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OIL AND GAS POSSIBILITIES OF THE HUDSON BAY
JUNCTION AREA, 4y VAN .

By F.H. McLearn and R.T.D. Wickenden

INTRODUCTION

During the past few years considerable interest
has beén shown in the possible occurrence of oll or gas
in the viciniﬁy of Hudson Bay Junction and nine wells have
been drilled in different parts of the area.: Beoapéé‘of this
interest an-1nveétigatian'was“&ndértakéﬂ.ﬁyhthe Geological
Survey in the summer of '1935.

A field party under the direction of F. E. McLearn
made a careful study of the exposures aloﬁg Whomaml and Red
Dewr rivers, south and southeast of Hudson Bay Junction.
Important horizon markers, that is typical and persistent beds,
were traced from one exposure to énother. The identification
of these beds was checked by their fossil contents. Numerous
samples were taken for micro-palaeontological analysis. A
plane table survey, with stadis alidade, was made of parts of
Etomami and Red Deer rivers, in'ofdef to locate exposures and
determine the rise_and fall of the beds and so determine the
structure.

R.T.D. Wickenden spent two days in the field near
the end of the season. He has examined, in the office, the
foraminifera and other microfossils in the samples obtained
both from the exposures apd the wells. He has also worked out
the succession of beds in the wells. fhese studies by
Wickenden have made possible a comparison of the beds in the
wells with those exposed on the-surfabé.'

Acknowledgment is made to the Petroleum Engineering

Company for permission to publish the results of examination
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of samples obtained from the Trail Blazer well and tES
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Hudson Bay Junction is situated in east- central

Saskatchewan on the Prince Alberoa end Swan River branc
of the Canadlan National railways and is a Junction point for
- The "Pas and other northern settlements.. The surrounding country
*"is nearly flat or gently sloping and is part of a very broad
valley that lles betWeen the Pasquia and’ Porcupine hills. The
" surface of this valley is covered by a mantle of Pleistocene
boulder clay;. gravel, sand and clay. ' N

B Red Deer river and its tributarles, 1nclud1ng Etomami
’river, draln this old broad valley and have exceavated steep-.
walled, nwrrow, trench-llke valleys below .its floor. Most of
them have not yet cut deeply enough through the drift manile
to expose the underlying Cretpceous beds. AL places, however,
2long Etomami rlver between K&kwa and 1ocality 12 and along

"Red Deer.river petween looality lO and Erwood (Sée F;gure~l}g

[

the Cretaceous is uncovered. B G

—-‘-sm- ione &bl
This post-glaeial: drainage system began on the

surface of the drift mentlé and was determined by its slope,w
irregularit;es, and -other features. As this youthful dralnage
is only now beginning to penetrate through to the Cretaceous,
the relatively hard and soft layers and theTStrucfure of.%ne
Cretaceons have not determined its.pattern. Obviously,

therefore, the struoture of the Cretaceous cannot .be inferred

from the courses of the streams.
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STRATIGRAPHY

The s@ction in the Hudson Bay Junction aresa, based on
a study of surface exposures and on a study of samples from
the Trail Blazsr and No. 5 thﬁau;éiis, is as follows:

H

Ere ' | Period | Formation Thickness Lithology
O aeoh oy g “feet . | .
]
En DR - ~
: Riding Mountain | 400 + Grey shales with clay-
[~ SRIEECE FRERIU - {ironstone concretions
i Pembina, . .. .. ..! 30 to 40 |Dark carbonaceous
) shales, many bentonite
T S ALY T «l, ~  =.|beds.i S
o Boyne-Morden 70 ¥ |Calearequs speckled
= H and dark shales
2 el s ' R 2
8 § Keld-Assiniboine| 80 to 90|Caloareous speckled
b - R e R - . |shales, silt zone .
& at base
Ashville | 200 %  |Dark carbonaceous
. L . , - shales
~Swan River . . .| 335 t . Shales, silts, and’
nE . .|sands
Palae Devon-| Not named | 300 ¥ |Dolomite, ete.
ozoic ian

Compared -with the Cretaceous of Alberta, a part or all
.of the Ashville, the Xeld-Assiniboine, -the Morden-Boyne, and
perhaps a part of the Pembina are equivalent .ta the Alberta shale,
and a part.or all of-the Pembina and tﬁe-Riding'Mountain.beas are
equivalent to the Lea Park and perhaps later formations.®

, ..~ . Devonian Béds =
73.1,L.Noméﬁrata_oﬁ.P&Iaébzoic-agenoﬁtéibﬁiin‘theféféa;"They,
are known only from samples obtainedffrbﬁwiheﬂbottom df*thérfrail

Blazer well, where the drill penetrated:

Dolomite
Sand
Dolomite and limestone.
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All except the sand is probably of Devonian age. The sand
resembled that in the overlylng Swan River beds and may-be the
.filling of a cavern or hollow in the dolomite.

There is & considerable break between the dolomite
and the Swan River beds, representing Carbonlierous, Permian,
Triassic, and, perhaps, Jurassic time.. No Jursssic beds have
yet been identified in northern Saskatchewan@

~-Swan River

‘Like the underlying Devonian the Swan River beds in
this area are known only from the Trail Blazer well They -
consist mostly of sand, with a little shale and coa , and are
about 335 feet thick. The lithology and thlckness probably
vary from place to place, dependlng on the relief of the surface
of the Palaeozoic and the conditions that prevailed during

deposition.. No:miorofsuna was found in the samples from the well.

t

Ashville

t The'lshﬁille follows the Swan River formation. Only
the‘epper'part(of'the formation is exposed in this area; the
beds outerop from ebout locality 4 to Erwood (See Figures 1 end
3), where dark, ﬁa:tly carbonaceous and almost fissile shales
are piesent. The following section of.the formation is based

on studies of samples from the Trail Blazer.and Kalwa No.5 wells:

Cee . Feet 4
Dark grey to black shale. .- 100 = -
Coarse sand. PR To Yo
Dark grey to black shale © gt a

The total thickness is thus about 200 feet. "The bed of coarse
sand is represented in Swan River .area: by a bed of. silt or silty

shale,
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The mlcrofauna includes the following foraminifera:.

hiliammina manitobensis Wickenden Tritaxia manitobensis

mickenden Ammobaculites _2? Haplophragmoides sp?, -

5]

Gaudrvina sn” b

Keld-Assiniboine .

Overlying the beds assiéned'to the Ashville in this
_erea'is a zone of calcareous siltstone, silt, and dark shale,
tent&tively included in the Keld-Assiniboine. It 1is exposed

at localities 9 and 10 and reached by auger drill at localities
7 ana 8 (See Flgures l 5) on Red Deer river. . It can also be
recognized in all Kakwa wells. This s1££ zone hag, not. been
found anywhere 1n Manitoba and appears to be peculiar R
Saskatchewan. |

Above the silt zone 1is one of non-calcareous dark. ..

shale with poorly preserved Inoceramus, a small ammonite,

and the foraminifera Trochammina sp? and Gaudryina sp?.

These dark'shales are exposed-at localities 5; 8, and 10 along

Red Deer river snd in all the wells at Kakwa, where Trochammina

sp? is also present. The Trochammina ocours in diamond drill

cores from & well &t Thunderhill, Manitoba, in & ‘zone betweer '
typical Ashville and Keld.

Yet higher, on Red Déer river, at localities 6 and 8
(See Figures 1 and 3), is a bed of ealcereouéAspeckled shale
typloal of the Keld~Assiniboine. The exposdd section is about
8 feet, but the total thickness is undoubtedly much more.

Belemnites, fragments of Inoceramus, and the foréﬁiﬁifera

Globigerina oretacea d'Orbigny and Guibelina globulosaReuss

" o~

are present.
The total thickness of the Keld-Assiniboine in the
Kakwa wells, including the silt zone, is from 80 to 90 feet.

This is much less than the combined thickness on Vermilion
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river in Manitoba. It 1s not known whether the Keld—Assiniboine
" merely thins to the northwest In Saskatchewan or whether some
part of it is missing there.

‘Phe Keld and Assiniboine can be recognized as 5epa wrate
units at many localitles in Manitobs. The Keld on Vermtlion— -
river consists mostly of calcareous speckled shale with

common Inoceramus labiatus Schlotheim. At the top and separ-

ating it from the Assiniboine above iu a 4 to 8 inoh limestone

band with Prionotropis and Inooeramus cf. corpulentus (Kirk

1930). The A531niboine also oonsists mostly of calcareous
speckled shale and is surmounted by the 4- foot limestone. The
Keld-Assiniboine can be correlated with the Lower Alberts

shale of western‘nlberta. V

~"'Morden;Boyne
- In the’ Kakwa wells the caloaroous shales of the

Keld-Assiniboine are followed above by about a0 feet of Gark
grey shales 11ke those of the Morden in Manitoba. < Very little.
if any of these” dark shales are exposed on the surface. - Some
of the shales at locality 12 and neighbouring.iocalitiss,on
Etomemi river nay belong to these Morden-like beds, as well
as dark grey to:blaok~ almosb fissile shales obtaining in
excavating for the piers of a railway bridge across Red Deer
river, southwest of Hud son Bay Junotion. \ o

Overlying these dark shales, but without any definite
boundary, are calcarsous speokled shales with interbedded
non-calcareous, dark shales, These beds are like those of the
Boyne. . They have a thickness of about.40 feet in the Kakwa
wells, although there is some variation there. On the surface
they are exposed at intervals along Etomami river between  m'

locelities 15 and 24 (See Figures 1 and 2) Inoceramus of..

lundbreckensis wus found near the’ top of the speckled shale
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and Scaphites ventricosus and varieties, Buculites, Tnoceramus

pontoni, and other species at a lower horizon in the speckled

shales. The presence of S. ventricosus and I. pontoni pPBFMits

a correlation with a part of the upper Alberta shale in western
Alberta. . The microfauna includes about ten species of foram-

inifera, among the most easily recognized being Globigerinella

aspera (Ehrenberg), Planulina cf. leptospira (Ehrenberg),

Neobulimina canadensis Cushman and’ Wickenden, Heterohelix

americana (Ehrenberg), Gumbelina globulosa (Reuss. ), and-

Globigerina cretaces a'0rbigny.:

. ' T
s 10 PN -,

Pembina

N . st -

. The Pembina overlies the Boyne, the contaot in the
Hudson Bay Junction area being drawn between a calcareous
speckled shale below and a bed’ of non-calcareous, dark,
carbonageous,, glmost fissile shale above.” It econsists of dark{
carbonacsous, friable and almost fissile shales;*witﬁ'numerous
.seams of bentonite, particularly'néaf the top and bottomr=Ft
is exposed at intervals along Etomami river from locality 18
to locality 25,and has -a tendency tb‘slyhp in the river banks.
In the Kakwa wells it. is from .30 t0:40 feet thick. ' No macro-’
fossils were found in this’ area., The: foraminifers obtained are
nearly all arenaceous specles, which are easily crushed and,
therefore, indeterminate.' - - .~ - . ir o oot A

Riding Mountain

(VPR A

"The Riding Mountain is the voungest of the Cretaceous
formations in’ the Hudson Bay Junction area where it ié ex:_
posed at places along ‘Etomami river between Kakwa and locality
25 (See Flgurds 1 and 2). It consists of grey, plastic, h
ventonitic, notiicaléareous shales With numerous concreti&ns of

clay4ironStone.'“There is considerable slumping at almost all

exposures. Only thé lower part of this~qumatibn}'n6ﬁ"mofe than
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about 100 fest, . s pressat 1n the area. In Manitoba 1t attains
in places a thickness of from 400 to 900 feet, whgre the
topography permits. |

No -macrofauna was found in this area, but in Manltobs
a "Pierre" fauns 1s:present. The microfauna includes the

foraminifera Reophax cf. texana Cushman snd Waters, Ammodiscus

cretacea (Reuss.), Haplophragmoides sp.?, and Bigenerine

hestata Cushman and numerous sPecimens of & somewhat globular

radiolarian.

Structure
It is difficult to determiné the structure in an
area where exposures are so few. However, there are éufficieﬁt
along parts of Etomami and Red Deer rivers to do so. As the
structure is only known in one plane, however, that is in é
plane para;lel to the course of the river, the closurg cannot
be worked out. ) con

° Tt must be remembered, in exsmining Pigures 2 and 3
that the vértical geele is twenty times the horizontal. The
" structure shown, therefore, is greatly exaggerated. It is
- not a pronounced, but a very gentlg, structure and would
hardly be noticesble were the vertical scale equal to that
of the horizontal. _

‘Care must be taken in the study of the river banks
not to confuse slumping with true structure. The soft shales,
particularly those of the Riding Mountain and Pembina forma-
tions, have a tendency to slip down on the valley sides and
assume dips that bear no relation to the structure of the
und erlying strata.

Etomami River (See Figures 1 and 2). The contact

between the Riding Mountain and Pembina formations drops at a
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- rate of.aboﬁtz6§ feet a mile in'a eodth;est.direotion between
locality 25 and the Kakwa well No.5. There is an estimated
drop at the rate of about 45 feet a mile in a southwest
.-direction between localities 24 and 25 in less than a miJe.

R
0f course ‘it hes not been proved ‘that there is an even lepe

of the strata between 24 and 25, as ehown in Figure 2. There
mgy be one or more faults present with downthrow to the -
gouthwest. ‘The contact’ between the Boyne and Pembina slopes

at the rate of sbout 6.5 feet a mile in a northeesterly
direction between localities 24 and 20. There is a slight

rise in the same conteot in a northeasterly direction between
locallties 20 and 19, and a drop at the rate of about 20 feet
a mile 'in an easterly direotion between 19 and 18. Beyond -

this in a northeasterly direction there is.a rise at the .
estimated rate of about 6 feet a mile to locality 15. At
locality 15 there 18 & normal fault with a drop of about 10
feet on the north side.. From localitiee 15 to 12 the structure
is difficult to interpret but 13 not likely pronounced. :

Red Deer River (See Figures 1l and . 3). In Figure 3

the 1ines indioate the top and bottom of the Cretaceous silt
beds deeeribed above under Keld-Assiniboine. Where the line
is unbroken it 1ndieates where the contact actually is, as
determined by observatiop. Wherelthe_line is broken it 1n~
dicates Where the oontact protebly 18, although eoncealed by
the drift mantle, or where the contact would probably be had
the silt beds not been removed by erosion.w,. ‘

From looality 10 to locality 7 there 1is a-varieble-
slope of the stratavin a direotion a little south of east.
From 10 to 8 the silt beds drop at a rate of about. 70 feet
a mile; "It is not known whetﬁer this:oan,te explained by an

even dip of the beds or by faulting. From 8 to 7 the same
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silt beds rise a.little and from -7 to 6 these beds are

estimated to drop & little egain in the same direction. There
1s only a small exposure of dark shale with silt partings at
locality 5, $he;lithology suggests & reference of:the:beds

to the silt zone, but the microfauna is.more like .that .of the
shale peds above the silt zone at loeglity 8.. If the ‘evidence

,.of the lithology be accepted, it follows that the structure
1s 2lmost flat between locelities 6 and 5.. If the evidence

of the microfauna is accepted, and the beds at locality b5 are
considered to be above the silt zone, it follows that there

is & slight drop or dip to the north between 1ocalities 6 and

B .
RS \'ﬂ./¥

.....

5, ‘a§ vecorded in Figurs 3.

PR IS 5
s
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i ké’thé’lithology'and microfauna of the beds at

1196411ty 4 1ndicaté thit they are of the Ashville formation

and below’ the silt ‘Zone there must be a rise in the structure
from 5 to 4 in‘an’ approximately northern directlon as shown

in Figure 3. 'As a part of the 's11%t zone can be recognized in

“the 'Trail’ Blazer Well ‘and at a lower level than that inferred

for the' 811t zone at 1ooa11ty 4 there is a drop in a northerly
direction from looality 4 to 1ooality 3 that is to the Trail
Blazer weil. ' ‘The beds exposed at locality 2 are of the o
Ashviile ahd- there may be a slight rise from 3 to 2 in an
casterly direction. Downstream, east of 1ocality 2 the N
structure is difficult to interpret but there may be a low
easterly or northeasterly dip there. '

o ddmpérison'of the elevation of the silf zoﬁé.iﬂvohe.
Kakwa well No.' 5, on Etomami river, with the elevation of the
511t zdne ot looslity 10 along Red Deer river indicates an
average regional slope to the southwest of.about 3 feet a mile.

On this regional slope is ‘superimposed the minor structures
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described'ébbve on mfomAﬁi éﬁé'ﬁé&”ne@f;éivéfé.' This is an
':irregni er and not a very pronounced straoture. | Slopes of
"6 or 7 Feet a mile hr~ not ancommon, and\some of the
apparent steepﬂr aigs may really be b@s+ interpruted by |
f&ulting. It 1s ot likely an orogenic structure and
“'possibly 18" not continuous to depth. A probable cause of
the minor étructures is the nnbven seftling‘of thn-Crétncebus

sediments on tne eroded surface of the Palaeozoic 1imestone
B k1 L Wi AN W Zaenn TEOSN Elasti St e 24

end dolomite.
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OIL AND GAS POSSIBILITIES

L A SO LA C. P B PO BRI I G L
The Cretaceous formations of Hudson:Bay Junction ,
area contain beds: that might: be gource beds and others that
might well serve for the storage of oil and gas. .No. structure
-ﬁlargeaand_pronnnnc@d\enéughgior‘the accumalation of oil or
;.&as . in. commereisl: quantities, howsver, has yet becen found.

. A moderate flow of gas has been reported from some

..0f - the Kakwa wells, a2t the horizons of the silt zone and the

-ucalcareoug;begsnof the Keld-Assiniboine. Although this may

. ‘have.some:local use, the: quaniity apparently is not sufficient
for large commercial:sexploitation..- Possibly similar small
flows may be foupd.on minor struotures .in the vicinity:of

Etomami river, .. - - .. . T A PENEL PP

' AR A

v, . Some viscous asphaltic material was found in the
Trail Blazer well. It is. in a.sand: bed that in the foregoing
, cavern-near the~top;of7tp@.Palaegzoic;dp;omite., No other -

showings. . of petreliferous materisl have been reported.

LN
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