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BRULE MAP-AREA, ALBERTA 

INTRODUCTiON r i 
: : '.~I .JuCI 

. . . I:> -
·1· ·. 

"<.: Brule· ma.-p~area. (latitude s3°1s~ ·to 53°50 1 , l~~gitud~ _ 117°4s'1 to 
118°00') ino ludes '. f~O equare miles in the Foothills and the Boule :R.ange 
of' the Rocky Mountains., in . we~t-central Alberta. ' The eouthwestern part of 

·the _area is in Jasper National Park, the eas~ bounQe.ry ~f which roilows 
the crest of Boule R(lllge. The map accompanying thi~ report has been · 
extended about 2 miles south of latitude 53°15' to inolude Folding Mountain 
and some prominent structural features west · or Brule Lake., but as no base 
map was available for this extension, the geology 1$ only sk~tched. 

. . 

From 1914 to 1928 a coal mine at Brule was one of the largest 
collieries in Canada, but it was abandoned 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 unsuccessfully at 
SQlomon Creek an~ Fo~ding Mountain. 

. . 
The south ·part of the area is crossed by the main line, o:t. 't~e. '. 

Canadian Nat'iona.l I{aiiway and the · Edmonton-Jaf!per highway. A short 'b~anoh 
road leads from the ·highway to the village of Entrance~ just east of the 
map-area. A forestry road from ·Entrance passes Jarvis, Lake ~d. branches 
near Powder'' Creek, both branches extending to Wildhay River at points. 
beyond the .map-area,. The more we:sterly of these branches, cal).ed thf.! 
Lower Trail,· is the main route to t _he Smoky River country and h travelled 
chi-efly by pack-tra'ins., but trucks · have b'een ·ta.ken as far as· Moberly ·creek 
in dry weather. Another poor road extends from Entrance along the nor~h 
bank of the Athabaska and joins a good road built by the Snell Expforation 
eompany from Brule 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 rc)ads to variO\lG parts of the area, but mo.st of them are 
li~t;e us~~-~~ -~ -~'?'?r cq:qqi~ion. A pS:ck-tr·a.11 exten~s .• southwe.rd .from 
Brule station, crosse·s a rocky ricl,ge at the head of Brule Lake, and follcws 
the north side of Athabaska Valley to Devona, west of the map-area • . A 
little-used branch leaves the main trail near the abandoned Bedson coal ' 
mine and follows ~h<; l valley of . Moo.seho~n· Creek. _So:ine of the i;;erd. rP!'Y. . near 
Solomon Creek, Brule 1 and Miette has been bµrned ' cleanly and regrown. py 
poplar, rendering travel there fairly easy; the re~t of t~~ ·_ map-0.rea , is 
difficult to traverse because· of fallen ·timber in the f9othille an~ 1 ~he ~ . ) ' ~ . ' -

. rugged terrain of the mountains. . ~- · 
..... l J 

~ ... . .~ 

Previous Work ' .. '\ ;, ... 

Dr. Hector ·of the· Palliser Expedition ·visited Atha~aeka Ve.ll~y ; 
during the winter -of 1859 (1863).1 In 1898 James .McEvoy of tb.e ., Geologic~l 

r . 

1 
Year and page 'Ilumbers in braekets are those of references at the end of 
this report. 

Survey made a ' reconnai8sanoe of the route from Edmonton to Tate Ja.une Cache 
(1901)'. In 1910 and 1911 n.B. Dowling. studied the coal .de.posits of Jasper 
Park and published brief descriptions of the ·forniations;. n~ar Brule Lake 
and Moosehorn Creek · (1912). In 1916 J.M. MaoVicar· examined the coal 
occurrences betwe,en .. Br~le and Smoky River (i917 / 1920, 1924). R.L. 
Rutherford map.ped the Foothills belt between Mcte.Qd an~. ,A.tbabaska. River 
in 1924, under the auspices of the Research Co{ihcil orrAlberta (1925). 
His map. published on the scale of 1 inch to 2 miles, ' includes the ' southeast " , . corner of Brule map-area. B.R. MacKay of the Geological Survey made a 
detailed study ?f the Brule coal d~posits ~n ; l9?J (1929A), and in 1930 

I • • -
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published the results of other coal examinations, including the see.ms at 
Folding Mountain (1930). In 1929 L.W. Collet and E. Pe.rejas, of the 
University of Geneva, visited Athabaska Valley and published a structure­
section that includ~s Boule Range (1932). In 1932 J 4A. Allan, P.S. Warren, 
and R.L. Rutherford~ of the University of Alberta, published a paper 
presenting an excellent summary account of the stratigraphy an4 structure 
of the mountains near Athaba.ska River, ipeluding Folding Mountain'- J1J3~). 
Too writer ma.de a. preliminary study of a section between Obed and· Brule 
L~ke in 1943. He spent part of the season of 1944 in· the Brule area and 
complete~ mapping 'it in 1945. He is inde.bted to officials of Anglo:­
Canadia.n Oil Company, Imperial Oil Company, and Shell Exploration Company 
of Canada, for permission ~o publish information gained from wells drilled 
in the area. 

Pl!YSICAL FEATURES 

Most .. of the map-area is in the western part of the Foothills ~ 
belt, but the· southwe st.ern part is in Boule Ral'lge, an . outlying part of 
the Rocky Mounte.i'ns. · The more westerly •foothills' a.re mounta,inous, . 
such summits as those of Black Cat and Solomon Mo.untains rising to a.bout 
6,000 feet above ,; sea..:ievel. Boule Roche, the highest point in Boule Range 
within . the map-area, has · a.ri elevation of 7,826 f.e~e.t., The sharp line of 
de.ma.rce.tion .between the "Foothills and Boule Range. is marked by the 
Nikanassin-Boule fault ' that thrusts massive beds . of Devonie.li . lil1l81tone · 
upon yoUn.ger, softer formations, ea.using a. preoipi tous mountain front · • . 
Mo .at . summits hav.e steeP' cliffs on one side and gentle dip-slo~~ on the . 
opposite side; · · · · 

. Th'e dis section of the map-area presents a ;three-fold pattern. :· · 
The '.fll.0.Ste.r valley of :Athaba.ske. River and Br~le Lake· orosses the · area in 

. a. northeasterly dir.ection, .. and -may be an. e.nteoed.ent valley. A Wide, · 
· drift-oove~ed ~alley extends northward from ·the outiet of Brul~ Lake ·and 

has its southern · part occupied by the lower reaches o.f Solomon' ·creek, its 
I centI'.al part '~drained' except by seepage I and its northern pa.rt occupied 
by a cha.in 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. ~c~ ·etor of Athabaska ­
River at one stage drained northward and carved this valley, a.l;id that at 
the close of Pleistocene time it was blocked by : i9e or a.morain.e, or both, 
causing the river to cut its present gorge. The secondary streams, of 
which Moosehorn, Solomon, and Paradise Creeks are the largest, flow 
southea.sterly or northwesterly / parallel to the strike of the bedrock., 
and are responsible f.or. the northwesterly trend of the ridges, both in 
the ·foothills and in the moU?ltains ·proper. Moosehorn P1'.~ek flows in e. 
lar.ge' intermonta.ne ·valley that separate a Bo.ule Range from Bosche Range, 
which--- lies immediately west of the map .. area. The third class of streams 
a.re tributary and roughly perpend.lo.ular to the -se-condary -streams, and .ai;.e 
responsible for the dissection of the ridges into me.s~.~fs. 

A large valley glacier evidently moved down Athaoa~ka Valiey, 
truncating and polishing the spurs of Boule Range. A large terminal. . 
moraine from t~is g~~o·ier must have dammed the valley, . thereby for~f a 
lake about 2. miles wide and 60 miles long .st~ding. at least 350 fe'3t ~ . 
higher than the present level of BrGle . Lake, Evidence of the par't df this 
ancient ' lake ,that lay withi'n the map-area is .to be; seen in w_ave .. out -c1iffs 
ip sand'stone betwe-en Brewste'r and Oldhouse Creeks·, and in extensive dep0sits 
of ·strat"ified. s.il t "and grave 1 in the .region between Br~le LakEi ·M(f ·tl'ta·: east 

.boundary of tb,e a.r.Efa•': Br~le Lake is being fill~~ .with sil.t as the:. present 
ri:ver erodes the· sUt :deposited in the more weste.rly part of 'the' anee~tral 
lake, ' ) · '' · ... · .. 

r 
• • • t 

Smaller valley glaciers occupied such lateral valleys as those 
of Scovil, Old house, and Prine Creeks, whieh have large cirqu.-3s at their 



heads. These oreeks have recently cut gorges as much as 100 feet deep in 
partf of their valley floors, partly in morainal material and partly in 
bedrock. The work of alpine glaci_ers 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-marine sedimentary 
strata, ranging in age from Devonian to Paleocene, that were deposited 
along the east flank of the Cordilleran geosyncline. These strata have 
been much deformed by foldin€ about northwesterly trending axes, and by 
great thrust faults with traces parallel . to the axes of the folds. As 
a reEult of this folding and faulting the formations are exposed in long, 
relatively narrow, northwesterly trending bands. 

The oldest, Devonian, formations are brought to the surface 
in Boule Range, where the structure is in the form of a f~n fold 4. miles 
wide, of which the most westerly anti~line is recumbent toward the west 
and the most easterly is overturned toward the east. For convenienoe of 
reference in this report the western recumbent fold is called the 
11Moosehorn fold", and the eastern one the "Front fold", Carboniferous 
formations, as well as outcropping in Boule Range, are exposed in 'windows' 
in t he, more westerly Foothills. The exposed formations are increasingly 
younger tQWard the southeast, and toward the southwe1t in the interm.onta.ne 
valley of Moosehorn Creek, Jurassic strata are the youngest that occur 
in Boule Range, younger beds occurring only in the Foothills and in the 
intermontane valley. The formations in the northeastern part of the area 
are exposed in wider bands, partly beoause the folding and faulting there 
are less intense, and partly because these tonnation1 are thicker. 

' The formations of BrQle ma.p-area are the approximate counter-
parts of formations that were first studied and na:med in southwestern 
Alberta, 200 to 300 miles to"th~ - south. Some formations show remarkable 
similarity to the type localities, considering the distances over which 
they have been traced• Other fornations of southern Alberta do not 
extend as far north as BrQle area, and still others have changed litho­
logically 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 Br~le area 
and tm.t of southern Alberta are the presence of a shaly unit of probable 
formation.al rank in . the middle of the _Devonian strata; the absence of the 
Rocky Mountain quartzite; the occurrence of commercial coal seams in the 
Blairmore equivalent instead of in the Kootenay equivalent; and the 
absence of the Bearpaw formation, which makes it difficult to distinguigh 
the Belly River equivalent from strata. that may correspond to the Edmonton 
forim. tion. 

T~e 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 outcrop data. Probably 
many more faults and minor folds are present in the foothills part of 
the area tha~ . are indicated on the map. 
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The oldest strata expo~ed in t~e . area ~re !M-~sive, thick­
bedded, grey, light weathering liiii~ston~ a.'hg d olom.i te, squeezed into e. 
very co:mpre1:sed anticline that for111~ · tl}e ccire.~ ?:t.' . the Front fold. This 
oore is exposed ·on the ·precipitous face.of the mounts.in e. ·mile south-
we st of Br~le station; ·at least · 2·00 ~~et of strata being involved. · · 
f'imila.r beds f ·oritt !l nii:&ol" :anticline about 2 miles south of B~le · St9.tion~ 
and between thi:s a:nd -the first-me~tioned occurrence there are : sma.11 "·,:,: :-

. r- • .• f • ' • •• ~~ • I ' 

isolated mass.ea of similar limestone ~ying, immedia;tel,y ab~~~: ._the· Nikn:ria:sfl'in-
Boule. ·OVert:Q.ru'st, evidently remnants of .t:t:i.e strata. involved r-ill ·the Front '. ·· 
~;<>:Ip ,tJe. t were· torn off. by the thrusti~g. : Considera·ble time wa-$J . spent · ··· 
se13.rching unsuccessfully for fossils in" these bed,s,. T~y !:\.re thought .·l ·. 
to. be part of the Devonian succession, but are possibly pre-Devonian. 

. - f 
The"a:bove-described beds· ar.e ov~rl.8.in' by about 50P feet of · ·- ' 

thin .... bedded, greyP · li'ght weather;tng·, · oalcareo~~ shale • . limestone, and ·· 
dolomite. ·; These bed's .:are well exposed jul5t west. of" the upper part of· 
BrUle La~e,. ;.where the Front _fold is . t~unoa.tep by Athabaska .Yalley; · 
and they extend ·along the mountain front for 4 miles. from.Brnle Lake -
to Boule Roche Mountain, forming the e. pex of the Front -fold. Fossils ·. 
collected from Lthe·se beds were 'determined by R.A.C. Brown, of the 
Geological" Su-r.vey, as Upper Devonian. · · .. . . 

The rooks ·or the succeeding map-unit consist .of about 1 1 000 
feet of massive, thick-bedded, grey, light weathering limestone and 
dolomite, which contain sma.1.1, irreguler-shaped mas,ses of cher.t. These 
bedE form high cliff'.s extending from the tunnel a.t·-:the, head -of Br·du· 
Lake to :the mounta 'i.n behind Bre1 e station, whence they .continue a.long." 
the moun~ in f ront .. to the 6th meridian line. South.east. of· Boule Roche · 
they ~orm two ; bands, onl"J :ying above and one b6.ll;>W~. the antiolina~ oore 
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formed by the shaly beds. Northwest of Boule Roche, where erosion has 
not exposed the undertying shiiy' beds, the' strata. form the apex'-or 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 wer~ det~rmi.ned by R.A .c. Brown to represent 
both the Spirifer whitneyi and the AtryP!- zones of the Upper Devonian. 

Correlation 

In 1926 H.W. Shimer (1926, P• 2) published a report on field 
work done a few years earlier in which he a. pplied the term "Minnewa.nka. 
formation" to the Devonian strata at Lake Minnewa.nka near Banf:t'. These 
strata h~d previously been mapped by Dawson, McConnell, and Dowling under 
such looi:e 'terms as the "Limestone series", "Devono-Carboniferous", and 
"Interm.edia te limestone". Shimer defined the Minnewa.nka as resting 
disoonformably upon the Ghost River formation of unknown age, consisting 
of 285 feet of thin-bedded and shaly tm.gnesian limestone, and as overlain 
by the Mississippian Banff shale• He divided the Minnewa.nka into an 
Upper Part composed of about l,OOO 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 tllit seem identical with Spirifer whitneyi, 
thus implying an Upper Devonian age for the entire Minnewanka fornat!on. 

P.S. Warren (1927) mapped the Be.nff area. in 1923. He followed 
Shimer in the use of the term Minnewanka fonnation, 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 c?ntai,ning 
defini~e Devonian fossils, could not be ascribed to any particular epoch, 
but he concluded that the great thickness of the Devonian succession 
indica. ted the. t Middle and even Lower Devonian strata might be represented ... 

In 1·929 B .R. MacKay (1929A) published maps of the Ce.domin and 
Mountain Park.areas,. lying 30 miles southeast of the BrQle map-area·. 
They show three unnamed Devonian map-units: _ t~e lowest described as 
consisting of "limestone and dolomite; shale and quartzite in lower 
part" ; the middle 1 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 ma. p-uni t. v.r .A. Kelly, who we. s 
associated with MacKay in mapping these quadrangles, prepared a manuscript 
that has not been publiShed; in which he used the term 11 Blackface Mountain 
shale" for the middle unit. · 

E.M:. Kindle (1929 1 P• 164) used the term 'Minnewa.nka' to include 
all the Devonian of Jasper Park, and found a. threefold division. He 
described.the lower unit as consisting ·of 1,200 feet of heavy-bedded · 
limestone and found in it fossils suggestive of the Lower tevonia.n. This 
is overlain by 1,300 feet of drab shales including 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 entire 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 a.s 
1,000 feet of massive or hea."VY-bedded magnesian limestone containing an 
Upper Devonian fauna• ·;· · · 

P.E. Raymond (1930) visited the Devonian section near Roche 
'Miette in Je.E'per Pe.rk, and dividea it into the following formations," in 
'lScending order: "Flume", "Perdr·ix", "Boule", "Corona.eh", "Fiddle", and 
"Kiln''. The Perdrix, Coronach,· and Kiln Were despribed a.s consisting of 
black shale, and the Perdrix was said to be ~quivalent to Kindle's Miette 
member. Raymond pointed out that the name "Miette" was inappropriate 



b~.<?~1.:,1.~e-- ~t,, J;l!3,d a.lreadi been used · by Walcott f~li ri.~ Precambrian formation 
in ·t~e( R6.QfY" Mouritai~s • .i • : ":"i:r .:-. 

' ~ • , • • I ;· •, t 

!w ': . '"" : Allan,. War~~n, 'e.~d Rutherford (l,.932., - pp,. 2.33-238) studied the 
:~Dev3M~it·6f ' J~spe~ ·Pa~k, .aP.d stated that the .. mo~t ,:westerly succession, 

':t-\f 1fn h tfH( ·p~ti~~Aes · n~~r . tbe.~ town of Jasper, i~ , v~iY._: like the Banff section, 
. - ediisl~tifig~ tit an ~ppeJ:' :. i,"obo feet of ma.ssi ve 11 limestone and a lower 

' 1;eocY'relft 6f'~9re thiri:iy bedded magnesian iimestone and dolomite with 
,., . - ,... ... .J .. • ! • • 

occasional snale 'Qeds. They, therefore, con~inueci .. the· use of the term 
Minne1\~clfa .. f6r all the Devonian strata of . Jasper Park. They stated th&t, .. . .... , ' .· ,, . .,, .. 
'as ' the 'Minnewanka. ,1.s followe<l . eastward, black ~~le, 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 
1.'1}.(iette member1', and they considered it to be Kelly's "Blackfe.ce Mountain 
shale11 , and proposed the adoption of that name. They detected serious 
e.noma.lies in Raymond's section, apparently -due to misconception of °'he 
structu:'e, and did not adopt the forma;tio?¥1-l ne.mes proposed by him• llla.n,· 

· Warren, and Ruther.ford d.e&cribed two distinct Upper· Devonian faunas J the · · 
Spirife.r whitn.eyi .fauna. in: the "Uppe~, M1.nnewanka11 

' · pa.rtioula.rly. ipr :the. 
·. u~p~rmpst bed~ .. . ,a.~d '¥.e ;Spirif'er jasperensis f'au~-. 1.n the. lini.e:ttt:one ~~"i·~·· ·. 
· · i~ed~~~E'.,~Y. .:Oe;t..owJ~pe; . "13.~~Qkf~c.e , ~ou11~ain, shale'~: and'. tMy stated that' ·· 

'';tn.e , v~_I"t'i;c,tt.J,,. di~~rib.wb:ton .Df , t}}~·~ fau,na;s ~s nq'R; e.s yet known, and much 
· !(i•eH:aiie-cf }'fo~k' w:il~, b·e; .ne9-es.s~r,y to ~btain .t).'11.s- knowledge." · · 
' • • I ~ '' : • • : ' :·1 I I ) I. C°j • ' , : • • 

·' - 'J:n the M6o's~ · Mourita.i~ .anQ. . ~~~Jey . a~ea~·, east .of Banff> H.~. 
Bea.eh (1943 p pp~ 10-17) gave· the naine Fairholme formation to strata 
·equivalent to th.~., lovv:!'lr M1pnewa1fka •. The. fossils he found in ·this 
a.ssembl~'ge' CO\lid"" only' be determined as 91lurian or younger. He named 

. . . - . .l' 
the str~te. · equivalent to the Upper Minnewanka. th.~ Palliser formation, 
and eonf'-i-mea.''. t'h.'e 'Opper Pevo.nian age of at lea et the upper pal."t . of · this 
unit·:~'~! He ~ta'b.~d t~:t the strata designated as 'Phe Fairholme and Palliser 
formations a.re dlstinct lithological units; pointed out that both Shimer 

. e.~d _'l!lra.rren re~ogni~ed ~ 'bwofold .. di:vision o.f their. Minn~nka.- formationJ 
1 a:ri.~ ·L S~gges~e~ the. t ' the ._~innewa~ COE.Sti tuteS 8. group Ta ther than a 
.rdrfrAtion·. · . 

;.i; . .j.1 

• P..·!' i'! . 'rh~ ·tJregoi~g desc~iption of the succ~ssi~n in Brtlle qp-e.rea ·· ,.,~' 
and ·the 8ummary of worlC in .nearby areas indica.te .. that in this :r:egion the ·J. .. 

•
1 

· 'e·trata ·e,pproxiril9.tely ~quivalent to the .Mi~~nka exhibit a definit~ three-·"' 
· :fold ·a\ibdiVisfon, The upper unit .1s Uppe,r l).evo~i~n; ·but the reminder ma.:y t 
·inc'lude 'ea'."rlier Devo_:tj.1.an .str~ta, and th_e. :lQ.~~r,m'<>st beds ,may , even 'be· pl'~-..; :-r, ' 
DevOn.ian~r . Tpe· wtit,er .. believee>tha.t all :three uni"t!s are of formational '· · 
ra'nk,' a:nd that · the _jissembltige as a whole might .well be called .. the · : , 
11M1nneW8.nks: gr9\lp11 '. or giv~n some other group: dedgmtion'. The' lower·. and 
upper units probably correspond approximately to ·i.;he· Fairholme and PaJ:.liser 
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
vening shaly unit. For the purpose of this preliminary map and report the 
units are left unnamed. 

; ., ( : . ' .r: ,. r t ·+ " c 

1; 

, .t . ' ... CARBONIFEROUS ,, 

Exsha.w Formation ? , 
' . 

Where .the contact be~een the De~onlan and the overlying bede is 
well exposed, as on the spurs near the head of the West Fork of Solomon 
Creek, ~he me.s.si:'"e ~evonian. l~mestone is overud,n ocmformably by 26 feet 
of soft / very th'inly !a.mina.i;ed., ble.ck, ar g~lla.c~O:Ut!! · l :iJn.e·fftone • The rock 
resembles coel..\b~c~ ;sna~e. ,,:, '.btj.~"effer-ye,&ces .s:trongly on ·the application of 
acid• It is so soft that ·1ts position in exp.osed section~·:·h .•rked by a 
:r.:otch between the' l.mderlyi"ri.g 'Devonian beds and the succeeding Banff 
formation. 



·· The age of this shale is uncertain, as no ~ossils oould be found 
in it. Warren. (1937) gave the name Exshe.w formation to 34 feet of black, 
non-calcareous she.le at the base of the Banff forma.~ion in Bow Valley, and 
extended the use of the term to somewhat similar bed,s near Ca.domin, whioh he 
refe~red to as up to 600 feet of black she.le coars~r and lighter oolOUJ't4 thau 
those· at Exshaw. From fossil evidence obtained at the type locality he con­
sidered the age to be Upper Devonian. The beds described a.boTe, in ·the BrCle 
area, appear to be equivalent to the Exsha.w, but a.re very limy. They have 
not been separa ·bed from the Be.n:f'f', however, because the lithology is not 
identical with the typical Exshe.w; because no fossils were found in themJ and 
because they a.re 11 thologically similar to much of the Banff'. 

Be.nff Formation 

The Banff formation consists of relatively soft, thin-bedded, grey 
to buff W'ea.thering, grey to black, calcareou1f .shale and argilla.ceous limeetone,. 
with a f ·ew thin beds of' grey limestone. These · strata show marked contrast to 
the harder, massive, cliff-forming limestone of the underlying Devoni~n and the 
overlying Rundle formation, and are very like the middle unit of the Devonian. 
A section measured near Boule Roohe Mountain, including the 25 feet of bed• 
that may be equivalent to the Exshiw, is 645 ' feet thick. The well at Folding 
Mountain penetrated 595 feet of strata classed as Ban:f'f' and 20 feet classed as 
Exshaw; the strata nearby dip at an angle of 45 degrees, .and on that basis the 
stratigraphic 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 11.;windows" in the 
core of ·the Folding Mountain-Br~le anticline, at Folding Mountain and Sheba 
Creek. It is probably close to the surface where the West Fork of Solomon 
Creek crosses this n ~ructure, but 1.s, obscured by overburden. 

Shimer ( 1926) introduced the term "Banff forrna. tion" for a bout l, 200 
feet of calcareous shales in the !Ak&·· Minnewanka section, containing Miu1s­
sippian faunas. Fossils collected by the writer at Folding Mountain and Sheba 
Creek were reported by R.A.C. Brown to constitute "a lower Mississippian fauna, 
occurring in the Be.nff equivalent of. the Jasper area". The stratigraphic 
relationships, lithology, and palaeontological evidence indicate the appropriate­
ness ·or the use of the term "Ba.nff formation" for the strata under discussion, 
with the possible exceptton of the beds tha.t may be equivalent to the Exehaw. 
Raymond (1930) gave the name 11Moosehorn f'orJP.a,tion" 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 thie was 
evidently due to a misunderstanding of the structure and stratigraphy, there 
seems no reason for adopting .the terms he proposed. 

Rundle Formation 

The Be.nff formation is overlain conforme.oly by the Rundle, con1i1ting 
of 760 to 945 feet of' nassive, thickbedded, grey to buff' limestone and •olomite, 
with a little 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 
simil.8.r horizons. 

The Rundle is well exposed in the Boule Range, where it forms several 
belts due to repetiti.0n by folding. In the Foothills it is brought to the 
surface only where the Folding Mountain-BrQle anticline is deeply eroded, as at 
Folding Mountain, the West Fork of Solomon Creek, and on Sheba Creek. 
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... : : 
,The name ·11 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 
(1943) indicated that the lower part is Mississippian and that the upper part 
may be Pennsylvanian . F.ossils collected by the wri ·::;er in Brtlle area pr_oved 
mostly to be unidentiffa:ble, but one Cyrtia-like brachiopod was reported by 
A. E. Wilson of the Geolo.gical Survey to be an Upper Palaeozoic g.enus sug­
gestive of .. a rather high .position in the Rundle. The stratigraphical and 
lithological similarities of these strata in the Brule area to the Rundle at 
its type locality, and· the ·meagre palaeontological 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 
is calcareous, The assemblage includes some thin beds of shale and limestone. 
On the rid ge north of the West Fork of Solomon Creek, near the crest of the 
Folding_ Mountain--Brllle 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. 

"i' 

These b eds occupy l a rge tracts in the Boule Range, and a.re also well 
exposed at FoJ_din is Mountain and near the upper r ee ches of Sheba Creek and . the 
West Fork o:' Sol omon Creek a The only locality whe1·e a complete section of 
t~ese beds was seen 1,.s on a spur of Boule Roche wes t of the head of Prine Creek. 
This succession measured 1,090 feet. 

The beds of siltstone and sandstone are overlain conformably by 60 
to 80 feet of light grey , chalky weathering limestone and dolomite that a.re 
locally slightly sandY'• ·' This unit is found at all localities in the me.p-a.rea 
where the ·cop of the Spray River is exposedt as at Folding Mountain, Oldhouse 
Creek', on the ridges between Prine Creek a nd the We st Fork of Solomon Creek, 
and on a tr~b~tary of Moosehorn Creek on the west s ide of the Boule Range. It 
is a useful horizon marker, and is mapped separa. te.ly as the "Whitehorse 
member". -

Ki:r;i.cp .. ~ . ( J, $2-t). proposed the name 11 Spray River forma. tion" for the 
Triassic strata in Bow River Valley previously called the "Upper Banff shale'!. 
This ne.me was adc pt ed by ,Shimer (1926) and Warren (1927), and its use was 
extended . to th~ J4q~~~~~n.£ark .distr.iot by MacKay (1929 ) and to Jasper Park by 
Allan, Warren, and Rutherford (1932) o Warren (1945) suggested the division of · 
the Spray River formation into a lower "Sulphur Mounta in" member and an upper 
"Whitehorse" member.. The former is named' after. Sulphur Mountain near Banff, 
where the type section con·sists of 1, 24·3 f eet 'of laminated shale and limestone 
containing Low_e:r- .Tr;i~.s ,sjp_ fo s.sil.s .•• . ,The· Whi teh'o·r.-s'e mein.be'r f s named from WM. te­
hor se River near .cadomin, and is described as usually not more than 300 feet 
thick, consist~~g . 9f . ~~ght. grey, almost white/ chalky limestone, containing 
Middle Triassic fossils. 

• .. .. • .. c 4 ~ • .. • • • , , '" 

The basal conglomerate mentioneC. c..b.:::.ve lndlcates a disconformity 
between the R~~~~!? - ~l).d $pray .River., which is · to be expected as ·the whole of 
Permian time is pr~hably unrepr~oented. 
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No fossils other than an unidentifiable ammonoid were found in the 
s;i.1tst~ne and sandstone beds lying between the Rundle and the Whitehors~ 
member. There seems no doubt tha·t they represent the lower part of the 
Spray River formation and they have been so mapped. They have not been 
de_signa. ted the 1' Sulphur Mountain member" beeause of the lack of pe.la.eonto­
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 distinotive from 
that of the rest of the Spray River, so it me..y e-;:rentua.lly be desirable to 
ca+l it a format ion and to use a group name for a ll the TriasSiQ ~trata. 

There seems little doubt that the white limestone unit of B~le 
map-area corresponds to the Vfuitehorse member, although it is thinner. No 
foseils were found in it within Br~le area, but many were found where it 
extends just no:rth of Wildha.y River . F. H. McLearn of the Geological Survey 
reports that these include Spiriferina cf. onestae and Myophoria ef. elegs.ns, 
probably of Middle Triassic age• 

JURASSIC 

Fernie Group 

. The Whitehor se member of the Triassic Spray River formation is 
overlain conformably by a.bout 50 feet of fissile, black, phospha.tic, argil· 
laceous limestone that is assumed to represent the base of the Fernie group. 
No section could be found that exposed the next few hu~dred feet of beds 
above this limestone, but the log of the Jasper No . l well at Folding Mountain 
indicates that th~ se consist of dark grey to bla ~k shale some of which is 
calcareous and son,e phosphatic: with thin interbeds of argille.ceous limestone. 

·The upper beds R·: e best exposed at the head.of Prine Creek, where the following 
section was measured: 

Top of Section 

Slight aisconformity with overlying bed of massive quartzitio 
sandstone, regarded as base of Nikanassin formation 

Hard, dark grey, fine-grained, que.rtzitic sandstone in beds 
6 inches to 3 feet thick, with interbedded black shale 

Feet 

constituting a.bout one-half of this pa.rt of the section •••••• . 166 

Dark grey, yellow.weathering, calcareous siltstone • • ••• ~••••••••••·~·- l 

Bla.ok shale .and sandy she. le with e. few ribbons of quartd tio 
sandstone up· to 4 inches thick ••••• , ••••••••••• _ •• ,., •• ~ ••••• ~. 

Crumbly, black shale with interbeds of bla~k, yel~ow weathering 
limestone l ess than 1 foot thick. The upper half of this 
pa.rt of the section is e.. little harder and sandier than the 

22 ' 

lower half o <> •• • ••••••••••••••••• , ........... • ••••••.•••• •• ••••• • • 104 
. . 

Covered •••..•... ., \ .••.••.•.•••• • •••••••••••••••••• o •• o • ••• ~ . t ·• • • • • • • • ~ 2 2 

Crumbly b),a.ck shale•o•••••••••••••••••••••••••••••••o••~· ·;~. · ...... ~ .~~ ~O 

Fine-grained, hard, grey quartzite•••••••••••••••·•~o••••••••••••••• 

Total thickne ss 

' 6 
~ 

341 

; i 

: ,•r 



~• ; r ~ . r. f . 11' 
j . · .: .• ~ • ( t . 

. ' 

.: · :A graphical measurement -r,9{',, the st:ratigrap~ic interval be~e.en the 
basal lini.estpne : and the 1 disoonformi ~y a.t .. Prine"Cr.erek : provides an estimate of. 
1,300 f .ee·t · for the thickpess of the ' Fernie groµp in this region. Thi$ may be 
exaggerated by faulting in the covered . pe.:rt of the .J? ~ec;t;ion, but there is no 
evidence of fault-ing in- the pa.rt exposed. 

' 
An interesting exposure of the Fernie occurs on the ridge southwei»t 

of the head of Prine. Creek. There a s-eption of Fernie . s.tra.ta is inverted, due 
to. the over·turning of the Front fold, and thi.s inver-ted succession is faulted 
by the Nikanassin-Boule overthrust on e. normal . Fernie s.ection. 

The name "Fernie shalen was applied by Leach (1906) to .Jurassic 
shales in -the Crowsnes,t · Pe.ss r -egion that ·had- fonnerly been grouped with the 
Kootenay, but the limits · w~re not str-.ictly defined • . Warren (1_934) pointed out 
.that; the Fernie appears tp plSS upward into the Kootenay or Kootena.y equivalent 
by the intercalation of s.andstone beds, but that a hiatus. is probably present 
because the highes t fa.:una. so fa.-r ,obtained in the . Fernie is· of middle Upper 
Jur-assic e:.ge. The term has been. 0extended by several worker _s to designate 
Jurassic ,strata as- far north as .Athabe.ska . Valley, including bed;s of different 
lithological characters and representing differ.~nt Jur!'issic epo_chs • The present 
practice of th~ Geological Survey is to use the_ term. Fer.nie as designating a 
group rather than a formation. 

~'. (' ) 'j ·: 

- · ' .; _'.fhe. writer, haq considf?red .the slight di;s.confo.rmity found . at the ba.se 
of a b.ed .. of1 : quar.t~i tic .. .sands tone .a.bqut p fe,et .;thick to: .mark ·the top of the 
Fernie i.~. th~ .. Pr~n~ Cre:ek section. This . horhon is not well exposed. 1n other 
pa rts of: the ar:ea. and .. ,the bou.ndary. is ~pp.~d wl}ere this sandstone i .s estimated 
to occur, Belemni t e guards e.re common throughout .the _.she.les .:mapped a.s Fernie,. 
Ammonoids and pelecypods were found at several localities in both shale and 
qua.rtzitic sandstone. F. H. McLearn reports that most of these were indicative 
only of Jurassic age, but that on~ .coll.ection, from a tributary of Moosehorn 
Creek , indicated an early Middle --jtirassic a:g-e; ·and that one from Drystone Creek, 
near_r ,'Foidip.g .Mount~ in, ~s pro~ab1y M·idd.le ~Ju.r..a.ssip. .. 

,'I 

'·' 

- .. ' 

•• .. f ~ I ,.. ' .' ~ f ' • •· ; • 

[· 
l.OJr~ CRE TAC E;O.U,S 

' " i 
, ~.ika.nas sin .F;or,ma;t.ion. 

......... 
,. •' L 

The. Ferni.<? ·!itrata ar~ overl~in ... by a ~ucces. sion . o.f' he.rd, .grey, burr.: · · 
to chocolate-brown weathering, quartzitic sandstone b ed s from l to SQ fe.et ,,thick, 
interbedded with shale, carbonaceous shale, and sandy shale, and containing a 
few, thi~, non-commercial coal seams. These strata have been correl~ted with 
the Nilm.nass'in fo'tniB."tion .- by MacKa:y, who ' placed the top of the formation at the 
base of thEi , C!idomii:i conglomerate. No complete section is exposed'e ··The best · 
section is on · Brown Creek, · near the abandoned town of Bra1•, where MacKay "(1929A) 
measured a total of 1,046 feet _ of · strata, but considered that the lower 92 ·feet 
might represent the Fernie, · This section may contain repetitions due to minor . 
faults and folds. About 500 feet of these strata overlie the disconformity at 
the head of Prine Creek, the remainder of the formation having been removed by 
erosion. Rutherford (1925) considered that at Folding Mounts.in 850 feet of 
strata lay b etween the uppermost beds containing Jurassic fossils and the base 
of the Cadomin. 

Between Scovii Creek and Br~le lake the strata . beneath the Nikana.ssin­
Boule overth:ri:;st _-.c..re - ~uch oontort.~d. _Most of these contain ca~bons.oeous partings 
and resemble the Nikanassin, 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• l62B) gave the name "Kootenai series" (firs·t 
pro pos ed by Sir William Daws on) to the Lower Cretac eous, coal-bee.ring rocks 
of the C~OV[Sn,~~ .t ,P,a s s r egion, poin~_ing_ ~ut that the lqyrer beds that h~ included 
i n this .s eri es . . conta ined marine fossils of probable Jurass.ic age. In 19,13 . 

, (1 ' r {._, ~ ' : , °'; - 1 I \ • '. o ' ' ' • ' \I• ' I ~ t -

Lea ch 8:Jlplied :the , name " B~l;l- irmore" to the upp~r-. part of this ._ s .eries, whioh did 
not confai

1n c.ommerc:i'.8.1 coal seams, placing 'the base of the . Bla.irmore at the 
·!rf . ,. •·. . ' . ... . . , . . . . .. 

base of a ·prominent congfomera. t13 bed subsequently referred to ·as th.e Kootenay 
or Bl airmor e cor .. glomera.te. As work proceeded northward the term Kootene.y wa s 
A.ppli ed. to Loyrer Qr e;~a.ceous coal-bearing strata, but ~;n the central Fo.othills 
it was ' fo~md· ,t h::it: .the commercia l coal sea~s lay above e. conglomerate bed that 
se emed ~)1ndoubtedly ~.quivalent to the. Ble.irmore conglomerate , e.nd pa.l.a.eobota.nical 
evi dence s·howed that· the strata above this conglomerate were of Ble.innore age. 
Nlany workers used the ' term "Kooten8.y 11 to include all the Lower Cretaceous 
strata . In ~he Mount a i n Pa rk area MacKay (1929, 1930) named .the strata. lying 
b e twe en t he 'F,e.r ,ni e and the BJ,e.irmore congloriierate the -"Nikanassin forme.tion" 
a nc1 the , coa l..;.hea.ring b eds ab9ve it the "Lu,sca.r formation". Despite its 
r e l a tive th,i.nness , h e na!l.led the cong'lomer~te. the "Ca.domin conglomerate" _bee.a.use 
it outcrop,s . prominently a nd, is a n impor,tant horizon marker f or coal prospecting, 
nnd on 1a~er map s he. used the t erm "Ce.domin formati~n". He gave the name 
1111101.mt a in P~_rk f ,orma tion" to a. series of .green, rid ge-forming sandstone beds 
l y i ng a b_ove .the coa l-beartng stra t a and below the Upper Cretaceous marine str.a ta.. 
In 192 7. lv) .. ~Kay ( 192 9A) mapped a small ar.e.a. at Bru.ie and extended the use of; the 
:n.ru!H:is ' Ni kan§J-_ssin ;. Ca,do,min1 a. nd Lusc_a.r t .o the Lower Cretaceous. rocks of the. t area, 
but was unabl e definit'ely to recognize the .. Mountain Park formation • . 

' . 

, .. Tpe; s tra ta. mapped ,by the writer;. a.s the ,N:l,.ka.nassip. formation correspond 
t o thos'e s? .:ina.J?ped by Ma cKe.y a. t Mountain Park and Brt'.q.e.. ;No recognizable. fossils · 
·wer e fQJ..mP,, i n .t hem in Br~l8 map-area., but W. A. Bel.l .'(persona], oomm~nioa,.tioq) 
r eports th?-t plants found .in the upper' p_art in nearby areas a.re probe.ply 
equi i7al.e,nt, 'to the Kootenay flora • .The lo~er. pa.rt, of the succession could b~, . 
J ur '.l ssic a nd of mar _ine origin. . . 

"' 
i ., 

" 
Cadomiri Formation. : • t 

I . . 

The Ca.domin formation consists of hard, rria.s'sive con~ra.te ' tliat ·1s 
r es i stant to er osion and forms conspicuous outcrops. The pebbles are well 
rounded, common l y ovoid, and closely pa.eked, consisting chi ef l y of light grey 
quartzite , commonly of black chert, and ra.r.ely of r e d and g:reen chert and white 
quartzite or vein quartz. They ran~e. from 1/4 inc~ t o 5 i nches in size e.nd a re 
~ene:ra.lly from l to 2 inches . Outcrops seen by· the--wrlt.er were 12 to 30 feet 
thick, but Ma.cKE1.y r eports thickne sses of from 5 .to 70 .feet • . The rn&.trix is so 
consolidated 'tha.'t the rock generally frac-Wre-tr. acr~ss ,the, .pebbles rather than_. 
a.round the~. , . , ' f .-.. 

The formation outcrops a:t inter-vals fr om .Fo l ding l\founta.in to the line · 
of the 6th meridian ·and in places is repeated by fa u lting. It is exposed on · 
both flanks of · an 'anticline l in the intermontane valley; near. Miette • This . ' 
anticline no se~· out 3 mil eE northwe st of Mi ette. 1focKay (l929A, P• 11) r eports 
e. difooriform:i.ty at thE' base of the C1.1.domin neat Brule; 

11.lSce. r . For mation 

The Lusca.r formation overlie s the Cadomin conformat l y , e.nd 
co:nsis ts of e. succ ession of . dark gr ey1 eandy sha le s , black, carbonaceous sh&le-s 
and gr. ey and greenish gr ey se.ndst ones 1 wi th commerci9.l. ~l .s.e~ r~t~Iy 
as much .. as 30 fe et thick. Shales conf}titute about 60 per oent of the f or­
mation . 
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At Folding M_ountain an 18-.(o.ot .. beq. .of conglomerate lithologiee.lly 
somewha:t like the Cado_min occqr1:1 appar.e~~~y 900 .feet strati_graphically a~ove 
it. None of the intervening strata are exposed.· This is --cO:n~idered to be a 
separate bed rather than a repetition of the Cadomin beoause it is thinner 
than most ~:x:pos.ure~ of the. Ca.domin, _and ~~~ca.us.e the Il'.atrix is more abundant 
and sof,ter,. 1the • .roc.k te:n,d,i,ng to 'bree..~ around the pebbles . instead of a.eross them. 

. .. r 
MacKay considered that the Mountain ~ark formation either thinned out 

south of Athaba.ska Valley, or that the beds lost their ridge-forming character 
and "typica.l green. colour, ,and, th~r~fore, .he :mapped all the Lower Cretaceous 
non-marine beds above the Cadomin .a.s Lusc~r, with the provision that the upper­
most beds might correspond in age to _ the Mountain Park (l929A, P• 12). This 
practice has been . followed by the writer • . Ne~r . the Shell Solomon Creek No. 1 
well the uppermost beds mapped as Lu~ca.r are fairly massive, hard, ·light green 
sandstone, suggestive of the. Mountain :;'ark, ,· · 

. . . . ·. . ~· · . . . 

The Lu scar forma. tion outcrop I? at Fo).ding Mou:p.te.in and has a.lso been, 
encountered ther e by drilling. Between BrGle ' lake and the 6th meridian line 1t. 
is exposed in two principal bands due to repetition by folding or faulting, the 
more westerly being 1/2 to 1 mile wide e~tendJ.i;ig northwestward from the Br<ile 
mine, and the other i/2 mile wide ·and' - lying-- 1 "-to -2--miles farther ee.st. Still 
farther ea.st·the forJ118.tion is exposed. at several small "windows" where the 
crests of anticlines a.re eroded. ' 

• • l ' I t , 1 

, Because of limited exposures no : satisfactory estimate of the thioknesa 
of: th,e' Lu scar in this . area can be given. By drawing strupfure:-sections and 
sea.ling the . inte.rva.ls between the upper and lowe_r limits of the formation .. 
figures of about 2:000 feet are obtai.n~d, bu~ . th.is o-ver-a.11. :thickness rnB..y be 
exaggera~ed .by minor fol'O:_s! and faults • 

. -, ' .Fossil leaves from thes~ ' :strata in_ ~k..QH ;ma.p-are'a were determined 
by w. ;.A: Bell to. be: of Lower Cr~ce9us . ~ptian fl_ge, . equivaJ~nt to 9. lower 
pa.rt .of the Blairmo+;e . group. · · 

EARLY UPPER CRETACEOUS 
.... 

Blackstone · Forina-tion · 
· .. ;. 

. At the two locali;tiles where tre top of the Lusca.r is. V!e·i .l exposed, 
namE)ly in :b~e southwest.corner of sec • . 33, tp. _50: rge. 27,,·a.rid 'injmediately 
a.o'r9~s .Solomon Creek ft;om the Shell .Solomon Creek, .No o 1 well, the J;,usce.r. is 
overlain by 6 inches of: coriglomera t.e «Omposed ch-1,,e.fly ,of .black chert pebbles 
up .t .o .o.ne-half inch in d_iameter. This bed iS ,ana'Jqgc'~~ tO a b.ed termed 11 The 
Grit11 near the base of the Alberta sh~J,._e at Turner., Va.l.ley • 

.. The coni;lomera.te is overlain by fis .sil_e, bla.c.k shale a.nd sandy sha.le,. 
in which ,fossils were not found, ~.pped ae the lower part of the . B~a,ckstone 
formation. Near the Shell Solomon Creek No. l well a 'bed .of sandstone a.bout 
20 fee'ti .thick. occurs in these shales abol,lt ·400 feet above th.e .oo~g;lome~a.te .. 
This bed has not "Qeen found exposed in- 9thfi).r , p9;ri;is of the rna-f>~a.rea~, -but wha·t 
is believed to be .its northwestward continuation occurs e.t .. s.evera.l looa.11ties 

• • '·- , . l { '. • '. • • • 

beyond the area, thickening rapidly and assuming the attributes of a formation. 
McLee.rn (1945, p. 1) correlates the sandstone northwest of Brfile ' a.rea with the 
Dunvegan formation from fossils collected by oil geologists. The bed in Brdle 
area is regarded as a member of the Blackstone formation, and may be the &outh­
ea.sterly extension of the Dunvega.n. The age of the shales between it and the 
Bla.irmore strata is_ doubtful e.s no· fqss1ls were found, bµt as the sandstone may 
correspond .to the Dunvega.n, which i$. 'the low~rmqst Upper Cretaoeou.s formation 
in the Peace River district, the und.erlyi,ng . ~hales may be equi va.le:t;lt to part 
of the Fort St. John group of the. t district. · 
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The e.bove-mentioned sandstone bed is overtain by a thick succession 
of fissile black shales, commonly· conc~et~onary; . with thin interbeds of ce.1-

. car~ous sil t ·stone. Inoceramus labia tus is abundant · i~ the upper pa.rt of this 
-sue.cession~ 

. The thickness of .the ·strata classed as Blackstone· could not be 
" determined accurately. The -. interval'"between the conglomerate bed and the base 

of the lowest bed mapped as Bighorn was estimated graphically to be about 1,500 
fe et, but this may include some thickening by minor folds~ · 

A co.r e-hole drilled by' the Shelt Exploration 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, glauconitic 
shale• This rock resembles the ·u"pper part of the We.p ie.bi formation more than 
the exposur es of the Ble.,ckstone ·seen. in the area, but it is re'garded as Black­
stone by the. writer beca-use it ·is in line with exposures of that formationJ and 
becaus e the postulation of We.pie.bi strata. at that locality vvoul.d require struc­
tural conditions for which t,here is ·no other evidence. ' . · . . · · : : 

.... 

' .. :· > - , . Bi.ghorn Fo·1;~tion: 
{•; 

' " .. . -The · Blackstone is .over.lain on Solo~on Mountain ·and on the ridge 
· north~a.st ·of Solomon Creek by a succession of hard, massive, conspicuous ea.nd, -

st.one beds that represent the Bighorn formation, On Solomon :M:Quntain four such 
sandstone beds from 3 to 80 feet thick occur within a.n interval of 800 feet, the 
intervening .beds being black shale -similar to that of the Blackstone a.nd Wa.piabi 
formations. - On the ridge northeast of Solomon Creek ~here. are three beda from 
25 to 150 feet thick within an interval of about 500 feet, and additional beds 
ma.y have been lost by erosion. These beds form a. dip-slope on the northeast 
side of the ridge, a ccounting for the wide outcrop width of the fonu.ation in 
that part of the area. They lie ·in a syncline that plunges .southea-stward, a.nd, 
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. 

Wa.piabi Formation 

The uppermost sandstone bed mapped as Bighorn is overlain by a thick 
succession of fissile, black shales and sandy shales that outcrop poorly. The 
top of the series consists of ab,out 200 feet of coarser grained-. greenish black, 
glauconitic sandstone. These strata. extend f:t:"om Solomon Mountain northwestwa.rd 
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 folds and faults. 

The name "Wapia.bi forma.tion11 was given to the she.1y strata above the 
Bi ghorn by Malloch (1911, P• 37), who also introduced the names "Blackstone" 
and 11 Bighorn". The '\~fa. pie.bi is generally considered to oonsist of a lower 
"Sea phi tes ventricosus zone11 and an upper 0 Baculi tes ovatus" ione • Fossil• 
indicative of the Scathites ventrico·sus zone were found a.t several localities 
in ttre lower part of he Wa.p iabi in BrUle map-area, but no fossils were found 
i n the upper part. 

:. ~ I 

LA TE . UPPER CRETACEOUS AND TERTIARY 

The ·Wapiabi formation is overlain by a very thick succession of strata 
of which all but the lowest member are non-marine. On the map accompanying 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 
desi gna~ed by a formational na.me, but is considered to be of Paleocene age. 
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The reasons for this · tree.trh.ent a.re outlined in a. : subsequent section of this 
report. . -

• ' I · : 

Bra.tee.u ' FoMTl8.tion 

The We.pie.bi . is overlain by 95 feet of fairly hard, cliff-forming, 
grey, buff weathering sandstone, which, because of its distinctive, horiton­
marking character, is mapped as a separate member and called the Solomon 
sandstone, : The lowe.r half is thin-bedded and slabby and the upper half is 
massive,. ,, It contains, Upper Cretaceous marine fossils. Analogous beds ha.ve 
been described at several localities to· the. south and ve.rious..ly called the 
"Chungo member", "transitional member".,. "Brazeau-Pierre", and 11 Highwood 
sandstone", and have been classed -by some . wr:i:ters as uppermost We.pie.·bi. The 

· Solon:i.on sandstone is here regarded as the :base of the Brazeau, to which it 
bears more :l"esembJ;ance than. to the underlying We.pie.bi · strata.• 

i '· ~ ' ' . . ·~: 

,· The . Solomon sa:ml.sto~e , is ·over+ain by· 120. feet of softerm d,ark green 
sandston-e· and sandy shale containing p·la.nt fragments. 

>.I · '" 
,·_«The remainder· of the Braze~u. for,ma.tio.n con.sists of roughly. 6,000. feet 

of interb'edded, grey, buff, and greenish:·y.eathering sand, stone,, .grey and greenis}?- · 
grey shale, and pebble-conglomerate. The ' conglomerate is abundant in the lower 
half of the formation, and consists of widely spaced pebbles .<?~ quar.t~ite and 
chert in a sandy matrix that _fractures ar.ound · the pebbles. The lowest pebble 
bed rests on sandy beds _over lying ' the « Splomon sa:qdstone. The sandstone strata. 
and pebble-beds of the Brazeau 'formation are _coJ!l!llonly cro ssbedded. No fossils 
other than unidentifiable plant fragments · were . found in the B.razeau formation 
above the Solomon sands·tone •. 

.. ) 

Paleocene 

I_n. the adjoining Entrance map
1

-area. the only horizon marker other 
than coal seams found above the Solomon sandstone is a. distinctive ~onglomerat~ 
bed t ermed the ''Entrance conglomerate". This bed outcrops in the Entrance area 
(Lang, 1945) close to the east boundary :o,f the Brul8 area., and ·in t;he Gregg 
Lake map-area . (Irish, 1946) close to the north boundary of the Brule area. 
This · conglomerate could . not be found exposed within the Brule area., but two 
linear ridges beside the Lower Trail, i:q line with exposures in th.e Entra,nce 
and Gregg Lake areas, almost certainly mark its positio,n, and an assu~ed 1 .1 
geological boundary has, accordingly, be-en drawn through them. Northw~st. of 
this boundary the re gion is almost entirely drift covered, but a few: scattered 
outcrops of coar se-grained, grey and greenish sandstone, sandy shale; and 
pebble-conglomerate occur. No fossils were found in these rocks • . 

Age and Correiation 

The exact age and terminology of the Upper Cretaceous and early 
Tertiary non-marine strata and the precise delimitation of the Creta.ceous­
Tertiary boundary in many· parts of Albe~ta. .are still unso.l,.ved problems. They 
are ma.de difficult by the ,great thickneS.S :Of strata Of fairly similar lithology, 
with few horizon markers and few fossils other. thirn plant remains, As the study 
of thes_e strata has progressed many revi,sions. of terminology and qhanges of 
correlation have been ma.de.. To explain th~.- us.age adopted for .the present map 
and repoi:t and the ·different treatment .of corresponding units ;in . the Entrance 
map-area, the f ·ollowing brief review, of the subject is· given .• . 
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In th8 Foothills of southern Alberta the Upper Cretaceous strata 
above the Upper Alberta or Wapiabi formation have long been .. divided into the 
Belly Pi ver, Bea.rpa.w, and Edmonton forme. tions; ail of which are of Montana 
_age. The "Be lly"Rit&-'€r is non-marine, the Bea.rpaw is marine, a.nd the Edmonton 
is non-marine. This would be an ideal clP-SSification were it not for the 
fact that the Bearpa.w disappears to the west and northwest and where it is 
not present the Edmonton cannot be separa.t~4 satisfactorily from the Belly 
River, ·· -

The E~monton is· overlain by the Pa.skapoo formation, of Paleocene 
age, composed ' 6~ ' sandst()ne, shale, and conglomerate, with some CO!;l.-1. In 
places a disconformity has been found at the base of the Paskapoo (Allan, 
1924, p. 39; 1925~ p. 240; 1943, p. 36; Allan and Sanderson, 1945), but where 
neither this diSconfo:tmi ty nor diagnostic fossils are found, it may be impos­
sible to separate the Edmonto~ from the Pa.ska.poo. 

. · In the Bighorn area Malloch (1911) found that the Bearpaw was absent, 
and applied the name "Bra.~eau for~a:tton" to ~ome 1, 700 feet of non-marine beds 
overlying his Wapiabi formation. From their lithology and the few fossil 
remains found in them, he considered them the approx:µnate equivalent of the 
,J;udith River (B elly ··Rive.r,) forma_tion ... These were the ·youngest consolidated 
'sediments in the Bighorn 'area, and, therefore, the upper limit of the Brazeau 
formation was not defined. · 

f'.- ~ • ' 

.. ' ,·• . r 

. Iri the ·c'entra.i Foothills., where· the Bearpaw. ·1~ · absent, Allan and 
Rutherford (1923") and Rutherford (1925) ge.ve the name "Saunders formation" to 
~11 the strata ~bove the Wapia.bi • . This was ' thou ght to be, mainly at least, 
Upper .Cr etaceous a nd 'to b~ ess entially equivalent "' ~n ... age to the combined 
BE?"Lly R·iver, ·Bearpe.w, 'and Edmonton strata: of more southerly area:s where the 
.B,E<a.r·paw could b~ :fdentified, though it was suspected that the uppermost beds 
mi ght be corr elative with part of the Paska.poo, Subsequent work by Rutherford 
(1926) between Athabe.ska. and EmbB;ra_ss Rivers, suppl emented by the identification 
by p, s. Warren of many fossil invertebrate and plant collections, indicated 
that in that area a minimum thickne.ss of 5,300 f ee t of strata above the upper­
most ma.in coal seams of the Coalspur -field was me.inly, if not entirely, of 
Paleocene age. Incl4~ed in this ·section, about . 2,000 feet above the base, lay 
the McPherson· creek ·c~e.l sea.ms, of •omewhat inferior rank to those of the 
Coalspur field, · ·which e~tend for about 1.,'bco fe et below the base of the s-ection. 

Me.cKe.y (:}.93'0) .traced the Brazeau format.ion from the. Bighorn area to 
the Coa.lspur district .. where it wa.s found to be equivalent to the Saunders 
formation of.that district, and ·the name 11 Rra.ieau" wa s retained by him on the 
basis of priority. As u~ed .by Me.cKa.y ·on the Ce.dom'.in sheet · (1929) th·e Brazeau 
formation included the 'coal measures of the Coalspur region • .. 

More recently Me.cKay, in preparing a. ser.ie s· of preliminary geological 
maps of the Wapiabi Creek, George Creek, and Pembina Forks map-areas and the 
Wawa. Creek area; and in compiling a more general preliminary geological map of 
the Foothills Belt of Central Alberta, subdivided the post-Wapiabi strata. into 
a lower or Brazeau formation, believed to be the approximate equivalent of the 
Belly River formation, and an upper or Edmonton formatipn, which was considered 
to be the equivalent of :th~ formation of that name in the western Alberta pl~ins, 
and which carried ini.porf:a.nt coal measures. In ma.king this separation without 
the intervening guide furnished · by the marine Bearpavv: fo:nna.tion of more southern 
and eastern areas the contact wa.s placed at· a conglomerate . that lay a.bout 900 
fe et 9elow' the low~st i:iain coal seam, an horhon that seemed to correspond, at 
leas t ·approximate ly, ~~th the base of the Edmonton as observed in areas to the 
so'utheast where r emnants of the marine Bea.rpaw could still be identified. At 
the same time it wa.s ·recognized by MacKay that the ·Edmonton formation, as· mapped 
above . the Brazeau, in places probably included at the top beds equivalent to 
and, seemingly, litho·logically like the Paskapoo formation of Paleocene age, 
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and the base of the Paskapoo "'18.S · 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-area, 
however, was an a ttempt ma.de to map the Pa.skapoo separately from the Edmonton; 
i n the other ar ea s the combined Brazeau and Edmonton forma.tions, together with 
such Paleocene · strata as might be present but undifferentiated from the Edmonton, 
constituted essentially what had been referred to many years earli.er by Me.cKay 
as the Brazeau f ormation of the Mountain Park and Cadomin areas, and as the 
Saund ers formation in areas··mapped by Allan and Rutherford between North 
S~ skatchewan and Athaba ska 'Rivers. 

In the early history of the use of the term Saunders formation, 
a ttempts had been made to effect a workable subdivision of the thick series of 
strata represented . The division proposed was threefold, and consisted of a. 
Lower Saund ers formation, a n intermediate or Saunders Coal series, and an 
Upper Saunder s formation, the ·lowe r two divisions regarded as entirely Upper 
Cretaceous, and t he Upper Saunders 8.s in part or entirely Paleocene. Difficulty, 
however, was experienc ed in attempts to maintain this subdivision e.crol!S the 
various a r ea s being mapped , and ~ in ' more rec ent years the subdivision names 
have . not been used, and the succession of post~Wapiabi strata., as proposed by 
MacKa.y, into Br a zeau, .Edmonton, and Paskapoo formations has been the one most 
generally employed ~ 

This wa s the situation until 1945, when the writer (1 945) mapped -.he 
Entrance conglomer a t e in the Entranc e area at what was believed to be the base 
of the coa l-bearing Edmonton formation, 800 f eet below the lowe_st coal seam. 
The conglomer a t e proved to be an extremely persistent and, therefore, useful 
horizon marker, a:nd its position below the lowest· coa l seam corresponds very 
closely with tha t of the ba se of the Edmonton formation as defined by MacKa.y 
i n areas of the Foothills farth er to the southea st. In the same area the 
writer r egarded as part, probably a lower pa.rt, of the Paskapoo formation a 

.; j ... "'· ... J 

tbick section of l a rgely cobble~conglomerate tha t occupied much of High Divide 
Ridge a nd that l ay a.bout 3,500 fe et above the Entrance conglomerate~ Elsewhere 
in the map-area, however, no possible lithologica l subdivision between Edmonton 
and Paska.poo strata could be reco gnized, but a fossil plant collection obtained 
on Fish Creek, a t an estimated stratigraphic interval of about 31 500 feet above 
the Entrance congiomere.te, was considered by W. A. Bell, of the Geological 
Survey, as probably Paleocene. No identifiable fossils wer e found between 
this horizon and the Entrance conglomerate at tha t time. 

In. the Entranc e map-area the strata. betv!een the Wapiabi and the 
Entrance conglomerate were mapped a s Brazeau in ac cordance with MacKa.yls later 
usage, and r egarded as essentially correlative with the Belly River. Fossil 
plants obta ined from the upper part of this succ ession were r eported by Bell 
to be probably Upper Cretac eous. 

In 1945 Bell visited several areas in the Foothills, including the 
Coalspur and Entranc e districts, with the object, in part, of placing more 
certainly the boundary between the Upper Cret aceous and Paleocene fonna.tions. 
Collections from the top .of the Mynheer or lowest connnerc1&1 coal seam at 
Coalspur and St ereo, and , consequently. well below what had hitherto been 
r egarded/a s the probable upper limit of, the Upper Cretaceous succession, were 
identified by Bell a s definitely of Pa leoc·ene age, and the flora was oonsidered 
to be typica l of the Paskapoo formation. Collections obtained near Entrance, 
south of Athabaska River a nd not f a r below the .Entrance conglomerate, were 
id entified by Bell as Upper Cret aceous and probably of Edmonton age. On the 
ba sis of the se determinations it now appears probable that all strata in this 
r egion down to ·the Entrance conglomerate, including both the upper, coal-bearing 
part of the Saunders formation of Allan and Rutherford, and the Edmonton 
formation of MacKay, a r e of Paleocene age, and tha t the only equivalents of 
the Edmonton formation proper would be strata lying beneath the Entrance 
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conglomer ate 1_r.rithin what had been mapped .. as the Brazeau formation. The in­
clusion of _ th~ : coal-bearing series with .the overlyingPaleocene _strata is in 
harmony with Rutherford's earlier r eport (1926) in which a ll beds above the 
uppermost ' coal .. seam of the Coal spur "fi e ld, including the c·oal seams of 
McF'her:foTI" Cr eeks w:e r ;e ·regarded as probably. Paleocene o On the· other hand, the se 

· combined Tertiary stra ta can no longer be . fittingly defined as Pa.ska.poo, for 
coa l in app:r"eicablf3 · quantity is not lqlown in the type areas of that formation • 

... ·· 

In t he .. pr e sent r eport and o:h the accompanying ma.p the term Brazeau 
i s r eta ined in the sen se originally 18.pplied by MaoKay for a ll post-We.pie.bi 
Upper Cr etaceous strata. These a.re considered to · b e ma.inly of the same age a s 
the Belly Ri ver, but may include some overlying Upper Cretaceous Edmonton 
equ ivalents. The strata above the assumed position of the Entrance conglomerate 
a. r e , ·. in t he ligM~ of Bell's r ec ent findings, mapped as Paleocene_. 

STRUCTURAL GEOLOGY 

"'Brfile. ma.p- a +ea include s parts of thr ee main structura l units, which · 
a re, · from· wep t ; tp east, :the Poca honta s-Moos ehorn ba.s:.n, the · Bou~e Range, and 
t he Foothills b elt . ... ~ach of these units is structura lly compl ex a,nd, excepting 
the Boule Ra~ge , -doubtle ss conta ins more minor folds and f au lts than the limited 
exposur e s i nd ica t eo The principal structural featur e s a r e d escribed briefly 
i n ~we st to east order • 

• 
POCAHONTAS-MOOSEHORN BASIN 

The Pncahontas -Moos ehorn basin is, struc ~l.~!'a lly, the continuation of · 
the Bighorn-Mouni:;a in Park bas in, and lies b et ween ·Lhe f irst ma i n range of the·· 
Rocky Mountains a,nd outlying -r ange s. 1Jlfhere cros s ed by A.thaba ska Valley it is · 
2 l/2~ miles wideo I t is separ a t ed ·from the main r e.nge , cri.lJ.ed the :Bosche Range , 
by the ma.in Rocky Mounta in overthrust. Its structur al connection with the Boule 
Range to the eas~ is ob scured by overburden. 

' The ba sin is underlain by' Lower Cretaceous s tr-a.ta. whos e structures 
are imperfectly known because of the extensiv13 drift cover. The exposure s 
indicate close folding,, probably accompanied by fau°its . ·An anticline marked 
by exposure·s of Cadomin conglomerate noses out . 3 mile» northwest of Miette 
b ecause t he f old p l unges ~orthwestward. This _antic].ine is flanked 'to the 
northeo.st by a sync),ine. which aga i n brings the Cadomin to· the surface. 

BOULE RANGE 

The Boule Range is an outlying range of the Rocky Mountains that d!es 
out northwest of Br0.16 ~a_p-area. It consists structuraily ·of a l a rge fan· fold 
4 miles wide. T_he most -westerly. u_ni t of this structu;.·e is a oonspieuous anti­
cline here_ t ermed t he Moo·sehorn f old, which_ is recumbent toward the we'st with 
its axial plane almost ho~izontal. The most easter l y unit is an ant icline over­
turned · toward the east , and here termed the Front fold . Its axial plane dips 
about 45 de gr ees .:to ·t he southwest , and its lower l :.mit dips toward and is 
truncated b~ the Ni kanassin-Boul e overthrust. Collet (1932) interpreted this 
structure as a nappe,; Between these two, flanking , overturned folds are two 
main s~etrica l a nticlines , thr ee main syncline·s, and _ small minor folds • 

. No fau~ts were mapped within the Boule Range., but .one or more may be 
present ~~the Devonian shaly strata near the core of t~e Front fold • 

.. . .. . 
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The Nikanassin-Boule overthrust is a pronounoed fault that extends 
northwestward from the BraEeau district, and for~s .the Ft4dle and Boule 
Ranges by thrusti<Il.g re·siste.'nt Devonian strata. upon the Mesozoic strata of the 
Foothills. ·south o'f the Athabaska ·this f'e.ult lies near the foot of' Rocae l. 
Perdrix, but there its exact location is .obscured • . It is well exposed from 
Br0.1e: I.e.ke to ·the 'line of the Sth meridian, where .the .f'a.ult .plane dips a.pout 
30 ·to 45 degrees southwest. The downward extension of the Boule Range tolds 
and the Nika.nassin-Boule overthrust. a.re unknown, and at least three poesibili-

. ties · can be postulated. 'The fe..n fold may lie in a wedge bounded to the east 
by the Nikanassin-Boule overthrust, and to the west by an east-dipping fault 
whose trace would be along the east border of the Moosehorn basin. Suoh a 
fault is postulated o~ the map accompanying this report. According to this 
conception, the strata forming the range were forced upward and equeezed 
later~lly to develop the fan fold • . As the lateral pre&SU!'e continued the 
flanking folds were overturned and '.the~ lower limits. f:'ina.lly faulted• . 

An alternative explanation is that only the ea.at flank 1• faulted, 
and that the strata forming the lower limit or the Moosehorn fold pa.11 by 
folding into the deep-seated strata or the :Moosehorn ba11.n. I.Ack of outcrops 
prevented the study of the structures in this · part or the aree., so thAt it 
could not be determined whether or not such folds exist • . , 

A third possibility is that th~ lh.kanass1n-Bou1e overthrue"t extends 
continuously beneath the Boule Range an~ .re-appears as the f'aul_t postulated 
in the first explanation. According to this theory the eatire mass of the 
~oule· Range was thrust -eastward, or the underlying stra:~ were underthruat. 
The objection to this theory is that it does not offer any explanation for 
:the reversed ·reoumbence of the Moo.sehorp. told• 

FOOT~I:f.,LS BELT 

• ~~, 1 The :western p~rt of the Foothills belt consts~e of a series of fault 
blocks ~~ ~h;Q~·"fh~· ~t~~~ ar~. f.old~d,~ .Folding seems to have oocurred f!.J"st, 
with over~rning toward· the east, a.nd to have been followed by thrusting along .. 
fault planes that dip westward. In the · eastern part of the belt, chiefly north 
and east of Br~le map-area, faulting is less common, and the folding 11 more 
open and more symmetrical. 

·Folding 'Mountain·Br<ll6 Anticlitte 

. The Folding Mountain-Brule anticline is a fa.lrJ.y compressed told whose 
e.xie.l plane is inclined about 70 degrees to the southwest. It extends north- · 
westerly from · Folding Mountain across Black Cat Mountain and the ridges near 
the heads of Prine' and Sheba Creeks. A minoP fault displaces the strata on the 
west flank of Folding Mountain, . . ~ 

A. fault "WS.B postulated in. the Luscar forma.tio~ at the ee.st tlank of 
Folding Mountain to explain the anomaly between the structure a.t Folding Mountain 
and at the head o~ Maskuta Creek (I.e.ng, 1~4). In 1946 .the Ja~per No. l well, 
at the west side of' Folding Mountain, after pa.seing through Devonian etra.ta, 
encountered a fault at a depth of 4~900 feet and penetrated beds of the Luscar 
forrration. This fault appears to be the same ~s the o~e postulated at the east 
side of the maounta.in, and the strata .fonidng the .mountain appear to be part ot 
a fault-blook thrust over the Lusoar and bounded on the west by the Nika.ne.ssin-
Boule overthrust. The probable continuation of the fault at the east side of 
Folding Mountain extends from Scovil Creek to the 6th meridian line, thru1ting 
Lusoar, Nik~nassin, Fern1e, and Spray River strata on the Lusc8.re 
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, .Several faults occur on and near Black Oat Mountai~, the more 
pr:qminent of whi_·dh : -a_~-e indicated :on. -:the ~p I One of" 'th,ese is interpreted: as 
repeating the Cadomih conglomerate. ," Two conglomerate banQ.s outcrop o~ the east 
side of~, the ro'Ountain. · One is .narrower than the other but for lithological. · 
reasons it is r l3~ardetl as a· r,ep~tition of the · Cadoinin rather than the higher 
bed a.lr·eady d~scribb;d ···as occu~ring in the Lusca.r at Folding Mountain. The 
simplest exp l arla.·t ion_'.j .. s to considel". that this bea is repeated by a norml fault. 

·\ . . .. 

". I 

Fault between Luscar and Blackstone Formations 

The western ~oundary between the Luscar and Blackstone formations is 
shown as an assumed fault. This relationship could be a normal one, with the 
Blackstone occupy ing a syncline, .. but it1 is · thought more likely that the Luscar 
is thrust on the Blackstone. · 

: f .. 

Solomon Creek Anticline 
~. -: . • - ' ' . . :1 i . ' 

. · , . .- ~ .. ·At the· mcil.d:;h b)' Sti~-~-0~- C:r.eek .. the uppe·r beds of the Luscar (o~ Mountain 
Park) formation are exp·o:S~a ·· at "the . crest of an anticli:i:ie, _ with,, the lower beds of 
the Blackstone on each _flank • . T~~~ : strueture. was drilled by the Shell Solomon 
Creek No o ~ well : but i rt'stead .. of pe:rietra.-t;ing the expected thickness of ·a.bout 
2,000 feet of LU.scar stra.t;a., 4~774 feet were encountered. indicating either that 
the folding i s more :complex; .than .suggested by the "surface expos~res or that the 
Luscf!;r is r epeated by oi:le.- or more faults for which tnere is no surface evidence, 
The writer- s'ugge sts that ' the ma.in anticline lies between Solomon Creek and the 
rid ge , known loca .Lly as the Cardimn ridge, on which the Bighorn outcrops, and 
that the st;a ta near the mouth of Stimson Creek a r e thrust over the west limit 
of this fold by a fault whose tra ce lie s in the depression half a mile northea.st 
of the wel l and :ln line with the upper part of Solomon Creek. This explanation, 
shown on the structu~ e-section on the map a.c~ompanying this report, seems to be 
the simplest dne to confdrm with the limited data a.Va.ilable, but the .actual 
relat ion:s are ·probab l y eve.~ more complex. · 

; ,1 

Structure of Solomon Mountain, Black Bear R1-~~~··and Cardium. Ridge 

The strata on Solomon Mountain and on Black .B~.ar and Cardium Ridges lie 
in a syncline whose northeas~ern limb ·ts. faulted. __ The · Southwestern limb exposes, 
in ascending o:.·der , the Blaakstone , ·Bighorn·, · and Wa.p i ab i formations and the lower 
pa.rt of the Brazeau. Beo~us~ . the .syncline plunges -so~the~st, the Bighorn forms 
a "nose" near the ·11ne· of -the · 6th meridian, and the So lomon sandstone "noses out" 
on the summit of Black B·ea:i- . Ridge (a local name for the ridge imme9-iately north 
of Solomon Mountain)~ ·The upper part of · the Wapiabi, and the Sol.omen sandstone, 
are r epeated by faults on the east s ide of Solomon Mounta in and on Black Bear 
Ridge,, The se a r e t hou ght to be westward dipping thrusts, an9, at J..east one of 
them must extend down t~e valley of Paradise Creek. · · 

':' • ·i'I 

Entrance Syncline 

In the adjoining -Entrance map-area the Entrance syncline is a broad 
fold that becomes increasi:qgly compressed to the nor-l::;hwest. it crosses the 
northeast end of Solomon Mountain, and its probable contim~1,3.tion was found on 
the . upp~r. part of Jarvis Cre!3ke Northwest of that creek _the few. outcrops all 
dip northea.st, buj" the f?ld probably continues, obscur ed by . o:v~rb1:lrden • 

.. '> . 
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·Prairie Creek Anticline 
i ; 

The Prairie Creek anticline, in the Entrance area, ie the ··eontinuation 
of the faulted Coal spur anticline. Near Orchard Creek it is represented by e. 
series of minor anticlines and synclines. To the northwest it continues across 
Brule · rn.ap-ar ea immediately south of A thabaska Lookout and at Ja.rvi.s "Creek., beyohd 
which i t could not be found because of the few rock exposures. -

ECO:ti°OMIC QEOLOGY 

OIL AND GAS "'POSSIBILITIES 
'·'. ~ i \ 

' The oil and gas possibilities of BrGle rM.p•area have -been investigated 
in r ec en:h- years as part ·of the · general exploratory campaign along: the Foothills· 
belt. Sever a i oil companies made geological studies~ antl two wells were drilled 
unsuccessfully. , The Shell Exploration Company '- drilled the· Shell Solomon Creek 
No. 1 well on .the Solomon Creek artticl1ne in.1942--0. Thil' well .was spudded in 
near the top of the Luscar formation, and ·was abandondd at a. ' depth ·of 4,7-14 feet 
when the gr ea t thickness of Luscar strata penetrated indicated structural com-
plexit1es not evident a t the surface. · 

The Anglo-C anadian Oil Company drilled the Jasper No. 1 well on the 
west flank -'of the Folding Mountain antibline in 1M4-5. '' The erosion of Athabaska 
Ve. Hey bxpos es ' the Rundle at the crest of this anticline,, and th~e floor · Of• the 
va lley-, 

/ 
benea th -· the overburden, may be eroded i nto the Devonian. Be"Oause the · 

anticline i s overturned toward the east, the well was located on the west flank 
in t he hope of encountering oil-bea~ing Devonian or Cambrian strata near the 
axis. The well -wa s commenced in the Fernie ~nd, a s a lready explained, struck a 
fault a t 4,900 f eet and entered strata that probably belong to the Luscar 
formation. -· The well wais abandoned at a depth of 5,,090 feet• 
' · ; ~: \.. ..... • ; I " .... • ~'' ••.l . ~I..-~. ' ! 0 ' ' '. • , - ~ • 1 

The ' failure ' of these we1lsdoes riot· condemri the possibilities -of the 
a rea · as a whole, b~t indicates the ~ecessity of g;aining subsu·rfe.c-e ilii'ormation 
before the deep-seated structures can be interpr'eted in detai1 • ' - -

Comparison with the productive horizons i n southern Alberta su ggests 
that the Rundle is the most promising formation, but Cambrian, Devonian, and 
Mesozoic strata could con~in oil or gas. The porous acnes near the top of the 
Rundle ha.ve alre?-dy been describ ed'. The only bi:fu:minous residue_ seen in the area 
was a. · s:ma.11 amo':1ht ~n ~racture planes. in sartdstone o.f the S:('raf Riv-~r formation 
west or the head of Pr1ne Creek. 

- .. COAL . 

- The Luscti.t forma.t1on corite.ins e. gx-eat def,11. of coe.f in seai:J1s of comm~rcia.l 
thickness, whioh, being hear transportation·_. may· 'be mined at ISOlne fut\ire de.te. 
Coa l see.ms have been described _ in earlier reports (MacKay, 1929A~ 1930) and, as 
no · activity has occurred since, and as 'the workings cannot no....,- be stUdied, they 
are only briefly discussed. 

I ' ~ J 

. Br016 

From 1914 to 1928, 11 636,743 tons of bituminous ~nd semi~bituminous 
coa l are r eported t9 have -been mined at_ BrO.le by :th€· Bl"d1e .. Coai Company ancLthe 
Blue Di amond Coh l Cbmpany', in one of the largest and best-equipped ool11er1ea in 
Canada . Mac Kay r eports trat the Luscar formation the~e contains six or more coal 
s-eams, thr ee of -which;., 5, , 7, and 9 f eet thick respectively; wer·e mined. He -was _ 
unable to det ermine: the interVa.l betwe en these seams and the ·cadomin oonglomera.te, 
but estima t ed the No . 3, or lowest, s·ee.m to b'e 700 f e'et above· the ·conglomerate. 
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. The northwe stwa.rd extensi6ff of the Br~le' coal mea~ure s received some 
developinent ' wheYe crossed. by, Scovil . Creek and two branches of Prine Creek. A 
small tonnage was mined at• Prine Creek .. by the Mount Cavell Collieries· ~ · _Limited, 
and hauled to ~ · t1'pple at Solomon Siding. Mac Kay r 'eported that the seams at 
Prine Creek were 3 ,! · 9, and 7 f eet thick, and. that they lay at apparent ·in·tervals 
of 960, 1 1 020, and l,lSO feet respectively above the Cadomin, 'but that thecse · 
intervals were probably exaggerated by faulting. 

Folding Mountain 

. . 
, What appear to be the same general measures a.e those at Brtile occur 

at the east side of Folding Mountain. These were explored by open-cuts and adits 
several years ago, when the ·property was known as the "D.rinnan prospeot" • More 
recently drilling was done by Sterling Collierie~ Limited. M~cKay (1930, P• 12) 
reports that the earlier work indicated four seams with average thicknesses of 
5, 10, 12, and 3 feet. - The; dril,ling iµdicated a. 24-foot seam 1,000 feet above 
the Ca.domin, • and, at another locality, a 14-foot seam that may be the same as 
the 24-foot' one, lying 900 fe e_t above the. Cadomi.n. , · 

Ronde Creek 

Coal was mi'ned at_ the- Bedson mine near .F.onde Creek by Jasper Park 
ColL"iel'i~when they .operated their main mine at P'oca.honta.s, ·across the river. 
The sea~s a re described by Dowling (1911, p~ 214) and MacKa.y (1930, P• 9). 

"' ' GYPSUM • 

Gypsum has been report~d at the top of the Whitehorse member of- the 
Spray River fo_rmation, ip ne,arby ar~as (Allan, 1933; Warren, 1945, p. 482). This 
mineral was not noted in BrO.le map-area, but prospecting might locate it along 
the Spray River-Ferni·e contact. Th.e .matter is worthy of mention as- the BrGH 
a rea is close to transportation. · 

PHOSPHATE 

· The occurrence of pho.sphatic .limeston~ at .the base of the Fernie 
formation has already been mentioned. Samples taken by the writer have .not 
yet been analysed, but others a re said to conta in about 0.5 per cent: ·P2o5• 
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