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BRULE MAP-AREA, ALBERTA
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e o- o+ Brile map-area (latitude 53 15' ‘to 53°301, longitude 117 %451 to

118°00') ineludes'180 square miles in the FOOthlllS and the Boulé Range

of the Rocky Mountains, in west-central Alberta. 'The southwestern part of
‘the area is in Jasper National Park, the east boundary of which follows

the crest of Boule Range. The map accompanying this report has been
extended about 2 miles south of latitude 53915¢ to include Folding Mountain
and some prominent structural features west of Brile Lake, but as no base
map was available for this extension, the geology is only sketched.

From 1914 to 1928 e coal mine at Brilé was one of the largest
collieries in Canada, but it was abendoned and most of the town buildings
have been removed, During the past few years the area has been the scene
of much prospecting for oil, when wells were drilled unsuocessfully at
Solomon Creek and Folding Mbuntaln.

The south part of the area is crossed by the main line of the
Canadian National Railway and the ‘Edmonton-Jesper highway., A short branch
road leads from the highway to the village of Entrance, just east of the
map-area. A forestry road from Entrance passés Jarvis Lake and branches
near Powder ‘Creek, both branches extending to Wildhay River at ‘points
beyond the map-area, The more westerly of these branches, called the
Lower Trail, is the main route to the Smoky River country and is travelled
chiefly by pack-trains, but trucks have been taken as far as Moberly Creek
in dry weather, Another poor road extends from Entrance along the north
bank of the Athebaska and joins a good road built by the Shell Exploration
€ompany from Brilé station to the well on Solomon Creek. This road was
extended to Wildhay River in 1945 by the Brule Lumber Company., Trails
branch from these roads to various parts of the area, but most of them are
little used_ggq_iq_poor condition, A peck-trail extends southward from
Brilé station, crosses & roeky ridge at the head of Brille Lake, and follows
the north side of Athebaska Valley to Devona, west of the map-area. A
little~used branch leaves the main trail near the abandoned Bedson coal °
mine end follows the! valley of Moosehorn Creek. Some of the territory ncar
Solomon Creek, Brilé, and Miette has been burned* cleanly and regrown by
popler, rendering travel there fairly easy; the rest of the map-area is
difficult to traverse because of fallen tlmber in the foothills and the
.rugged terrain of the mountains. '

o ’ :l‘ ' e

Previous Work* -

Dr. Hector of the Palliser Expedition’ visited Athabaska Valley.
during the winter of 1859 (1863) _In 1898 James MeEvoy of the | Geologlcal

-

1 . i . : . * B R . R . .
Year and page mumbers in brackets are those of réferences at the end of
this report.

Survey made &' reconneissance of the route from Edmonton to Téte Jaune Cache
(1901)e 1In 1910 and 1911 D.B. Dowling studied the coal deposits of Jgsper
Park and published brief deseriptions of the formations, near Brille Lake

and Moosehorn Creek (1912). In 1916 J.M. MacVicar examined the coal
occcurrences between, Brilé and Smoky River (1917, 1920 1924) ReLe
Rutherford mapped the Foothills belt betwsen McLeod and Athabaske River

in 1924, under the auspices of the Research Council of. Alberta (1925),

His map, published on the scale of 1 inch to 2 miles, includes the southeast
corner of Brulé mepeares., B«R. MacKay of the Geological Survey made &
detailed study of the Brule coal deposits in, 1927 (1929A), end in 1930

n . ‘ ) . .
i



published the results of other coal examinations, including the seams at
Folding Mountain (1930), In 1929 L.W, Collet end E, Parejas, of the
University of Geneva, visited Athabaska Valley and published a structure-
section that includes Boule Range (1932). 1In 1932 J,A. Allan, P.S. Warren,
and R.L, Rutherford, of the University of Alberts, published a paper
presenting an excellent summary account of the stratigraphy and structure
of the mountains near Athabaska River, including Folding Mountain® (1932).
The writer made a preliminary study of a section between Obed and: Brule
Leke in 1943. He spent part of the season of 1944 ip the Br{ilé erea and
completed mapping ‘it in 1945. He is indebted to officials of Anglo-
Canadian 0il Company, Imperial 0il Company, and Shell Explération Compeny
of Canada, for permission to publish information gained from wells drilled
in the area.

PEYSICAL FEATURES

Most. of the map-area is in the western part of the Foothills ~
belt, but the southwestern part is in Beule Range, an outlying part of
the Rooky Mountains. The more wésterly 'foothills!' sre mountainous,
such summits as those of Black Cat and Solomon Mountains rlslng to about
6,000 feet above’ ‘sea=level, Boule Roche, the highest point in Boule Range
w1th1n the map—area, has an elevation of 7,826 feet. The sharp line of
demarcetion .between the Foothills and Boule Range is marked by the
leanassin-Boule fault that thrusts massive beds. of Devonien limestone
upon younger, softer formations, causing a precipitous mountain fromt.
Mogt. summits have steep’ ¢liffs on one side and gentle dlp-slopes on the
opposite side. X ,

The dissection of the map-area presents a three-fold pattern.’“
The master valley of Athabaska River and Brule Lake crosses ‘the area in
.8 northeasterly direction, and may be an antecedent valley. A wide,
drift-covered valley extends northward fromthe outlet of Brule Lake ‘and
has its southern part occupied by the lower reaches of Solomon Creek, its
,central part ‘indrained except by seepage, and its northern part occupied
by & chain of small lakes that drain northward to -Wildhay River., A
bore-hole in this valley, near the Black Cat ranch, encountered 994 feet
of overburden, It seems likely that the Tertiary ancestor of Athabaska-
River at one stage drained northward and carved this valley, and that at
the close of Pleistocene time it was blocked by.ice or a moraine, or both,
causing the river to cut its present gorge, The csocondary streams, of
which Moosehorn, Solomon, and Paradise Creeks are the largest, flow
southeasterly or northwesterly, parallel to the strike of the bedrock,
and are responsible for the northwesterly trend of the ridges, both in
the foothills and in the mountains proper. Moosehorn Creek flows in e
large intermontane valley that separates Boule Range from Bdsche Range,
which-lies immediately west of the map-area., The third class of streams
are tributary end roughly perpendicular to the s&condery -streems, and are
responsible for the dissection of the ridges into massifs. .
- A lerge valley glacier evidently moved down Athabaska Valley,
truncating and polishing the spurs of Boule Range. A large terminal..
moraine from this glacier must have dammed the valley, thereby formin§ a
leke about 2 miles wide and 60 miles long standing at least 350 feet!
higher than the present level of Br{ilé Lake, Evidence of the part bf this
ancient lake that lay within the map-area is to be seen in waveeout cliffs
in sendstore between Brewster and Oldhouse Creeks, and in extensive deposits
of stratified silt'and gravel in the region between Brilé Lake and ‘the” east
boundary of the aréas - Brilé Lake is being filled with silt as the present
river erodes the 511t depos1ted in the more westerly part of the &ncestral
lake, .

~
H
t

Smaller valley glaciers occupied such lateral valleys aejfhose
of Scovil, Oldhouse, and Prine Creeks, which have large cirquas at their



heads. These oreeks have recently cut gorges as much as 100 feet deep in
parts of their valley floors, partly in morainal material end partly in
bedrock., The work of alpine glaciers can be ‘seen-in some of the higher
regions, but there are no glaciers now in the area,

GENERAL GECLOGY

The area is underlain by marine and non-merine sedimentary
strate, ranging in age from Devonisn to Paleocens, that were deposited
along the east flank of the Cordilleran geosyncline. These strata have
been much deformed by folding about northwesterly trending axes, and by
great thrust faults with traces parallel. to the axes of the folds. As
a result of this folding and faulting the formations are exposed in long,
relatively narrow, northwesterly trending bands.

The oldest, Devonian, formations are brought té the surface

in Boule Range, where the structure is in the form of a fen fold ¢ miles
wide, of which the most westerly anti¢line is recumbent toward the west
and the most easterly is overturned toward the east., For convenience of
reference in this report the western recumbent fold is called the
"Woosehorn fold", and the eastern one the "Front fold", Carboniferous
formations, as well as outeropping in Boule Range, are exposed in !'windows!
in the more westerly Foothills, The exposed formations are inereasingly
younger toward the southeast, and toward the southwest in the intermontane
valley of Moosehorn Creeke Jurassic strata are the youngest that ocour

in Boule Range, younger beds occurring only in the Foothills and in the
intermontane valley. The formations in the northeastern part of the aresa
are exposed in wider bands, partly because the folding and faulting there
"are less intense, and partly because these formations are thicker.

The formations of BrQlé map-ares are the approximate counter-
parts of formations that were first studied and neamed in southwestern
Alberta, 200 to 300 miles to thé south. Some formations show remarkable
similarity to the type localities, considering the distances over which
they have been traced, Other formations of southern Alberta do not
extend as fer north as Brllé area, and still others have changed litho-
logleally to the extent that it is difficult to decide whether to continue
the use of the original names or to introduce new ones. The most note-
worthy differences between the stratigraphic succession of Brfilé area
and that of southern Alberta are the presence of a shaly unit of probable
formational rank in the middle of the Devonian strata; the absence of the
Rocky Mountain quarteite; the occurrence of commercial coal seams in the
Blairmore equivalent instead of in the Kootenay equivwvalent; and the
absence of the Bearpaw formmtion, which makes it diffiecult to distinguish
the Belly Rlver equivalent from strata that may correspond to the Edmonton
formtion.

The formations are well exposed in Boule Range, but elsewhere
they are found chiefly in canyons, cliffs, and on the higher ridges.
In much of the map-area, therefore, the positions of contacts and
structures can only be inferred from limited outerop datas Probably
meny more faults and minor folds are present in the foothills part of
the area than are indicated on the map.

Cw e
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. TABLE éFfFORMATiQNS

e T

Period

Forﬁation

1,180

Disconformity
|

Subdivision Lithology
or and ; and
epoch approximate | approximate
thickness ' thickness .
Feet i ~ Feet
Paleocene 4,000 + i Sandstone, shale,
g i conglomerate (non-
} . marine).
j
Brazeau | Sandstone, shale,
6,000 + N . © conglomerate (non-
l marine)
| .
’“i Solomon member 95! Sandstone
. ' . : 1] . .
N Wapiebi | Baéulites ovatus zone
§ ' ' .. 1’600 t { -—--ﬂ---——.--'----’—--- Chiefly black Shale
: s - ! Scaphites ventricosus| (marine)
-i”.)zone , : -
l
Upper Bighérn ‘ ( Quartzitic sandstone
Cretaceous 485. - whom beds with inter-
. colated shale
(marine)
o . ' . {
Prionotropis zone . ’
. ‘—0-.—.—-~-.----:.‘--—-- S'mle (marine)
Blackstone Sandstone probably .
1,500 + . equivalent to Dune
. : " vegan formation Sandstone
: N -IIALo%er ehele zone Shale (marine)
i M
o S
Luscar. . ' ot ‘Shale, sandstone,
2,000 % - - conglomerate, coal
: (nonemarine)
Lower Cadomin : ‘Conglomerate .
Cretaceous 12-30 _ .
) Disconformity
!
. o - o
Nikanassin * Quartzitic sandstone,
%00 ¢ shale (non-marine)
Disconformity
Jurassic Fernie Black shale, quartzitic
1,300 ¥ sandstone, limestone
. (marine)
Whitehorse member Limestone and dolomite
60-80 (marine)
Triassie {Spray River | Siltstone and sand-

stone (marine)




Period- Formatibn Subdivision Lithology
or and and R
epoch:” apprpximate approximate
' ’ thickness thickness
- feet feet
Mississippian
and (?) Rundle Limestone and
Pennsylvanian 759~945 . dolomite (marine)
Mississippian Banff Calcareous sghale
. 545 ; and limestone
: (marine)
cl o 1,000 % Spirifer whitneyi zone _ | Limestone and i.
~polyen ST e - .dolomite (marine)
5 A%f&gq zone A R RV TR
i . <oy -mEd
-t e T ) N N -
Devonian:' - 500 4 ‘ e -Thin~bedded . cale
o ] oLnn o careous shale;.
RC . ' limestone, and
. 3 ¢ dolomite (marine)
P L i Wb bn
200 « e N Limestone and
s - dolomite (marine)
DEVONIAN . I

The oldest strata exposed in the. erea are massive, thick-
bedded, grey, light weathering 1imestone and dolomite, squeezed into a
very compressed shticline that forms the core of the Front fold. This
core is exposed on the precipitous faceé of the mountein & mile south-
west of Brfilé stetion, =t least 200 feet of strata being involved.
fimilar beds form 4 mifor enticline about 2 miles south of Brfilé. station,
and between this and-the flrstdmentioned ocourrence there are -small "

is0lated masses of Similar limestone lying,immedlately above  the: leanaSSin—

Boule overthrust, evidently remnants of the strata involved  in the Fromt :
fold tlmt were torn off. by the thrusting. Considerable time was, spent

searching unsuccessfully for fossils in “these beds.. They are thought - -
to be part of the Devonian succession, but are possibly pre-Devonian.

The: abeve-described beds are overlain by about 500 feet of "~ .
thin~bedded, grey. light'weathering, oalcareous shale, limestone, and =
dolomite. ;These beds‘are well exposed just west of  the upper part of"
Brilé Lake, where the¢ Front fold is truncated by Athabaske Valley, -
and they extend along the mountein front for 4 miles, from.Br@le Leké - .
to Boule Roche Mountain, forming the apex of the Front-fold., Fossils’
collected from'!thése beds were determined by R.A.C Brown, of the
Geological- Survey, as Upper Devonian. .

The rocks of the succeéding map-unit consist of about 1,000
Teet of massive, thick-bedded, grey, light weathering limestone and
dolomite, which contailn small, irregulsr-shaped masses of chert, These
beds form high ¢liff's extending from the tunnel at. the head of Brdlé
Lake to the mountain behind Brfi1é station, whence they continue along
the mountain front. to the 6th meridian line, youtheast of Boule Roche’



formed by the shaly beds. Northwest of Boule Roche, where erosion has
not exposed the underlying shaly beds, the strata form the apex of the
Front fold. Elsewhere they form three narrow bands along the crests of
symmetrical anticlines in the Boule Range, and precipitous cliffs at the
core of the spectacular Moosehorn anticline. Fossils from different
horizons in this assemblage were determined by R.A.C. Brown to represent
both the Spirifer whitneyi and the Atryps zones of the Upper Devonian.

Correlation

In 1926 HW. Shimer (1926, p. 2) published a report on field
work done a few years earlier in which he applied the term "Minnewanka
formetion" to the Devonian strata at Lake Minnewanke near Banff. These
strata had previously been mapped by Dawson, McConnell, and Dowling under
such loose terms as the "Limestone series", "Devono«Carboniferous", and
"Intermediate limestone"., Shimer defined the Minnewanka a& resting
diseconformably upon the Ghost River formation of unknown age, consisting
of 285 feet of thin~bedded and shaly magnesian limestone, and as overlain
by the Mississippian Banff shales He divided the Minnewanka into an
Upper Part composed of about 1,000 feet of heavy-bedded, light grey
limestone, and a Lower Part consisting of about 1,500 feet of alternating
fine~ to coarse~grained limestone, Shimer states that the Lower Part
contains abundant brachiopods that seem identical with Spirifer whitneyi,
thus implying an Upper Devonian age for the entire Minnewanka formation,

P.S. Warren (1927) mepped the Banff area in 1923. He followed
Shimer in the use of the term Minnewanks formation, and described the
Upper Part as 1,000 feet thick and the Lower Part as 1,900 feet thick.
He states (1927, p., 19) that he found Spirifer whitneyi in the upper 600
feet of the formation, and that this part could safely be ascribed to
the Upper Devonian; the remainder of the formation, although containing
definite Devonian fossils, could not be aseribed to any particular epoch,
but he concluded that the great thickness of the Devonian succession
indicated that Middle and even Lower Devonian strata might be represented.

In 1929 B.R, MacKey (1929A) published maps of the Cadomin and
Mountain Park.areas,. lying 30 miles southeast of the Brfllé map-area’
They show three unnamed Devonian map-units: the lowest described as
consisting of "limestone and dolomite; shale and quartzite in lower
part"; the middle, as "calcareous shale and argillaceous limestone";
and the upper as "limestone", Accompanying structure-sections indicate
thicknesses of about 2,000 feet for the lowest, 1,200 feet for the
middle, and 1,300 feet for the uppermost map-unit. W.A. Kelly, who wes
associated with MecKey in mapping these quadrangles, prepared a manuscript
that has not been published, in which he used the term "Blackface Mountain
shale" for the middle unit. '

EJi. Kindle (1929, p. 184) used the term 'Minnewanka' to include
all the Devonian of Jasper Park, and found a threefold division. He
deseribed .the lowér unit as consisting of 1,200 feet of heavy-bedded
limestone and found in it fossils suggestive of the Lower Tevonian. This
is overlain by 1,300 feet of drab shales ineluding a central 300 feet of
coal~black shale, He .used the term 'Miette shale member', but did not
make it clear whether this was intended to cover the entlre 1,300 feet or
only the 300 feet of black shale. This member was stated to contain a
fauna of probable Middle Devonian age. His upper unit was described as
1,000 feet of massive or heavy-bedded magnesian limestone containlng an
Upper Devonian fauna. 3

P.E, Raymond (1930) visited the Devonian section near, Roche
Miette in Jasper Park, and divided it inte the following formations, in
ascending order: "Flume" "Perdrix", "Boule", "Coronach", "Fiddle", and
"Kiln". The Perdrix, Coronach, and Kiln were described as consisting of
black shale, and the Perdrix was said to be equivelent to Kindlet's Miette
member., Raymond pointed out that the name "Miette" was inappropriate



bgeguse 1t had already been used by Walcott for.a Precambrian formation
in the Rock‘y Mountains. T : - -1-r :*’ﬁ
e o ‘Allan, Warren, ‘ond Rutherford (1952, pp. 235-238) studied the
®Hevdnian' of ‘Jasper Park, and stated that the most.westerly succession,
ey Dfly Fallsades near the,town of Jasper, is.very;like the Banff section,
_"consisting 6f an upper . l,OOO feet of maSSive limestone and s lower
1, SOO’feei 6f ‘more thinly bedded magnesian limestone and dolomite with
occa51onal shale beds. They, therefore, continued the use of the term
Minnéwanka for a1l the Devonian strata of. Jasper Park. They stated that,
‘as’£hé MWinnewanka is followed castward, black shale, in places more than
1,000 feet thick, 'is introduced between the upper and lower divisions,
This was thought to be the same shale as Kindle had designated the
™Miette member", and they considered it to be Kelly's "Blackface Mountain
shale", and proposed the adoption of theat name, They detected serious
enoma.lies in Raymond!'s section, apparently due to misconception of +he
structure, and did not adopt the formeational nemes proposed by hims Allan,
"Warren, and Rutherford described two distinct Upper Devonian faunasj; the
Spirifer whitneyi fauna in the "Upper Minnewanka", partiocularly incdhe
uppermost beds, and the Spirifer Jesperensis fauna in the limestone - +iv
“'immediately below tpe “Blackface Mountain shale";, and: they stated tha't -
"the verﬁipal distribution pf these faunas is nob:as yet known, and mnch
‘&ethiied work will be, necessary to obtain this knowledge."'

In the Mbose Mountain and. Morley areas, east of Banff, H., He

Beach (1943, pp. 10-17) gave the name Fairholme formation to strate
equivalent to the lower Minnewanka . The fossils he found in this

- assemblgge could only;be determined as Silurian or younger. He named
the strate equlvalent to the Upper Minnewanka the Palliser formationm,
and confirmad the Upper Devonian age of at leact the upper part.of this
untt™ He stated that the strata designated as the Fairholme and Palliser
formations are dlstinct lithological units; pointed out that both Shimer
.and Warren recognized a twofold-division of their Minnewanka- formation;
“andt suggested that’ the Minnewanks constitutes a group rather than a
formétion. . i

. ?
Bl

R The féregoing desaription of the succession in BrQlé map-ares -
and ‘the summary of work in nearby areas indicate that in this reglon the '+ °
Strata approximately eqguivalent to +the Minnewanka exhibit a definite three-"
- fold éhbdivision. The upper unit is Upper Devomian, -but the reémainder mﬁy»
inelude earlier Devonian strate, and the lowermost beds may.even be pre»
Devonian. ' The writer believes that all -three units are of formationzl -
rank, end that- the gssemblage a6 a whole might well be called.the - °
"MAnnewsnka- grdup" or given some other group designmation. The lower and
upper unité probably correspond approximately to vhe Falrholme and Palllser
formations, but the use of these terms seems inadvisable at present because
of the long-range correlation it would involve, and because of the inter-
venlng shaly unit. For the purpose of this preliminary map and report the
units are left unnamed,

e
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Exshaw formation-?‘

Where the contact between the Devonian and the overlying beds 1s
well exposed, as on the spurs near the head of the West Fork of Solomon
Creek, the massive Devonlan limestone is overlain conformably by 25 feet
of soft, very thinly laminated, black, argillaceous -limestone, The rock
resembles coel-black skale, but effervesces strongly onthe application of
acid, It is so soft that 1ts position in exposed sections:is marked by o
zotch between the underlying Devonian beds and the succeeding Banff
formation,



T The age of this shale is uncertain, as no fossils oould be found
in it, Werren (1937) gave the neme Exshaw formation to 34 feet of black,
non=calcareous shale at the base of the Banff formation in Bow Valley, and
extended the use of the term to somewhat similar beds near Cadomin, which he
referred to as up to 600 feet of black shale coarser and lighter goloured thsn
those at Exshaw., From fossil evidence obtained at the type locallty he con-
sidered the age to be Upper Devonien. The beds described above, in-the Br@lé
area, appear to be equivalent to the Exshaw, but are very limy. They have
not been separated from the Banff, however, because the lithology is not
identical with the typical Exshaw; because no fossils were found in them; and
because they are lithologiecally similar to much of the Banff.

Banff Formetion

The Banff formatlon oonsists of relatively soft, thin-bedded, grey
to buff weathering, grey to black, calcareous .shale and argillaceous limestone,
with a few thin bsds of grey limestone. TheSe strate show marked contrast to
the harder, massive, cliff-forming limestone of the underlying Devonian and the
overlying Rundle formation, and are very like the middle unit of the Devonian,
A section measured near Boule Roche Mounteln, including the 25 feet of beds
that may be equivelent to the Exshaw, is 645 feet thick. The well at Folding
Mountain penetrated 595 feet of strate classed as Banff and 20 feet classed as
Exshaw; the strate nearby dip at en angle of 45 degrees, and on that basis the
stratigraphie thickness would be about 420 feet.

The formation is well exposed in several bands, repeated by folding,
in the Boule Range, In the Foothills it is exposed only at "windows" in the
core of ‘the Folding Mountain-Brfilé anticline, at Folding Mountain and Sheba
Creek. It is probably close to the surface where the West Fork of Solomon
Creek crosses this usiructure, but is obscured by overburden.,

Shimer (1926) introduced the term "Banff formation" for about 1,200
feet of calcareous shales in the Lake Minnewanke section, containing Missise
sipplan faunas, Fossils collected by the writer at Folding Mountain and Sheba
Creek were reported by R.A.C. Brown to constitute "a lower Mississippien fauna,
occurring in the Banff equivalent of the Jasper area". The stratigraphic
relationships, lithology, and pelaeontological evidence indicate the appropriate-
ness of the use of the term "Banff formation" for the strata under disoussien,
with the possible exception of the bede that may be equivalent to the Exshaw.
Raymond (1930) gave the name "Moosehorn formation" to the Banff near Moosehorn
Creek, and oalled the Rundle the "Bedson formation" because he thought that
the massive limestone lay below and the shaly limestone above. As this wes
evidently due to a misunderstanding of the structure and stratigraphy, there
seems no reason for adopting the terms he proposed.

Rundle Formation

The Banff formation is overlain conformably by the Rundle, coneisting
of 760 to 945 feet of mmssive, thickbedded, grey to buff limestone and dolomite,
with a 1ittle shale and anhydrite. The upper beds contain small, irregular
chert masses. Two porous zones occur near the top; at Folding Mountain the
upper one is 4 feet thick and 213 feet from the top, and the lower is 34 feet

thick and 265 feet from the top. Other sections contain porous zones at roughly
similar horizoms, .

The Rundle is well exposed in the Boule Range, where it forms several
belts due to repetitinm by folding. In the Foothills it is brought to the
surface only where the Folding Mountain-Br(ilé anticline is deeply eroded, as at
Folding Mountain, the West Fork of Solomon Creek, and on Sheba Creek.
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.The neme "Rundle limestone" was proposed by Kindle (1924) for strata
in the Bow River sections previously ‘called the "Upper Banff limestone" by
McConnell. The entire formation was considered Pennsylvanian by Kindle, but
detailed palaeontological work by ‘Shimer (1926), Warren (1927), and Beach
(1945) indicated that the lower part is Mississippian and that the upper part
may be Pennsylvanisan.. Fossils collected by the writer in Br@ilé. area proved
mostly to be unidentifiable, but one C¥£tia-11ke brachiopod was reported by
A. E, Wilson-.of the Geologlcal Survey to be an Upper Palasozolc genus sug-
gestive of a rather high position in the Rundle. The stratigraphical and
lithological similarities of these strate in the Brilé area to the Rundle at
-1ts type. locality, and-the meagre palaeontologlcal evidence seem sufficient
reasons for continuing the use of the term Rundle in this area.

TRIASSIC

Spray River Formation

The Rundle is overlain by a succession of fairly hard, thin-bedded,
slabby, grey to buff, rusty weathering siltstone and sandstone, some of which
1s calcareous, The assemblage includes some thin beds of shale and limestone.
On the ridge north of the West Fork of Solomon Creek, near the crest of the
Folding Mountain-Br@lé anticline,’ 2 feet of basal conglomerate containing
subangular 2-inch pebbles of limestone similar to the Rundle was found resting
on the Rundle and grading upward into sandstone.

.

; These beds occupy large tracts in the Boule Rangé, and are also well
exposed at Folding Mountain and near the upper resches of Sheba Creek and.the -
West Fork -of Solomon Creek. The only locality where a complete section of
these beds was seen 45 on a spur of Boule Roche west of the head’ of Prine Creek,
This succession measured 1,090 feet.

f ]
. The beds of siltstone and sandstone are overlain conformably by 60
to 80 feet of light grey, chelky weathering limestone and dolomite that are
locally slightly sendy:s. ‘'This unit is found at all localities in the map-area
where the top of the Spray River is exposed, as at Folding Mountain, Oldhouse
Creek, on the rldges between Prine Creek and the West Fork of Solomon Creek,
and on a tributery of Moosehorn Creek on the west side of the Boule Range. It
is a useful horizon marker, and is mapped separately as the "Whitehorse
member" . :

{ i

. . 'Y 7
Kindle (1924).proposed the name "Spray River formation" for the
Triessic strate in Bow River Valley previously ealled the "Upper Banff shale".
This name was adcpted by Shimer (1926) and Warren (1527), end its use was
extended. to the Mountein .Rark .district by MacKay (1929) and to Jasper Park by
Allan, Warren, and Rutherford (1932). Warren (1945) suggested the division of -
the Spray River formation into a lower "Sulphur Mountain" member and an upper
"Whitehorse" member. The former is named after Sulphur Mountain near Banff,
where the type section consists of 1,243 feet of laminated shale and limestone
containing Lower Tripssigc fossils.. - The Whitehorse member is named from White-
horse River near Cadomin, and is described as usually not more than 300 feet
thick, consisting of lighb. grey, almost white, chalky limestone, oontaintng
Middle Triessic fossils.

,,,,,,,

.........

Permlen time is probably unrepreoented.
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. No fossils other than an unidentifisble ammonoid were found in the
si1tstone and sandstone beds lying between the Rundle and the Whitehorse
member, There seems no doubt that they represent the lower part of the
Spray River formation and they have been so mepped. They have not been
designated the “Sulphur Mountain member" beecause of the lack of palseonto-
logical evidence and the slight difference in lithology as compared with the
description of the type.locality, but they are probably equivalent to that
member, The lithology of the Whitehorse member is very distinetive from
that of the rest of the Spray River, so it may eventually be desirable to
call if a formati on and to use a group name for all the Triassic strata.

| There seems little doubt that the white limestone unit of Bralé
map-ares corresponds to the Whitehorse member, although it is thinner. No
fossils were found in it within BrQlé area, but many were found where it
extends just north of Wildhay River, F. H. McLearn of the Geological Survey
reports that these include Spiriferina cof . onestae and MyoPhoria ef, elegans,
probably of Middle Triassic agesd

JURASSIC

Fernie Group

The Whitehorse member of the Triassioc Spray River formation 18
overlain conformably by about 50 feet of fissile, black, phosphatic, arglil-
laceous limestone that is assumed to represent the base of the Fernie group.
No section could be found that exposed the next few humdred feet of beds
above this limestone, but the log of the Jasper No. 1 well at Folding Mountain
indicates that these consist of dark grey to black shale some of which ie
calcareous and some phosphatlc, with thin interbeds of argillaceous limestone.
‘The upper beds are best exposed at the head. of Prine Creek, where the following
section was measured: B

Top of Section : Feet;

S1ight disconformity with overlying bed of massive quartzitie
sandstone, regarded as base of Nikenassin formetion

Hard, dark grey, fine-grained, quertzitic sandstone in beds
6 inches to 3 feet thick, with interbedded black shale
constituting about one=half of this part of the sectioneceese. 166

p

Dark grey; yellow Weathering, calcareous siltstone,o...;.......;..3. 1

Blaok shale and sandy shale with a few ribbons of quartsitie:

se.ndstone up to 4 inches thickv.t'...os0."-100.."0‘0.0.0..! ‘~ 22"’ -

Crumbly, black shale with interbeds of blaek, yellow weathering
limeestone less than 1 foot thick. The upper half of this
part of the section is & little harder and sandier than the

lower halfooooa.ocoooooooonnnoonoo-o»-ooooc‘.-c.no'.neon'onlc-oto “ 104

Covered...-.....n‘-.'.-....o..o..o.o.-coo..o-oo.-..o..o...o‘.'&ooono-¢oc 22

Crumbly b].ack Shaleoooocoo!000.000!.0.0‘0000-0000cc-olto‘;‘t:l’ooto.lllliéo'.l:'\ 20
Fine-gx"ained, hard, grey éuarf;zite..............e..n..u...uu.u; :.‘6

Total thickness 341
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Lo TA graphioal measurementr@f the stratigraphic interval between the
basal limestpne -and the: dlsconformisy at Prine Cresk:provides an estimate of.
1,300 feet: for.the thickness of the Fernie.group in this regione. This may be
exaggerated by faulting in the covered.paprt of the . seotion, but there 1s no
evidence of faulting in the part exposed. - .- . | i -

An interesting exposure of the. Fernie ooeurs on.the ridge southwest
of the head of Prinme, Creek, There a segtion of Fernie: strata is inverted, due
to. the overturning of the Front fold, and this inverted succession is faulted.
by the Nikanassin-Boule overthrust on e normal. Fernie section.'

‘ The name "Fernie shale" wa.6 applied by Leech (1906) to Jurasaic
shales in the Crowsnest Pass region that had. formerly been grouped with the
Kootenay, but the limits were not. strictly defined, Warren (1934) pointed out
that the Fernie appears to pass upward into the Xootenay or Kooteney equiwalent
by the intercalation of sandsbtone beds, but that a hiatus is probably present
because the highest fauna so far obtedned in the Fernie is of middle. Upper

. Jurassic. age, - The term has been extended by several workers to designate
Jurassic strate as. far north as.Athabaske. Valley, including . beds of -different

. 1ithological charecters and representing different Jurassic epochs. _The present
practice of the.Geological Survey is to use the term Fernie as designating a .
group rather than a formation.

o R P T o e

R T The writer. has considered the slight disconformity found at the base
of a bed oﬂ,quartzitig sandstone about § feet .thick to mark the top of the .
Fernie in the Prine Creek section. ' This. horizon is not‘well exposed in other
parts of the .ares and the boundary is.mepped where this sandstone is estimated
to occur, Belemnite pguards sre common throughout the -shales .mapped as Fernie,
Ammonoids and pélecypods were found at several localities in both shals and
quartzitic sandstone., F. H. McLearn reports that most of these were indicative
only of Jurassic age, but that one collectlon, from a tributary of Moosehorn
Creek, indicated an esrly Middle Jurassic age; and that one from Drystone Creek,
newrtFoLding Mountain, was probably'Middle.Junassie. - .t

s l"” r_,” . ¢ i N ogen e ! R - R
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The Fernae str&ta are overlpin.by a succession of hard, grey, huff— :

to checelate-brown weathering, quartzitic sandstone beds from 1 to 50. feet, thick,

interbedded with shale, carbonaceous shale, and sandy shale, and oontaining a
few, thin, non-commercial coal seams. These strata have been correlated with
the Nikanassin formation by MacKay, who placed the top ‘of the formatlon at the
base of the Cadomin conglomerate.- No complete section is exposedi; ~The. best

section is on Brown Creek, near the dbandoned town of Brl§, where MacKay- (1929A)
measured a total of 1,046 feet of strata, but considéered that the lower 92 feet -

might represent the Fernie. This Section may cohtain repetitions due to minor.
faults and folds. About 500 feet of these strata overlie the disconformity atb
the head of Prine Creek, the remainder of the formation having been removed by
erosion, Rutherford (1925) considered that at Folding Mountain 850 feet of
strata lay between the uppermost beds containing Jurassic fossils end the bese -
of the Cadonmin, : . - .

Between Scovil Creek and Brﬁlé Lake the strata beneath the Niknnassin—

=

Boule overthrust are.much.contorted. . Most of these contain carbommceous pertings

and resemble the Nikanessin, but some contain belemnite guards and evidently
belong to the Fernie group. As it was impossible to separate these, the whole
assemblage was mapped as a unit.
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G. M. Dawson (1886, p. 162B) gave the name "Kootenai series" (first
proposed by Sir Williem Dawson) to the Lower Cretaceous, coal=bearing rocks
of the Crowsnest Pass reglon, pointing out that the lower beds that he included
in this . series contalned marine fossils of probable Jurasaic ages In 1913 s
Leach applied "the, name "Blairmore". to the upper part of this series, which did .
not contaln cpmmercial coal seams, placing the base of the Blairmore at the ‘
base of a prominent conglomerate bed subsequently referred to ‘as the Kootenay
or Blairmore corglomerate. As work proceeded northward the term Kootenay was
applied to Lower Cretaceous coal-bearing strata, but in the central Foothllls
1t was found that the commercial coal seams lay above a conglomerate bed that
seemed(undouhted 1y equivelent to the Blairmore conglomerate, and palaeobotanical
evidence showed that the strate above this conglomerate were of Blairmore age.
Meny workers used the term "Kootenay" to include all the Lower Cretaceous
strata. In the Mountain Park aree MacKay (1929, 1930) named the strata lying.
between the Fernie and the Blairmore, conglomerate the "Nikanassin formstion"
and the cdéal-bearing beds above it the "Luscar formation"., Despite its
relative thinness, he named the congIOmerate the "Cedomin conglomerate" because
it outcrops prominently and is an important horizon marker for coal prospecting,
and on later maps he used the term "Cadomin formation". He gave the name
Miountain Park, formation" to a series of green, ridge-forming sandstone beds .
lying above the coal-bearing strata end below the Upper Cretaceous marine strate.
In 1927 Mackay (19294) mapped a small ares at Brilé and extended the use of the
names Nikanassin, Cadomin, and Luscar to the Lower Cretaceous rocks of that area,
but was unable definitely to recognize the Mountain Park formation. .

3 pr The strate mapped by the writer as the Nikanassin formation correspond
to those so. mnpped by MacKay at Mountein Park and Brilé. o recogulzable fossils’
were found, in them in Br@lé map-area, but W. A. Bell (personal communioation)
reports that plants found in the upper part in nearby areas are probably ..
equivalent to the Kootemay flora. The lower part of the succession could be ,
Jurassic and of marine origin, .

T .
, - . . . . ‘-(‘: -

5 I S
» Cadomin Formetion ,

r

The Cedomin formation consists of hard, massive conglomerate that 1s
resistant to erosion and forms conspicuous outerops. The pebbles are well
rounded, commonly ovoid, and closely packed, consisting chiefly of light grey
quartzite, commonly of black chert, and rarely of red and green chert and white
quartzite or vein quartz. They range from l/Z inch to 5 inches in slze and are
generally from 1 to 2 inches. Outcrops seen by the-writer were 12 to 30 feet
thick, but MacKay reports thicknesses of from 5 .to 70 feets.. The matrix is so
consolidated that the rock generally fractures 2Q0TOSE the pebbles rather thmn .
around theme . .

t o .o P
1 .t ¢! -

The férmation outcrops at intervals from Folding Mountain to the line:
of the 6th meridian-and in places. is repeated by faulting. It is exposed on'
both flanks of an anticlinéiin the intermontane walley; near Miette, This =~ .
anticline nose¥ out 3 milef northwest of Miette, MacKay (1929A, Pe 11) reports
8 d1=oonformity at the basé of the Cadomin near Br{ilé. .

[

P Luscar -Formation

The Luscar formation overlies the Cadomin conformébly, and
consists of & succession of dark grey, sandy shales, black, carbansoceocus shelet
and grey and greenish grey sandstones, with commeroial conl seans. reportedly .
as much.as 80 feet thick. Shales constitute about 60 per cent . of the for-
m&ti@n .. B " .

oy

- P B o I
. . . . . . for .
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- At Folding Mountain ‘an 18-foot bed of conglomorate 1ithologleslly
somewhat like the Cadomin ooours apparently 900 feet stratigraphioally above
it, None of the intervening streta are exposed. This is-considered to be a
separate bed rather than a repetition of the Cadomin because it ie thinner
than most gxposures of the Cadomin, and geoauso the matrix is more abundant
and softer,;theArook tendxng Yo break around the pebbles instead of aoross them,

south of Athabaska Valley, or that the beds lost their ridge-forming character
and.typical green colour, and, therefore, he mapped all the Lower Cretaceous
non-marine beds above the Cadomin as Luscar, with the provision that the upper-
most beds might correspond in age to the Mountain Park (19294, pe 12). This
practice has been followed by theé writer, Near the Shell Solomon Creek Yo. 1
well the uppermost beds mapped as Luscar are fairly massive, hard, light grebn
sandstone, suggestive of the Mountein Park.,, ; '

The Luscar formation outorops at Folding Mountain ‘and has also been
encountered there by drillinge. Between Brfilé lake and the 6th meridian line it
is exposed in two principal bands due to repetition by folding or faulting, the
more westerly being 1/2 to 1 mile wide ~extending northwestward from the Br(ilé
mine, and the other 1/2 mile wide and-lying-l-to 2-miles farther eest. Still
farther east:the formation 1s exposed at several small "windows" where the
crests. of anticlines are sroded. . .

P Beoause of limited. exposures no satisfactory estimate’ of the thickness
of: thﬁ Luscar in this area can be given. By drawing struoture‘sectiona and
scaling the intervals between the upper and lower limits of the formation L
figures of about 2,000 feet are obtained, but, this over=all thiokness may’ be )
exaggerated by minor folds,and faults, )

1., s '

N B
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aer Fossil leaves from these strata ;ngnﬁJe map-area were determined
by Wa-A.  Bell to be. of Lower Cretacepus, Aptian age, eqpivalent to a. lower .
part of the Blairmore Eroupe . , .

-

EARLY UPPER CRETACEOUS

Blackstone: Formabion-

‘f'

At the two localitiles where the top of ‘the Luscar is well exposed,"
namely in the southwest corner of sec. 33, tp. 50, rgea 27,. axd immediately
aoroﬂsISolomon Creek from the Shell Solomon Creek No. 1 well, the Luscar is
overlain by 6 inches of ‘conglomerate composed ohiefly of blaek chert pebbles
up -to onoahalf inch in diemeter, This bed is anaﬁogcus to a bed termed “The
Grit“ near the base of the Alberta shale at Turner, Va'ley. 4

. The conglomerate is overlain by fissile, black shale and sandy shale,
in which fossils were not found, mapped a8 the lower part of the Blackstone
formation, Near the Shell Solomon Creek Ne, 1 wéll a bed of ‘sandstone about
20 feet thick occurs in these shales about 400 feet above tho oonglomerate.
This bed has nof been found exposed 1n~other .parts of the m@p-area, -but what
is believed to be .its northwestward continuation cocurs at-several localities
beyond the areéa, thickening rapidly ‘and assuming the attridutes of a formation,
McLearn (1945, p. 1) correlates the sandstone northwest of Brfilé erea with the
Dunvegan formation from fossils collected by 0il geologists. The bed in BrQlé
area 1s regarded as a member of the Blackstone formetion, and may be the south-
easterly extension of the Dunvegan. The age of the shales between it and the
Blairmore strate is doubtful as no fossils were found, but as the sandstone may
correspond to ‘the Dunvegan, which is the lowermost Upper Cretaoeous formation
in the Peace River district, the underlying shales may be equivalont to part
of the Fort St, John group of that district.
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The above-mentioned sendstone bed is, overlain by a thick succession
of fissile black shales, commonly concretionary,xwith thin interbeds of cal=-
.careous siltstone. Inoceramus lablatus is abundant in the upper part of this
sucqession.

o v Y '
f b}

The thickness of the strata clussed as Blackstone could not be

: determined sccurately. The.intervel ' between the conglomerate bed and the base

of the lowest bed mapped as Bighorn was estimated graphicelly to be about 1,500
feet, but this may include- some thickening by minor folds.

A core~hole drilled by the Shell. Explcration Company at the ‘Black Cat
ranch to gain geological information passed- through 994 feet of overburden and
then penetrated 287 feet of black shale and greenish black, sandy, glauconitie
shale. This rock resembles the -upper part of the Wapiabi formation more than
the exposures of the Blmokstone seen in the area, but it is regarded as Black-
stone by the writer because it is in line with exposures of that formation; and
because the postulation of Wapiabi strata at that locality would require struce
tural conditions for which there is no other evidence. ‘ .

l . -
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L - ;; Bighorn Formation ' " , »i qe';"

e The Blackstone is. overlain on Solomon Mountain and on the ridge

':inorﬁheast of Solomon Creek by a succession of hard, massive, conspicuous sand -

Stone beds that represent the Bighorn formation, On Solomon Mountain four such
sandstone beds from 3 to 80 feet thick occur within an intérval of 800 feet, the
intervening:beds being black shale-similar to that of the Blackstone and Waplabi
formations.- On the ridge northeast of Solomon Creek “here are three beds from
25 4o 150 feet thick within an interval of about 500 feet, and additional beds
may have been lost by erosjon. These beds form a dip~slope on the northeast
side of the ridge, accounting for the wide outerop width of the formation in
that part of the area. They lie 'in a syncline that plunges southeastward, and,
accordingly, -‘"nose out" on this ridge near the 6th meridian line. Fossils found
in the shales between these sandstone beds are indicative of the Bighorn (and
Cardium) formation.

Waplabli Formation

The uppermost sandstone bed mapped as Bighorn'is overlain by a thick
succession of fissile, black shales and sandy shales that outerop poorly. The
top of the series consists of about 200 feet of coarser grained, greenish black,
glauconitlc sandstone.  These strata extend from Solomon Mountsin northwestward
through the valley of Paradise Creek, and are repeated by a fault on Solomon
Mountain, On the ridge north of Solomon Mountain there are several repetitions,
due to a complex system of folde and faults. :

The name "Waplabi formation" was given to the shaly strata above the
Bighorn by Malloch (1911, p. 37), who also introduced the names "Blackstone"
and "Bighorn". The Waplabi is generally considered to consist of a lower
"Scaphites ventricosus zone" and an upper "Baculites ovetus" gone, K Fossils
indicative of the Scaphites ventricosus zone were found at several localities
in the lower part OF the Wapiabl 1n Brﬁlé map-area, but’ no fossils were found
in the upper part. . .

LB
e

LATE.UPPER CRETACEQUS AND TERTIARY

- The Waplabi formation is overlain by a very thick succession of strata
of which all but the lowest member are non-marine. On the map acecompanying this
report these are divided into two main units, the older of which is called the
Brazeau formation; of Upper Cretaceous age, and the younger of which is not
designated by a formational name, but is considered to be of Paleocene age.
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The reasons for this treatment are outlxned in a subseqpent section of this
report, :

FURTIN

S Brazeau Formation

The Wepiebi. is overlain by 95 feet of fairly hard, oliff-forming,
grey, buff weathering sandstone, which, because of its distinetive, horison-
marking character, is mapped as a separate member and called the Solomon
sandstone. ; The lower helf is thin-bedded and slabby and the upper half is
massive. , It conteins, Upper Cretaceous marine fossils, Analogous beds have
been described at several looalities to the south and variousaly called the
"Chungo member", "transitional member", "Braszesu-Pierre", and "Highwood
sandstone", and have been classed by some. writers:as uppermost Wapiabi. The
‘Solomon sandstone is here regarded as the:base of the Brareau, to which 1%
‘bears more resemblance ‘thdén. to the underlying Whpiabi strata . ﬁ .

B L o] sl
,;The Solomon sandstone is- overlain by- 120 feet of 'softerm: dprk greon

sandstone and sandy shele oontaining plant fragments. .

(.'\ ¥ ~ . » ‘

.. +The remadnder of the Brazeau formation consists of roughly 6 ,Q00. feet o
of interbedded, grey, buff, and greenish-weathering sandstone, .grey and greenish -
grey shale, and pebble-conglomerate. The conglomerate is abundant in the lower
half of the formation, and consistes of widely spaced pebbles of quartzite and
chert in .a ;sandy matrix that fractures around:the pebbles, The lowest pebble
bed rests on sandy beds overlying:the Splomon sandstane, The sandstone strate
and pebble-beds.of the Brazeau formation are commonly crossbedded. No fossils
other than unidentifiable plant fragments were found in the Brazeau ‘formation

above the Solomon sandstone. : et .t %
’ Pdleocene o N
In the adjoining Entrance mapoarea the only horiron marker other o

than. ooal seams' found above the Solomon sandstone is a distinctive oconglomerate
bed termed the "Entrance conglomerate" , This bed outcrops in the Entrance area
(Lang, 1945) close to the east boundary.of the Brfilé ares, and in the Gregg
Lake map-area. (Irish, 1946) close to the north boundary of the Brfilé area.
This conglomerate could not be found exposed within the Brilé area, but two
linear ridges beside the Lower Trail, in line with exposures in the~En$ranoe
and Gregg lake areas, almost certainly mark its position, and an assumed
geologleal boundary has, accordingly, been drawn through them. Northwest of
this boundary the region is almost entirely drift covered, but a few: scattered
outerops of coarse-grained, grey and greenish sandstone, sandy shale, and
pebble~conglomerate occur. No fossils were found in these rocks, -

- -~ 1 T

Age and Correlation

The exact age and terminology of the .Upper Cretaceous ‘and darly
Tertiary non-marine strata and the precise delimitation of the Cretaceous-
Tertlary boundary in many parts of Alberta are. still unsolved problems. They
are made difficult by the great thickness.of strate of fairly similar lithology,
with few horiszon markers and few foesils. other than plant remains, 4As the study
of these strata has progressed many revisions of terminology end ohanges of
correlation have been made, .To explain the«usage adopted for the present map
and report and the different treatment of corresponding units in.the Entrance-
map-area, the following brief review of the subject is given.J :

.o - - . . .
. . . cy

. . . 402
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In the Foothills of southern Alberta the Upper Cretaceous strata
above the Upper Alberta or Waplabl formation have long been.divided into the
Belly River, Bearpaw, end Edmonton formations, all 6f which are of Montana
.ages The Belly Ri¥eér is non-marine, the Bearpaw is marine, and the Edmonton
is non-merine. This would be an ideal clessification were it not for the
fact that the Bearpaw disappears to the west and northwest and where it is
not present the Edmonton cennot be separated satisfactorily from the Belly
River, .

The Edmonton 1s overlein by the Paskapoo formation, of Paleocene
age, composed” o? saridstone, shale, and conglomerate, with some coal, In
places a disconformity hes been found at the base of the Paskapoo (Allsn,
1924, p. 39; 1925, p. 240; 1943, p. 36; Allan and Sanderson, 1945), but where
nelther this disconformity nor diagnostic fossils are found, it me.y be impos-
sible to separate the Edmonton from the Paskepoo. ,

.*. "In the Bighorn ares Malloch (1911) found that the Bearpaw was absent,
and applied the name "Bragzeau formation" to some 1,700 feet of non~marine beds
overlying his Wapiabi formation. From their lithology end the few fossil
remains found in them, he considered, them the approximate equivalent of the
Judith River (Belly River) formation. ‘Thede were the youngest consolidated
sediments in the Bighorn area, and, therefore, the upper limit of the Brageau
formation was not defined. y =
. AR In the central Foothills, where the Beerpaw is absent, Allan and
‘ Rutherford (1923) and Rutherford (1925) gave the name "Saunders formation" to
all the. strata ‘above the Wapiabi, This wae thought to be, mainly at least,
BeLly River,‘Bearpew, and Edmonton streta of more SOutherly areas where the
Bearpew could be- identified, though it was Suspected that the uppermost beds
might be correlative with part of the Paskapoo. Subsequent work by Rutherford
(1926) between Athabaska and Emberass Rivers, supplemented by the identification
by Pe S Warren of many fossil invertebrate and ‘plant collections, indicated
that in that area o minimum thickness of'5,300 feet of strata above the upper-
most main coal seams of the Coalspur field was mainly, -1f not entirely, of
Paleocene age. Inclyded in this section, about 2,000 feet above the bass, lay
the McPherson’ Creek coal seams, of somewhat inferior rank to those of the
Coalspur field, whidh extend for about 1,000 feet below the base of the section.

MacKay (1930) traoed the Brasgeau formetion from the Bighorn ares to
the Coalspur district where it was found to be equivalent to the Saunders’
formation of.that distriot, and ‘the name "Brageau" wes retained by him on the
basis of priority. As used by MacKay-on the Cadomin sheet (1929) the Brazeau
formation 1noluded the ‘conl measures of the Coalspur region., -

More recently MaoKay, in preparing a series of preliminary geological
maps of the Waplabi Creek, George Creek, and Pembins Forks map-areas and the
Wawa Creek areas, and in compiling a more general preliminary geological map of
the Foothills Belt of Central Alberte, subdivided the post-Wapiabl strata into
& lower or Brazeau formation, believed to be the approximate equivalent of the
Belly River formation, and an upper or Edmonton formation, which was considered
to be the equivalent of the formation of that name in the western Alberta plains,
and which carried important coel measures. In making this separation without
the intervening guide furnished: by the marine Bearpaw formation of more southern
and eastern areas the contaot was placed at 'a conglomerate. that lay about 800
feet below the 1owest mein coal seam, an horigon that seemed. to correspond, at
least approximetely, with the base of the ‘Edmonton as observed in areas to the
southeast where remnants of the marine Beerpaw could still be identified. At
the same time it was recognized by MacKay that the Edmonton formation, as mapped
above, the Brazeau, -in places probably included et the top beds equivalent to
and, seemingly, lithologically like the Paskapoo formation of Paleocene age,



17

and the base of the Paskapoo was drawn at the bottom of a thick bed or series
of beds of massive, hard, brown weathering sandstone that lay about 3, 000 feet
above the assumed base for the Edmonton. Only in the Wawa Creek. map-aree,
however, was an attempt:made to map the Paskapoo separately from the Edmonten;
_in the other areas the combined Bragzeau and Edmonton formations, together with
.such Paleocene strata as might be present but. undifferentiated from the Edmonton,
constituted essentially what had been referred to many years earlier by MacKay
as the Bragzeau formation of the Mountain Park and Cadomin areas, and a8 the
Saunders formation in areas ‘mapped by 'Allan and Rutherford between North
Saskatchewan and Athabaska Rivers.

In the early history of the use of the term Saunders formation,
attempts had been made to effect a workable subdivision of the thick series of
strata represented. The division proposed was threefold, and oconsisted of a
Lower Saunders formation, an intermediate or Saunders Coel series, and an
Upper Saunders formation, the lower two divisions regarded as entirely Upper
Cretaceous, and the Upper Saunders &5 in part or entlrely Paleocene, Difficultby,
however, wes experienced in attempts to maintain this subdivision ecross the
verious areas being mapped, and! in'more recent years the subdivision names
have,not been used, and the succession of post~Wapiabi strate, as proposed by
. MacKay, into Brageau, Edmonton, and Paskepoo formations hes been the one most
.generally employed.

This was the situetion until 1945, when the writer (1945) mapped the
Entrance conglomerate in the Entrance area at what was believed to be the base
of the coal-bearing Edmonton formation, 800 feet below the lowest coal seam.
The conglomerate proved to be an extremely persistent and, therefore, useful
horizon marker, =nd 1ts position below the lowest coal seam corresponds very
closely with thet of the base of ‘the Edmonton formation as defined by MacKay
in areas of the Foothills farther to the southeast. In the same area the
writer regarded as pa;t, probably a lower part, of the Paskapoo formation a
“Ehiek sec%ion of largely cobble-conglomerate that occupied much of High Divide
Ridge and that lay about 3,500 feet above the Entrance conglomerate. Elsewhere
In the map-area, however, no possible lithological subdivision between Edmonton
and Paskapoo strata could be recognized, but a fossil plant collection obtained
on Fish Creek, at an estimated stratigraphic interval -of mbout 3,500 feet above
the Entrance conglomerate, was considered by W. A. Bell, of the Geologloeal
Survey, as probably Peleocene, No identifiamble fossils were found between
this horizon and the Entrance conglomerate at that time.

In the Entrance mape-area the strata between the Wapiabl end the
Entrance conglomerate were mapped as Brarzeau in accordance with MacKay!s later
usege, and regarded as essentially correlative with. the Belly River. Fossil
plants obtalned from the upper part of this succession were reported by Bell
to be probably Upper Cretaceous. ' ~

In 1945 Bell visited several aress in the Foothills, including the

Coelspur and Entrence districts, with the object, in par%, of placing more
certainly the boundary between the Upper Cretaceous and Paleocene formations.
.Collections from the top of the Mynheer or lowest commercial coal seam at
Coelspur and Sterco, and, consequently, well below what had hitherte been
regarded/as the probable upper limit of the Upper Cretaceous succession, were
identifled by Bell as definitely of Paleocene age, and the flora was considered
to be typlcal of the Paskapoo formation. Collections obtained near Entrance,
south of Athabaske River and not far below the Entrance conglomerate, were
identified by Bell as Upper Cretaceous and probebly of Edmonton age. On the
basis of these determinations it now appears probable that all strata in this
region down to the Entrence conglomerate, including beoth the upper, coal~bearing
part of the Saunders formation of Allan and Rutherford, and the Edmonton
formation of MacKay, are of Paleocene age, and that the only equiwvalents of

the Edmonton formation proper would be strate lying beneath the Entrance
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conglomerate within what had been mapped. as the Brazeau formation. The in-

clusion of thg.coal-bearing series with the overlying Paleocene strate is in

" harmony with Rutherford's earlier report (1926) in which all beds above the
uppermost coal seam of the Coalspur ‘field, including the ‘coal seams of
McPher§on Creek, were -regarded as probably Paleocene. On the other hand, these

. “-combined Tertiary strata can no longer be. fittingly defined as Paskapoo, for
’coal in’ appreicable quantity is not known in the type areas of that formatlon.,

In the present report and on the accompanying map the term Brazeau
is retained in the sense originally applied by MacKey for all post-Waplabi
Upper Cretaceous ‘strata. These are considered to be mainly of the same age as
the Belly River, but mey include some overlying Upper Cretaceous Edmonton
equivalents. The strata above the assumed position of the Entrance conglomerate
are,: in the light of Bell's recent findings, mapped as Paleocene,

STRUCTURAL GEOLOGY

-

: BrQlé. map-area includes parts of thres main structural units, which
are, from west, tp east, the Pocahontas-Moosehorn basin, the:Boule Range, and

the Foothills belt. Each of these units is structurally complex and, excepting
the Boule Range, doubtless. containg more minor folds and faults than the limited
exposurés indicate, The principal structural features are described briefly

in a west to east order.

POCAHONTA S=MOOSEHORN BASIN

The Pocahontas-Moosehorn basin is, structurally, the continuation of °
the Bighorn-Mountain Park basin, and lies between the first main range of the:
Rocky Mountains and outlying ranges. Where crossed by Athabaske Valley it is
2 1/2.miles wide, It is-separated from the miin range, éalled the Bosche Range,
by the mein Rocky Mountain overthrust. Its strucfural connection with the Boule
Range to the easty is obscured by overburden. :

The basin is underlain by’ Lower Cretaceous streta whose structures
sre imperfectly known because of the extensive drift cover. The éxposures’
indicate close folding, probably accompanied by faults. -An anticline marked
by exposures of Cadomin conglomerate noses out 3 miles northwest of Miette
because the fold plunges northwestward. This enticline is flanked “to the
northeast by a syncline which agaln brifgs the Cadomin Yo the surface,

-} o . .
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. BOULE RANGE L o
The Boule Range 1s an outlying range of the Rocky Mountains thet dies f
out northwest of Brfilé map-area, It consists gtructurally of & large fan fold .
4 miles wide, The mast westerly unit of this structure is a eonsplouous anti-
cline here termed the Moosshorn fold, which is recumbent toward the west with
its axial plans almost horigzontal., The most easterly unit is an anticline over-
turned: toward the east, and here termed the Front fold, Its axial plane dips
about 45 degrees.to- the southwest, and 41ts lower 1limit dips toward and is
truncated by the Nikenassin-Boule overthrust, Collet (1932) interpreted this
structure as a nappe . -Between these two, flanking, overturned folds are two.
main symmetrical anticlines, three main Synclines, and small minor folds,

No faults were mapped within the Boule Rangg,butfane or more may be
present in the Devoniax ‘shaly strate near the core of the Front- fold,

- L .
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The Nikenassin-Boule overthrust i{s e pronounsed fault that extends
northwestward from the Brarzeau district, and forms the Ftddle ° and Boule
Ranges by thrusting resistant Devonian strata upon the Mesozoic strata of the
Foothills. ‘South of the Athabaska this fault lies near the foot of Roche &
Perdrix, but there its exact location 15 obscured. . It is well exposed from
Br{ilé Lake to the 'line of the 6th meridian, where the fault .plene dips about
30 to 45 degrees southwest. The downward extension of the Boule Range folds
and the Nikanassin-Boule overthrust are unknown, and at least three possibili-
. ties can be postulated. The fan fold may lie in a wedge bounded to the east
by the Nikanassin-Boule overthrust, and %o the west by an east-dipping fault
whose trace would be along the east border of the Moosehorn basine, Such a
fault is postulated on the map accompanying this report. According to this
conception, the strata forming the range were forced upward and squeesed
laterally to develop the fan fold. As the lateral pressure continued the
flanking folds were overturned and their lower limits finally faulted,

An elternative explenation is that only the east flank is faulted,
and that the strata forming the lower limit of the Moosehorn fold pa&s by
folding into the deep~seated strate of the Moosehorn basin. Lack of outerops
prevented the study of the structures in this part of the aree, so that it
could not be determined whether or not such folds exist,

A third possibility is that the Nikeanassin-Boule overthrued extenda i
continuously beneath the Boule Range and re-appears as the fault postulated
in the first explanation. According to this theory the eatire mass of the
Boule- Range was thrust -eastward, or the underlying strata were underthrust.
The objection to this theory is that it does not offer any explanation for
the reversed recumbence cf the Moosehorn fold, .

€

FCOTHILLS BELT
P The western part of the Foothills belt consista of a series of fault .
blooks in which-the ptrata are folded.. Folding seems to have ocourred first,
with overtirning toward the east, and to have been followed by thrusting along -
fault planes that dip westward. In the eastern part of the belt, chiefly north
and east of Brlé map-area, faulting is less common, and the folding is more
open and more symmetrical.

Folding Mounta in-Brilé An'bic line

The Folding MountainsBrnle anticline 415 o fairly compressed fold whose
axial plane 15 inclined about 70 degrees to the southwest, It extends north- '
westerly fiom Folding Mountain across Black Cat Mountain and the ridges near
the heads of Prine’and Sheba Creeke. A minor fault displaces the strata on the
west flank of Foldlng‘Mountain.

A fault was postulated in the Iuscar formation at the east flank of
Folding Mountain to explain the anomaly between the structure at Folding Mountain
and at the head of Maskuta Creek (lang, 1944). In 1946 the Jasper No. 1 well,
at the west side of Folding Mountein, after passing through Devonian strata,
enoountered a fault at a depth of 4,900 feet and penetrated beds of the Luscar
formation. This fault appears to be the same as the ome postulated at the east
side of the maountain, and the strata forming the mountain appear to be part of
a fault-block thrust over the Luscar and bounded on the west by the Nikanassine-
Boule overthrust., The probable continuation of the fault at the east side of
Folding Mountain extends from Scovil Creek to the 6th meridien 1line, thrusting
Luscer, Nikenassin, Fernie, and Spray River stwate on the Luscar,
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v v .Beveral faults occur. ‘on and near Black Oat'Mountain, the more - .
prqminent of ‘whidh ‘are indicated on the map. One Of ‘these is interpreted as
repeating the Cadomin conglomerate. Two conglomerate bands outerop on the east
side of. the mbuntain. One is narrower than the other but for ‘1ithological
reasons it is. regardeﬂ as & repetition of the Cadomin rather than the -higher
bed already duscribed as occurring in the Luscar at’'Folding Mountein. The
81mp1est explana+ion 1s _to conelder. that this bed is repeated by a normal fault.
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- Fault between Luscar and Bleckstone Formations

The western ‘boundary between the Luscar and Blackstone formations is
shown as an assumed fault. This relationship could be a normal one, with the
Blackstone océupying a syncline, but it:is thought more likely that the Luscar
is thrust on the Blackstone,

Solomon Creek.Anticline ) S e

-

. P PR e ES IS s
st s At thenmouth of Stimgqn Creek the upper beds of the Luscar (or Mountein

Park) formetion are eprsed at the crest of an anticline, with the lower beds of
the Blackstone on each flank, This structure was drilied by the Shell Solomon
Creek No, 4 well, but iﬁstead of penetrating the expected thickness of ‘about
2,000 feet of Luscar strata, 4 774 feet were éncountered, | ‘indicating either that
the folding is more: cOmple& than suggested by the “surfece exposures or that the
Luscar is repeated by orne or more faults for which thére is no surface evidence.
The wr¢ter<Suggests that the main anticline lies between Solomon Creek and the
ridge, known locally as the Cardium ridge, on which the Bighorn outcrops, and
that the strata near the mouth of Stimson Creek are thrust over the west limit
of this fold by a fault whose trace lies in the depression half e mile northeast
of the well and in line with the upper part of Solomon Creeks This explanation,
shown on the structu“e-section on the map accompanying ‘this report, seems to be
the simplest ome to confdrm with the limited date available, but the actual
relations ere- pvobably even more cOmplex.‘ .

| |
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Struoturé bf Solomon Mountsin, Black Bear Ridge,’ and Cardium Ridge

The strate on Solomon Mountain and on Black Bear snd Cardium Ridges lie
in a syncline whose northeastern .limb is faulted, . The southwestern limb exposes,
in ascending order, the Blackstone, Bighorn, and Wa apiabi formations and the lower
part of the Brarzeau. Becauss the syncline plunges‘southeast, the Bighorn forms
e "nose" near the 1line of'the 6th meridian, and the Solomon sandstone "noses out"
on the summit of Black Bear Ridge (a local name for the ridge immediately north
of Solomon Mountain), ‘The upper.part.of the Wapiabl, and the Solomon-sandstone,
are repeated by faults on the east slde of Solomon Mountain and on Black Bear
Ridge. These are thought to be westward dipping thrusts, and at least one of
them must extend down the valley of Paradise Creek. . . ce

Sy -4 ¥
oo Tt Entrance Syncline
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In the adjoining Entrance map-ares the Entrance syncline is a broad
fold that becomes increasingly compressed to the northwest, It crosses the
northeast end of Solomon Mountain, and ite probable continuation was found on
the upper. part of Jarvis Creske Northwest of that creek the few. outorops all
dip northeast, but the fold probably continues obscured by oyerburden.

[
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‘Prairie Creek Anticline

5, g ©oe [ S

: The Prairie Creeék anticline, in the Entrance ares, is the gontinuation
of the faulted Coalspur anticline, Near Qrechard Creek it is represented dy a
seriés’ of minor anticlines and synclines, To the northwest it continues across
Brilé map-ares immediately south of Athabaska Lookout and st Jarvis Creek, beyond
which it could not be found because of the few rock exposures,

ECONOMIC GEQLOGY

e ' o 0IL AND GAS’ POSSIBILITIES .
2t . i ' i
¢ The 01l and gas possibilities of Brﬁle map-area have.been investigated

in récent years as part of the’ geteral exploratOry campaign along the Foothills
belt., Several oil companies made geological studies, and two wells were drilled
unsucoessfully, -The Shell Exploration Company:-drilled the. Shell Solomon Creek.
No. 1 well on"thé Solomon Creek anticline in 1842-3. This well.was spudded in
near the top of the Luscar formeation, and was abandoned at a’'depth-of 4,774 feet
when the great thickness of Luscar strata penetrated indicated structural com=-
plexities not evident at the surface., )

The Anglo-Canadien 0il Company drilled the Jasper No. 1 well on the
west FIank7of the Foldihg Mountain antiéline in 194-5, “Thé erosion of Athabaska
Valleéy ' eiposes the Rundle 'at the crest of this anticline, and the floor &f the
valley,' benéath the overburden, may be eroded into the Devonian, Because the °
anticline is overturned toward the east, the well was located on the west flank
in the hope of encountering oll=beasring Devonian or Cambrian strate near the
axis, The well was commenced in the Fernle and, as already explained, struck a
fault at 4,900 feet and entered strata that probably belong to the Lusoar
formation.‘ The well was’ abandOned at a depth of 5 096 feet.

"‘;UJ' PR 1 osda I : e GO
""" The'failure' of these wells does not condemn the possibilities of the'
ares‘ss a whole, but indicates the necessity of gnining subsurface information"
before the deep-seated structures can be interpreted in detail, cen )

Comparison with the productive horirons in southern Alberta suggests
that the Rundle is the most promising formation, but Cambrian, Devonian, and
Mesogzolc strata could contain oil or gas. The porous sones near the top of the
Rundle have already been described. The: only bituminous residue seen in the area
was & small amouht in fracture planes in sahdstOne of the Spray River formation
west of the head of ‘Prine Creek,

. COAL . .

: ‘ The Lusoar formation contains a_great deal of ¢oal in seams of commercial
thickness, which, being hear transportation, may be mined at some future date.
Coal seams have been described in earlier reports (MacKay, 19294, 1930) and, as
no' activity has occurred sinee, end a5 the workings cannot now ‘be studied they
are only briefly discussed. :

i . Mo PR v . T N , S . »
r- . Lo . Lo k -

. o - " BrQilé A
From 1914 to 1928, 1,836,743 tons of bituminous and semi-bituminous
coal are reported to have been mined at Brfilé by the Brdlé Coal Company and.the
Blue Diamond Cohl Company, in one of  the largest and best=equipped coliicries in
Canada. MacKay reports that the Luscar formation there contains six or more coal
seams, three of which;" 5,,7, and 9 feet thick respectively, were mined, He was.
unable to detormine’ the interval bétween these seams and the Cadomin conglomerate,
but estimated the No, 3, or lowest, Seam to be TOO feet above the conglomerate,
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The northwestward extension of the Brﬁle conl measures received some
development where erossed. by: Scovil. Creek and two branches of Prine Creek, A
small tonnage whs mined:at* Prine Creek. by the Mount Cavell Collieries;- Limited,
and hauled to Q'tipple at Solomon Siding. MacKay reported that the seams at '’
Prine Creek were 3,9, and 7 feet thick, end that they lay at apparent intervals
of 960, 1,020, and 1,180 feet respectively above the Cadomin, but’ that thbse
intervals were probably exaggerated by faulting,

Folding Mountain

What appear to be the same general measures a8 those at Brfild occur
at the east side of Folding Mountaln. These were.explored by open~cuts and adits
several years ago, when the property was known as the "Drinnan prospeot", More
recently drilling was done by Sterling Collieries, Limited, MacKay (1930 p. 12)
reports that the earlier work indicated four seams with average thicknesses of .
5, 10, 12, and 3 feet. The drilling indicated a.24-foot seam 1,000 feet above
the Cadomin,*and at another locality, a l4-foot seam that may be the same as
the 24-foot oéne, lying 900 feet above. theACadomin.

Ronde (Creek

- - ! , o .
Coal was mined at the Bedson mine near Ronde Creek by Jasper Park
Collrsriaswhen they.operated their main mine at Pocahontas, across the river,
The seams are described by Dowling (1911, Pe 214) and MecKay (1950, Ps 9)e

P .
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) GYPSIM

Gypsum hes been reported at the top of the Whitehorse member of. the
Spray River fonmatioq in nearby aress (Allan, 1933; Warren, 1945, p. 482). This.
mineral was not noted in Bralé map~ares, but prospecting might locate it along
the Spray River-Fernie contacte. The matter is worthy of mention as the Brilé
area is close to transportation.

N . .
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I 'PH&SP}%K“TE"NL :

3 . * ! . K

~ The ocourrence of phosPhatic limestoné at the base of the Fernie
formation hes alréady been mentioned. Samples taken by the writer have.not
yet been analysed, but others are sald to contain ebout 0.5 per cent ‘Py0g.

-
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