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I 

INTRODUCTION 

Elf Jameson Bay C-31 wildcat well, sited in eastern Prince Patrick 

I sland , Northwest Territories at 76° 40 ' 12" N. and 116° Lf3' 45 " W. at 

a ground elevation of 191' spudded on March 11 , 1971 and completed drilling 

on May 12, 1971 at a total depth of 8, 327'. Casing was set at 84' ( 20" 

condu<;::tor pipe), 965' (13 3/8" casing) and 4 ,535' (9 5 / 811 casing). The 

well status js abandoned . 

A total of 54 sidewall sampl es were taken of which 48 were recovered ; 

t wo cores were cut between 4,148' and 4,183 ' and between 7,8 87 ' and 7 ,917 '. 

Cuttings samples were collected from the interval 80 ' - 8,327 '. 

This study was based on an examination of cuttings samples and core 

material made available by the Geological Survey of Canada ; the sidewall 

sampl es were not available for examination. 
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II 

METHODS 

i. . Palynology 

Approximately 25 grams of sediment are treated with hydrochloric 

and hydrofluoric acids to dissolve the carb ona t e and silicate minerals 

respectively and the insoluble organic residue concentrated by heavy 

liquid separation (Zn Br
2

/HC1 aqueous solution, S.G. 2.0) . 

After washing in distilled water the organic concentrate is sieved 

through 20p mesh 11Nytral11 gauze and both fractions suspended in glycerine 

jelly from which the assemb l age slides for optical examination are prepared. 

When necessary the residues are oxidized to r e duce colour density us ing 

nitric acid or Schulz so lution. 

ii. Micropalaeontolo gy 

Approximately 200 granIB of sediment are heated, placed in a beake r 

with 'Qua ternary O' and boiled for 30 minut es , the residues being washed 

through sieves with water to remove the fine fraction. With satisfactory 

breakdown, the dried r esidues are dry-sieved , into B.S. sieve sizes +30 

(SOO microns ), +80 (177 microns) and -80, and the microfauna is picke d 

from the sediment using a fine camel-haired brus h. As most microfauna l 

r emains are found in the +80 mesh-size, more emphasis is placed on the picking 

of ·this fraction than on the othe r two fractions. In general, two trays 

of +30 sieve sediment, three trays of +80 sieve sediment and two trays of 

-80 sieve sediment ·are sufficient to yield a representative microfauna from 

any one sample. 
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Although single (10') samples are occasionally utilized, more commonly 

composit e samples over 50' intervals for micropalaeontology and 100' 

intervals for palynology are examined initially. Smalle r composi ted 

interva l s and single samples are used where required to more accurately 

define biostratigraphical boundaries . 
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III 

PALYNOLOGY 

by 

M. J. Fisher, R. E. Dunay and J. P. Bujak 

The sectio~ 110' - 300' yielded assemblage s dominated by cryptogam 

spores and gymnosperm pollen. Angiosperm pollens were not recorded in 

the well and, in this upper section, microplankton are extremely rare. 

Although many of the species reco r ded are relative ly long ranging, 

spanning the Jurassic - Cretaceous boundary , a number are more commonly 

associated with palynofloras of early Cretaceous, Neocomian, age ; these 

include Cica tricosisporites major and Trilobos porites canadensis. Species 

indicative of a younger Neocomian, Hauterivian - Barremian, age are ab sent 

and the as semblages in toto are consl_stent with an older Neocornian, 

Berriasian - Valanginian, age determination . 

Early Cretaceous er yptogam spores persist below 300' with Pilosisporites 

trichopapillosus, Trilobosporites apive rrucatus, Retitriletes parvimurus and 

Maculatisporite s microverrucatus being conspicuous in the samples 300' - 310' 

and Trilobos porites ob s itus, Foraminis poris wonthaggiensis, Cicatricos isporites 

abacus and Re titriletes parvimurus in the sample fr om 350'. Associated with 

this cryp togam assemb l age are a number of microplankton species including 

Ellipsoid:Lct yum sp ., Horologinella sp . 1, Pareodinia ceratophora and Canningia 

adnata. This last spec ies, encountered in the sample from 350', h as been 

previously recorded only from the lowe r to middle Berriasian of California 

(Warren , unpubl. thesis). In the imme diately underlying sample (360') an 



early Cretaceous cryptogam assemblage, including Schizosporis reticul<:itus, 

., 

Trilobosporites apiverrucatus, T. tenuiparieta]is, Tuberosisporites 

montuosus, Haculatisporites microverrucatus, Cicatricosisporites australiensis 

and Varirugosisporites mutabilis, was recorded together . with the micro-

plankton species Horologinella sp . 1, "pareodiniod " TAB 1, "p." SPIN 2, 

Psaligonyaulax sp. Gitme z 1970, Gonyaulacysta granuligera, _Q. perforans, 

Endoscrinium luridum and r.hytroeisph aeridi a pococki . This association is 

considere d to repres e nt the Tithonian - Berrias ian trans ition and this is 

corroborat e d by the r e cord in the samples 400' - 420', of Ellips ohys trichidium 

cornutum which has been previous ly recorde d only from the "upper Tithonian" 

of California (Warren, unpubl. thes i s ). 

The delin eation of the Jurassic - Cretaceous boundary on publishe d palyno-

logical evidence has b een hampe r e d by both the unce rtainty of the precise 

location of the bounda ry in the type sections and by the fact that a number 

of species which constitute conspicuous elements of early Cretaceous palyno-

floras make their first appearance in the u ppermos t Jurassic. An added 

comp lication when examining well sections in the form of cuttings s amples 

is that .there appear to be no well defined extinctions at, or near, the 

Jurassic - Cretaceous boundary. The palynofloral success ion is marked by a 

steady dive rsification of assemblages across the boundary and where caving 

occurs, a s is frequently the case, the accurate definition of a Jurass ic 

"top" is virtually precluded. 

Examination of Arctic Island we ll sections which spudded close to the 

Juras sic - Cret aceous boundary, the reby reducing the risk of caving contami-

nation, couple d with studies of well documented surface sections, h ave 
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enabled Arctic Tithonian palynofloral associations to be relatively well 

circumscribed. The succession of the spore /pollen assemblages is consistent 

with those described from the equivalent inte rvals in Northwest Europe by 

II 

Burger (1966), Doring (1965, 1966) and Norris (1969, 1970). The micro-

plankton, however, include a number of previous ly undescribed morphotypes 

together with species whose association toge ther indicates an extension of 

their recorded ranges. There are broad consistencies with the results 

obtained by Millioud (1 96 7, 1969) from the type localities of the Neocornian 

stages in Europe and by Warren (unpub l. thesis ) from the Sacramento Valley, 

California; in the absence of other applicable data, correlation has of 

necessity relied heavily on th ese works. In the present study the 

Tithon i an stage is t.Eed in an informal sense with the upper and l ower 

limits defined by the bases of the Buchia okensis and the Gravesia gigas zone 

equivalent s respectively. 

The occurrences of selected palynomorph species in the interval 300' - 650' 

toge ther with their previously recorded ranges i s given in Table 1. Between 

380' and 680' the microplankton assemblages are dominated by pareodinoid 

cysts in_cluding forms with marked t abulation, "pareodiniod" TAB 1, and with 

gonal spines "p" SPIN 1 and "p" SPIN 2, and forms with pronounced a0tapical 

structures tentatively assigned to the genus Netrelyt ron. In addition 

Scriniodin ium dictyotum var. osr.iingtonensis is locally common . 

Cicatricosisporites spp . and Trilobosporites spp. persist to ±~O' which 

i s coincident with the highest occurrences of Gonyaulacysta longicornis 

(5 20 ' - 540'), and Pareodinia nuda (550' - 560'). Between 560' and 950' 
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the palynofloras are dis tinctly late Jurassic in aspec t and th e record of 

Gonyaul acysta jurassica a t 640 ' - 660' is correla tive with the upper 

limi ts of the Kimmeridgi an ( s . s) stage. The Kimmeridgian and younger micro

plankton Psaligonyaul ax apat ela and "p areodinind" TAB 1 persist to 670' - 690', 

together wi th Gonyaulacysta granuligera. In the underlying sample , 700' - 710', 

the occurrence of Acanthaulax venusta is sugges tive of an Upper Oxfordian -

Lowe r Kimmeridgian age , whils t the record of Gonyaulacys ta cladophora with 

Meiouro gonyaulax cf. def l andre i at 890 ' - 920' is more indicative of an 

Oxfordian age . 

Below 950' the palynofloras are composed p r edominantly of long-ranging 

non-marine, spore/pollen compl exes . In the composi t e sample· 1000 '-1090 ' , 

however , the association of Pareodinia prolongata with Podocarpidites a rcti cus 

and Endosporites jurass icus suggests a Ca llovian. age and this is corroborat e d 

by the occurrences of Nannoceratopsis pellucida at 1310' - 1370' and of 

Meiouro gonyaulax deflandre i and aff . Paragonyaul acys ta sp . at 1300 ' - 1390'. 

The highes t occurrence of Nannoceratopsis gracilis, not ed in the composite 

sample 1610' - 1670', marks the upper limits of the Upper Pliensb achian -

Baj ocian palynoflora. Within this palynofloral unit the assemblage at 2100' , 

which includes Granodiscus granulatus, Crassosphae ra hexagonal is , Cerebropollenites 

thiergartii, Tasmanites suevicus and Convolutispora klukiforma in addition to 

N. gracilis, i s corre lative with Lower Toarcian palynfloras , and the occurrence 

. of Nancodinium semitabul at um in th e composite sample 2300 ' - 2390' prob ab ly 

marks the upp e r limit s of the Upp e r Pliensbachian . Although this palynofloral 

complex persists below 3000', th e assemblages r e corde d between 2810 ' and 3110' 
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include Taurocusporites verruca tus, Pityos porites vancampoi, Lycopodiacidites 

keupp eri, Circularesporites cerebroides , Polycingulatisporites liassicus, 

Stereisporites perforatus, ~· cicatricosus and common Stereisporites s pp. 

associa t ed with the microplankton Dinoflagella t e gen~ e t sp. indet . 7, 

M{crhystridium i nconspicuum, !'.!· lymensis vars ., !'.!· recurvatum, Concentricystes 

cf. rub inus and Sphaeromorpha gen. e t sp. indet., to ge ther sugges tive of a 

Lower Liassic age. 

In situ Rhaetian palynofloras are fir s t encountered in the sampl e 3110' -

3140'; the record of Ricciisporites tub ercula tus at 2720' - 2780' is attribu

table to derivation. Although restr icted Triassic species are r are between 

3110' and 3200', in the inunediately underlying interval 3200' - 3500', 

typical Rhaeto- Norian spore / pollen associations were recorded toge ther with 

rich assemblages of the Norian "RHNO " d inoflagellate complex. 

The highest occurrence of the Camerospori tes-, Fossapo llenites plexus at 

3500' - 3590' indicates the proximity of the Karnian - No r ian transition and 

the ·interval ±3500' - 3800' includes repr esentatives of Karnian and perhaps 

Ladinian assemblages . Caved mater ial pr edominates in the Triassic section 

and this, coup led with the rela tively unpalyniferous nature of many of the 

litho types r epresented , has made identification of the in situ palynofloras 

uncertain. Below 3800', however ~ some componen t s of the assemb l ages a r e 

suggestive of a Mesttriassic and older age; the occurrences of Protodiploxypinus 

cf. sittleri a t 3800' - 3890 ', Schizosporis sp. CA.AN 1 at 3920' - 3980', 

Protodiploxypinus s p. WS 1, Striatoab i ei t es ba l mei and Leuckisporites palvnod Rme 

at 3900' - 3990', Triadispora crassa, _I. epigona , Str iatoabieites ay tugii and 

P. cf. s ittleri at /1010' - 4040', Striatisaccus " rugosus ", Tr iadispora s t aplini , 
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Triadispora plicata , Nev esisporites · fossulatus, Falcisporites stabilis and 

aff. Protohaploxyp inus pellucidus at 4100 ' - 4140' being of especial 

correlative value. 

The core samples examined from the interval 4148' - 4183' yielded rare 

non-diagnostic palynomorphs and small amounts of inde t erminable carbonaceous 

d ebris . This would again suggest that the often rich a ssemblages obtaine d 

from cuttings samples , especially tho se immediately above and below this 

cored interval, have resulted primarily from caving. Of the speciei first 

recorded below 4183 ', however , some , including Sulca tisporite s institatus 

at 4200 ' - 4290', Corisaccites sp . and Lunatisporites a lbertae at 4310' -

4370', Striatisaccus goswicensis at 4400' - 4480', aff. Stria topodocarpites 

h annonicus, aff . Protohaploxypinus bhara dwa:jii and Lundbladispora sp . JBl at 

4500' - 4590 ', are consistent with a pr e~Anisian Triassic age and are therefore 

unlikely to have cave d from the interval above th e core . The highest occurrenceof 

aff. Prot~haploxypinus pellucidus at 4100' - 4140' is tentatively taken as marking 

the upper limit of the Lower Triassic palynofloras. The assemblages recorded 

b e tween 4100 1 and 4590 ' are dominated by caved m<.>. t erial, although the presumed 

in situ palynofloras are of Smithian - Spathian aspect . In the absence of 

sidewall samples it has not been possible to define the lower limits of the 

palyniferou s Triassic strata in this well section and , although the samples 

below 4590' are barren, or contain only obviously caved specimens , an undiff er

entiated Lower Triassic age has been assigned to this interval . 

The highest occurrence of Permian palynofloras is at 5420' where Weylandites 

lucifer and Vittatina spp . were recorded. These forms persist in the underlying 

samples and their associat ion with Weylandites cincinnata , Vittatina subsaccata , 

V. saccata and V. vittifer indicat e affinities with the Lower Pechora palyno

floral suite of Kazanian age recorded from the Pcchora Basin , U.S.S.R. 
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(Chaliskev & Varyukina , 1960). Trilete spores, including representatives 

of the genera Apiculatisporites, Cirratriradit:;es, Deltoidospora, .Granulatisporites 

Kraeuselisporites, Raistrickia etc., are often commonly encountered and this 

is a l s o consistent with Kazanian assemblages from the Pechora Basin. Elements 

of this equivalent of the Lower Pechora palynofloral suite persist to the base 

of the well although the highest occurrence of Hamiapollenites bullaeformis 

at 6600' - 6690 ' suggests that the equivalent of the Bolshepatokian palynofloral 

suite of Kungurian age has b een encountered. This is corroborated by the 

occurrences of Vittatina saccifer at 7020' and y. minima at 7110', both of 

which are considered to be restricted to the Kungurian by Hart (1965); although 

they are now known to range into the Artinskian Sabine Bay Formation of Melville 

Island. Below this, at 7320', the highest r ecord of Vittatina costabilis 

sensu stricto may be correla tive with the Wolfcampian - L'eonardian or Sakmarian -

Artinskian transition. 

Permian palynofloras were recorded throughout the interval 7770' - 8327 ' 

T.D. although the core at 7887' ~ 7917' was completely barren of palynomorphs. 

A few, highly carbonized spor es of Carboniferous aspect are also present in 
bz. e.:l·hu rewo:-l<c.Gl or 

th is interval and it is possible that these may;\represent the in situ assemblages. 
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IV · 

MICROPALAEONTOLOGY 

by 

P. F. Sherrington and D. R. Clowser 

A restricted, almost entirely agglutinating, foraminiferal assemblage 

was recorded from the interva l 90' - 410'. The fauna is dominated by common 

to abundant occurrences of Haplophragmoides topagorukensis and indeterminate 

sp ecies of Haplophragmoides, along with Ammobacul ites aff. fragmentarius 

and rare calcareous forms, while the highest occurrence of Haplophragmoides 

canui is recorded from the base of the interval a t 410'. The assemblage is 

poorly age-indicative, suggesting an undifferentiated Neocomian age for the 

interval. 

A consider able diversification of the mi crofauna occurs below 410', coincident 

with the top of the lower Mould Bay shales , and while agglutinating forms still 

dominate , the number of calcareous species increases, although the number of 

individual s ascribed to these species remains l ow . The most common forms found 

in the interval down to 1000' are Ilaplophragmoides kingakensis/barrowensis. 

Haplophragmoides canui , Amrnobaculites alaskensis / barrowensis and Haplophragmoides 

spp., whilst the lower part of this interval sees the highest occurrences of 

'Involutina' aspera / silicea , Rectoglandulina brandi, Trochammina aff. topagorukensis 

T. topagorukensis , .!_. canningensis , and Astacolus sp. 12. 1-Iaplophragmoides 

~orukensis i s commo n only at the very top of the interval, below which it is 

only rarely recorded down to 750'. Other forms recorded from this interval, either 

as indiv iduals , or in low numbers, include Glomospira pattoni / corona, a varie ty 

of Lenticulina audax, Globulina t opagorukensis , Reophax s uevica /densa and 

Anunobaculites aff . ve tus ta. This fauna can b e ascribed to the Gaudryina 

milleri / leffingwelli Assemblage Zone , although the index species itself is not 
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recorded. The Assemblage Zone is known to range in the Sverdrup Bas in, 

from the Kimmeridgian stage of the Upper Jurassic, to the Valanginian/Hauterivian 

stages of the Lower Cretaceous, although the fauna recorded in this interval 

is indicative of the lower (Upper Juras s ic) part of the zone . The restricted 

fauna of the overlying interval may possibly represent the upper (Lower 

Cretaceous) portion of the zone, although the division b e tween the two faunas 

is essentially facies controlled. 

The interval from 1,000' to 1,500' is virtually barren of foraminifera , 

although occas iona l megaspores are recorded , corresponding with the non-marine 

sediments of the upper Wilkie Point Formation. 

Below 1,500', the microfauna gradually diversifies with the development 

of marine facies within the Wilkie Point Forma tion. Down to 2,350', the fauna 

is almost entirely restricted to agglutinating forms, with Haplophragmoides spp., 

H. canui, (down to 1750'), B_. kingakensis/barrowensis and ' Involutina ' aspera / 

silicea being the most commonly recorded speices of foraminifera, along with 

single or rare occurrences of Gaudryina cf . tailleuri, Trocharnmina sp., Bathysiphon 

sp., Lituotuba sp., Saccammina sp., Ammobaculites sp. and Ammodiscus sp. This 

ass emblage gives an undifferentiated Jurassic age, although it should be noted 

that the long-ranging 'Involutina ' aspera / silicea group is commonly r ecorded 

in greater abundance in the Toarcian/Bajocian interval relative to older and 

younger Jurassic samples. Such a n interpretation is consisten t with the occur

rences of the ostracoda Camp tocythere sp. 1 and 'Procy theridea 1 sp. 6 from 1850' 

and 1900' resp ectively. 
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Below 2 ,350', the foraminif eral fauna b ecomes richer , a nd although 

agglutinating forms still predominate, calcareous forms are not uncommon . 

Haplophragmoides_ kingakensis / barrowensis be comes r are , although a number of 

poorly preserved forms recorded as Haplophragmoides spp . may possibly b e ascribed 

to this group . Anunobaculites alaskensis / ba rrowensis b ecomes common and Reophax 

suevica / densa along with species of Trochamruina , Bathysiphon , Ammobaculites, 

Saccammina and Gaudryina are pers istent elements in the fauna. A numb e r of 

species are indicative of a Lower Jurass ic age, including Saccammina sp . 7, 

Vaginulinopsis sp. 3, Citharina fallax?, Trochammina sablei, Haplophragmoides 

sp . 10 and Marginulina aff. bergquis ti. The ostracod species ' Procytherid ea ' 

aff. magnycourtensis, r e corded at 2350 ' and 2650, is a commonly encountered 

f orm in the Sverdrup Basin from strata of Lower Toarcian and Upper Plie~sbachian 

age. 

Bel ow 2750 ', in the glauconitic sandstones of the Bord en Isl.and Formation, 

occas iona l Triassic species are encountered, including, Nodosaria shublikensis/ 

mitis, Troch amminoides cf . ver.tens , marginulina prisca , Astacolus aff. connudatus 

and Ammodiscus sp . 5. Such forms are recorded only as r a re individuals , are 

poorly preserve d a nd are consid ered to have been d erived from older strata . 

Below 3200 1
, the samples ar e characterized by the appearance of a rich 

Upper Triassic foraminiferal assemblage dominated by calcareous forms of the 

super-family Nodosariacea . Agglutinating foraminifera persist into this interval, 

probably as the r esult of caving , and only a few new agglutinating forms appear . 

This faun a has been designated the Nodosaria shublikensis / mitis Ass emblage Zone , 

and is commo nly encountered in rocks of Uppe r Triassic age in the Sverdrup Basin. 

- 13 -
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I n t his section, the zone is characterized by the association of the fol l owing 

species, r e corded in orde r of app earance : As t aco lus connudatus group, Nodosaria 

shublikensis / mitis, Nodosaria nordvikens is, Marginulina prisca, Ma r ginulinopsis 

daedala, Marginulina aff . a r ctica , Ammodiscus sp . 4, Ps eudo glandulina simpsonensis, 

Lingulina borealis, Lingulina alaskensis, Lingulina tenera var . maxima , 

Vaginulinopsis a crulus , and Marginulina aff. prima . The N. shublikensis / mitis 

Assemblage Zone pe r s i s t s downwards to around 3,800 ' , b e low which point, the 

i rregular occurrence of species of the as semb l age are probably the r esult of 

caving. 

Below 3,450', rich os traco de_assemblages are found, dominated by the metacopid 

genera, Hun garella and Healdia . Tua di s tinc t os tracoc!G assemb lages can be dis

t inguished in this section . The highest, r anging from 3,450 ' down to around 

3, 700 1
, can be ascribed to the Hungarella II Assemblage Zone, characterized by 

the association of Hungarella sp . 1 and~ . ? sp . 2 . This zone is known to r ange 

from the Upper Karnian to the Norian. Be low 3, 700', an ostracod~ assemb lage 

domina ted b y Hungar ella sp . 6, Healdia sp . 6, Paracypris spp . 1 and 6, and 

Triebelina (Ptychobairdia ) sp . 1, occurs, that has b een des ignated the Hungarella I 

Assemblage Zone . This zo ne is thought to r ange from t he Middle Triass ic (Ladinian) 

t o the Karnian. The lower l imit of the Hungarella I zone in this section is 

uncertain as extensive caving of form s occur s down to the casing shoe, set at 

4537 1
• 

Below the casing shre , samples are entirely barren of microfauna until 

below 5 , 450 ' where the Permian foraminifera Ammodiscus sp . 7 occurs in associ-

ation with calcareous spine debris which is pr esumed to have been derived from 



'Productid' brachiopoda. This association, along with rare occurrence s of 

Amrnodiscus sp . 4, ranges down to 6,200', where there i s a distinct diversi-

fication of the microfauna associate d with ma rine limes tones a nd shal e s. He r e 

Ammodiscus spp. 6 and 7 are associate d with ind e terminate s pe cies of Sorosph aera , 

(t' 

Ha plophragmoides , Bathysiphon, Saccamina and Globiv a l v ulina along with no do sariid 
/\ 

spec i e s such as Frondicularia aff . h emiinflata, Frondicularia s p., Rec to g l andulina 

sp. 10 and Dentalina? sp. Os tra coda includ e Bairdia sp. 9, Healdia sp. 8 and 

Healdia spp ., and bryo zoan s are common a nd diverse . This microfaunal ass ociation 
' 

p e rsists to a pproximately 6,500 1
, and gives an undiff e r entiat e d Upper Permian 

age for the int e rval. 

From 6,500' to 7,200', the sampl es are almost en tire ly barren of foraminif era , 

although species of Healdia occur s poradica l ly . 

Between 7, 200 ' and 7 ,950' , a r e l at ively rich microfauna is r ecorded , associ-

ated with the deve lopment of marine l imes tones . Hembers of the Fu s ul inacea 

and _Endothyra c ea are common, associated with r arer agglutina ting foraminife r a and 

a fairl y diverse o s tra cod assemblage . The fu s ulinid assemblages prove d to be 

age-diagnos tic, yielding a Lower Permian, Wolfcamp i a n (Asselia n/S akmar i a n) age 

for the interval. An anomalous occurrence o f the early Leonardia n ( early Artinskia· 

sp e cies, Sclmagentina cf. moffiti a t 7 ,350', po ss ibly r esults from caving as i t 

occurs below the first occurrences of the Wolfcamp i an species. "Schwagerina cf. 

ema ciata'', Okataella? aff . waldripensis , Schwager ina cf . krotowi and S. aff. 

ema cia ta occur in the in terval from 7 ,290 ' to 7,590' and are indica tive of a 

mid-Wolfca mpian a ge . An early Wolfcampian (Asselian) age i s s uggested by the 

presence of Pseudofus ulina a ff. g rinne lli a nd cf. Pseudofus ulinella sp . at 7,710', 
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and of rseudofus ulinella cf. utahensis at 7950'. Associated with the 

fusulines in this interval are inde t erminate species of Anuno discus, 

E~dothyranopsis , Glypho s tomella? and Nodosinella? . Ostracoda occurring 

in this interval include Healdia s pp., Healdia spp., 8 and 9, Bairdia spp . 

3, 7 and 10, Bairdiacypris? spp . 3 and 10, Cavell ina? sp. 3, Parapa r chitcs ? 

sp.l~ and Quasillitidea ? indet . gen. / sp . 1, indica t ing an undifferentiat ed 

Lower Permian age. 

Be low 79 50 ', much of the micro fauna is considered to have r esult ed from 

caving , and the f ew species of for aminifera and ostracoda appearing in this 

interval are non age-diagnostic. 

- 16 -
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B IOSTRATIGRAPHY 

The basal section, 7770' 8327' T.D., is composed predominant ly of 

purple , red, brown and grey, fine to medium grained, angular, calcareous 

sandstones. Although the greater part of the microfauna and palynoflora 

recorded from this interval may have resulted from caving, the occurrences 

of Pseudofusulinella cf. utahensis at 79 50 ' and of Linoproductus cf. shrenki 

(Stuckenberg) in the core sample at 7913' are indicative of an earliest 

Wolfcarnpian age . The boundary between undifferentiated Permo-Pennsylvanian 

and Permian strata has consequently been arbitrarily drawn at 7950 ', 

coincident with the earliest occurrence of presume d in situ Permian assemblages . 

This section is correlative with the C3nyon Fiord on lithological evidence. 

These sediments were probably deposited under non-marine, transitional and 

near- shore marine conditions and are overlain abruptly , with possible non

sequence, by a section comprising partially recrystallized white to grey 

limestones , correlative with the Belcher Channel Formation. This carbonate 

sequence , which is developed to a thi ckness of 600' (7170' - 7770'), is 

characterized by relatively rich and diverse foraminiferal and ost r acod 

assemblages including fusulinids. indicative of an early to mid-Wolfcampian 

age. The ages suggested by th e associated palynofloras range from Sakrnarian 

to early Artinskian with the Sakrna-r:iar.;--Artinskian boundary suggested at 7 320' , 

and are therefore broadly consisten t with the microfaunal determinations . The 

immediat e ly overlying section, ±6500' - 7170', is composed of white, yellow 

and brown calcareous sandstones grading into cherty gravels with argillaceous 

sandstones , silts and ironstones in the upper part. This interval is virtually 
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barren of foraminifera and ostracods although the palynofloral assemblages 

suggest that the Kungurian - Kaza nian boundary may be located at ±6600 ' .· 

This predominantly arenaceous sequence has been equated with the undiffer

entiated Sabine Bay and Assistance Forma tions (sensu Nassich-..:ik , 1965 ). 

Although the Canyon Fiord Formati on was at least partially deposited unde r 

marine conditions , as evidenced by the brachiopod assemblage noted at 7913', 

the carbonates of the Belcher Channel Fornation indicate a major marine trans

gression. The abundance of fusulinids in this section suggests that deposit ion 

occurre d in shallow off-shore, open marine conditions. An abrupt increase in 

terrigenous material marks the contact of the Belcher Channel and Sabine Bay/ 

Assist ance Formations, with calcareous sandstones forming the dominant litho

typ e in the lowe r part, grading into cherty gravels and ironstone- rich horizons 

consistent with progressively shallowing, regressive conditions, in the upper 

part, 

The overlying grey limestones and calcareous shales mark a r eturn to shallow 

off-shore, open marine conditions and grade upwards into grey, locally glauconitic 

sandstones with minor shales, siltstones and limestones , again possibly repre

senting a second transgress ive-regress ive phase. The predominantly carbonate 

interval, 6180' - ±6500', is considered to be equivalent to the Degerbols 

Formation, whilst the predominantly arenaceous interval 5300' - 6180' is thought 

to be correla tive with the Trold Fiord Format ion. Microfaunal assemblages , 

which are restricted to the carbonate lithologies , are indicative of an undiffer

entiated Upper Permian age . The associated palynofloras, which are also present 

in the arenaceous interval, are suggestive of a Kazanian age , indica ting that 

Tartarian strata are absent from this section . 
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The base of the interval 3950' - 5300 ' is marke d by cherty gravels and 

conglomerates and coarse , angular sandstones grading upwards into medium to 

coarse buff and greenish-grey sandstones with a distinctive red shale at 4130' -

4180 '. Microfaunas and palynofloras are recorded in the upp er part of this 

interval above L;590' although their almost total absence . below the casing shoe 

. set at 4535', ~nd from the core at 4148' - 4183', strongly suggests that most 

of these forms have resulted from caving . I uunediately overlying this interval 

is a predominantly red shale (3820 ' - 3950 ') which grades into a buff and grey 

dolomite (3750 ' - 3820') . It is thought tha t the unfossiliferous arenaceous 

forma tion 3950' 5300 ' was deposited in predominantly non-marine environmen ts, 

and that the shales in the upper part and the imrnediate~y overlying shales and 

dolomites mark a return to more stable marine depo s itional environments. The 

lithotypes below 3950' are correlative with the Bjornc Formation, whilst 

thos e above 3950' (to 3610') are equa t ed with the Schei Point Formation. It 

appears that there is a transition zone between these t wo Formation equivalents 

and it should be stressed that the formational boundary at 3950' has been 

informally selected. 

Because of the predominance of caved material, delineation of biostrati

graphical boundaries has be en somewhat t en tative . Uppermost Lower Triassic 

(Spathian) palynofloras are present in the sample a t 4100 ' - 4140 ' , although 

the Spathian-Anisian boundary could not be drawn with certainty. The palyno

floral assemblages from the interval ~800 1 
- 4100 ' are predominantly of Anisian 

asp ec t, caving from the overlying intervals , however , preclud es accurate 

determination of the Anisian-Ladinian boundary. 
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Be tween 3610' and 3750' a white , she l ly lime s t one yielded a rich micro

faunal ass emblage , desi gnated t h e " Hun garella I" zone, which p e rsisted in 

the cuttings samples as cavings to ±4535 ' . This assemblage is commonly 

r estric t ed to sediments of Ladini an - early Karnian age, and its appearance a t 

±3 700 ' is consistent with the palynologica l evidence whi ch s u gges t s tha t this 

limes tone is of ?Ladinian - Karni an age with the Karnian - Norian b oundary 

located at 35 8 0 '. 

A sharp sedimentological break at 3610 ' separat e d the white limes t one Sche i 

Point Format ion equivalent from a success ion of g r e y brown s h a;J..es (3250' - 3610'), 

grey , glauconitic s ands tone (3200' - 3250 ' ) and r e d s h ale (3100 ' - 3200 '), and 

possibly marks the commencement of a r egr essive sed imentary phase . It i s not 

ce r tain that there i s a non-sequence between the limestone and the s h a l es as 

n eithe r the p a lynolo gical nor microfaunal evidence indicates a major break. 

The sediments which comprise this inte rva l 3100' - 3 610 ' , although litholo gically 

atypical, are age- e quiva l ents of the Up per Tr iassic Heiberg Formation . Palyno

l ogica l d a t a s uggests that the extinction of the Camerospori t es - Fossapoll enites 

plexus at 3580 ' ma rks the Karnian - Norian boundary , and tha t the extinction o f 

the "RHNO " dinoflagellate complex a t 3200 ' - · 3290 ' marks the Norian - Rhaetian 

boundary . This l as t bounda ry is co inc icient with b oth th e ext inction of the 

Upp er Triassic Nodosaria shublikensis/mitis Assemblage Zone and with the glauconitic 

sandstone /re d shale boundary ; the infere nce b eing that this is a facies controlle d 

b oundary. Th e red shale which is de ve loped b etween 3100 ' and 3200 ' i s poorly 

fo ss iliferous . The occurrenc e o f the Rhaeto-Norian marker s pe cies Perinosporites 

t h urin g i ac us and Riccii sporites tub e r c ul a tus within this unit , however, couple d 
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with its stratigraphical position suggest that it is of Rhaetian age and 

prob ab ly correlative with a Rhaetia n r e d s h ale known from outcrop samples in 

easte rn Prince Patrick Island. 

The interva l 2800' - 3100 ' is composed predominantly of light grey , fine 

grained glauconitic sandstone , occasion a lly calca r eo us or ferruginous , and 

with shaly inte rbeds. Its lithological characters s u gges t correlation with 

the Borden I s l and Formation. Caving from the overlying interval is preva lent 

and effectively ob s cures the nature of the in situ palynofloras and microfaunas. 

The absence of distinctive Triassic palynofloral marker spec i es to ge ther with 

the occurrence of sp ecies indicative of an early rathe r than late Liassic age , 

suggest that this interval is of undifferentia t ed Lower Lias s ic age . The 

microfa una l content i s somewhat anomalous in that r are , derived Triassic spec ies 

are found in asso ciation with r es tricted Lower Jurass ic assemblages . Derived 

Triassic palynomorphs and forarninif e ra are also present at the bas e of the 

overlying interva l (1500' - 2800') which is comprised of grey silty shales 

gra ding into shales, siltstones and v e ry fine grained sandstones with dark 

pyritic shales predominating in the interval 1820' - 2000'. The palynofloral 

and microfauna l assemblages are indica tive of an Upper Pliensbachian -

?Ca llovian age, with the Upper Pliensbachian - Toarcian boundary located at 

2300 1 
- 2390', determine d on the extinction of the microplankton Mancodinium 

semitabulatum, the Lower To a rcian - Upp e r Toarcian boundary located at 2100', 

coincident with the ex tinctio n of the microplank ton Granodi scu s granulatus 

and Crassosphaera hexa go na lis, and the Bajocian - ?Bathonian boundary marked 

by the extinction of the dinoflagellate Nannoc era tops is gracilis at 1610 1 
- 1670'. 

This equivalent of the Lowe r Wilkie Point Formation marks the maximum d evelop'""" 

ment of the marine transgression initiated during d e position of the underlying 
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glauconitic sandstones . Commencement of a regressive phase is indicated b y 

progressive coarsening of the sediments above 1820 ' , culminating in the 

deposition of the coals and non-marine , coarse, white sands of the overlying · 

interval 930' - 1500' , which has been equated with the Upp er member of the 

Wilkie Point Forma tion . The depositiona l environments in which the Borden 

Island and Wilkie Point Formation equival ents accumulated, range from shallow 

marine at the base, through open marine and then restricted marine during 

deposition of the poorly fossiliferous pyritic shales. Progressive shallow

ing is reflected in the increasingly arenaceous nature of the sediments 

above 1820' although marine microplankton and foraminifera persist at ilSOO' . 

Within the Upper Wilkie Point Formation equivalent , marine microplankton, 

representing minor marine incursions, are recorded at 1300' - 1390' and 

1000' - 1090'. The coals present in this section must, however , have 

accumulated under contine ntal conditions. The paucity of diagnostic microfaunas 

or palynofloras precludes any possibility of biostratigraphical subdivision: 

the interval between 1300' - 1390' and 1610' - 1670 ' has th erefore been assigned 

an undiff erentiated Bajocian - Callovian age, a lthough it is not certain that 

sec:iiments of Bathonian age are represented in this well. Above the sample at 

1300' - 1390', the palynofloras are of Ca llovian aspect, whilst the Callovia n -

Oxfordian boundary has been located at 1000 ' - 1090', immediately above the 

last occurrence of undoubte d Callovian palynofloras. 

The Wilkie Point Formation equivalents are succeeded by a. sequence of black 

shales, grading into grey-brown shales above 700' finally passing into an a lter

nating succession of sandstones, shales and siltstones above L100 '. This interval , 
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· 90• - 980', h as been correlated with the Mould Bay Forraation; the int erval 

below 400' with the Lower member , and, tha t above with the Midd l e member . The 

Lower Mould Bay Formation equivalent y ielde d a rich foraminiferal as semblage 

of Upper Jurassic age assigned to the Gaudryin a milleri / l effin gwelli Assemblage 

Zone . The Middle Mould Bay Fo rmat ion equivalent yie lded a res tricted assemblage 

of G. milleri / leffingwelli Zone aspect , a lthou gh l ackin g th e typical compon en t s 

of the J uras sic assemblage. The associated p alynofloras are a l so of Upp e r 

Jurassic - Lower Cretaceous aspect and , b e low 300 ' , include varied assemb l ages 

of marine microplankton. The extinction of Gonyaulacys t a cladophora at 89 0 ' -

9 20 ' marks the highest occurrence of undoubted Oxfordian assemblages, although 

the occurrence of Acanthaulax venusta at 700' - 710', foll owe d by th e fi rs t 

appearance of the Kimmeridgian and youn ge r species Psal igony a ulax apatela, 

Gonyaul acysta granuligera and "_pareodiniod" TAB 1 at 670 ' - 690 ' may mark the 

Oxfordian - Kimmeridgian boundary at ±700 '. The Kimrn~ridgian floras persist to 

±650 ' marked by the extinct ion of Gonyaulacysta jurass ica. The first appearance 

of a rich spore assemblage , includin g Trilobosporites spp . and Cicatricosisporites spi: 

at 560 ', which is coincident with th e extinction of the dinoflagellates _Qonyaulacysta 

lon gicornis and Pareodinia nuda , marks the boundary between t he earl y and late 

Tithonian. The Jurassic-Cretaceous boundary problem h as b een discussed in Chapter Ill' 

and the ran ges of p a lynoflora_s ·across the boundary summarized in Table 1. The 

boundary selected , at 360' is marke d by the extinction of th e major part of the 

Tithoni an microplankton assemblage , and the appearance of a Berriasian spore / 

pollen complex . The palynofloras r ecord e d above 200 ' are coDposed of r e l a tive ly 

lon g rang ing species and a Valanginian age for the upper par t of th e sec tion 

c anno t b e entire l y excluded . 
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The sediments at the base of the Mould Bay Formation equivalents mark a 

return to open marine de po s itional environment s . The preponde r a nce of 

coarser elastics in the upp er sections , however, indicate regressive, shallow

ing cond itions with probably restricte d marine or transitional environments 

prevailing above 200'. 
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VI 

CONCLUSIONS 

The sequence penetrated in Jameson Bay C-31 Well is consistent, in the 

post-Triassic intervals, with the surface exposures on Prince Patrick Island, 

especially those between Intrepid Inlet and J ames on Bay. The red, ferruginous 

shale marker noted at 3100' - 3200' has been identified in surface sections and 

may prove to be a us eful marker horizon for the uppermos t Triassic in this 

area. Although the only published records of Triassic sediments from surface 

exposures on Prince Patrick Island have b een r eferred to the Schei Point 

Formation, the sequence 3100' - 3610', inunediately above the Schei Point 

Limestone equivalent, is represented by a similar sedimen tary succession in 

unpublished surface sec tions. This is undoubtedly equiva lent to the Heiberg 

Formation although the facies development is somewhat atypical. The ?Pcnnsylvanian/ 

Perrnian - Lowe r Triassic succession h as no t been recognized in surface outcrops 

in Prince Patrick I sland , althou gh the succession recorded i n this well is similar, 

in many respects , to equivalent sections described from Me lville Island (Nassichuk , 

1965; Toz e r & Thorsteinsson , 1964). 

The generally marginal marine or transitional marine to non-marine facies 

exhibited in the su:cession of transgressiv e and regressive pulses recorded in 

this section reflect its marginal location within the Sverdrup Basin. 
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Figure 1. 

Figure 2 . 

Figure 3 . 

Figure 4. 

PLATE I 

Selected palynomorphs from the Elf Jam~eson Bay C-31 well; 
all figures x600±·-

Pilosispori tes trichopapillosus (Thiergart), 
from depth 300 - 310 ft., Berriasian . 

Horologinella sp . 1, from depth 
300 - 310 ft., Berriasian. 

Canningia "adnata" Warren, 
350 ft ., Berriasian . 

Trilobosporites apiverrucatus Couper, 
360 ft., Berriasian . 

from depth 

from depth 

Figures 5 and 6. "pareodinioid" SPIN 2, . from depth 360 ft. , 
Berriasian; respectively high and low focus. 

Figure 7. "pareodinioid" TAB 1, 
430 - 450 ft., Late Tithonian. 

Figure 8. . "pareodinioid" SPIN l, 
490 - 510 ft., Late Tithonian. 

Figure 9. Nannoceratopsis gracilis Alberti, 
1, 610 - 1,670 ft ., Bajocian. 

Figure 10. dinoflagellate indet . JB3, 
670 - 690 ft., Kimmeridgian. 

from depth 

from depth 

from depth 

from depth 

Figure 11. Acanthaulax sp ., from depth 

Figure 12. 

Figure 13. 

Figure 14. 

Figure 15. 

Figure 16. 

700 - 710 ft., Oxfordian . 

Mancoclinium semitabulatum Morgenroth, 
2,780 ft., Pliensbachian. 

Rhaetipollis germanicus Schulz, 
3,320 - 3,380 ft., Norian . 

Lunatisporites sp., 
3, 320 - 3,380 ft., Norian. 

dinoflagellate RHNO 6, 
3,410 ,... 3,470 ft., Norian . 

dinoflage ll ate RHNO 7, 
3,500 - 3,590 ft., Norian. 

from depth 

from depth 

, from depth 

from depth 

from depth 



Figure 17. 

Figure 18. 

Figure 19. 

Figure 20 . 

Fi gure 21. 

dinoflagellate RH.NO 2, 
3,500 - 3,590 ft., Norian. 

Ricciisporit es tuberculatus Lundblad, 
3,500 - 3,590 ft . , Norian. 

from depth 

gen. et sp. indet., from depth 
3,610 - 3,690 ft., ?Ladinian to Karnian. 

Zebrasporites l aevigatus (Schul z), 
3,610 - 3, 690 ft ., ?Ladinian to Karnian. 

Brachysaccus sp . , from depth 
3, 610 - 3,690 ft., ?Ladinian to Karni an. 

from depth 

from depth 



Figure 1. 

Figure 2. 

Figure 3. 

Figure 4 . 

Figure 5. 

Figure 6. 

Figure 7. 

Figure 8. 

Figure 9. 

Figure 10. 

Figure 11. 

Figure 12. 

Figure 13. 

Figure 14 . 

Figure 15. 

Figure 16. 

Figure 17. 

PLATE 1. 

Select ed palynomorphs from the Elf Jam:eson Bay C-31 well; 
all figures x600± 

Camerosporites verrucosus Madler, from depth 
3,610 -. 3, 710 ft., ?Ladinian to Karnian . 

Spiritisporites spirabilis Scheuring , 
3,610 - 3,710 ft., ?Ladinian to Karnian . 

Dapcodinium sp ., from depth 
3 , 610 - 3,710 ft., ?Ladinian to Karnian. 

Camerosporites useudoverrucatus Scheuring, 
from depth 3,610 - 3,710 ft ., ?Ladinian to Karnian. 

from depth 

Fossapol l enites moderatus Scheuring, 
3,610 - 3,710 ft., ?Ladinian to Karnian . 

from depth 

Eucommiidi tes maj or(a:it?or ?) 
3,900 - 3,980 ft., An1s1an to ?Ladinian. 

from depth 

Protod ip loxypinus sp . WS 1, from depth 
3,900 - 3,980 ft., Anisian to ?Ladinian. 

Triadispora sp ., from depth 
4,010 - 4,040 ft ., Anisian to ?Ladinian. 

Triadispora modesta Scheuring, from depth 
4,100 - 4,140 ft., Smithian to Spathian . 

Triadispora sta_P-lini (Jansonius) , from depth 
4,1 00 - 4,140 ft., Smithian to Spathian. 

Aratrisporites cf . ~- paraspinosus Klaus, 40594 
from depth 4,100 - 4, 140 ft ., Smithian to Spathian. 

Nevesisporites fossulatus Balme, from depth 
4,100 - 4,140 ft ., Smithian to Spathian . 

dinoflagellate RHNO 10, from depth 
4,100 - 4,140 ft ., Smithian to Spathian. 

Rhaetogonyaulax sp . , from depth 
4,200 - 4,290 ft . , Smithian to Spathian. 

In fernopollenites sp. , from depth 
4,200 - 4,290 ft ., Smithian to Spathian. 

Conbacu l atisporites mesozoicus Klaus, from depth 
4 , 200 - 4 , 290 ft ., Smithian to Spathian. 

Pi tyospori tes neomund an us (author?) from depth 
4 , 220 - 4,280 ft. , Smithian to Spathian. 



Figure 18. Protohaploxrpinus sp. CRl, from depth 
4,220 - 4,280 ft., Smithian to Spathian. 

Figure 19. Corisaccites sp ., from depth 
4,310 - 4 , 370 ft . , Smithian to Spathian . 

Figure 20 . Lunatispor ites sp ., from depth 
4,310 - 4,370 ft., Smithian to Spathian. 

Figure 21. Kraeuselispori tes sp . , from depth 
4,310 - 4,370 ft. , Smithian to Spathian. 

Figure 22. Aratrisporites sp ., from depth 
4,310 - 4,370 ft ., Smithian to Spathian . 

Figure 23. Corallina sp., from depth 
4,310 - 4,370 ft ., Smithian to Spathian. 

Figure 24. Protodiploxypinus sp., from depth 
4,400 - 4 , 480 ft., Srnithian to Spathian. 



Figure 1 

Figure 2. 

Figure 3. 

Figure . 4 . 

Figure 5. 

Figure 6. 

Figure 7. 

Figure 8 . 

Figure g . 

Figure 10· 

Figure 11. 

Figure 12· 

Figure 13· 

Figure 14· 

Figure 15· 

PLATE 3 

Selected palynomorphs from the Elf Jam~·eson Bay C-31 well; 
all figures x600±M. 

Cyclotriletes granulatus Madler, from depth 
4 , 400 - 4,480 ft., Smithian to Spathian. 

Kraeuselisporites sp., Madler, from depth 
4,400 - 4,4 80 ft., Smithian to Spathian. 

Carnispori tes hercynicus (author?) from depth 
4,400 - 4,480 ft., Smithian to Spathian . 

Protodiploxyp inus graci li s (author?) from depth 
4,400 - 4,480 ft . , Smithian to Spathian. 

dinoflagellate RHNO 9, from depth 
4,400 - 4,480 ft . , Smithian to Spathian . 

Densoi sporites sp., from depth 
4,520 - 4,580 ft. ' Smithian to Spathian. 

Carnisporites sp.' from depth 
4,520 - 4,580 ft .' Smithian to Spathian. 

Lundbladi spora sp . JBl, from depth 
4,500 - 4 ,5 90 ft ., Smithian to Spathian. 

Striatoab ieites balmei(author?) from dep th 
4 ,5 00 - 4,590 ft., Smithian to Spathian . 

Chordasporites sp ., from dep th 
4,500 - 4 ,5 90 ft., Smithi an to Spa thian. 

Lunatisporites novimundi (Jansonius), 
4,500 - 4,590 ft. , Smithian to Spathian. 

Weylandites sp ., from dep t h 
5,420 - 5,480 ft., Ka zanian. 

Acanthotril etes cf. A. t ereteangulatus Balme, 
from depth 5,420 - 6-:-ooo ft., Kazanian . 

from depth 

Kraeuseli s porites sp ., from depth 
5,420 - 6 , 000 ft ., Kazanian. 

Osmundacidites senectus Balme, 
5 , 420 - 6,000 ft., Kazanian. 

from depth 



Figure 16 

Figure 17 . 

Figure 18. 

Figure 19. 

Figure 20 , 

Figure 21. 

ProtohaploxYPinus sp ., 
6,300 - 6 , 390 ft., Kazanian. 

Punctatispori tes cf . .!:_. fun gosus (author ?) 
from depth 6,000 - 6 , 600 ft. , Kazanian. 

Protohaploxypinus sp ., 
6,000 - 6 , 600 ft., Kazanian. 

aff . Facispori tes nuthallensi s (author?) 
from depth 6 ,000 - 6,600 ft., Kazanian . 

from depth 

from depth 

Neoraistrickia sp ., from depth 
6 , 000 - 6,600 ft., Kazanian. 

Weylandites sp., from dept h 
6 , 000 - 6 ,600 ft., Kazanian. 
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