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BATTLEVIEW ANTICLINE, WAINWRIGHT AREA, ALBERTA

By G.S. Hume

INTRODUCTION

During the summer of 1935 the Geological Survey
investigated the'oilvand £as prOSpeots of a large‘area in
the central part of eastern Alberta and'weetern Seskatchewan.
The work comprised: (1) a study of the stratigraphy of the
variousAformetjone,‘ﬁsing this as a basis for the determin-
ation of the structure with which oil and gas fields-ewe
.relafed; (2) the collection of data on water wells,
especially those that penetrate and receive their water -
from‘horizons within the different formations, in an
~attempt to trace the various horizone and thus obtain
supporting evidence for the struotural interpetations.

‘The field work was carried out under the supervision of

! G S Hume and the sub-party working in the Wainwright area.

was under the direction of P.S. Warren of the Department

of Geology, University of Alberta, assisted by L.H. Bergman,

A.G.A..Piercey, J.S. Michener, J.B. Miller, and for a

shorter period by L.A. Park.. | . ;: *%
. A certain amount of geologieal ‘work in the ‘

.?”ﬁe{nWright ares wae done by the writer in 1924, and at

1

'£h4§wpime evidence was found® for a broad warp on Battle

" 1. Hume, G.‘S.‘: Geol. Surv., Canada, Sum. Rept., 1924,
' . . pt. B P. 10.

river between Buffalo and Grizzly Bear coulées. The

present report is based on a more detailed study of this
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fold whick is now thought to be of much larger prdportions

and mere impertant from the standpoint of oil and gas

prospects than formerly was believed.

STRATIGRAPHY

The sequence of strata in this area is shown in

fﬁéwfollowiﬁé table:
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Interbedded sandstones
and shales of various
tints of green,. brown,
and yellow. ©Not as

“k:mueh bentonitic sand as

in Pales beds, dbut
similar in character.
Coal seams. DPlant
remains prc¢hably
indicating freshwater
deposition.

-Upper and lower part of
.massive,

3 crossbedded
sand with rodules and
sandstone beds. Central
part mostly alternating
shale with thin, sandy
shales. A discontinuous

-oyster hed in some places
2 feet, thick at or near

the base. Marine fossils
in lower part in some
localities, but upper
part probably non-marine.
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Formation Thickness ‘Description
in Feet
Grizzly Bear | 40 to 100 Dark grey sha;es in part
| sandy, ‘contairing iron-
|stone and sanéstone nodules.
‘ Marine.
Ribstone 210 to 240 %Greenish yellow to light
s Creck ~ - " tgrey sand and sandstone,
gl 5 i especially in the upper and
W jlower part. Elocky grey -
e i shale in the central part.
sl 819 ;Thin coal sesms in the upper
Bl 2| ° i part. Non-marine in the
&1 8 ~§Wainwright area.
Eﬁ = . ‘L
o D
™ . Lea Park 980 to 1 OZO Grey shales and sandy shales
A - R : fwith ironstone nodules.
5 !Marlne= ’
. Alberta 525 Dark shales and sandy shales
o shale (Not- . 'Wlth ironstone nodules and
Lo ]
- ~exposed in bands. Marine.
S o -the Wain- :
- wright area)
Lower Cretaceous 250 to 300 Light grey sand alternating
formations . with dark shales. Coal
(Not exposed in seams. May be some marine
the Wainwright beds alternating with non-
area) ‘ marine beds. .
MISSISSIPPIAN AND Mostly grey limestones with
‘TEVONIAN- ., some greenish and purplish
(Not exposed in | shale near the top.  larine.
the Wainwright
area.) :
i
Palaeozoic

several hundred miles distant from the Wainwright

The nearest outecrops of Palaeozocic strata are

area.

However, a few wells in the Vikinga, Fabyaﬁ, Wainwright,

1.

See Hume,

3.5.:

Ec. Geol. Ser., No.

5 (1933).
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and Ribsdone areas have penetrated the upper part of the
Palaeozoic and shown it to be mostly composed of white to
grey dolomite and limestone with some caleareous shale in
the upper part. In Admiral No. 1, one of the few wells
driiled into the Palaeozoic limestone af Wainwfight, the

- "upper 30 feet of Palaeozoic strata consist of light buff

dolomite with green and red calcareous shale. At Fabyan,

8 miles northwest of Wainwright, Imperial Fabyan No. 1

well penetrate& only about 10 feet of greenish sha;e at

the top of the Palaeozoic and this was followed by about
600 feet of grey, bluish, or brownish limestone which was
arenaceous in the lower part. In Ribstone 0Oils No. 2

well, north of Battle river near the Alberta-Saskatchewan
boundary and 35 miles east of Wainwright, the Palaeozoic was
" penetrated for nearly 1,000 feet, mostiy iﬁ;light buff
lizméstone. | .'_.'

There is a slight amount of evidence to support
the belief that the upper part of the Palaeozoic may be
Mississippian in age. In southern Alberta therehis a 20-
foot band of oil-shale at the top of the Devonian separat-
ing it from the Mississippian. This baﬁd of oil-shale is
not known to’be present in the area from Viking east fd
the Alberta boundary, but a zone of several bands of oil-
shale occurs in the Duvernay wel} drilled close to North
Saskatchewan river 75 miles northwest of Wainwrighx. The
éssuméd presence of'ﬂissiésippian strata in the Duvernay
well, therefore, leads to the belief that beds of similar
age are probably present at Wainwright, even though they

are not readily divisible from the underlying Devonian.
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Lower Cretaceous

Lower Cretaceous sands and shales rest on the
ercded girface of the Palaeqzoic. As would be expected,
therefore, the thickness varies in different 1ocalities,:
the difference, in pert, being marked by the amount of
sand present, particularly in the lowef part. In Hudson's
Bay Marland No. 1 well at Viking the thickmess of the sand
is 280 feet; in Imperial Fabyan No. 1 well at Fabyan it is
250 feet; in Admiral No. 1 well at‘Wainwright it is '
slightly more than 300 fget; whereas in Ribstone 0ils No. 2
well near the AlbertafSaskatchewan boundary it is 538 feet.
In the Viking and Fabyan wells there is a very consider-
able amcunt of shale and carbonaceous shale in the lower
100 feet of beds and to a less extent in the Admiral well
at Wainwright, whereas in Ribstone Oils No. 2 well the
lower 15Q feet consists almost entirely of sand with é
small amcunt of sandstone. Thus the varistions in thick-
ness in the Viking, Fabyan, and Waiﬂwright areas are
relatively -small in comparison with the thickness in fhe
Ribstone area. It 1s well known that in the Athadbaska
~area, 270 miles north of Wainwright, theréfis an alterna-
tion of marine and non-marine strata iﬁ the Lower
Cretaceous. The_séas in which the marine sediments were
deposited evidently advanced and receded in Lower |
Cretacecus time over the northeast part of Alberta, with

~the shorelines to the south and west.X This gave &

1 g - e L
'~ McLearn,F.H.: Trans. Roy. Soc, Canada, vol. XXVI,
' sec. IV, p. 173 (1932). -

p—— e

Acposition of alternating marine and non-marine beds in

the Wainwright-Ribstone area, a condition that, together



with the irregularity of the Palaeozoic floor, probably
accounts for the variation in thickness in different

localities.

Alberta Shale and “es Park

Ths Lower Cretaceous is overlain by marine shales
of Upper Cretaceous age. The Alberta shale 1s nowhere
' eiposed in the Wainwright area and hence is known only.from‘
deep wells. The Lea Park outerops on Battle river in the
vieinity of the Alberta-Saskatchewan boundary and on North
Saskatchewan river, partieularly at Lea Park, 60 miles
north and slightiy east of Wainwright. In the wells the
division between the Alberta shals and Lower Cretaceous
strata is made at a pebble horizon at the base of the shales
and in many cases this occurs with a sand or sandstong bed.
The pebbles are usually black chert with smooth, shiny
surfaces. Mostly they are very small, up to the size of
peas, and ellipsdidal in shape. This chert pebble horizon
makes a very satisfactory horizon marker where présent.
Its exact age, howsver, may be guestioned as in the Athabaska
area conglomerate occurs near the top of the Pelican sand-
stone, a formation of Upper Cretaceous age.' If the pebble
bed in the Wainwright wel}s correspbnds in age'to the
conglomerate of the Pelican formation, some Upper Cretaceous
strata may lie below the pebble zone, although the lithology
as far as can be deduced from well samples is very like that
of Lower Cretaceous strata. These pebbles have been noted
in wells from Viking, Wainwright, Ribstone, Lloydminster,

and other places.
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In the Viking area the Viking gaé_sand 20 to 25
feet thick ocours 140 to 150.féet above the pebble hérizon.
This sand épparentiy thins and disébpéérs eastwafd;-és no
wells drilled in the Wainwright areea obtained ooimerciéi
supplies of gas at this horizon. Near the top of thé .
Alberta shales in the Ribstone area;and"to a less extent
in the Wainwright area are highlj bffuminous dﬁrk'shgles
which when hegﬁed.yield a copious éﬁpjl&‘of naﬁural gas.
Unfortunately there is no pordus res;}voir sand 1n‘glqsa
contact with this shale zone, but;in‘ﬁe}ls.in the Ribstone
area the shales themselves havé &iéiqed gas flows of as
much as 500,000 cubic feet a day. A§ the top of the
Alberta shale is a zone containing s@all bértioles of
white calcium carbonate and the uppeﬁ limit of this zone
is considered to be the contact betwéﬁn the'Alberta shale
and Lea Park. | '

The Lea Park is composed of dark.shales and
sandy shales not unlike the Alberts shales. Ironstone
bands and nodules are present. From a study of well logs
from west to east it is believed the Lea Park thickens
eastward in Alberta and near the Saskatchéwén‘boundary
there is a 60- to 70-foot sand about 110 feet below the
top of the formation. This sand, howéver,'gs far as Kxnown
is of loeal occurrence. It is found in iﬁé 62&1}19 well
in township 46, raﬁge 2, but its Westernilimit hag not
been determined; It is not recognizable in the Wainwright

wells in range 6.

Ribstone Creek

Ribstone Creek sands with sandstone beds and °
nodular bands, in all about 25 feet thick, rest on Lea

Park shales. The central part of the formation is very
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poorly exposed and is believed to be composed of grey,
blocky shale alternating with sandy shales and sand beds.
On the east side of Battle river, in sec. 13, tp. 46,
range 7, close to the top of the formation, coal has been
mined from a poor seam. The mine is now abandoned and
caved so that the seam is not exposed. The coal dump
indicates, however, that the coal occurs in dark, carbon-
aceous shales. - In many localities wells indicate that the
upper part of the Rivbstone Creek formation is composed of
sand at least 20 feet thieck. In this are some hard
sandstone layers and below it sandy shales alternating

with thin sand beds.

Grizzly Bear

The Grizzly Bear formation is composed of dark
grey shales with some sandy shales and send resting on
the sands of the Ribstone Creek formation. Within the
shale beds and apparently quite diagnostic of this form-
ation are sandstonse nodules 6 inches or less in diameter.
These nodules, however, are not abundant. They may or mey
not contain fossils, although the formation is marine.
In the Wainwright area the formation is thought to be
about 100 feet thick.

Birch Lake

The Birch Lake formation rests on the Grizzly
Bear shales. At or near the base of the formation is an
oyster horizon composed wholly of oyster shells mixed
with a small amount of sand. 1In a few localities this
oyster zone is several feét thick. This zone makes a good
horizon wmarker, but oyster beds are found in some of the

other formations as well although thelr stratigraphic
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_position is not as definitely known. A section of the
.Birch Take formation exposed on Buffalo coulée in sec. 3,

tp. 47. range 7, is as follows:

Thickness
Description In Feet

Yellow weathering sand and nodular sendstone 15

Thinly bedded shale and sandy shale «ceeesss 26

Unexposed interval, probably sShale c.ceseecece 14

Grey, fine sand ..c.cevveeieneecrccccesscnnses 10
Yellow weathering send with oyster bed at

base e 5 & 0 5 8 0 52 OS2 G E S L OO OSSNSO I Lo e RPN 8

" Total... 73

From other sections 1t is believed the upper
sand 1is a? least 28 feet thicker than -in the Buffalo
~ coulée section, making the total thickness about 100
feetlfor this area. '

. Variegated Beds

Resting on Birch Lake sand are shales and sands
with thin coal seams. There is little doudt but that the
Variegated and the overlying Pale be@s‘form A continuous
series of deposition, but there is a darker colour to fhe
Variégéted than the Pale bads due to the greater.abqndance
of bentonic materials in the latter. The Variegated beds
coﬁtain considerably more shales than sandé'which are

- mostly light grey or greenish in colour. The éhales are
| various shades of colcur, ﬁs for example greeni#h yéllow,
gréy, purple, and brown. The brown colour is associated

with abundant carbonaceous material and thin coal seams.
Pale Beds

The Pale beds are so ramed from their chéracter-
istic, pale appearance due to their content of bentonite.
The bentonite is easily washed by rain over the surface

of the outcrop and in it small fragments of ironstone
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become embedded. In some sections sands and shales are

present in about equal amecunts, whereas in others the shales
predominate. It is thought that only Variegated beds occur
in the Wainwright area with Pale beds to the west of it.

STRUCTURE

1h ggneral there is a regional southwest dip from
the Alberta-Saskatchewan boundary through the Wainwright
ares. ?he.regional dip, howgvér}'islbrpken‘by small folds.
The relationships of such folds as Hawkins, Fabyan; Battle
River-Wainwright, and Ribstone have. already been d1scussed.>

2
It has been pointed out—, also, that a fold was known to

1. Hume, G.S.: Geol. Surv., Canada, Ec. Geol. Ser., No. 5,
1933, pp. 199-215. o

2. Hume, G.S.: Geol. Surv., Canada, Sum. Rept. 1924, pt.B,
p. 10.

occur on Baﬁt}e river bepween Bﬁffalo,ahd Grizzly Bear
coulées. The importance of this fold, however, was not
fully realized until work was done in 1935 and for
"convenience it is proposed to call it the Battleviéw
anticline.

The main basis for the structural'interpretation
of' the Battleview fold is shown by the geological map,
' Figure 1, and the cross-ssctions, Figures 2 and 3. On the
north side of Battle river just above the water—leﬁel on
the west side of the Wainwright-Vermilion road close to
the centre of sec. 33, tp. 46, range 6, Ribstone Creek
sandstone beds have an elévaticn of 1,905 feet, and near
the crest of the hill on the edge of a narrow terrace
Birch Lake sand and’sandstdne_beds occur at an elevafion
of 2,117 feet. The Ribstone Creek outcrop is close to

the top of the formation and the Birch Lake outcrop
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belqﬁgs té the,uéper sand'horizon of that formation. For
the most éart the intervening strata are concealed, but.
it is,inrérred that the lower part is occupied by Grizzly
Bear shales. About 3% miles in a.nort'heasi_; direction in -
SW.3 sec. 13, tp. 47, range 6, presumably the top of the:
Ribstone Creek formation occurs at an elevation of 2,086
feet, with the base of the exposure at an elevation of
2,070 feet. Dbelow this sandstone outcrbp'and coming from
the Ribstone Creek sand are strong springs that form a
small pond of,wgter. As shown on Figure 3 a well 202 feet
deép, Qn”SW. 3 sec., 14, tp. 47, range 6, reaches this same
water horizon. _A number of other outerops of Birch Lake
sandstone exposed along the north bank of Battle river
also suppgrt fhe evidence of this weét dip whiech in 3%
miles amounts to';SQ feet or about 50 feet to the mile.
About one mile east of the outerop on section 13 there is .
another exposure of Ribstone Creek.sandétone on NW. %

sec. 18, tp. 47, range 5, at an elevation of 2,081 feet.
It is not by any means certain that this meéns a 8light
east dip betwegn sec. 13, range &, and sec. 18; range 5,
of township 47, because it is not known which part‘of

the upper séndstonemof.the Ribstone QGrsek forpation is
representéd_py the outerop on section 18. It ssems safe
to' infer, however,. that the crest of the Batileview
anticline is éither‘cn'section 13 or section- 18, because
east of section 18 the strata apparently dip eastward, ag
neAr the mouth of Grizzly Bear coulée in sec. 26, tp. 47,
raﬁge 5, th9 upper sandstone of the Ribstone Creek form--
atiqn has an elevation of 1,887 feet. This represents

an e%st dip of almost 40 feet to the mile from sec. 18

to séc. 26, tp. 47, range 5. Apparently the strata

¢

J
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continue to dip eastward from the mouth of Grizzly Bear
coulée, but information in this regard is not very .
definite due to lack of outcrops. It is known, however,
.that tﬁe centre'ofla syncline occurs on Battle river in
sec. 7, tp. 46, range 3, east of which the strata again
rise into'the Ribstone-Blackfoot fold.

Furthér evidence o the magnitude of the
Battleview antiéline~was foundAin outerops exposed. by
road construction on thé north bouﬁdary of township 47.
On the road oﬁlfhe north side of Seéﬁion'ZI, township 47,
on the line betﬁeén.ranges 5 and 6: Birch Lake sandstone
ouiérops at an éikvatién'of 2,263 feet. East of this,
other outcrops oceur at lower elevations until 3%+ miles
east an outcrop 1mmediately west of Grizzly Bear coulée
on the north side of section 34 has an elevation of
'2,152 feet. This is an east dip of Just slightly more
than 40 feéﬁ to the mile, confirming the evidence of dip
found along Qattié river east from sed. ‘1§, tp. 47,
range 5, to the mouth of Grizzly Bear coulée. Three
miles west.of the Birch Lake outerop on the line‘between
ranges 5 agd é'on the north side of téWnship'47 there are
outcrob;.of-ﬁi;ch'Lake formation showing on the surface
of the ground as flat slabs of sandstone up to an
elevatlon of 24 175 feet Tt is presumed that these sand-
stones are somewhat higher than the‘ohtdrop'on"the'line
between ranges 5 and 6, so that in the 3 miies between
the two p01nts therec is a drop in elevation of the same
horizon of more than 88 fee?.' Thls probably does not
reéresent the total amount of west dip, because it is
inferred from regional evidence that the crest of the

Battleview fold should lie within range 6. The crest



13-

must represent a higher elevation ori the same horizon than
does the Birch Lake outerop on the‘line between ranges 5
and 6 and in addition is less than 3 miles from the outerop
to the west. These deductions are iliustreted on figure: 2
and the wesp:dip on the base of:the Birch Lake is shown as
prebably greeter than 40 feet to the mile. Beyond the
north boundary of township 47 no informetion is available
~on the Battleview anticline as no‘outcrope were found in
township 48 on its possible. extension. ~Similarly no
eyidence,heeﬁpeen obtained south of Battle river in regard
to the south or southeastward extension and it is believed
thap:etructural test drilling or some method of geophysical
inveetigation.will'haye to be used to find the limits of
this fold outside of township 47. ‘ A |

“QIL AND GAS PROSPECTS

fE: e - . . e ISR )

In the amount of known clesure,.that is the
difference in elevation between the craest of the anticline
and the trough of the syncline, the Battleview anticline
exceeds each of the Hawkins, Fabyan, and Weinwright-Battle
River foids}-“ﬁp the yest:of it and is apparently sharper

1. See Hume, G.S.: Geol. Surv., Canada Ec. Geol. Ser.,
~No. (1955) o ‘

~than the Ribstone-Blackfoot antiellne to the east of 1it.
nAs the Battleview fold is intermediate in position between
the Wainwright-Battle River fold on the west and the ‘
Rlbstone-Blackfoot fold on the east the same productive
.horizons for oil and gas should occur in it as are. present
in both the others. Some of the wells in the area 4 miles
north of Wainwright have been productive for about 10
years although the. daily yield of oil in any one well was
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never large. The productive horizon in these wells, as'
also at Ribstone, is in Lower Cretaceous strata in a sand
abotit 20 feet below a coal Seam and about 140 feet below
the chert pebblé zone that supposedly represents the
division between the Upper and Lower Cretaceous strata.
Also, at Wainwright, British Petroleums' Nos. 2 and 4 wells
found oil at the'contact'between the:prer and tower'
Cretaceous beds. As far as known to the writer neither of
these wells produced for any gréat length of time from
this horizon, although the oil-in British Petroleums No.4
well overflowed dt the top of the casing when the well was
vrought in.  In the Ribstone field several wells started
production with a capacity said to be 75 barrels a day.
The productive sand, however, was~presumably very thin

and may not have exceeded 2 feet. It was also qguite fine
grained, ,The result was‘a rapid.decline to a rather

small production which was considered too low to be
commereial in the cdirecumstances then existing in that ©
field. ‘Several thousand barrels of oil were reported to
lave been produced at Ribstone and the ficld may yet have
prospects worth developing. It is considered, théreford,
‘in the light of this information, that the productive oil
hofizons scould occur in-tﬂe Battleview anticline.

So far as value of structurc“in causiné |
accuﬁulatlons of oil and gas is concerned no fair comparlson
can oe made between the 011 productive Wainwright-Battle"
Rlvcr fold and the Battlevicw antlclinc as the Wainwrlght-
Battle River iold is so poorly outllned .ven aftur consider-
ablc: drilling. The wells drilled on it by retary methods
dld not prov1de sufflclentlv accurate samples of the upper

formatlons for correlatlon purposns and hence, as these are
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the only horizons known on the‘ﬁéttleview fold, no detailed
comparison is possible. It is believed, however, that the
lower horizons in the Weinwright-Battle River fold show a
less dip than do the upper stratigraphie.horizons in the .
Battleview antieline. If the same amount of.dip present
on the surface is continued to depth in the Battleview
anticline then 1t may Dbe anticibated that a better concen-
tration of oil than is present in the Wainwright-Battle
River fold should occur. , |

-Vefy little can be sald in regard to the gas .
prospects of the Battleview fold. At Ribstone a .small
production of gas up to 500,000 cubic feet a day has been
found about 310 feet above the base of the Alberta shales.
This gas was sufficient to run'£ gas'engine for pumping
purposes and supply other camp requirements. In Meridian
No. 1 well at Ribstone an estimated flow of 30,000,000 ‘
cublc feet of gas was struck above the oil-productive sand
in-Lower Cretaceous strata. This gas, however, soon o
diminished in guantity and with deeper drilling and the
in-flow.of oil the gas flow was not maintained. On the
Wainwright-Battle River fold National Exploration No. 1
well drilled.ih-proximity to some productive oil wells
struck a flow'of'gas-of-lS,OO0,000 cubic feet a day aﬁ,.
or close to the oil-producing horizon of the other wells.
At that time no use could be made of this gas énd the
well was closed. On the south enq.df:what has been
presumgd tq be the~Fabyan fold; about hél% a mile west
of Wainwright, Wainwell No. 2A well encountered gas with
en initial flow of 33,000,000 qubic feet a day. This
flow apparently comes frém'abbvértké bii sand of thg

nearby Wainwell No. 1 well, although no large gas flow
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occcurred in that well from the same stratigraphic horizon.
It is probable, therefore, that in both the Ribstone and”
Wainwright aress the . oil and gas‘occur in a sand zone in
which the individual sand beds may be lenticular and this
condition may-also be expected to oecur in the Battleview
antieline. TIn conclusion, therefore, it would Seem '
reasonable to infer from regional‘conditionsfﬁhsﬁ'oil and *
ges may be expected to occur in the Battleview anticline, °
but the amount of production cannot be predicted and will
be dependent on the smount of porosity, thickness, and
continuity of the prospective oil a2nd gas sands. - ‘

Depth to Prespective 0il and Gas Sands

The depth from the base of the Birch Lake forma-
tion to the top of the Lower Cretaceous 'sands where  the
first ofl Zone occurs in the Wainwright area islapproximaﬁely
1,900 feet. The lower productive horizon of the Wainwright
area is 140 feet deeper. A well started in the valley of
Battle river on either the east side of sec. 13, tp. 47,
range -6, or the west side of sec. 18, tp. 47, rangefe,
would‘proﬁaﬁly reach the deeper Lower Cretaceous horizon at
someWhatfless‘than*2;000~feet»as such a well would start

within the Ribstone Creek formation.

;' © RECOMMENDATIONS

The extension of the Battleview anticiine north
or south of township 47 cannot be made on present data
Owing to the fact that the position of the crest of the

folad has not been accurately determined due to lack or

i -y

H

surface information the trend of the structure is not
/ I .
precisely known. In projecting outcrops onto the 1ine of

*
i

/
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\

seetion for Figurecs 2 and & a strike of 15 degrees west of
north has been used. It may be, howcever, that the trend
is more northwest and southeast than this, although such
information as is available points to the more nearly
north-~south strike. The position of the crest and the
trend can very easily be determined, however, by drilling
shallow test wells to one of the known sand-shale contacts
such as the base of the Birch Lake formation or the top

of the Ribstone Creek formation and it would seem
advisable that this be done before any extensive deep
drilling program be undertaken. It is recommended, also,
that the first deep wells drilled in this area use

standard drilling equipment.
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