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CRIPPLE CREEK .MAP- llREA, ALBERTA 

Stratigraphy 

Cambrian . The oldest exposed r ocks i n the map-area (1) 
ar e of Upper Cambri an age . Several hundr ed feet of these strata ar e 
r epr e sent ed on the northeast side of the Fir st Range, nor th of Ram 
River, and a few hundred f eet appear on the northeast s i de of the First 
Range, near the south edge of the map- area . The contact between the 
Cambrian and the overlying Devonian r o ck~ was placed at a lithologic 
break about 300 feet above the top of a trilobite and br yozoa zone , 
where yel l ow-buff weathering , dense , bedded do l omite is i n contact 
wi th overlying, massive , brown , saccharoida l do l omite . The foss il­
bearing zone is about 250 feet thi ck , and is underlain by ribboned , 
ye llow-buff do l omite , similar to that above the fossiliferous beds . 
The trilobite-bearing rocks are dar k massive limestones , glauconit ic 
near the ba se , and oolitic near the top . A few feet of limestone ­
pebble conglomer at e is present near the oolitic lime stone. 

Devoni an . The Devonian rocks (2) comprise 2, 250 feet of 
strata , and consist mainly of massive , brown , porous , sac oharoidal 
dolomite and ca lcar eous dolomite, i nte r bedded with gr ey, coarsely 
crysta lline dolomite . A str omatoporoi d and gastropod zone occ urs near 
the base , and br achi opods were found at interva l s throughout the 
succ e ssion. At t he base of the Devoni an strata is 650 feet of mass ive , 
sa cchar oida l dolomite and calcareous do l omite , overlain by 750 feet of 
chi ef ly porous, coarse ly crystalline dolomite , with two interbedded 
bands of dark br own , fossiliferous , saccharoida l dolomite . Above this 
is a 650- foot se ct i on of mainly brown , saccharoida l dolomite , inter­
bedded near the base with thin beds of yellow-green sandstone , and , 
apparently, corre l ative with the saccharoidal do l omite of Alexo map-
area to the nort h . The sacchar oidal rocks grade upward into 200 f eet 
of thin-bedded and ma ssive limestone , ve r y fossi liferous near the top, 
and i nc l ud i ng the Spirifer whitneyi fauna of Al exo map- area . Immediately 
ove rlying thi s foss il zone i s 15 to 23 feet of black, f i ssile , non­
calcar eous shal e , with about 4 feet of bl ack, che rty mater i a l at the 
base . This hor izon mar ke r is persistent , and i s i n sharp contact with 
both the fossiliferous Devonian beds be l ow, and with brown weathering, 
platy Banff shales above . No diagnostic foss il s wer e found within the 
shale , but foss ils of Upper Devonian age were found in beds in contact 
with the b l ack chert. The shale unit is believed to r epr e sent the 
Exshaw formation . 

Banff Formation, The Banff form~tion (3) i s 650 to 700 feet 
t hick . The basal 130 feet is platy, brown weathe ring, shaly limestone , 
and is over l a i n by about 270 feet of bedded , dark limestones , containing 
nodules and bands of darker chert . Above this, in turn , lies about 
275 f ee t of massive and bedded , gr ey , fos siliferous limestone , becoming 
more platy and shal y toward the top. The contact wi th the Rundle is 
not everywher e sharp . 

Rund l e Formation . The thickne ss of the Rundle formation (4) 
r anges f r om about 900 feet , on the northeast side of the First Range , 
to 1, 035 f eet, i n the centre of this r ange i n the southern part of the 
map-area . The fo r mation consists of mass i ve and bedded , grey and brown 
do l omite and limestone , porous i n the centr al part of the formation , 
and containi ng chert near the top . Its contact with the overlying Spray 
Ri ver formation is at the base of a thi n , f l at-pebb l e conglomerate . The 
Rundle is poorly fossi liferous . 

Spray ~iver Formation , The Spray River format i on (5) varies 
in thickness from about 575 feet , on the northeast side of the First 
Range , to about 1, 200 feet , southwest of the range , It is composed 
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essentially of thin-bedded , pl aty , chocolate-brown weathering sandstone , 
with a few feet of calcareous beds about mi dway of the section . 
Linguloid and pectenoid fos sils are present in the lowe r half of the 
formation , northeast of the First Range. 

Fernie Group (Jurassic) and Ni kanass in Formation (Lower 
Cr etaceous . The Fernie group could not be subdivided i n the field from 
the over l ying Nikanassin format ion, No compl ete sections of the com­
bined formations (6) a r e avai l ab l e , because of r epetition by folding , 
but their aggr egat e thickness southwest of the First Range is believed 
to be at le ast 1,500 feet. The basal 200 or 300 fee t ar e black shales 
l y i ng in sharp cont act with the Spray Ri ve r format ion , and containing 
ammonites of l ate Lower Jurassic age . The r ocks over l ying the black 
shal es are main l y carbonaceous shn~AS e:nrl ,4n"'l( L_"" ey to black sand­
stones , grading upward into buff weathe ring: bedded and crossbedded 
sandstones . Coal seams as much as 3 feet thi ck occm· i n the Nikanass i n 
beds . 

Cadomin Format~on. The Cadomi n formation (7 ) i s exposed in 
only a few places in the map - areo ; a total thicJr,ness of 125 feet was 
measured in l ower Lynx Creek . The formation consists l argely of 
conglome r ate with about 40 feet of sandstone near the uppe r part , and 
a few feet of carb onaceous , sandy shale near the base . The conglome r ate 
is composed of pebbles of quartzite and chert , as much as 3 inches 
in diameter; embedded in a quartzitic matr ix. 

Luscar and Mountain Park Formations . The names employed for 
these format ions (8) have been r etained in the same sense as in the 
map- areas to the north a .d northwest , but no l itho l og ica l subdivi~ion 

was pr a cticable in the field. l\n est i mated aggr 0gat e thickness of 
about 1,450 f eet was obt ain3d on l owe r Lynx Cr eek . The r ocks ar e mainly 
sandstones and shales . They are carbonaceous in the l ower part (Luscar 
formati on) and c ontai n coa l searis as much as 4 feet t h ick; the upper 
part (Mountain Park fo r mat ion ) consists of greenish sandstones and 
shales in which litt l e or no coal was obse rved . Congl omerate occurs 
in minor quantity, and the contact with the over-lying Blackstone formation 
is at the base of a bed of chert pebb l e - or cobb le - c ongl omerate~ 

Bl ackstone Formation . This formation (9) i s calculated to 
be about 1 , 100 feet thick , but owing to the extent of its deformation 
no precise figure could be obtained . The rocks ar e predominantly 
dar k , fissile, marine shale, weathering n:sty 5.n places . Limy bands 
and concretions, a thin, cr eam wea-':;hering, bentoni tic bed , and fish 
r emains occur w7.thin the :i.-::.ne::- half of ·che formation . Inoceramus 
l abiatus is an abundant and diagnost ic fossil within the central f ew 
hundred feet. 

Bighorn Formation. The sandstones of the Bighorn formation 
(10) fo r m excellent r idges in the area northeast of the First Range . 
The thickness of the Bi ghorn varie s from 300 feet , on the east side of 
the map- ar ea , to 375 feet in the northwest part, The formation consists 
of a l ower sandstone membe.r about J_OQ fee t thick, a midd l e sandy shale 
membe r 150 t o 200 feet i n thickness , and an upper sandstone membe r 
40 to 75 f eet thick, The l owe r member is gr ey weathe rin g, r ubbly , 
s i liceous sandstone , loc a lly conglome r at i c , and contains the type foss i l 
Inoce r amus, capulus . The uppe r sandstone member is platy , and may be 
crossbedded and ripple - marked . Cardium paupe rcul um and , in most places , 
Oxytoma nebrascana , are present in the uppe r part of th is member , 

Wapi ab i Formation . The Wapi ab i formation (11) is about 
1 , 900 feet thick , and consi sts .of marine sha l es , more sandy and l e ss 
fissile than those of the Blackstone fo rmat i on . The l ower cont act , with 
the Bi ghorn :formation, is sharp , whereas the upper contact , with the 
Brazeau formation , is transitional, Scaphites ventric osus is the most 
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-abundant fossil in the lower part of the formation, but Inooeramus 
umbonatus and Baculites cf. codyens is are common . The upper 200 feet 
or more of the Wapiabi ar e gradational into the Brazeau format i on, and 
the ccntact with the l atte r is placed at the base of a p0rsistent 
but thin conglomer ate . Fossils near the uppe r contact include a 
variety of Tancredia americana , and spec i es of Tell i na , Dosiniopsis , 
Cardium, Baculi tes , Ostr 3a , Lophidiaste r ?, and J\nomia, i dentified by 
F' .H. !Vlc Learn of the GeologicaI Survey. 

Brazeau Formation . The Brazeau formation (12) consists of 
sediments of continental origin overlying the marine Wapiabi rocks . 
About 3, 900 feet of Brazeau beds are pr esent in a large basin traversed 
by Cripple Creek . These consist of massive , gr een weathering , maroon , 
coarse - grained sandstones , with interbedded gr een and brown , rubb ly 
shales . Volcanic ash and car bonaceous beds are present . The basal 
con glomerate is from 2 to 5 feet thi ck, and c ontains well -r ounded , 
highly polished pebbles , generally l oss than one-half inch in diameter. 
Conglomerate zones as much as 25 feet thick are present within the 
l ower 800 feet of the formation . On Cr ipple Creek , a 1-foot bed of 
hard , pale green tuff is exposed about 1,500 feet above the base of the 
formation on the northeast limb of the structure . Fossil plants were 
observed about 2, 600 feet and 3, 200 f·3et above the base , and are 
associated with fossil amber blebs, thin coal stringers,and soft , ye ll ow , 
bentonitic beds . A coarse , massive sandstone containing concretionary 
11 cannon bal l s 11 marks the upper limit of the exposed Brazeau formation 
in the map-area . The fossil pl ants , as determined by W.A. Bell of the 
Geological Survey , indicate an age more probably synchronous with some 
part of the Edmonton than with pre - Bearpaw , Belly River time . 

Structure 

The r ocks of the map- area have been strongly deformed by 
folding and faulting . The folds are generally asymmetrical, with 
steeper northeast - dipping limbs, and the faults ar e main l y southwest ­
di pping thrusts. Rocks of Fernie to and including the Blackstone 
format i on are r elative l y closely folded and much contorted in com­
parison with underlying and overlying strata , The Palaeozoic rocks are 
mainly monocl ina l, and are repe~ted by faulting , but compressed fo l ds 
no occur i n them adjacent to the thrust faults , Folding in Bighorn beds 
i s progressive l y mor e i ntense f rom the northeast corne r of the map- area 
toward the southwest . 'l'he culminat i on of a faulted anticlinorium 
north of Lynx Creek exposes Nikanassin rocks at the core . A broad 
syncline i n the northwest part of the map-area , north of Ram River , 
exposes Brazeau strata , but the syncl i ne loses its identity toward the 
southeast , where closely folded Wapi ab i beds make their appearance. 

Much of the response of the rocks to st r esses has been accom­
plished by faulting, and it i s believed that many more minor faults 
are present than have been mapped . The Bighorn beds in the northeastern 
part of the map- area have been r epeated by numerous small thrust faults, 
which were possible to map because of the thin and distinctive format i on 
involved . J, l arge thrust fault transects the map- area from the north­
west corner , and has a maximum stratigr aphic throw of about 5, 000 feet 
in the east-centr a l part of the area , whe r e Lusc a r or Mountain Park 
strata on the southwest ar e in contac t with those of the Brazeau formation 
on the northeast . A major fault cros ses Ram River about 2 miles east 
of the gap of the First Range , The stratigraphic throw at Ram River is 
near l y 6, 000 feet , but decreases both to the northwest and southeast . 
The fault plane is apparently fo l ded , as in Ram River Va lley a window 
or l ower Br azeau and upper Wapiabi r ocks , exposed by erosion throubh 
the fau l t plane , is faulted against Nikanassin beds on the northeast and 
those of the Spray River formation on the southwest . 
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Anothe r major thrust fau l t l ies on the northeast side of 
the First Range , and has thrust rocks as ol d as Cambr ian against those 
as young as l ate Lower Cretaceous . The str atigraphic throw a l ong thi s 
fault both in the southeast and northwest parts of the map- area is 
between 5, 500 and 6 , 000 feet , but is as litt l e as 1, 500 feet sout h 
of the gap of Ram River . 

A pr omi nent fau l t l i e s within the Fir st Range and has r epeat ed 
par t of the Devonian , a ll of the Banff and Rund le , and part of the 
Spr ay Rive r formations i n t he south part of the map- area . The str at i­
gr aphic thr ow varies from about 1 , 000 fee t in the northwest to nearly 
3, 000 feet at the south border of the map- ar ea . The r epetition of t he 
r es i stant , ma ~ s ive , Pal aeozoic rocks by "ihis fault has resulted in a 
much gr eate r wi dt h to -\he r ange than woul d have been the case had the 
r ange been faulted onl y on its northeast s i de , as is typi cal of the 
out lier Pa l aeozo i c ranges to the northeast . 

Economic Geo l ogy 

Several hund r ed feet of Devoni an do l omites and limestones 
exposed i n the Fi rst Range exhi bi t good por osity . In pl aces ca l c ite 
crystal s line vugs or l arge pores . A li ght gr ey , chal ky weathering , 
porous sect i on of do l omite was observed at 350 to 550 feet below the 
top of the Rund l e fo r mation at the Routh bor der of the map- area . In 
places the por es ar e l i ned with a ye llow marl, but none of the dr y , 
black hyd r ocarb on , pr esent i n the uppe r par t of the Rundle formati on 
i n Alexo and Saunders map- areas , was seen . A white , por ous , che r ty , 
coquina- l i ke do l omite about 20 feet thi ck occurs in the Spr ay Rive r 
formation on the nor theast part of the First Range . 

The map- area is not favourable for oi l st r uctures because 
of the c l ose fo l di ng and the great amount of fau l ting . An ant i cline 
about 20 miles l ong extends for about 4 miles across the northeaste r n 
part of the map- area , t e r minating in Alexo map- ar ea to the north and 
i n Fall Creek map- area to the east . Moder ate l y l ow di ps pr evail on 
both limb s of the st r ucture , and no major fau l ts are knovm to the 
nor theast . Howeve r, the wi dth of the antic l ine with i n the map- ar ea 
i s l ess t han 2 miles . Bighor n and upper Blackstone r ocks are exposed 
a l ong t he ax i s of the anti cl i ne . No c l osure is i ndicated , 

Coa l seams occur in both Ni kanass i n and Luscar format i ons , 
and small stringe r s were obse r ved i n the Brazeau fo r mation . The seams 
ar e as much as 4 f ee t thi ck in the Luscar , and 3 feet in the Ni kanass i n . 
A samp l e of Luscar coal , co llected on a t ributary of l ower Crippl e 
Cr eek, ana l ysed by the Bureau of Mines , Ottawa , y i e l ded 14 , 000 B. T. U. 
pe r pound , gro s s , as r e ceived . A sampl e of Ni kanass i n coal , co lle cted 
near the west edge of the map- area , yielded 12,1 50 B. T. U. unde r s i mil ar 
conditions . The e st i mat ed present r ese r ve i n t he map- area , based on 
coal seams 3 fee t or more i n th i ckness , wi thin 2, 000 fee t of the 
sur face , and di ppi ng l ess than 50 degr ees , i s about 6 , 000 , 000 tons . 
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