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OIL AND GAS POSSIBILITIES OF THE HUDSON BAY 
JUNCTION AREA, SASKATCHEWAN. 

By F.~.:r. 1foLearn and R.T.D. Wickenden 

-_INTRODUCTION 

During the past few years considerable interest 

has been shown in the possible occurrence of oil or gas 

in the vicinity of Hudson Bay Junction and nine wells have 

been drilled in different parts o_f . the a.;rea. . Because of this 

interest an invest.igati.on was undertaken by the Geological 

Survey in the summ er of 1935. 

A field party under the direction of F. E. McLearn 

made a careful study o{ the . exposure-s along Etomami and Red 

D: ,r rivers, south and southeast of Hudson Bay Junction. 

Important horizon markers, that is typical and persistent beds, 

were traced from one exposure to another. The identification 

of these be.ds was checked by their fossil contents. Numerous 

samples were t aken for micro-palaeontological analysis. A 

plane table survey, with stadia alidade, was ma de of parts of 

Etomami and Red Deer rivers, 1n · o~d er 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 and the wells. He has also worked out 

the succession of beds in the wells. These studies by 

Wi ckenden have made possible a comparison of the beds in the 

wel ls with those exposed on the · surfa'ce. 

Acknowledgment is made to the Petroleum Engineering 

Company for permission to publish the results of examination 
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of s a mples obtained from the Trail Blazer well and the weJ.ls · · ... ----

at Kakwa •. 

I ' ..· 
GEOGRAPHY 

'. t . 

H~dson Bay Junction is situated in east-central 
·· · -·· -· ·· . . -.:-:--~. ¥I GC;ilt .. ,.... ~w..;.~ -----:-- ---r: 

S~~~atchewan> on the Prince · Albe.~ta a~d .Swan River branch 

of the Cariadian N~tional railways, and is a junction point for 

· -· The ·pas and other northern sett:l .ements .. The surrounding country 

is .hearly fl~:t or ,gently slo:pi.ng and is :part of a very broad 
.. ' : .. f _., . 

valley that .. li_es: b:etween the Pa.sq_uia arid ' Porcupine hills. The 
... 

~urface of t~ii valley is covered by a mantle of Pleistocene 

( ;01,i)d, er clay., gra.vel, sand ·· arid clay. 

Red Deer river and its . tributaries, including Etomami 
•.• .i.-

riv".3.r., ,dra in this: .old, broad .valley and have excavated steep­

wo. lled: r, ~1rrow, trench-like valleys below .its floor. Most of 

them h 2,ve not yet cut deeply .enough through the drift mantle 

to expose the .. upderly.ing Cret~ceous ·beds. At places, however, 

nlong Etoma mi river between Kakwa and lo~ality 12 Rnd along 

Red Deer river between locality 10 and Erwood (Se~ F~gure · l),_ 

the Cretaceous is uncovered. · 

Thi~ J?Ost-glacial ·:drainage syst~rn · began on the 

surface of the drift mantle arid was dete.rrriined b~~ its slope, 
. . \ . -: . 

irregularities, and other features. · As this y'outhful drainage 

is only now beginning to penetrate through to the Cr;~tac eous, 

the re la ti vely hard and soft layers and the structure of 'tb.e 

Creta.ceoµs have not deterrr.ined . its·. pattern. Obviously, 

therefore, the structure of the Cretaceous cannot .be inferred 

from the courses of the streams. 
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STRATIGRAPHY 

The s~otion in the Hudson Bay Junction area. based on 

a study of surtaoe exposures and .on a study of samples from 

the Trail Blazer and No. 5 Kakwa wells, is as follows: 

Era 
. I 

Period ; Formation Thickness. Lithology 
I · feet . I ' I 

I 
I ... .. r 

Riding Mountain I 400 + Grey shales with clay-
'. I ! ) .. .. ironstone concretions 

. :1; . P.embina .. .. . . 30 t .o . -4.0 Dark carbonaceous 
" . ·-

shales, many bentoni to 
' . ' . ' .. . , beds. . 

Boyne-Mord~n 70 ± Calcar.eous speckled 
0 s:: ., and dark shales 

CD ro 
Ul " CJ :. I 
0 Kel~~A~siniboine 80 to 90 Calcareous speckled N Q 
0 CD shales, silt .... o . zone 
() p · at base [/l 

.. .. •. 

Ashville 200 + Dark carbonaceous 
~ . . : . . . shales 

.. Swan River 335 t . Shales, silts, and · 
. ' . sands . .:, ,• 

' •, I • 
.. 

Pe.lae .. Devon- Not named 300 ± Dolomite, · etc. 
ozoic ian: 

Compared wi.tb. the -Cret.aceous of .. Alberta, a part or all 

of the Ashville,. .the . Keld·-Assiniboine, .,the Morden-Boyne, and 

perhaps a part of . th~ P.emb:i.na · are equivalertt tq the .Alberta shale, 

and a part . or all of - the Pembina and the ·Ridirig Mountain bed·s are 

equivalent .to t _he Lea Park and perhaps later format ions. 

Devonian Beds 

. No strata o-f Palaeozoic age out.crib~: in the ·:are·a. They 

are lmown only from samples obtained fro~ --the- -bot·tom of the' TTail 

Blazer .well, wh·ere the drill penetrated: 

Dolomite 
Sand 
Dolomite and limestone. 
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All except the sand is probably of Devonian age. The sand 

resemble~ that in the overlying Swan River beds and .may be the 

filling of a cavern or hollow in the dolomite. 

There is a considerable break between the dolomite 

and the Swan River beds, representing Carboniferous, Permian, 

Triassic, and, perhaps, Jurassic time. No Jurassic 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 coal, and are 

about 335 fe .et thick. The li tho.logy and thickness probably 

vary f .rom place to place, depending on the relief of the surface 

of the Palaeozoic and the conditions that prevailed during 

deposition. No microfauna was found in the samples from the well. 

Ashville 

The Ashville follows the Swan River formation. Only 
" . 

the upper part of the formation is exposed in this area; the 

beds outcrop from about locality 4 to Erwo od (S ea Figures 1 and 

- · 3), where dark, partly carbona~eous and almost fissile shales 

are present. The fol~owing section of the formation is based 

on studies of samples from the Tr ail Bls izer , and Kakwa ~Jo. 5 wells: 
Feet . 

Dark grey to black shale ,· 100 
-,-

Coarse sand 20 + ·-

Dark .grey to . blaGk shale 80 + -

The total thickness is thus abo.ut . 200 feet • · The bed of coarse 

sand is represented in Swan River area by a bed of .sllt or silty 

shale. 
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The microfauna includes the following foraminiff3ra; . 

Miliammina ~~nitobensis_ Wickenden, Tritaxia man_itobensis · · 

. ' ' . 

Keld-Assiniboine 

-
. ( . 

Overlying the bed·s assigned to the .Ashville in this 

area is a zone of calcareous siltstone, silt, and dark shale, 

terlta tively included in the Keld-.Assin.i.b.oine. It is exposed 

• I at localities 9 and 10 and reached by auger drill ~t localities 

7 and 8 (E_ee Figures 1, 3) on Red Deer river. , .It can also be . 
' . 

recognized in all Kakwa wells. Th.is ~ilt zone ha~ not been 

found anywhere in Manitoba and appears to be p13culiar to 
J \/ • • ' -

Saskatchewan. 

Above the silt zone is one of non-calce.reous dArk ... 

shale with poorly preserved Inocerarnus, a small ammonito, 

and tho fora.minifera Trochummina ~? nnd Gaudryina ~?. 

These d~rk shnles nre expo~ed ~t lo6aliti es 7, 8, and 10 along ·-
E. 0 d Da er river ··ma in all the wells at Kakvia , where TrochamminA. 

~? is also present. The Trochammina occurs in di~mond drill 
. . 

cores from a well it Thunderhill~ M8.nit6ba, in P. ' zon·e between 

typical Ashville and Keld. 
., , . .. . 

Yet higher, on Red D~er river, at lorialities i and 8 

(See Figures 1 and 3}, is a bed of calcareou·s speckled shale 

typical of the Keld-Assiniboine. The exposea section is about 

8 feet, but the total thickness is undoubtea:iy much more. 

Belemni·tes, fragments of Inoceramus, and the foraminifera 

Globigerina cretacea a. 1 Orbigny ·and Guinbelina globuiosaR~uss 

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 is not known wheth.er the Keld-Assiniboine 

merely thins to the northwest in Saska tchowan or whether some 

part of tt is missing there. 

The Keld and .Assiniboine can be recognized· as separ e,te 

units a t many loca lities in Manitoba. TY.le Keld on V-e.rm±-lion·· -

river cons ists mostly of calcareous speckled shale with 

.common Inoceramus labiatus Schlotheim. At the top and separ­

ating it from the Assinib6{ne above i ? a 4 to 8-inch limestone 

band with Prionotro:pis and Ince era mu~ . cf. corpul entus ( Kir~_, _ · 
. . . . . 

1930). The ·Assi:O.iboiile also consi~ts mostly o.f calcareous' 

speckled shale and is surmounted by the 4-foot limestone. The 

Keld-Assiniboine can be correlat.ed with the Lower Alberta 

shale of western Al~erta. 

Morden-Boyne 

In theKakwa wells the calcareous shales of the 

Keld-Assiniboin 'e are followed above by about 3.0 fe,et of _d[l,rk 

grey shales like . those of the Morden in Manitp~a. , Very little . 

if any of t 'hes·e' dark shales are exposed on the . surface. Some 

of the shales at ·locality 12 and neighbouring localit-i..as~ on 

Etomami river may belong to these Morden-like beds, as well 

as dark grey to black, almost fissile shales obtaining in 

excavating for ~he piers of a railway bridge across Red Deer 

river, southwest of Hudson Bay Junction. 

Overlying these dark shales, but without any definite 

boundary, are calcareous speckled shales with interbedded, 

non-calcareous, dark shales~ These beds are like those of the 

Boyne • . They have e. 'thickness of about 40 feet in the Kakwa 

wells, although there is some variation there. On the surface 

they are exposed at . intervals along Etom.ami river between 

loca lities 15 and 24 (Se e Figures 1 and 2). · Inoceramus cf. 

lundbreckensis was found near the top of the speckled shale 



and Scaphites ventricosus and 'varieties, Bucnlites, Inoceramus 

pontoni, and other speci.es at a lower ho-rizon in the speckled 

shales. The presence of S. ventricosus arid I. pontoni ~per.mTts 

a correlation with a part of the upper Alberta shale in western 

.Alberta. The microfn.una includes about ten species of foram­

inif era, among the most easily recognized being Globigerinella 

espera (Ehr~nberg), Planulina cf. leito~~i~a (Ehrenberg), 

N eo l)ul1mina ca,1;18.densis Cushman and : Wick end en, Het crohelix 

americana ( Ehr.enb.ergJ, . Gu'rl'\belina glo bulo sa (Reuss. ), and 

Globige:rin~ . eretacea. d' Orbigny. · 

Pembina 

The Pembina. overlies the Boyne, the contact .in the 

Hudson Bay Junction area being drawn between a calcareous 

speckled shale below and a bed· o·f rion-calcs.reous, dark, 

carbona~:rnous , . E\,lmost fissile · shale above" .. Tt consists of dark, 

carbonac.eous, friable and almost fissile shales ,' · vJit.h ntimerous 

. seams of bent.on.it e, part.icularly n·e·ar the to:p a.nd bottom~··tt· 

is expo.sad at :intervals along Eto'mami river from locality 18 

to locality 25 1 and has ·a t ·endency to slu.mp in t.he r'i ver ban};:s. 

In the Kakwa wells it. is from 30 to · 40 feet thick. No mac-re- · 
I 

fossils -were fo-und in this . are·a. The; foi'a·minif era obtained are 

nearly al.l 1;1.renaceo-us. ·species, which are eas·ily crushed and, 

therefore, indeterminate~ : 

' Riding Mount£iin 

· The· Riding Mountain is the youngest of the Cretaceous 
.. ~ ) ~ 

formations in' the Hudson Bay Junction area where it is ex-

posed at piaces along Etomami river between .. Kakwa and locality 

25 (See Figur~s l and 2). It cons'ist s of grey, ::plastic, 

bent oni tic: ·non.lcalcareous' sb.a:les with numerous concretions of 
i . . . . 

clay-ironsto.n@. · · There is cons'iderable slumping at almost all 
. . 

' I ' • . 

exposures , Only the lower part of this format iort, not more than 
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e.bout 100 feet, is present in the area. In Manitoba it attains 

in places a thickness of from 400 to 900 feet, where the 

topography per~its. 

No -macrofauna was found in this area, but in Manitoba 

a "Pierre" fauna is present. The microfauna includes the 

foraminifera Reophax cf. texana Cushman and Waters, Ammodiscus 

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

hastata Cushman and numerous specimens of a somewhat globular 

radiola rian. 

Structure 

It is difficult to determine the structure in a~ 

area where exposures are so few. However, there are sufficient 

along parts of Etomami and Red Deer rivers to do so. As the 

structure is only known in one plane, however, that is in a 

plane para llel to the course of the river, the closure cannot 

be worked out. 

rt must be remembered, in examining Figures 2 and 3 

that the verticP.l sce le is twenty times the horizontal. The 

structure shown, therefore, is greatly exaggerated. It is 

not a pronounced, but a very gentle, structure and would 

hardly be noticeable were the vertical sca le eq_ual 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 sha.les, 

particularly those of the Riding Mountain and Pembina forma­

tions, have a tendency to slip down on t .he valley sides and 

assume dips that bear no relation to the structure of the 

underly ing strata. 

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

between the Riding Mountain and Pembina formations drops at a 



. , rate of about: 6t teat a mile ln· ·a aouthwest direct ion between 

locality 25 e.nei the Kakwa well No.5. There is an estimated 

drop at the rate of about 45 feet a mile in a southwest 
. : . . . •' 

direction bet·ween looali ties 24 and 25, in less than a mi~ a. 

Of c-ours.e ·it ·has not 'been · :proved that· there is an even slope 

-O·f the str,ata between 24 e.nd 25, as shown· in F'lgure 2. There 
. ' . 

. , . , ... ' ... : 'I .. . . .. 

may be one or more faults present, with' downthrow to the 

southwest. · The contact between the Boyne and Pembina slopes 

at the rate of about 6.5 feet a mile in a northeasterly 

direction between localities :24 and 2o. There is a slight 

rise in the same conte.ct in a northeasterly direction between 

localities 20 and 19, and a drop at the ra.te : of~ ~bout 20 f ·eet 

a mile ·in an easterly direction between 19 and 18. Beyond 

this in a northeasterly direction there is . a rise at the -

estimated rate of about & feet a mil~ , to locality 15. At 

loca.l.ity 15 there is a normal fault with a. drop 9f about· 10 

feet on the north side. From localities 15 to 12 the structure . . . . 

is ·difficult to interpret, but is not likely pronounQ ed. 

Red Deer River {See Figures 1 and . 3). ,In Figure 3 

the lines indicate the top and bottom of the c,retaceoua silt 

beds described above under Keld-Assinibo~ne. Where the line 

is unbroken it indicates where the contact ac:tually is, · as 

determined by observation. Where the line is broken it in­

dicates where the contact probably is, although concealed. by 

the drift mantle, or where th~ contact ~ould prpbably be had 

the silt beds pot been removed by erosion. , . 

From locality 10 to locality ?there is a variable 

slope of the strata in a direcvion a little south of east. 

From 10 to 8 the silt beds drop at a rate of ~bout 70 feet 
' ' 

a mile. It is not known whether this can . be explained by an 

even dip of the beds or by faulting. From 8 to ? the same 



silt ~eds rise a.little and from 7 to 6 these beds are 

est'imated to dro.P . ~ .. little again in the same direction. · There 

is only a small . expQs.w;e of . dark shale with. silt . partings at 

locality 5. The lithology suggest_s n refer enc<;) of : the beds 

to the s_il t zone, but . the .microfau,na is .,more like .that .of the 

sha le beqs a~_oya the si.1.t . zone at ;l._o _oc,l,lty 8. , If the 'evidence 

. -?{ .the. lithol.ogy o~ accepted, _ it , f;0+lows -that the structure 

is :almo,st fJat ;t>(;}tween ;local,i;ti:es 6 and 5 • . If the evidence 

of the microfauna is accepted, and the beds at. local:ity 5· aite 

considered to be above the silt zone, it follows that there 
' ' r . .. ·~ ' ' . ' ' ,. ' . • 'I 

is a slight drop or dip to the north between localities 6 and 

5, ·as· rec'c/raed: in· :F'tgurV 3~ :,i·, · ! . : · • ·· 

f ' • • ; • / -I ' ' ' " - ' ' ' ' • : • ~ ' • :- 1 : ~ I ' ' i :' ;• :, ~} ' ' ; ,: ·,, 

·,:' '.": 'As · th~ ; r1..thbl'6~y ' and micfrofauna: · of · the heds at 

,... •, , ., ' -.,· .. , :- ·• . r ! , 1"' r , • • I' : I , · ; ' . ; ' : \.. . . ' . ' ' ·. ' - '. I 

a.'nd ·be1ow"' t-ll'e silt zone there must be a rise in the . structu.re 

from 5to 4in·' an ; a'pproxini~tely northern dtrec,ti'on, as shown 

in Figure · 3. · •As · a · part of the silt zone can -be recognized in 

. the 'Traii Blazer weil :and at :·a iow'~~ level -than that inferred 
• • - , • , . , : • , : , }· I ' ~ • , • : • ' ' I • ' ,., ' • -. !' ' ' I 

for tfre sil. t · zon·e at :iocali ty 4- there is a drop iii a northerly 

cLi.rection ·rrorh 16ha'.d ty 4 to i.oc~iit; · 3 ~ that i~ ; t~ - ' the ·Trail 

Blai~~ ~~1±~ 1 Th~ b~d~ ex~osed at 16~~lit~ ~ : · ~re oi· i~~~ 
1.. . • ••• , 

Ashviile ~:rtd. · t~ere may ·be a slight rise from 3 to 2 in . ail 

easterly direction. Downstream, east of locaii t 'y · Z, the 

structur;e fs dtfficult to interpret~ but there ~~Y 'be a low 

easterly 6~ northe~sterly dip there. 

: '· Comparison of the elevation of the silt zone in the 

Kakwa ;Vieil No~ · 5' ' ori Etomami river' 'with the elevation of the 

silt :tohe :at ' iooality. 10 a:l.ong .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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,t·: '·.: . ·' -.. .. , ' ·:·: '. . ·, ' 

described above on Etomami and Red Deer rivers. This is an 

irregulir ~ml not a ~br:./ proh~'Unc'ed st~uotU:re. s1'opes of 

6 or 7:-- teet ~ : mile. ~\r ·:i' not i:i:nc~rri1~or1' a.'na: some of the . 
. -· I ~ ' ' , ., ' • -

a.pparerit steep<3r dips may· 'really be bc:ist interpreted by 
I ' , I ' ' j ~ : '. • , ' I : '. • ; : • : ~ _ , : 

faulting. It is not likely an orogenic structure and 

po~sibly is ' not co~tinuous ' to · de.pth. A. :p.robable cause of 

the;· 'minor stru~tures 1is the uneven settling of the Cretaceous 

sedimehts ~n the ~~oded ~u~face · ~i · the ~~laeozoic iimestone 

e.nd dolomite. 
' . . :. 1 . : • . . ~ ~ : ; 

' " ,, 

OIL AN!> GAS POSSIBILI~IES 
~ ' I , • ' • I 

. ' j 

' · .. 
.. - ·.i 

·:- .. 

The Cretaceous formation~ .of . HuP,so;n ~ B1:1.y Jwictio;n 

area ccmt~in oeds·, :tha.t . m~ght : _be ~ource beds. and . others that 

plight well serve .for: th·e st.ora~e of o.il. ~p.d , gas. .No . structure 

. ·'. large , and ,pronom1c i;~d en9ug1). : fo.,:- the a.~9~m~l..ation · of. oil or 

,. gas . in . c~mmer"'ie.l . q_uantit,ies • ; howevQ:r·; . 1:1as. yet · boon found. 

, .A_, moderat .e flow .of · gas has _ b .~cn rcpqrte«!l from some 

:: .of t ,he :K.a...~a: wells• at the . ho.rizons of .·trae silt zone and the 

calcareous : be<_l.s : of the Keld-Assiniboine. Alt,h.oug!l .this may 

· have some _- 1,eeal .use, .. thE;} : qua~1;i~y ap:pa'rently .is not sufficient 

for large c _ommepci~l ~ ~xploita.tion .• .. P.qssibly _ similar small 

flows . may be round·: on min9r struotq~es . in the v~cini ty -of 

Etomami river~ .. . · .• i . ~ . '• . 

. , Some viscous as~halt~~ , mate:rial was found in ~he 

Trail Blazer well. It ts .. in a . ?land .· 'J:?ed that . ip.. t,he f .oregoing 

se.ction on l\iltr~tigra:phy : . i~ :) asm1med t~ .,- be .. the . f -illing of a 

cavern, 1HH1r the top of -ttt.o· :?a1aeozo:f,c -, do,+oi;nit~. No ()ther. 

showings .. of . pet;roliforous m~t -eri~l have been reported. 

. : : .1 ·, .. · . 

LN 
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