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for Canada’s Hudson Bay basin
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Petroleum Geologist
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CANADA’'S Hudson Bay region is esti-
mated to have a potential of 2 billion
bbl of oil and 55 trillion cu fi of gas.

While logistically difficult, explora-
tion of the area has proceeded satis-
tactorily. Stratigraphy, structure, anc
other criteria are encouraging. The
natural market for production lies
south in the Great Lakes empire.

The setting. The Hudson Bay basin
is a major subarctic sedimentiary
province of Canada.

Hudson Bay itself covers about 14
million sq miles, The basin occupies
about 300,000 sq miles, Fig. 1. The
basin is separated en the north from
Foxe basin by the Bell Arch which is
part of a great arcuate positive fea-
ture extending from the Boothia Pen-
insuia to Ungava Bay. As this arch
crosses the north-south downwarp, it
breaks up into a basin and range
province with the upthrown blocks
tilted southward. Some of the faults
have throws of 5,000 to 10,000 ft. The
Evans Strait subbasin belongs in this
structural province.

Hudson Bay basin is separated from
James Bay basin by the broad Patricia
arch which swings northeastward nar-
rowing and plunging northward under
the bay waters. Paleozoics in James
Bay basin are about 4,000 ft thick. In
the Evans Strait area they are esti-
mated at more than 5000 ft. The
maximum onshore thickness along the
Hudson Bay Coeastal lowlands is about
4,000 fr, but on the basis of all avail-

This is a coandensed version of a paper
presented at the Second Arctic Sympuosium
in San Francisco, 1971,

able data, the Phanerozoic section in
the center of the basin approaches
10,000 ft.

The section. The sedimentary section
in the region is mostly Paleozoic,

made up of Ordovician, Silurian, and
Devonian sediments, all deposited in
shallow, warm, and at times restricted
seas, Fig. 2.
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evaporitic cap rocks are known in
each of these three systems. Outcrops
are rare, limited to the southwest
flank and to the Northern Islands.

The 30,000-ft-thick (up to) Proterg-
zoic sequence on the east side of the
bay is important because it may have
been the source of clean clastic ma-
terial for the eastern part of the Hud-
son Bay basin during the Paleozoic.

There may have been eontinuous
sedimentation from Proterozoic into
Cambrian in the eastern part of the
basin. There is, however, probably a
major unconformity between the Cam-
brian and Ordovician. The Ordovician
has porous biostromes alternating with
evaporites in the southern part. The
same section in the north has porous
limestone and dolomite reefs, locally
bituminous. In outcrop, these reefs
are up to 50 it high and 3 mile long.
In the off-reef facies, rich bituminous
shales alternate with bituminous bio-
clastic carbonates. \

The Silurian also represents a sedi-
mentary cycle. It dominates the sur-
face exposures around the bay and
is transgressive on the Ordovictan and
locally on the Precambrian. The lower
part of the Silurian is a massive car-
bonate. This massive carbonate con-
tains occasional porous stromatoporoi-
dal layers and is the platform for the
very important Attawapiskat Reefs of
Niagaran age. These reefs have por-
osity up to 30% and known thickness
of 172 {t, at least as thick as all other
Silurian reefs on the continent. The
reef-off-reef distribution is the setting
for a wide variety of possible traps.

A Silurian-Devonian transition zone
consists of compact primary dolomite
and evaporite. Together with the over-
lying succession, it forms an excellent
cap to the Niagaran reefs. There is
possibly a major unconformity at the
top of the transition zone.

Devonian strata occupy the center
of the basin, up to 4,500 ft thick. They
represent a third cycle, and perhaps
several more cycles in the deeper
part of the basin. Above the compli-
cated reef, off-reef, and clastic as-
semblage of Devonian reservoir rocks
lies a shale and evaporitic sequence
which forms yet another cap rock.
The Devonian reserveirs are main
objectives.

For petroleum exploration, the basin
resolves itself into scveral recogniz-
able *‘plays.”’

* The southwest lowland play. This
is mostly aimed at Niagaran reefs. A
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group of ten companies, led by Aqui-
taine and Sogepet, has been working
this play on the onshore and near-
shore areas.

e Offshore area. This play has been
led by a five-company group headed
by Aquitaine and Atlantic Richfield.
The targets include a series of reefs
and clastic reservoirs in favorable
structures. The Walrus well was
drilled on a feature more than 40
miles long and 15 miles wide with
closure at midsection in the order
of 1,000 ft.

e Fastern side of bay. The play
here is predicated on the possibility
of a sharp structural termination to
the basin perhaps by a major fault.
This part of the basin may contain
large clastic wedges.

e The basin and range. This prov-
ince in the northern island area is
characterized by large normal faults,
Abrnormally thick reef development
and the occurrence of repeated clastic
wedpes are prebable. The assoclation
of rich bitumincus shales adds to the
favor of this area.

The two major seismic programs by
the Aquitaine-ARCO group in 1868 and

1970 each shot 3,000 miles of refrac-
tion.

This is a wild place to drill. The
Walrus well was drilled 150 miles off-
shore in 550 ft of water. Waves up to
30 ft high and 75-knot winds were
recorded. Hole was suspended at near
3,800 ft, about halfway to its goal,
Ice conditions are the main factor,
In late winter it is 6 {t thick, but dis-
appears completely in summer. There-
is no moving pack as in the Beaufori
Sea and shipping may move 10
Churchill through Hudson Strait from
July to Oct. 15.

The reserves. The Canadian Petro-
leum Association calculates 3 billion
bbl and 17 trillion cu fr of gas for
the James Bay-Hudson Bay region.
The author has recalculated the re-
serves for Hudson Bay, taking into
account, the lithology, the probable
thickness of section, and the favorabie
structural conditions. A primary fac-
tor of 40,000 bbl/cu mile is used. A
conservative estimate for the basin
and Evans Strait is at Jeast § billion

~ bbl of oil and 50 trillion cu ft of gas.

James Bay could have 1 bhillion bbi
of oil and 5 trillion cu ft of gas.
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MARINE PENNSYLVANIAN
ROCKS IN HUDSON BAY .

B. A. TmieMenT!, G, PENIGUEL?, J. P GUILLEMIN*

ABSTRACT

The Narwhal 058 well drilled in eastern Hudson Bay in 1074 revealed for
the first time the existence of Pennsvlvanian rocks on ihe Hudson Piatform.
The scction consists of approximately i It (170 m) of siltstone and shalyv-silly
sandstone, loeally dotomitic, salt and some gyvpsum. The datation is based upon
a spore and saccate pollen assemblage of 25 species characteristic of the FPen-
nsylvanian Westphalian stage. A marine, nearshore, hot and hwmid environment
of deposition is. suggested by tithological and floral data, at least for ihe basal

portion of the section.

SOMMAIRE

Le puits de Narwhal O53 forc dans 1M8st de Ja Baie d'Hudson on 1974 a
révelé pour la premiére fois TFexvistence de dépodts Pennsylvaniens sur la plate-
forme hudsonnienne. Lo coupe approximativement cpaisse dn 550 pleds (170 m),
consiste en silts ot gres argileux silten, locatement dolomitique ¢t en sel. Du
gypse en guantite mineure est egalement présent. La datation est basde sur un
cortépe de spores et de pellens comprenant o5 espéees.  Co corlége est caracter-
istique de Véage vestphalion, Au moms pour la partic basale de la coupe, la
{lore et la litholegic suggérent un milicu de dépat marin a4 proximité d'une cole

chaude el humide,

INTRODUCTION

The Hudson Bay Basin belongs to the Hudsen Platform (Fig. 1), a
large, slightly depressed, cratonic region extending from the castern
Arvctic Telands in the north te the Great Lakes in the south. The various
hasins within this platform are, suceessively, from north to south:

Foxe Basin

Tiudson Strait - Ungava Bay Basin

Hudson Bay Basin

James Bay or Moose River Basin

The largest of these basing is {he Hudson Bay Basin with a surface
arca of approximately 500,000 s mi (480,000 sy lkm). The total sediment-
w Basin probably does not cxceed 7,500 ft

ary section in ibe Hudson a;
(2290 m}, with this maximum thickness perbaps being reached in the

1Aguitaine Company of Canada Lid, Calgary, Alberta

28aeiere Wationate des Pétroles drAguitaing, Pau, Franee.
sany of Canada Lid, Atlantic Rich-
uotion Canada Lid, Petrelina Can-
o publish the

The authors wish {0 thank Anuitaine Comjg
ficld Canada Lid, 121 Exploration and Trod
cda Lid, Shell Canadda Lid, i Sopoepet Lad, for permissien 1
informatinng contained in thils paper.

The assistance of W. W. Tavlor, apeeiat Project Co-ovdinator, Aqultaine Come
pany of Canada Lid, in critically reading the manuseript is prolefully aclke
knowledged,
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Geological informalion in the Hudson Bay Pasin is particularly scarce,
limited to izolzted outcrops along rivers in the southwestern lovlands
and on ihe northern islands (Scuthampton, Mansel and Coais), Sub-

surface information is also dramatically poor, since only four wells

“decper than 1,300 fi (460 my) had been drilled in lhis bamense arvea

previcus to 1974, 1urthermore, only one offshore test, Walius A-T1
(19693, had been drilled in the greater portion of the Basin which under-
lies the waters of Hudson Bay, and cven then it was terminated at 3426
ft (1197 m) without reaching basement, because of weather conditions.

Tn the summer of 1974, Aguitaine Company of Canada 1.1d., acling as
operator for a group of companics that ineluded Atlantic Richfield Can-
ada Lid., EIf Explovation and Production (anada Lid., Pelrofina Canada
Ltd., Shell Canada Lid. and Sogepet Lt 1., drilled two offshore tests to
basement, Polar BDear C-11 and ~Narwhal O-38, The latier test has pro-
vided significant geological information concerning the eastern part of
the bhasin which is entirely covered by the walers of HMudson Bay, re-
vealing, for the first time, the presence of Pennsylvanian rocks in the
Hudson Bay Basin.

Narwhal 0-38 was located at 58°07'36" latitude and 84°0817" longi-
fude and bottomed at 4341 ft (1324 m) in Precambrian granite. The
sen floor was at 580 [t (177 m) below KB, and all depths given in this
paper are wilh reference to e Kelly Bushing.

DESCRIPTION 0F THE PENNSYLVANIAN SECTION

The Pennsylvanian Section af Nearwhal (Fig. 2)

Unfortunately, as shown in Figure 2, no sa uples were ebtained from
a large part of the section assigned to the Pennsylvanian and informally
referred to as the Hudson Formation. This lack is due to the fact that
until the 207 easing wus set, the upper pavt of the hole was drilled with
soa water, which did not permit the return of any drill cuttings {o the
surface.

The lithological description for that part of the scction for which

o
there are no samples is based on the interpretation of the ganuna-ray
curve, the drillingrate curve and ke iselated recovéry ol some sainples

from the drilling bit at the well site by one of the authors,

The lithologicad reconstruction of the Pennsylvanian (Westphalian),
Fudson Formation is as follows:

5e0- 665 (177200 w1y Glacial drift,

665 7300 (203223 m) Inlerval of fairly hard rocks comprising cryptoerysialline
) dolemity, anhydrite, and some gypsum.

730.1000° (225333 m)  Entirely unknown portion of the section, with essentially
suff rocks. A salt or shale interval could be assumed from
{15 to 925 (233 to 287 mh

10660-1113° (333:310 m}  Reddish 1o grevish, slightly dolomitic siitstone and shale
interealated with very fine sandstone.

111231168 (310-30¢ m)  Massive sail with thin stringoers of variegated siltstone
and dolomitic shate.

1168-1220° (356-372 m)  Heddish to grey, slichtly delomitic sitistenc to fine zand-

stone.
1220° (372 m} Kenogami red bods (Lower hilddle Devenian),
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Thickness and Disfribution as Suggested by Scismic Data (Fig. 3)

Seigmic velosity measurcment ohitained in the Narwhal well indicaties
a 10,500 /soe (3203 m,/sec) interval volocity for the IPennsylvanian sec-
tion, The underlying Kenogami rod-bods section of Lower Middle Devon-
jan age yields w stightly higher veloeity: approximately 12,000 /sec {3660
m/see).

A detailed survey of the area currounding the Navwhal well was car-
ried oul by scisimic refraction in 1971 and by seismic reflection in 1974,
The resulis of both surveys do not provide a direct evaluation of the
Pennsylvanian section. The lack of sufficient velocity contrast, as meas-
ured in the well, prevents & precise seismic distinction between the Pen-
nsylvanian soft rocks and the underlving Devonian Kenozami red berls.
Therefore, the indicated cepgraphical disiribution of Pennsylvanian racks
represents the extent of lower-velocity soft yocks within an environment
of high-velacity Pevonian and Silurian carbonates outcronping respect-
fvely to the west and to ihe cast. West of the Narwhal well, the seisimic
refraction and the topography of the sea bottom yield good indications
of the ecasiward extension of three major Upper dliddle Devonian high-
velgeity  (15,0C0'/sec, 4575 mysecy hard-rock layers believed to overlie
the Kenogami red beds.

The firct layer (1) outcrops 45 mi (72 km) west of the well to form

the mid-Bay shoal.

'ihe second layer (2) emerges less sp

eetacularly but unmistakably 25
mi (40 km) west of the well. '

Unlike layers (1) and {2), which have been tested in the centre of
the Bay as being high-velocity carbonates, ihe third high-velocity layer
(3), indicated by the vefraction and spreading castward toward the weli,
was not contirolled by drilling, The sea-hottom topography docs not exhibit
any anomaly carresponding to an ouicrop, while laver {3) bccomes very
shallow and ceases to be recorded Tollowing a NNE-SSW trend which
goes through the well location.

In the bmmediate vicinity of ihe ahove-mentioned NNE-SSW trend, a
gigmificantly lower 11,0007 /scc (3555 my/sec) velocity refractor takes over
as shallow event close to the sea bottom. It probably represents the top
of a soft-rock layer. Is spismic velocity is comparable to that of the
Pennsylvanian section measured in the well.

Consequently, the spreading of a low-velocity refractor may be cor-
related with the presence of @ combination of Pennsylvanian and Dievonian
Kenoguni red-beds soft rocks. An eastern limit of occurrence can be
tentalively traced 75 mi (190 km) southeast of the MNarwhal well where
the Silurian high-velocity carbonates refractor €4) underlying the IKeno-
gami shales is present at sea bottom. The lack of adequate seismic control
in the aren mrovents an aceurate Jdelineation of the ecastern limit (Fig. 4).

A 1,000 {1 (305 m) (hickness of Pennsybranian section must be con-
sidered the maximum. It corresponds {0 the preatest thickness of soft
material, including Quadernary, overlving the Silurian carbanates within

l

the seismicully conirolivd area of outcropping soft scdiments,
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PALEONTOLOGY

Dascription of the Paiynclogical Assemblaye

Four samples were prepaved for palynologieal examination from the :
111?.01'\-‘:115 1,150-7,160 £ (343-554 m), 1,135-1,160 £t (346-351 m) ({woj, :
1,i60-1,220 11 (3534-372 m) respectively. The classic chemical maceration :
routine was followed on these arvgilocaleareots scdimoents: ivdrachlorie :
acid (cold), hydrofluoric, hydrochloric acid thot). The weight of rock

for each swmple vavied from 25 to 40 g, but the organic residue ohtlained
was alivays quite small (only encugh to mount a shide for cach sample)
excopt for ithe swuples from the interval 1,135-1,160 [t (346-351 m)
which was very fossiliferous, Only scavce speciniens were obtained from i
the other intervals; neveriheless, they were sulficient to identify these
intevvals as being Carboniferous (possibly Westphalian).

-

The palynological association recognized here s composed enly of
spores and saccate pollens, witir a relatively high freguency in the smnple
mentioned above. The state of preservation of this organic material is
on the whele not very goed, as evidenced by the photographs (see PL
1), and the fact that species identification of specimens is not dhvays
possible, The 23 mam types of microorganisms identificd are described
and illustrated in the appendix. Several species that ave related io as-
semblages of the same age have been cmitied from ihe descriptions as
their precise identification jg less reliable.

The classificetion adopted is “yrosso-modo” that proposed by AL IT V.
Smith and M. A. Builenworth (1967). There are 18 genera and 25 specins
present, none of which are new. All specimens extracted from the samples
can he compared closely withh published illustrations, particularly from
North America.

B

The assemblapge consists of:
Leioiriletes  sphaerotrivnoulus,  Ledotrviletes  adnolus, Punclatisporiles
stapling,  Grawnlatisporites  piroformis, Verrwcosisporites  marulutus,
Lophotrilctes  microsnctosus, Anapiculatizporiles  Spinosus, Roawslrickio

- . * j . 1 1 - .y .

rubide, Convolutispora sp., Cumptotrieles sp., Prigquilvites bransonii,
Tripartites incisolrilohus, Reliculalisporiles medicreticulatlns, Rolicnlutis-
porites polygonalis, Dexsosporiies granulosus, Densosporites intermedius,
Tajcaspora brevijuga, Lycosporie cf. nsendoannuiata, Curadriradiles an-
nulates, Endosporites cf. micromanifestis, Endosporites ornadus, Vestis-
pora cancellate, Mlorinites antigius, Florinites cf. diversifornis, IFlorinites
sD.
Relation to Oiher Assembluges in North America and Europe

Table I provides a rapid comparison of the following items:

The list of species recopnized in the association observed.

Phe countfries wliere these species have been described or illustrated.

The corresponding siradigraphic ranges.

Not surpramgly, the Narwhal assemblage nas a close affinity with
those found in Nova Scolin (Canadi), The comparison of the palynologi-
el association discovercdt in Marwhal O-55 with those illusbrated by
M. S, Barse (1007) for the Cavbonifercus and Permian of Canada is
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: Fig. 1. Leiotrilates sp

: Fig. 2. Loiotrilctes e

: Figs. 2, 4. Grenulat

trg, o, Triguitrites b
Fig. 5. Lophotriletes
Fig. 7. Tripartites inc
. Fig. 8. Functetisporit.
_ Figs. 9,10, 11. Ya
Fig. 12. Anapiculatis
Fig. 13, <Convolulispe

; Fig. 14. Raistrickio |

Fig. 15. Camptotrilet

E Fig, 16. Lycospora bs

Fig. 17. Lycospora ¢

: Fig. 18. Denscoparite

Figs. 19, 20, 21. D«

Fig. 22. Reticulatizps

i Fig. 23. Reticulatisps

: Fig. 24. Cirrotriradif

i Fig. 25, Vestispora ¢

Fig. 26. Endosporites

} Fig. 27. Endosporites

H Fig. 28. Flotinites oc

Fig. 29. Florinites ci

i Fig. 30. Florinites sp
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PLATE 1

{Magnification obout 310x)

Fig. 1. Leiotriletes spheerotrionyulus {Loosc) Potonié and Kremp, 1955,
Fig. 2. Laietriletes odnctus (Kosanke) Peotonie and Kremp, 1953,

Figs. 3, 4. Gronulatisporites pireforinis Leose, 1734,

S

Fig., 6. Triguiteites branconii VWilton ond Holfmeister, 1956,

Fig. 5. lephatrileics microsseiosus (Loose) Potonié end Kremp, 1955,

Fig. 7. TVeinoetites incisotrilobus var, incisofrilebus Butterworth and Williams, 1953,
Fig. & Punctatisporites staplini Peppers, 1964,

Figs., %, 19, 11. Vearrecosisporites morulstos (Knox) Potenié and Kremp, 1954,

Fig. 1%,  Angpiculutisporites spinosus (Kosonkel Potonié and Kremp, 1955,
Fiq. 13. Couvolulispora sp.

Fig. 14. Raittrickio rubide Kosonke, 1950,

Fig. 15, Camplotriintes gp.

Fig, 16,  Lycospora brevijuge Kezonke, 1950,

Fig. 17. Lycospore cf. pseudeannulfato Kosanke, 1950,

Fig, 18. Denscoporites intermediuy Butierworth and Williams, 1958,

Figs. 19, 20, 21. Densosparitas granulesus Kesanke, 1950,

Fig. 22, Reticulotisporites mediorcriculetus {lbrahim) Potonié and Kremp, 1953,
Fig. 23. Reticulotisporites pelygsoclis (ibrahim) Leose, 1934,

Fig. 24, Cirratriradites ennuletus Kosanke and Brekew, 1950,

Fig, 25. Veslispera concellata (Dybova and Jachowicz) Wilson and Venkatachala, 1963b.
Fig. 26, Endosporites oepatus Wilsen and Cge, 1940,

Fig. 27. tEndesporiics cf, micromanifestus Hacqueberd, 1957,

Fig. 28, Florinites antiguus Schopf, Wilson and Bentall, 1944,

Fig. 29. Florinites of. diversifermis Kesanke, 1950,

Fig. 3C¢. Florinites sp.

extremely strong and reliable, particularly for the Westphalian B-C.
Indecd, certain species are idenlified by the author as Westphalian I3,
others in the Wesiphalian €, and others at the limit Westphalian 13.°C.
Thus, there is lifle doubd that (e Narwhal assemblage can be attvibuted
to Westphalian B-C. A more precise age designalion is not possible.

Tho Narwhal assemblage also hns affinity with sections from Illinois,
Oklabioma and Iows in the United States, 1o which all references have
ascribed Pennsylvinian age. ‘

Two peographical regions in Isurope, eited by zoveral references, must
be meniioned: Scotland and the Ruhr, in the Inlter reogion, the strati-
crapliic altribution ol shntlar species s Westphalian 13, which is conaistent
witly the age assignment made above, In Scolland these species arve gen-
erally obszerved stratigraphicaily lower: llower Carboniterous, including
Namuvian, Only o fow of these species are in this category; this may
result frem cither a stratigraphic range greater than originally given,
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== ' . ; . In swmmary, all esta
Leiotriletes sphaeratrianzulus Germany: Ruhr Middle Westpbalian B ) * t t._ )
Conatia: Mowa Scotid Westphalian B : assemblage observed a
. this scclion. Aorcover
leiotriletes adnatus Canads: Nova Seolid Westi. a-C
punctatisporites staplind S Illinois pennsy Lvanian
{anada: Nowa Scolid Westphalian €
Granulatisporites piroformis Garnany: Ruhi Middle Westphalian B
famada: Hova Scotis Westphalian 8-C
i verrucosisporites mosulatus hroot BEritein:zScotiand Ltower Carboniferous
: Lophotriteics microsatiosus Gormaty: Buhr Middle Westphalian B
R Lanada: Howva Scotia Westphalian B-C
. tnapiculatisporites spinosus usa: 1tlinocis pennsylvanian
tanocdar  Howa Scotia Westphalian B-{
paistrickia rubida JSAT illinnis pennsylvanian
Canada: sva Scotia Westphalian €
Convolutispuara sp. canada: Hava Scotia Westphatian B
{amptotritetes sp. fanada: MHova Scotia westphalian C
Triquitrites bransonii USh: Ok lahoma rennsylvanian
. Cantada: Kowa Sgotia westphalion €
Triguitrites incisctrilobus Great Britain:Scottand Lower Carboniferous
. reticulatisporites Germany: Ruhr Upper Westphalian B
P rediareticulatus ranadat tova Sgotra Westphaiian B-C
! ﬁ ‘g peticulatisporites polygonalis Camada: Mowva Stotia westphalian E-C
H Denscspnrites granulosus USh: iliinsis pennsylvanian
4 s
: pensosporites intermedius Great Britein:Scotland Namurian
tanada: tova Scotia Westpbhalian A
Lycospora brevijuga UsA: {{linois Pennsylvanian
. Conada; Hove Scotia Westphalian G-C
H
: Lycospora cf. pseudoamulata LSA: Itiinais ennsy lvanian
Canada: lNowva Scotia westphatian B-C
E Cirratriradites annulatus LiSA: [Llineis pennyyivanian
N Canada: Hava Scotia Wwestphalian [
L
: tndosporites of. tanada: Hova Scotia Hamurian A ’ -
. . - wararosa / {
: micromant festus . ¥
: : S—— - _ ,
i Endosporites ornalus USha: lowa pennsylvanian
Canada:  liovs Scolia wostphatian B~C
~q{ = — - tyo
estispora ranceliata potand:  Silusy Westphalian B L
Canada: | hova Scotia Westiphalian 8-C
riorinites antiquus USA: Tllinois Pennsylvanian T
Canada: MHova Scotia weatphalian B-C e
'
florinites cf. diversiformis USh: 1ltinois Fennsy lvanian C}(mﬁi (4;
Canada: HNova Scotia Uestphalian A ! e,
- S B .
4 ST [;:'—"5TMt":""_:r\i\ﬁn‘.“:
| ]
[
Table V. Relationship of Morwha! wssembloge to other cssemblages in North Americe Fin, 5
: and Curope. g, o
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Stratinraphic ranges

Middle westphelian @
Hesiphalian B

Waeiphaiian E-C

Pernsytvanian
wWestphatian ¢

Hiddle Weatphaiian &
Westghalian ©-7

Lower Carbonifsrous

Middle Weviphatlian B
Westphaliza a-C

Pennsy [vanian
Westphatlian 5-(

Fennsy lvanian
Westphalian €

Hestphalian B

Westphalian ¢

Pennsylvanian
Westphalian €

Lower Carbsniferous
Upper Westphalian 8
Hestphalian 8-C

F Dy

Pennsylvanian

Ramurian
Vestphalian A

Pennsylvanian
Westphalian B-C

P
Pennsylvanian
Westphalian B~C

Pennsy lvanian
Wastphalian D

Kamurian A

Fennsylvanian
Westphalian B~
Vestphalian ©
Westphatian g-¢

Fennsylvanian
kestphalian 6-¢

Pennsy lvanian
Hestphalian A

mblages in North America
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or, maore robably, the occurrcnce of reworked lower Carbonifercus
sutterial in Wesiphalian sediments,

Tn sumimary, all establishoed relationships concerning the palynological
assemblage observed ot Navwhual indicate a “Westphalian B-CY age'for
this section, Morcover, the predominance of the genera Densoporites,
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Al I T VLT JO N P . ot Tren e . e 1 , . .
,..Ic,fuu?a.fi.xpmef.;.\, k I_nmm‘cs end somcetimes Lycospora is a well-known iimes and on the G
world-wide palvanelogical phenomencn in Lhis stage, 1975). They all con
in celour.
PALEOGEOGRADILY o
e To the northeast
Proposad Paleogeographic Model of the Hudson Flatform and Late quhonii‘or’ﬁ:
Adjacent Arcas {Figs. 5, 6) Croenlnnd. a hick s
[T L} _ alis [ .
Ihe pearest known Peansyivanian rocks to the section at Narwhal are cﬂmjnenm} clastic 1
in the centre of the Michizan Basin, &40 mi (1504 km) to the south. plants have bcen id
They have been divided Into lhe L"mor Penpsvivanian Woodville Form-
ation with primarvily a continental facivs, consisting of sandstone, silt- In the ecastern A
stone, sandy shale and ceal, and the underlyving marine Saginmw Form- on lhe castern rmare
H s : . : B . s A 3 : e £
ation, consisting of shale and limestone. The Sagmaw Formation is consisis of sulphates
assigned a Lower Penusylvanian age by its murine fauna. ment (Wm‘d}a\.\' and
To the sontheast, Pennsylvanian rocks, deposited entirely in a contin- developed salt facice
ental environment, occur in the Gulf of St. Lawrence, in part of the Mari- with a plastic matey
passes laterally to
of the Canvon Fierd
SN A RPN - & . ; \ agnel  APPALACHIAN EASTESN ! -
CURERA SCUND  GEOQSYNCLINE [ HUDSON BAY |MICHIGAN BASIN _GEOS\.;\JC“NE RN A limestone whose age
TV anel MEVEERG I L of DEVON [DraRWHALOSSIE CENTRAL (&) SOUTH of  STRAILISLAND| STAGE | PERIOD
tS. iSLARD WELL MICHIGAN MNEV BRUNSWICK ARLA - It iS l'lOt oasy tO :
M AR E AMS -
R L] % help of only this ¥
i RELOHER CHANNTL | A2 considered that 1he
ol interconnected thro
Retaateons Y C WoOmVILE: ‘ A conrgnrar. . [TEmANA UL 2 ! to the close of the
CANYON- ST B TOU SEcTION L % ; Mississipplan and ®
FEIORD L "{’;,‘ RS e R i whole landmass to 1
DR R A St et il 15,000" Slwestenaniandl 3 . val of ‘t of
3 Th : __|cumaeriann . = i removal of part of ¢
M AR i r?O‘)U ¥0006’ - vz1 !
i A2 It is then possible
_ A namuR AN oy during the Pennsyiy
RORUP FM. HOREWELL . s ; Pennsylvanian trang
Cam 400" 19 300" ul = 1 oul hy post-Devenia:
BAY PORT C il ings. Thus the Wesi
) . isE AN b prise an crosional roc
,::':é%-sc w the lateral equivale
. s Formation, is found
[%2d .
HORTON » basin.
g 6030 oo sstan = Environment of De;
[ PP F The fact that the
GRIPER JAGUNT and saccate polions
BAY CELSILS ol Z 8 terrestrial material,
SERIES FRASNIAN < goenus Densoporites |
E
IS SO i ment, as these hea
GramiTe 2 GIvETian i distances, Howoever,
R TR IR v S ' sociated with other s
] L } sugpest that the envi
degend KENDGAMI CIFELIAN ol The nearby land cor
H 3 . .
< - Cuntinsntal RED BLOS TN phutes) growing in
A - Morias secErian i prevailing to the so
. S Iilinois, Tewa and
i 5 arn;
Fig. 6. Correlation chart of Pennsylvanien rocks in northeaslern America. ;1(1.(1‘11{.!!..1_‘- ,E.I‘. Seotian
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o %
osporais a well-known times and on the Grand Banls =outh of Newloundland {Howie and 13arss, !
Ee. 1973). They all consist of siltstone, sandstone and shale, generally red i
in colour, {
|
Platform und Tao 1_110 nm‘_t_hezlst. Du\‘is_Stmit and the Labrador Sca scem devoid of
Late Carboniferous deposits, FHowever, on the northeastern shore of
ection al MNarwhal are qunl_uud, a thick sequence comprising almost 15,000 ft (4575 n) of
1504 km) {o the snuih_ C:J'niixm:l*.}al clnst:c. t‘oc:{igs?'.' oceurs, in swhich Westphalian and Namurian
anian Woodville Form. plants have been identificd. :
R r . . N T4
‘;];I;%n?(; g;:ﬂ:ﬁ?\mli‘o?;?: In the castern Arctic Islands, various li’L‘J)x)s‘\r-'I\-‘anian 1’05_:]\'3 are CX})Q{SE?ri
Saoinaw l?ormatibn il=; on the eastern margin of the Sverdrup Basin, Fhe Outo Fiord Formation
ne ?aun'l - : consists of sulphates (“‘m.d_ C_Ell'hf)ﬂ:’_lj(\‘.s c\ir:pos;tud in a :ﬁubmarme crviron-
o ment (Wardlaw and Christic, 19737, This formation is reporied to have
¢d entirely in o contin- devejoped salt facies basinward, being halokinesis-prone when covered
1ce, in part of the Mari- with a plastic material like shale or siltstone. The Otto Iiord Formation
passes laterally to the scutheast to the clastic continental sedinients
TRy FraTerm i of the Canyon Fiord Fermation, swhich are overlain by marine shale and
CLINE GRLLHL AND ¢ limestone whose age straddles the Pennsylvanian-Fermian boundary.
BT ?,_' It is not easy ‘to attempt any _}:alemgoogm;z)hlc reconstruction with the
A - help of onty this new and limited element. However, it s generally
N A considered thal the Fudsen Platform and the Michigan Basin were
R il interconnected through the Fraserdale Arch from Emsian time omeard
-ccr«nms:‘u'm._“‘: steenanian [ul 2 ; to the close of the Devonian (S;mi‘qrd acd Norris, 1971). During the
SECTION + . = Mississippian and Iarly Pennsylvanian, the Fraserdale Arch and the
| s oo : westrnatiad i g whole landmass to the north were ppsiti\'e, with subsequenti erosion and
"-J : & removal of part ef the Devonian rocks. :
_ | :
& It is then possible to sticgest that both basins were again interconnected
HAIURIAN - during the Pennsylvanian in the same manner as before, and that the

T b Pennsylvanian transgression prefeventially filled the depressions carved

: oul by paost-Devonian crosion, structural down-faulting or tectonic spread-
ings. Thus the Westphalinn rocks occurring in castern Hudson Bay com-
prise an erasional veminant, with similarity (o the Michigan Dasin, whore
the lateral equivalent of the marine Hudson Formation, the Saginaw
Formation, is found as crosional remnands in the central parts of the

VISE AN

hasin.
Environment of Deposilion and Climale ‘

The fact that the palvnolegical asscmbloge is composed only of spores
and saceate peollens provides evidence of quite important supplies of
terrestrial material. The presence of numerous specimens close 1o the
grenus Densoporites is considered to indicate a nearby terrestrial environ-
ment, as those heavy spores are gencrally transported only for short
distances. TTowever, the presence of 35 {1 (17 m) of =olid salt, nol as-
sociated with other evaporites, and the boron conlent {320 ppm), strongly
i sugeesl that the environment of deposition was al least periodicallv marvine,
The nearby langd consisted primarily of partially forested moors (Lepido-
phytes) crowing in o Lot and humid climade. The same conditions were
provailing to the soulh ina region corresponding now to the stales of
Ilincis, Tows and Qllahoma, to the eist in Nova Scotia and, more
dislantiy, i Scotland, which in its pre-drift position was closer to New-
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Turma TRILETES !
Subtuema AONOTR
Infraturma LAEVIC

Gepus LEIOT

Leiotriletes spli

1032 Sporonites spi
1634+ Laevigatispor
Deseripfion: Smootl

to subciveutar. Trilete
spore cont relatively

Localify: Narwhal
Geographie Distribu
Siratigraphic Distrii

Leiotriletes

Vescription: Radial,
almost reach the terw

Locealily: Narwhal 2
Geographic THstriln,
Strafigraphic Distri’

Genus PUNCTATIS
Pu

Description: Radial
tritete mark not alw
posed of grains, mo:
regularly distributed,

Locality: Narwhal
Goeographie Distribt
Siratigraphic Itstrd

Infraturma APICU.
Subinfraturma G/
Gonus GRRANUL
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Turma TRILETES Reinselr emend. Delimann, 1963

P Narwhal 0-5% \Wen History. Sublurma AONOTRILETES Luber cmend, Dettmann, 1963

S of Canada — ilustrations

]
}
i
NS !f Infraturma LARVIGATT Bennie and Nidston amend. R, Potonié, 1934

i.
]
¥
!
i
¢
[
i

Sor Mormian in centra s o1y VPR wT - s e
v Mermian inocentral east Genus LEIOTRILETES Naumova emend. R, Fotonié, 1936

CArctice, voo1: Uniw, Toronto
Letotrileles sphacrotriammndus (Loose) Poloni¢ and Kremp, 1953
(PPlade 1, fig. 1)

16320 Sporonites sphaerotriongulus Loose in Pot,, lbr, and L., PL 18, fig. 43

Sail spore floyas of coals
stone Group of the Lower

burgh, v, 53, pl. 2 (no. 17y,

I‘fj;‘jl;]?’]'lfs OfGihcl: Carhonif- 1934 Lasvigaiisporiies sphwerotriangulus Loose, p. 145
SLBmpctapo: cology, May
' ’ Deseriplion: Smaoth to infrapunctate radial, trilete spore —- outline triangular
Hehigan Basin: Am. Assoe to subcivcolar, Trilcie mark epiil, whoe rays reach almost to the equator —
U spore coat relatively thick,
Size: about 40 1
Locality: Nearwhal 1 (11351160 1{; 345354 m).
Geoagraphic YHstribution: Germany, Ruhy — Canada, Nova Scotia.

- Btratigraphic IMstribution: Middle Westphalian B - Westphalian B.

he Horton Group  (Missis.
Ho. 4, poo301.324

and sedimentiation in the
Heuin G(.‘o]ogjsts, Mem, 4,

and their usa j T . - - < - o
s¢ in correla. Letotriletes adnaius (Kosanke) Polonié and Kremp, 19535
(Plate 1, [lig. 2)
Description: Radial, trilete, trilobate, smooth spore. Rays of the trilete mark
almost reach the terminations of the obes. Spore coal relatively thick.
Size: about 3023 i
Locality: Narwhal 1 (11351100 £L; 246-354 m),
Geopraphic Bistribution: Cannda, Nova Scotia.
Siratigraphic Distribution: Westphalion B-C.

——— r——
e St . eyt g ey

< des Rubrgebictes: Arb.
vinian tyclothems in the

Bl Can, Petroleum
L

D. w1970, Geology of

col. Itept, 1, p.oo2sy

s Rubrharbons: Palaecon-

Genus PUNCTATISPORITES Ibrahim emend. R. Potonié and Kremp, 1954

Punctatisporites stuplini Peppers, 1964
bannotated synopsis (Plate 1, fig. )
) R l of a4
Eroups: 1. State Geal,
Nescription: Nadial irilete spore — ouiline cirveular to subcircular. Rays of

trifele mark not always very cicarly visible because of the ornamentialion com-
posed of graing, more or less repuliar in size (1 + 0 25 o of diamecter), but
regularly distribuled. Spore cont quite thick.

Size:r about 3540 “
nassigned plang micro. Loceality: Navwhal 1 (11351160 ft; 346354 mo.
Alang Naturalist, v, 23, Geographic Pistribustion: United States, Hiinois — Canada, Nova Scoiia;
Stratigraphic Distribution: Pennsylvanian - Westphalian C.

he Arctie Archipolago:

wine origin in Pennsyl-

§
]
|
m Can, Sge, Petroleum ' l
]
Bull. Can, Petroloum ‘

© the Cl'o""f-‘h“'{,' Cuaal:
nfi - PICULATI {Bennie and Kidstc 3. Polonis, 1936
pore Wilson and Hor. Infraturma APICULATI {Bennie and Kidston) R Potonig, 1936
Subinfratirma GRANULATI Dybova and Jachowicez, 1657

Genus CPANTLATISPORITES (Ibrahin) Polesid and Kremp, 1934

Gramulatisporiles piroformis Loose, 1934
(Plate 1, fig. 3, )

1354: Gramdatisporites piroformis Loose, p. 147, P 7, fig. 19

1950: Gredatisporitas gronuiaris Kosanke, p. 22, PL 3, fig. 2
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434 - B.A. TILLEMENT, G. PENIGUEL, J. . GUILLEAIN k
Vreseription: Trilobate, trilete, radial spore. Ornamentation composed of small e Subinfraturma BAC
grains more or less distributed. Spore cont thin, Tendeney fto thickening at the .
{ermination of each lobe, Trilefe mark with narrow lips more or less visible Conus BAISTRICKT
whose rays almost reach the equator, Ire
3 h . {remyp, 1857
Size: about 2530 .
Locality: Narwhal 2 {2125.3160 £t 296-354 m). k
Geographic Bistribution: Germany, Rubr — Canada, Nova Scotn :
Siratigraphic Distribution: I\-Ii.ddie Westphalian B — Waestphalian B-C. . Pescription: Outline
N ornamenied by hrreg
Subinfraduram VERRUCATI Dybova and Jachowicz, 1957 sharp. Trilete mark
. Genus VERRUCOSISPORITES Potenié and Kremp, 1954 Locality: Narwhal 3
! . , - R - - : CBTE e DMsiribu
: Verrucosisporites morulatus (Knex) Potoni¢ and Kremp, 1954 G‘-”hf“{’.]“;‘l:ﬂ !D::«
(Plate 1, figs. 9, 10, 11) Stratigraplic Distn
i .
: Deseription: Globular spore — outline circular 1o subeircular. Trilete mark eatiema MURORE
; not cleariy visible bocause hidden by ornamentation composed of small verrucae infraturma l
} very well rounded and closely 1110\@0{1 against each uther, regularly distributed. Genus CONVOL
} Size: dbout 40 ’
; Localify: Narwhal 1 (11331160 {i; 346-354 m}
: Geographic Distribution: Great Britain, Scotland.
: Stratigraphic Distributicn: Lower Carboniferous. ' .
i ! ; s DNescription: Trilete
Subinfraturma NODATI Dyhova and Jachowicz, 1957 of medium thickness
i YT . - - = a tendeney to make
, Genus LOPHOTRILETES (Naum.) Potonié and Kremp, 19534
i . . . . . - trong similari
Lophotriletes microsaetosus (Loose) Potonié and Kremp, 1835 strong o
(Plate 1, fig. 5) Locatity: Narwvhnl
. cU T ‘ Geographic Bistrils
i’”\f 1932 Sporounites nricrosactosus Loose in Pot., Ibr. and Loose, p. 450, PL Stratigraphic Distr
o~ 18, fig. 40
i . . . . . : TAMPTC
i 1934: Setosisporites microsaetosus 1oose, p. 148 Genus CAMPTC
Bescription:  Quiline of spare clearly trilobate with ferminations of lobes
flattened. Ornamentation composed of short spines, broad at the base and not
; very sharp at the top (coni), regularly dmtnuuhd on the whole spore. Trilete ‘
{ mark clearly visible. Rays rc-&c_h atinost to the equator. Spore coat thick. Deseription: Heavy
! Size: about 30:33 Jrrogular whercles n
Locality: Narwhal 1 (12337160 ft; 346:35¢ m). Trilate mark not st
Geographie INstribution: Germany, Ruhr -— Cianada, Nova Scotia, Slron:
; Stratigrapkic Distribution: Middie Westphalian B - Westphalian B-C. . o
Tocatity: TNoarwhid
. Gengraphic isleib
] Genus ANAPICULATIS f’CJRJTFq (Potonié and Kremp) Smith and Butier- ‘51‘1-{;‘1!; fmm_. Isisty
A LT AR 15 3t
: worth, 1967 K
Anapiculatisporites spincsus (IKosanke) Potonié and Kremp, 1955 Cenus TRIGUT
f (Flate 1, fig. 12} o
: Trigpeits
p 1930 Granuwlalisperites spinosus Kosanke, p. 22, PL 3, {ig. 7
‘ Irescription: Triangular, radial, trilete sperc. Ravs of fetrade mark exiend N
almost o the equater: they are narrow and sithout Hips Spore coat of medium Deseription: Triled
i thickness and characterized by an crncmentation of more or less sharp spines. termination of each
q Spines less numovcus i the interradinl areas. coat thin in the int
i Size: aboul 35
z Locality: Narwhal 1 (1330:1160 115 335251 m). Locality: Navwhal
2 Geographic Tristeibufion: United Slates, Jlineis -— Canada, Nova Secotia. ("‘?“z‘fr”I‘:"“’.““‘t“""
3 Steatigraphic Distribution: Pennsylvanian — Westphalian 3-C, Stratigraphic st
r .
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mey to thickening at the
lips more or less wvisible

WAlIN

Nova Scotia.
Westphalian T3-C.

Z, 1957

I Kremp, 1954

and Kremp, 1854
ubcircular. Trilete mark

iosed of small verrucae
er, regularly distributed.

7
nd Ifremp, 1954
nd Kvemp, 1955

&

md‘“‘*—ﬁ:dose; p. 430, PL

terminations of Jobes
1 at the base and not
e whole spore. Trilete
Spore coat thick.

fova Scotin.
csiphalian B-C.

3} Smith and Butter
nd Kremp, 1655

y fig, 7

tetrade mark extend
spore coat of medinm
or less shavp spiijes.

la, Nova Scolia.
BC,
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Subinfraturma BACULATI Dybova and J‘ac}‘xcm‘icz,_]%?

Genug RAISTRICKIA Schopf, Wilson and Bentall emend. R, Polonié and
Kremyp, 1937

Raistrickio mubida Kosanke, 1930
(Plate 1, fig. 14)

Descripfion: Oulline of spare triangular to circular. Spore coat thick and very
ornamented by irregular and compici compressed baculae which are mainly
sharp. Trilete mark net very clearly visible,

Size: about 50

Locality: Warwhal 7 (11351160 1t; 345-354 m).

Geographic 1istribufien: United Stales, Illinois — Canada, Nova Scotia.

Stratigraphic Distrilbution: Pennsylvanian — Westphalian C.

Infraturma MURORNATI 1. Potonié and Kremp, 1854
Genus CONVOLUTISPORA Holfmeister, Staplin and Malloy, 1955

Convolulispora sp.
(Plate 1, fig. 13)

Neseriplion: Trilete spore with open mark. Qutlineg subcireular, Spore coat
of mediuin thickness ornamented with verrucae, prains and convolutae showing
a lendency to malke a pscudoreticule.

Size: about 60 /i

Strong similarity to the spore Tigured PL 19, fig. 25 in Barss, 1967.
Locatity: WNarwhal 1 (121351160 1; 346-354 m).
Geographic Distribution: Canada, Nova Scotia.
Straligraphic Distribution: Wesliphalian B.

CGenus CAMPTOTRILETES (Nawmova) Potonié and Iremp, 1954

Camptotriletes sp.
(Plate 1, fig. 15)

Nescription: THeavy spore cutline subeireulav. Very slrong ornamentation of
frregular (ubercles more or less jointed at the bettom, not very compressed.
Trilete mark not scen.

Size: about G065 .
Stronge similarity Lo PL25, fig. 23 in Barss, 1967,

Locality: Nawrwhal 1 (31351160 Iv; 346-354 m3,

Geographic Dislvibution: Canada, Nowva Scotia,

Stradigraphic Distribution: Wesiphalian Cl

Gcmis TRIQUITRITEES (Wilson and Coe) Potonié and Kremp, 1054

Triguitriles bransonil Wilson and Hoflmeister, 1956
_ (Plate 1, fig. 3}

Preseription: Tritete spore. Outline trinngular o #¥~hate with thickening at
termination of each lobe, Hayvs of frilote mark extend almost to the equator, Spore
coat thin in the interradial arcas (out of the three thickenings),

Size:r about 2022,

Locality: Navwhal 30011353160 U0 316-354 m),

Geographic Distribution: United States, OKlahoma —— Canada, Nova Scotin.

Stratigraphic Distvibution: Peposyhvanian —— Wesphalian C,

e e ey
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436 B, A TILLEMENT, G. PENIGUEL, d. P, GUILLEMIN Al
Genus TRITPARTITES (Schemel) R Polonié and Kremp, 1954 ; Locenlity: Narwhal 1
i Geographie Pristribetic
Tripartites incisoiviiobus vav. incisotridobus sutterworth and Willinms, Steatigraphic Disiribu
1858
(Plate 1, fig. 7) Nengosporites
Descripfion: Tricngelar 1o trilobate, radiad {riletr spore with very prominent
auriculae. Centynl part triangular, smuooth, thick with a very visible trilete mark; Deseription: Radial
however without broad lips. Auriculae very broad, prominent, highly crenulate. b“mrli anidd m.ic‘.{‘eouz:lt‘:
Trnterradial mavgins short, deeply in i Dol of emall spines
' " Size: zhour 60 posed of small spines.
les AUy # very little ornamented,
Locnlity: Navwhal 1 (11301160 ft: 345-354 mi,
Geographie Distvibntion: Great Britain, Scotland. Locality: Narwhal 1
Sirafigraphic Bistribution: Lower Carboniferous. Geographic Disiributi
Stratigraphic Distril:
Infraturma CINGULATI (Potonié and Kremp) Neves and Playford, 1961
; . S e o g . . s LYCOSPORA
: Genus RETICULATISPORITES (Ihrahim) Neves, 1964 ?ge;ih’ LYCQ H
: Reticulatisporites mediarcticulains {Ibrahim) Potonié and Kremp, 1955 : I
: (Plate 1, fig. 22) 7
i
i PDescription: Tritete spove. Folyzonal outline. Spore coat of medium thickness. tians Symall ¥
! Trilete mark partly visible. Ornamentation compesed of a reticule with more or I‘]escnpl‘m‘rll'. Srmas,
less regular lacunac. Muri narrow and sharp at the top. Polyponal disposition Tm.lele nlmi < ({f(n’?l
i of lmcunne and muri Lacunae surfaces Jarger than murl suriaces. FEquatorial developed. LEguatorial
cinpulum quite broad. ‘ ornamentation rather i
l Size: about G0 4
] Loeality: Narwhal 1- (11351160 {t; 346:354 m). Locality: Narwhal 1{
H . . . . - - = . ST ic I SV,
t Geogrophic Hstributisn: Germany, Rubr -— Canada, Nova Scotia. G“Dnr“l’]""_ H‘St.“b, '
E Stratigeaphic DMstrivadion: Weslphalian B-C. Stratigraphic Distyib
Reticwlatisporites polygonalis (Tbrahim) Loose, 1934 Lycosy
i !,, L N '
; (FFlate 1, fig. 23)
! Deseription: Radial, irilete spore. Qutline subgireuwlar, Irregular. Spore coal . De‘:‘*criptim;:r{:‘??fﬂ‘r,
: thiclk. Ornmmentadion reticulale: broad and irvegular lacunac, Broad and high ial ridge anc "mbh‘bs'{
: muri with undulated outlive. Lacunae surfaces cgual muri surfaces. Irregular oy the spechmens ©
: equatorial eingulum. Trilete mark poorly visible, of spore.
2 Size: about 60 4 , ]
i Strong similarity fo PL 25, ligs, 12, 13 in Barss, 1967, Localify: -I\dl\.\'hall !
;‘ Yocality: Marwhal 1 (11351160 {r; 346354 m). (,f'.n;_','raph'lc_Iilst.‘r.ln}‘
5 Geographic Distribution: Canada, Novae Scolia, Stratigraphic Dis&d
H Steatigraphic Distribution: Westphalian B-C. .
: Genus CI
Suprasubiurma LAMINATITRILETES Smith and Buiterworth, 1967 Cirratrira
Tnfraturma CINGULICAVATI Smith and Butterworth, 19267
Conus DENSOSPORITES (Zerry) Bufterworih, Jansonius, Smith and Deseription: Trilete,
Stuplin, 1954 equatorial flange, Spi
LU, o late type (varilions i
. - — BARSAPE TS et Te b 11y
Densosporifes granelosus 1osanke, 1050 l““»“(' ”i‘{'l‘l-“1‘}{';“,‘)‘,“5
-y P A (3 zange (annulaibst ao
(Plate 1, figs. 18, 20, 21) ao, fig, 17 in barss, &
Peseription: Nadiat, trilete spore. Gulline subcireular to subtrinngular. Opanue :
cguatorial aren hroad and thick, eguatorizl flange very thin and narrow, Orna
raentation composed of praing and :%pillc—l_ll\’v’,‘ projections on the whole ceat; how- ettt Narmwhal o
ever, the density of ormunentation s higher on the ecquatarial thicleening and Faocality: _3\”’1-’ _".]“;"’.] i
- flange. Trifete mark poorly visible, without lips, not prominent. Gangraphic l“’“”h'_
R Size: sbout 3540 Stratiapite Distr:
®
;f
o A T T g T T e T

1%y TR e g R T N AT

T A

e L S el
g e TR r

R P AT




and Kremyp, 1954

crworth and Williams,

ore vwith very prominent
very visible trilete mark;
minent, highly crenulate,

res and Plavford, 1961
Neves, 1964

nié and Kremp, 1955
1t of.medium thickness,
a reticule with more or

p. Polygonal disposition
art surfaces. Eguatorial

J00se, 1934

irregular. Spore coat
unae. Broad and high
uri surfaces. Irregular

arss, 1967,

dterworth, 1967
h, 1967

nsonius, Smith and
150

subtrinngular. Opaque
in and narrow. Orpone
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torial thickening and
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Yocadity: Navwhat 1 (11351160 ft; 346354 m).
Geographie Distribution: United States, lHinois.
Straligraphic DHs(ribution: Pennsylvanian,

Deisosporites intermedivs Bulterworth and Willinms, 1958
{Flate 1, fig. 18}

H
; Blescription: Radial, uilete spore. CGuidine subfijangular to subcircudar, very

broad and thick cguaterial cingulum. Ornomentation not very developed, coi-

poscd wi small spines. Fquaforisl flange very narrow. Centre of spore not or

very little ornamented. Trilete mark badly visible, witiout lips, not prominent.
SBize: about 40

Localit»: Narwhal 1 (11352180 fi; 346-354 m).

Geographic Pistribation: Great Britain, Scotland — Canada, Nova Scolia.
Siratizraphic Distribution: Namurian -—- Westphalian A.

Genus LYCOSPORA (Schopf, Wilson and Bentall) Potonié and Kremp
1954 .
Lycospora brevijuge Kosanke, 1850
(Plate 1, fig. 10)

Description: Small, radial, trilete spore. Qutline subtriangular to subcireular,
Trilete mark clearly visible whose ravs extend 1o the eguator; 1Tips slightly
developed. Bauatarial vidze narrow and small, but clearly delmited. Punctate
ornameniation rather jrregular (about 2 inicrons thick)., Apical papilize present.

Size: about 30 4

Yocalitv: Nawhal 10 (11351160 ft; 346:35%¢ m).

Geopraphic Distribution: United States, lllincis — Canada, NWova Scotia.

Stratigraphic Distributien: Pennsylvanian — Westphalian B-C.

Laycospora cf. psendodinulete Kosanke, 1250
(Plate 1, fig. 17)

Desceipfion: Radind, trilete spore. Qutline sublriangular to subeircular. Fguator-
jal ridoe and flange relatively well expanded. Rays of trilete mark poorly visible
on ihe specimens observed, Granulese ernamentation more developed on centre
ol spore.

Size: aboul 30 4

Yoeality: Namwhal 1 (11351160 ft; 346-354 ).

Geopraphic Dstvibufion: United States, Illinois — Canada, Nova Scotia.

Stratigravhie Disteibution: Pennsylvanian -— Wesiphalian B-C.

Genus CIRRATRIRADITES Wilson and Coe, 1840

Cirreiriradites anndotus Y¥osanke and Brokow, 1950
(Flate 1, fig. 14)

BProseripiifon: Trilele, radial spere roundly fviangular with o very well defined
cruatorial flange. Spove coal thick with an ornanientation of punctate (o granu-
Iate type (variations in sizes). Plmges very clearly radially strinte (with granal.
Trilete ek distinet and extends lo the periphery of flange. Thin, then thick
vone (nnnoliius) ac the Hmit belween contral body and flange., Similarity to PL
26, fig, 17 e S EH YA } -

Size: central body about 50
total spove about 90,
Eoenlily: Navwhal 1 (313013680 0t 345.354 mo.
Gapgraphle Bistribution: United States, IMinels — Canada, Mova Seotia,
Siratipraphic Blstributivn: Pennsylvanian, Carbondale Group, Westiphalian D
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Suprasubiurnia PSEUDOSACCITITRILETES Richardson, 1965
Infraturma MONOPSEUDOSACCITI Smith and Bulterwortly, 1967
Cenus ENDOQSPORITES Wilson and Coe, 1940

ITndosgoriocs of. micromanifestus Facqueba.d, 1507
(Plate 1, fig. 27)

sehnion: Zonol drilete sporz. OGuiline subtvianoular fo subeircular. Central
body wi same shape, Bladder thin, sbrongly  folded, fincly intragranulose to
almost amocth. rilete mark cleavly obzerved, with lips o folds, whose rays
extend to or almost te the equatar, Great similarity to PLO13, fig 28 in Bavss, 1967,
Size: central body sbout 25 4

total spore about 35 4

Toeality: Navwhal 1 {1135.1160 {t; 346-354 m).
Geogreaphie hstribution: Canada, Nova Scotia,
Stratigraphic Distribution: Namurian A.

Eadosporites ornalus Wilson and Coe, 1940
(Flate 1, fig. 26)

Bescription: 'Irilete, zonal spore. Glebular to subglobular form. Central body

more or less apherigal, relatively smalll Dladder thin, granulese with folds.
Trilete mark very evident whose rays may exiend alimost to the equator.
Size: ceniral body about i0
total spove about 90

Locality: Narwhal 1 (11351160 {t; 348-354 1),

Geographic Distribntion: United States, lowa — Canada, Nova Scotia.
Straiigraphic BDistribution: Pennsylvanian, Des Moines series — Woestiphalian
-C.

Turma HILATES Dettmann, 1963

Suprasubturma CAVATIHILATES Simmith and Bulierworth, 1967
Sublurma AZONOCAVATITLLATES Smﬂh and Bultierworth, 1967
Infraiurma EPTIYVGMATE Spode

Genus VIESTISPORA (Wilson and Hoflmeisier) Wilson and Venkatachala,
1953

Vestisnora cancellaia {Dvbova and Jachowicy) Wilsonn and Venkatachala,
1663

(Plate 1, fig. 20)
1957 Concellatisporiles concellalus Dybova and Jachowicz

Pescription: Spore shape spherien] (o subaphericad, Central body globulae, Targe,
net or only slightly ornnmented. Bladder thin and closed with the cenfral bedy.
Presenee of an operculunn Oraameniation of ouler widl composed of pseudoreti-
cule and folds moere or less clongalad, concenirie folds, not numerous, hof very
promineit.

Size: inner body alout 64
total spore aioul T,

Focudity: Narwhal 1 {1135:0160 £ 546354 ).

Geographic Distribution: Poland, Silesia -— Canada, Neova Scolin

Stratigraphic Pistribofion: Westphalinn B.C.
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Anteturma POLLET
Turma SACCITES ©
Subturma MONQOSA
Infratrrma ARADIL

Genus FLe

Torinites

Descriplion: Monoess
body thin, smooth 1o
or less visible. Contac

Localify: Narwhai -
Geograplhic Distriln
Stratigraphie Distri

Floy

Description: Monos:
outlline inciuding sacc
Jaevigate. Bladder lac

emark: The spec
Kosanke, 1050 (PL 1F
Loealify: Narwhal
Geographic Distribn
Stratigraphic Distr

Description: Menors
cal outline, includin
evident. Bladder inf:
the limit of central

Localityy MNarwhal
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ardson, 1965
Werworth, 1467

Coe, 1940

lehard, 1957
1'”1})"1su't':c‘z'z'c11!ar. Central
hnedy intragranuloszoe o

ps er felds, whose rays
13, fig 28 in Ba 53, 18907,

y 18940

Tlar Ioz'r1n. Central hody
| granulose with folds.
¢ to the eguator.

i1, Nova Scotia.

-"'i'-'“ :;;: ~— Westiphalian
pSv g

worth, 1967

terworth, 1967

n and Venkatachala,

L and Venkatarhala,

myicy

}J_ody globular, larpe,
T the contral body,
aposed of pseudoref].
nunersug, not very

- SBeotia
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MARINE PENNSYLVANIAN ROCKS

Anteturma POLLENITES Potonié, 1931
Turma SACCITES Erdiman, 1647
Sublurma MONOSACCITES {Chitaley) Potonié and Kremp, 1954
Infraturma ARADIATES Dharadwaj, 1957
Genusg FLORINITES Schopf, Wilson and Bentall, 1944
Florinites antiquus Schopf, Wilson and Bentall, 1944
(Plate 1, fig. 28)

Deseription: Monosaccate Paoilenites, Elliptical outline, Bilateral aspect. Centiral
] : . t . .
body thin, smoecth to granulose. Bladder infrareticulate. Dehiscence mark more

or less visible, Contact area between central body and bladder elliptical or oval,

Size: ceniral body about 30 4

tolal length about 70,

total width about 43 L
Eocality: Narwhat 1 (1135-1160 ft; 346-354 m).
Geographic Distribution: United States, Nlinoils — Canada, Nova Scotia.
Stratigraphic Iistribuiion: Pennsylvanian - Westphalian B-C.

Florinites cf. diversiformis Koszanke, 1950
(Plate 1, fig. =29)
Description: Monosaccate Pollenites with a vestigial tetrad mark, an elliptical

oulline including saccus, and a bilateral aspect. Central body more or less visible,

laevigate. Biadder lasvigate, but internally reticulate,
Size: ceniral body about 35

total Jength about 73
total Wwidth about 40 4
Remark: ‘The specimen encountered is smaller than the types figured by
Kasanke, 1050 (PL 12, fig. 53 and LBarss, 1967 (Pl 17, fig. 7).
Yocality: Narwhal 1 {1130-1160 ft; 345354 m).

Geographic Distribution: United States, Hlinois — Canada, Nova Scotia.
Stratigraphic Distribution: Pennsylvanian - Westphalian A,

Florinites sp.
(Piale 1, fig. 30)

Preseription: Monoesaccate Pollenites with a wvestiginl fetrad mark, an ellipti-
cal outling, including saccus, and a bilatera]l aspect. Central hody not clearly
evident, Bladder infravetculate and cleariy bilateral with fold on each side at

the limit of cenlral body bladder
Size: central body about 36

total length about 56
total widih about 40 "

Toecalfty: Narwhal 1 (1130-1160 {t; 345-353 m).
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INTRODUCTION

During a study of Hudson Bay eboard M/V THETA in 1S61

nces Branch, Department of Mines

e
jw}
D
U
02
.
@

undertaken by the Mari
and Technical Survevs, a contrast was noted in the botiom
physiography of varicus parts of the Bay. The purpese of this

report is to present a preliminary interpretation of the bedrock
I & iy e

geology underlying Hudson Bey based on physiographic evidence.

Hudson Bay is bordered on the southﬁest and north by geniiy
dlpp ng Paleovolc sedimentary rocks, and on the easi and northwest
by Precambrian rocks of +he Canadian Shield (Figure 1). Until
recently, little had been known about the geology kenealth the
Bay, and it was generally thought that the Paleozoic rocks
extended under the Bay as a thin blanket overlylng the crystalline
basmmﬂpt reck. Resullts of a sea magnetometer survey in Hudson
Bay du?lng 1981 {Hood, 1964) indicated that this previous
interpretation was eiyronecus. Hood repocrted a basinal feature
in central Hudson Bay ccentaining more than 10,000 fest of sedi-
mentéry rocks, which is a much greater thickness than was fermerly
supposed {(Migure 2). This information was of particular interest
to the petroleum industiy, as the presecnce of a éed imentary bas
under the Bay lucrea d the possiblility of oil accun a?{onsn
Current economic interest in the bedrock geology of Hudson Bay

1s sufficient fto warranl this preliminary situdy.

An obvious correlation exists belween rhysiography and

geology in the regilons bordering Hudson Bay. The Paleowncic area

i

to the southwest of the Bay is called the Hudson Bay Lowlands
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This is a broad plain underlain by almost flat-lying strata and

_pordered ky.a low escarpment that marks he boundary between the

Paleozolec lowlands and the rolling Precambrian terrain to the
south. (Caley and Liberty, 1857). Oa Southampton Island in
norihern Hudscn Bay the contrast in the physiography between the
eastern regioﬁ of Precambrian crystalline rocks and the region
to the west underlain by Paleczolc carbonates is apparent. In'a
detailed study of the geclegy and geomorphology of this island;/
Bird (1953) stated: | |
."Sihce the early part of the nineleenth éentury when Parry
.r~entered Duke of York Bay, explorers have been impressed
with the contrast on Scuthampton Island,betweén the broken,
often highly scenic uplands of the interior and east coast
of Southampton Island, and the flat monotonous lowlands
of which the remainder of the island consists. This
contrast is present not only.:on +he land buf extends out
from the shore onto the adjacent continental éhelf, and
is dué cesentially to the presence of two widely dissimilar
rock Lypes on which gecmorphic processas, acting through
geological time, have produced the different.landscapes

"

we see today."

As it is possible fo delineate on the basis of physiography the

reaions surrounding Hudson Bay that are anderlain by Palecwoic

b

poNy)

rocks, a similar delineation of these rocks in the region

“enecath the Bay is reascnable.

Fathograms representing approximalely 6,500 nautical miles

[T PR,

[EATREY
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taken along the lines shown in Figure 3 were siudied, and changes
in regional topography were plotted. Positions of the cruilse
lines are based on dead reckoning which was controlled by radar
fixes near shore. Information from bolfom grab samples, cores,
and bottonm photographs was considered along with the physiegraphic
data in the interpretation of the bedrock geolegy of Hudscn Baye.
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DISCUSSION

Section A-A’ shown in Figure 4 is a fathogram from Mansel

-4

sland to the Quebec mainland. The island is underlain by
Psleoroic carbenate rocks, and the land rises from the shore in
a-series of brqad terraces. Continuation of the terrace topography
+owards the east beneath the Bay is e71uent in the fathogram, and

{ndicates that this pa*t of the section is underlain by PaIeOZOLC
rocks. The Precambrian granite gneiss of the-adjacent Quepeq
mainland is characterized by a'rolling topography of hills and
velleys. There is a continuation of this topography towards thé
rest nnder the Bay; The arrow on section A-AT points to an abrupt

topegraphic change and indicatos the probable contact between

Paleozoic and Precambrian rocks along the section.

A fathogram across the bank-in central Hudson Bay is shown
iﬁ séction B-Bf of Figure 4. The depth of water over the
shallowest portion of this bank is less than 20 fathoms. &
combarison of this fathogram with the one off IMansel Island
shc. +hat section B-B’ has a bottom profile similar to the
portion of ssction A-A' underlain-by Paleowmoic rocks. Therefore,
the central shoal 1s a broad, east-weslh arch,-underiain by
Paieozpic roclks., The features on the flanks of the arch are
pfobably Late Tertiar& ferraces cut into be wdrock and thus are

similar to those on Southampiton Tsland described by Bird (1953).

There is a marked contrast belween the falthograms of section

' » . ey T :
C-0f between the Belchér Islands end the mainland, and section D-D7
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R across the mouth of James Bay (Figure 4). Section C-C* is ;
bounded by Precambrian rocks, and shows the Iﬁgged profile that é
o .is charactéristic of Precambrian terrain. Section D-D’ 1s from %
Cthe Paleozolc lowlands on the west fowards the Precambrian uplands ?
on the east. The smooth, gently sloping hottom profile indicates é
an exbtensicn of Paleozoic rocks under James Bay. The probable g
- ‘ !
contact between the Palesozolc and Precambrian is shown by the ;
BITCW at the poilnt where the topography becomes irreguiar. It g
is wnlikely that the contact cccurs alt the sharp drop present on é
he eastern portion of the profile, Eecause most of the contacts

on lana show Precambrian rocks higher than recessive Paleoszoic
rocks. _ ' §
1{23" Fathograms from theiregion near the entrance tc Hudson %

Strait were difficult to interpret due to freguent course changes,
greater depths, and the possibility of sediment accumulation.

The basin between Nottingham Island and Cape WOISteﬁholme has a
smooth, flat bottom with steep sides. The slope of the basin
rising towards Mansel Island has a terracedltopography typical

of Paleézoic reglions. The flat bottom of the basin may be the

result of infilling by recent marire sediments, howevexr, the

topographic evidence supports Heedfs (1964) interpretation of I
this region as a graben underlain by up to 2,500 feet of /lr :
’ . -

sedinentary rocks.

A factor to consider in the interpretation of the bathymetlry

of Hudson Pay is The thickness of overburden, and the extent To ‘
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1 % 4+ has masced the bedrock conficuraticn. In section A-A'
o 4 nhnes g =)

Hatdon conficuration dus to a change in bedrock is still evident
ttom samples indicate the region is covered by marine
wed.  Similarly, the lerraces on the flanks of the central shoal,
which ere characteristic of Paleogzoic terrain on land, have not
beon oniiterated by the accumulation of recent marine sedimentsq
e lrregularitles of section C-C7, off the Belcher Isiands, are -

on arises whether

|-

undoubiedly related to bedrock, but the guest
he smoolth profile of section D-D?, across the mouth of James Bay,
1y a reflection of badreck or has resulted from sediment accumula-
tion. However;'it is unlikely thal the sfteep slope near the
eacstern end of the profile would have bheen preserved if sediment
accumulation was excessive., Also, the bottom rises towards the
west in a‘series of subdued ferraces thalt are probably related

to tne underlying bhedrock.

Zvidence from bottom samples, cores, and bottom photographs
was u%ed as'aﬁ aid in physiographic interpretation of the bedrock.
Figure 5 shows the distribution of calcium carbonate 4in the
bettom seﬁiﬂemts.of the bay. -The-high percentages in the
southwest and northern portions of the hay coiﬂcide with reglons
thalt are bordered and probably underlain by Paleézoic carbonate
-rocks, Therefore, the hiéh values over the central shoal provide

!

—— LS it oyl v _ v .. ]
dditional evidence that it is underlain by Paleomoic carbonate

TOCKS,

1 A e P .. . i JE 3 k]
A sediment core faken at Statlon 84 (Figure 5) penetrated
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rebable glacial 111 beneath 1 metre of marine mud (Leslie, 1965).
The coarse fraclhion of this till is composed predeminantly of
carbenate rock particles. As the major constituents of glacial

till are usually of local origin,  the preponderance of carbonate
. r o

fragments in the ti11l indicates that 1t overlies carbonale rocks.

A photograeph taken at Station 138 at a depth of 120 metres
shows the boettom covered with angular cobbles (Figure: 6). These <

.o

irst thought to represent a concentration of ice-

is much more evenly distributed over the bottom than is usual for ; .

lce~rafted sediments. It is more probable that the bottom represents

upper surface of a glacial till which has been only . partially

covered by subsequent marine deposition. Most of the cobbles have

the characleristic tabular shape of carbonate rock fragments, and,
as the major constituents of 11ll reflect The underlying bedrock,

it i1s prchable that the region is underlain by Paleozolc éarbonate

T—
YTOCLE .,

The distribution of Palecmoic rocks beneath Hudson Bay shown
in Figure 7 represents an extension of the land geology based on .

lnterpretation of the submarine physiogravhy as previously

by the dashed line, was difficult to establish because of many

songes in the ship™s course, accumulation of sediment from the

rehlll River, and complicated land geolegy which is refleched

In the abropt change in direclion of the shoreline, Difficuliies ;
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were also encountered in determining the boundary between

Paleozolc and Precambrian rocks in the reglon west of the Ottawa

Islands and south towards +he Belcher Islands. Fathograms in

‘hi

%]

area show many abrupt changes from Flat Paleosoic type
terrzin to ivregular Lopography fypical of the Precambrian,

Hood {in press) tried 4o distinouish the contact west of +he

Belcher Islands from an casft-west sparker vecord of the sub-bottom -

profile, but encountered similar complications which he attributed

to Tthe presence of Paleozoic ocutliers.,

Lt is evident from the present study that the configuration
of Hudson Bay 1s directly related +o the aerial distribution of
Paleozoic rocksu_ Consideration of this relaticnship leads to
interesting specuration concerning other areés” The presence of
Paleozoic rocks on the north and east coasis of Foxe Basin
indicates thaé most of {the hasin is probably underlaln by rocks
of similar age. Ungava Bay is bordered by Precambrian rocks,
but Akpatek Tsland in the west-central part of the bay is underlain
by Paleozolc rocks. Tt appears prokable that the lecation and
general configuratlion of Ungava Bay is dlrectly related to the
aerial.distribution of these younger rocks in a manner similar

to that found for Hudson Bay,




:1 - -
CONCLUSIONS
? 1) Physicgraphic interpretations of the besdrock geology
beneath Hudson Bay indicate that £ the Bay is underlain
. Dencatil nuason v indicate thalt mest o RCR Tyt ncer I
a by Paleozoic rocks.
s 2) . An east-west profile of the bank in central Hudson Bay
5 : .
: reveals that this bank is a hroad arch underlain by Paleorolc xocks.
;' 3) A fethogram record across the nmouth of James Bay indlcates
: that the Paleczoic~Precambrian contact is near the cast coast, and
_ therefore Paleozolc rocks occur keneath most of this bay.
y 4) The locatlon and general configuratlien of Hudson Bay 1s
LA , directly related to the aserial distribultion of Paleozoic rocks.
Eoar
- Tt is proebable That recks of this age also underlie most of Foxe
: Basin and Ungava Bay.
i
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SUBSURFACE AND QU7 i, HHUDSON BAY BASIN

RoNALD D, JOHUNSON' ! SAMUEL J. NELsoNZ

Calgmy, Alberta

L g D e I et ) kit

ABSTEAC

‘The first petroleum stratigraphic test in the Iudson Ray DBasin, Sogepet
Aquitaine Kaskauama Provinee No. 1, was divilled in 19656 and 1967, Locate
in Manitoba en ithe souihwestern coast of tudson Bay, at latitude 57 01° 183
and longitude 20 10 291057, the well roached o, iota) depth of 2941 ft after ¢ i
ing 2813 It of Phanerozoic strata and 28 £t of ervstalline Precambrian, LEesidies
Ordovictan and Silurian racks, Upper? Siluvian and Devenian roeks hitherto een
observed as drift and rubble in the Hudson Bayv Basin, were penefraled. The
most promising reservoir rock is 1he Middle Silurian Attavrapiskat Formatjes
an intenseiy recial and porous unit 236 ft thick.

P

Reconnaiseance survevs were made by Sogepet Limited in 1953 and 18G4 ¢
Southampton, Coats and Alansel islands in northern Hudson Bay. These s;
veys examined the Phancrozoic rocks and resuited in the discovery of oij shak
on Southampton Island.

AT

“

A S e A AT R P R b TG HE RIVEP LIS s e

: The Sogepet-Aquitaine Kaskattama Province No. 1 well is situated a
: _ latitude 57° 04’ 18487~ and longitude 90° 107 29,4087 on the southwi
shore of Hudson Bav in the central Hudson Bay Lowlands about 5 .
north of the mouth of the Kaskattama River (Fig. 1}. Drilled inter.
mittently from September 1956 to July 1967, this well penctraled 21-
! ft of Phanerozoic strata and bottomed at 2941 [t in Precambrian lnu-
' ment. The well is important bolh in showing that a relatively thic
Phanerozoic section ocours on ihe southwest flank of the Hudson B
Basin, and in proving the presence of Devonian strata in this basin, &
; possibility hithertc suggested by 1ubble studies (Nelson and Johnse:
: 1966). It is of economic interest in cstablishing the presence in sub
surface of a reef reservoir and overlying ecap-rock.

Until 1966 when drilling Legan on the Kaskaftama No. 1 well, sub
surface data in the Fudson BBay Basin was available from only tine
rather incomplete wells drilled by mining companies (Nelson and Joho
son, 1966).  After the well wag drilled, the Geological Survey of Canat
undertook a rathier detailed study of the surface seology of the Hudsr
Bay Lowland duving Operation Winisk {(Sunford et al,, 19G8). ’H}:w
further stratigraphic tests have been drilled by oil companies, includuy
the first offshore hole Ly Aquitaine and associated companies,  Inforn.s

ONTA

DR I AR S

: tion from the Iatter is as yvet not available,  Location of the various wes
: is indicated on Figure 1.
Tk MITES
: . 3 v o 1o x
i R. D. Johnson & Associates Lid., Calyary, ) ) ’: = e
: Qur appreciation is extended to the partners of the well: Sugcgn":!) ff” g . I:;‘“’-‘L”ﬁj "
Aquitaine Company of Canada Limited, Eif Ol Fxploration and I'rods. , B b e e e
- Cunada L1, French Ferrolewm Company of Canada’ Lid., Canadian l'!-’fi-‘l“ b e
. Limited, Sun O} Company, Texns Guli Sulphur Comipany, Dralorne Cif an o 4 Tm—— )
s Lid, ‘Teck Corporation Limnited and Western  Decalta Petrojeum I,!d-”__. ! ;—*—J?
particular thanks are expresscd to Segepet Limited for relonse of ouls-” 2 ?i/;- ]
maievial. ? ___f“"v T Location mep of Sege
“The University of Calgary. F; 7 Bay Basin,
S
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372 BONALD D. JOJINSON and SAMUEL J. NELSON
:
i _
I The purpose of the present papet, prepared as part of the Alberta
: Seciety of Petroloum Geologists’ Caigary Cove Conference, 1968, is to Table 1. Tentative cor
ovicw hricfly the stratigraphy of the Sogepet-Aquitaine Kaskattama well to outcrop formations.
No. 1 well, carlier doseribed by Nelson and Johnson (1968) and by John. those discussed by Nefson ¢
con and Melson (1069, More hmportant, this paper deseribes the lithol-
. ogy and straticraphy of the reefal and porous Allawapiskat Formation KASK:
: in the well.  This formation, considered one of the more promising
: rescrveit limestones in FHudson Bay Basin was, for securily reasons, only G4 AMD OrAnOR
pricfly referved te in previous articles by the authors. TR
The Kashattama well was 2/3 cored, including portions of each strati- z
. graphic unit nonetrated. A vepresentative 743 scgiments  from these Z | raur mooe covows
: cores (inciuding 79 from the Atltawapiskat reef) as well as 10 outerop O [ st sorn
' samples of the Stiurian of the Lowlands and of the oi} shale of South- g
ampten Istand (Melson and Johnson, 18966} were displayed at the Core
Conlerence.  The preseniation was intenged to provide a large number
of petrolewn geologists with an opportunity to examine rocks from
this very large but little kmown Canadian sedimentary basin. tE SuunN
- e LIS
L The Rudson Bay Basin (Nelson and Johnson, 1966), in which Sogepet- o Joreson.
P . Aguitaine Kaskattama No. 1 was dritied, underlies much of Hudson Bay. 3 z
: 'The only cuitrops occur in the southwest atong the central and northern i &= v
Hudson Bay Lowlands, and in the northwesl on gouthampton, Coats and g = o
Manse) islands.  Juxposed rocks are Late Ordovicinm and Silurian car- : ” ,
E bonates.  OQuterops of Devonian strata have not heen found although 1 ;
¢ rubble studics (INelson and Johnson, 1066) along the shore arcas from i X
: o near [ort Severn to the Hayes River and drilling at Kaskattama No. 1 ]
esinblish its presence in the hasin. Devonian racks are unlmown on !
Southampton, Coals and Mansel islands in the novth. Grab smnples f
of bottom sediments, however, suggest they may underlie a fair ared i
: of FHudson Bay (Nelson and Johnson, 19586). ;
e Hudson Day Basin is sepa -ated [rom the smalier Mnose River or e ;
James Bay Dasin to the south by the Patricia Arel®  The northern z| Vi
hasin is three Lo four limes as large as the southern basin with a strati- < e !
graphic section ihree to four ilmes as thicle. : ; N
In the Hudson Bay DBasin, formationul terminology has anly been : >
apniicd to the ouleropping rock along the flanle of the busin ang then -
just on the southwestern portion of the Hudsen Bay Lowland. The - -
Ordovician rock units have theiv type sections in the Hudson Bay Basih 3 —
Severa! of the Siluprian mits, however, have their type sections in the ; e v
Moose Ttiver Basin and the notmenclature has been ex{onded northward ‘
into the Hudson Bay Basin. i [
. ALY DI
o Devonian formations have their type section In the Hudson Bay NP
Basin, and their ctratisaphy  and extont is uncertain, Devonian 3
: fairly extensive nnd well known in the Moose Fiver J3asin where [
; N . gections foir rocls nwniis have heen cstablished,  Some of these units h:i\: L LR ORI
been extended by Qanford of al. (19G68) norithward into the Fowhke' g L | s oo
portion of the Hudson Bay Basin.  This has been done on the Lasis ¢ 5 <| o
relatively fow subble ocenrrences so that the extent and stratigrap=?® 4 gr TUSX
succession ol these formations should be regirded as very Lontntlt‘_i:;_ - 3 = E—
e et e - R e L ——— o e e et S F O
Sihe Patricia Arch was Jater conamed as the Cape lenrictla Maria ATeR ¥ f: ” Nugwipiay
Sanlord ot al {10y without Aiscussion.  The eavlier name Pratricia Archy g T
course, hns priorily and he latter term must b disearded. € e
S N
% b | N v s
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Table . Tuntative correlation of strata in the Sogepel-Aquitoine Koskattama Mo, 1
Lo 1o outcrop focmations, Feaunal Assembloges ond Unassigned  Intervals
mose discussed by Nelson and Jclhinson {(1948) and Jchnsen ond Nelson (1969).
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4
: Table 1 illistrates the relatienship of outcrop rock units as rovised The X
: by Baniord el bk (1965%) to e stherofoen as applied in the Kaskattama 4 assembla;
g well by the authors.  Varlations and uneeriaintios between the outerep i colors.
" geelions and the substrface pireclude the application of mast formational evaporiti
divisions to (he subsurface. Thervefore, the threcleld division of the sub- : siltstone
% surface (Johnson and MNelson, 1969) is still adhered o, that is: green, fr
:? Lower Carbonate wait, iiddie Clastic wnit, Upper Carbonate unit. } mglh{f\lé}]:
S The Lower Carbonate unit is applied by Jehnson and Nelson (1969) : of the &
i to the lowest 1837 ft of Phanerozole strafa in the Kaskattama No. 1 { stratioras
3 well. Tt extends from 2813 It at the Precambrian contact to 1076 {t at : as the er
the top of the Altawapiskat Formation. the Moos
i ‘The unit confains Late Qrdovician, Early and Middle Silurfan. The i  into the
5 Ordovician portion is 634 ft thick from 2913 to 2279 ft and contains jout (Jol.
& fossil representatives of the Bad Cache Rapids and the Churchill River ! C}OD{?]Y r
Groups of outerep (Table 1y. The Silurinn portion, 1203 ft thick, ex- off-reel
i tending from 2279 to 1076 ft, contnins fossil representatives of the Early The I
i Silurian Port Nelson and the Middle Silurian Scevern River, Ekwan River Devonian
; and Attawapiskat Formations of outcrop. The Lower Carbonate unit g and Fard
; is predominantly a cyclie sequence of limostone and dolomite with minor H only 84 ¢
anhydrite.  Basal beds are thin sandstone and shale. This cyclic se- cests the
quence appears continuous {rom Crdovician through most of the Eatly a hasal
C‘; and Middle Silurion, @lthough minor shale partings occur near the stone; a
= contact. an upper
Abave 1800 ft in the Middle Silurian, organic limestones become in- Johnso
cressinaly  abundant culminating in the intenscly reefal Attawapiskat unit witlh
Formation cxtending from 1312 ft to 1076 ft.  The Attawapiskat Forma- south. 1
tion in subsurface has not previously been described. : Formatic
AT 43
At the present siage of subsurface knowledge, the Attawapiskat is the : %(}?\]i?q;i\(

only rock unit sufliciently well defined lithologically to warrant apphica-
tion of {he outerop name.  Although the strata below the Attawapishkat
Tormation can be faunally velated to outfcrop, their cyclic simitarity

jected hy
of outert
prove va

prevents lithologic correlation to the outcrop formations.  In the well, I _
the Attawapiskat Formation stands oul hy its lighter coloration and DA
intense organic devclopment. ;l.”'.{," the
wwiitabos

The Aliawapiskat reef is 236 ft thick; 177 {t were cored with 374 {1 N
recovered.  The remaining 50 ft were drilled mainly without recovery inllt?:](z;e’.(‘}’_?:

Hudson ¥
tiie yelatl
ceonoimic

and thercfore the lewer 25 per cent of the formation is poorly known.
Based on the recovered core material, the Attawapiskat at the Kaskat-
tama location can be deseribed as a lHmestone reef with a delomite base
It is i part light grey, in part creun to mifl to brown; eryplocrystalling
to fincly erystalline; in part calearenitic wilh the calearenites exhibiting
tendencics towards onlitic development in interbeds. Fauna in the reef
include  corals,  alpae(?), stromatopovoids,  brachiopods, gastropods,

Jehmson, I

LR £ S TN e o s S IS PR e g e T 2 T

octraceds and erincids,  Some cighty por cent of the cored section €X- Neo 1
hibits puresity. The porosity is mainly of the poor to good pinpoint o oon My
and sinall vogey type with oo siopal large vuggy sections. It averages :\”}!ﬂ:n. S
less than five per cont in some sections, fifteen per cent in others and Canad
oceasionslly exhibits twenty per cenl or hetler. No engineering details ¢ 7T B??}dc
are offvred here, but the excedlent reservolr aspects of the Attawupiskal ngfw‘d i

13-’1,\" L

reef are obwious.
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The Middle Clastic unit (Johnson and Nelson, 1969) is a striking
assombagze of siltstenes and minor eviporites dominaled by vivid maroon
colors.  The unit s 652 ft thicle with a basal licht grey and brown
evaporitic dolomite 140 §0 thick. It iz abrupily overliin by the main
sitstone portion of the unit consisting of striking darl red, occasionally
greon, Dreguently gypsiferous siltstone 513 £t thick.

The unit js devoid of diagnostic organic material, However, Johnson
and Neisan (3860) corielated it with (he Kenogami River Formation
of the Moose River Basin to the south on lithological similarity and
stratigiraphic position.  The baszal delomite hag been tentatively accopted
as the equivalent of the lower dolomite of the Kenogami Formation in
thae Moose River Basin and proiscted northward by Sanford et al. (1968)
into the outcrop section of Hudson Bay Basin,  However, as pointed
ant (Johnson and Nelson, 1969), this dolomite is lithclogically more
ciosely related to the Lower. Carbonate unit and may perhaps be an
off-reel facies of continued Attawapiskat development.

The Upper Carbonzte unit of the Kaskotltama No. 1 well is the first
Devonian rock found in site in the Hudson Bay Basin and represents
and Barly (?) and Aiddle Dovonian seauence. Of the 406 ft penetrated,
only 84 ft were cored with 28 [t recovered. This Hmited material sug-
gests that the Upper Carbonate unit has a threefold litholegic division:
a4 basal 23 ft of cryvptocrystalline, dolomitie, poorly fossilifercus lime-
stone; a middle 264 ft of marly, suciosic, unfossiliforous limestone; and
an upper 131 1t of bioclastic, fossiliferous limestone.

Johnson and MNoelson (1969) ariginally correlated the Upper Carbonate
unit with the Abitibi River Formation of the Moose River Basin 1o the
south.  Recenily, Sanford et al. (1968) scparated the Abitibi River
Formation into the new Stooping River, Kwataboahegan, Murray Island
Formations tozether with {he pre-existing Moose River Formnation., The
lower fwo of these formations on 1l strength of rubble have been pro-
jected by these authors into the Mudson Bay Basin. If the projections
of outerop from the Moose River JRasin into the IMudson Bay Basin
prove valid, the correlation to subsurface would appear to be upper
Kenogami carbonate with the lower limestone of the Upper Carbonate
unit, the Stooping River Formation with the middle limestene and the
Kwataboalicgan with the upper limestone of the Upper Carbonate unit,

Prasentation of the data and material from the Kaskaitama well is
mtended to serve as an introduction to the subsuiface peotogy of the
Hudson Bay Basin,  As furthep cata from drilling becomes availuble,
the relationship between oulerep und subsurface can be formalized and
vtonomic prospects given perspective,
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