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Fall Creek Map-Area, Alberta. 

I NTRODUCTION · 

Fall Creek map-area lies between longitudes 115°30 1 and 
115°45' and latitudes 52°00 1 ' and 52°15 1 in the Foothills Belt of 
central Alberta., 70 miles west of Innisfa.il. Graded roads from 
Innisfa.il or Rocky Mountain House ·extend to within 18 miles of the 
area, and a. wagon road continues to two abandoned oil wells on 
Clearwater River 8 miles east of the area. For estry trails follow 
the Clearwater west a.cross the southern part of the map-area. The 
area. may also be reached from Saunders on the Canadian National 
Railway by a good trail that enters the northern border at the Forks 
of Ram River, and joins the Clearwater trail near the southea.st 
corner. 

The map-area has a. maximum relief of about 2,000 fe et, 
ranging from 4,500 to 6,590 feet above sea-level, The topo gr aphy 
is controlled by the structure and character of the bedrock forma-

. tions. · Thus the highest range 9f hills, extending across the 
northeastern part of the area, is formed of r esistant Palaeozoic 
limestones outcropping in the core of an anticlinal . structure, 

·Bouthwest of this range, in the area underlain .by Mesozoic sandstones 
·and s'ha.l es, the relief is effeoted to a lar ge extent by the thin, but 
·resistant, Bighorn sandstone formation, whiCh caps the higher hills 
and forms mesa -like topography where the beds are gently inclined, or 
co~spdeuous rid ges or hogbacks where they a.re steeply ipclined. 

The fi eld work on which this r eport and th.e accompanying 
map ar e based wa s done. by the writer in 1944, with the capable' 
a ssistance of Me ssrs, A. G •. Jones, J.B. Bl ack , and J, E. Procter, 

STRATIGRAPHY 

The rock formations ar e a ll of sedimentary origin a.nd range 
in age from Devonian to Upper Cretaceous. 

Devonian 

Devonian strata ar e expos ed in the northea.stern part of 
the ma.p:...ar ea , in the valley of Fall Cr eek. They consist ma.inly of 
thick-bedded, massive , dar k blue ~ grey limestbne . 

Mississippian 

Banff Formation. · The Banff forrna. tion is compos ed o.f buff 
weathering, pla t y , da rk grey limest.one, shaly limestone , and ·calcar­
eous sha.l e , with occa siona l thic k beds of li ght weathering~ blue-grey 
limestone . It i s estimated to be 600 to 650 f ee t thick·. 

Mississippian and ( ?) Pennsylvanian 

Rundle Formation. The Rundle formation is expos ed along 
the crests of three major anticlines, and forms the hi gh est hills in 
the ar ea. It may be divided into three lithologic units consisting, 
at the ba se , of abou.t 200 fee t of massive , thickly bedded, white. 
weathering, li ght gr ey, coars e- grained limestone, suc.ceeded by 150 
f eet or mor e of thinly bedded, buff to gr ey we~thering , sha ly limestone, 



which is overla i n by a bout 350 f eet of white weat hering, ma ssively 
bedded limestone simila r to tha t a t the bas e of the formation. The 
tota l thickness is est imated to be about 700 f eet. 

A pinkish ~~athering , very ha~d, fine - grained quartzite, 
20 to 30 feet thick, outcrops between t he Rundle and Ferni e forma­
tions 2,000 feet northwest of Cutoff Cr eek, on t he southwest f:la~k 
of an anticline . It was not obs er,.ve(i a t any other pl a ce i n the · 
a r ea , and probably represents the ' ·Perinsylvanian, Rocky Mount a in 
for:ms.tion. · · 

'. Jurassic 

Fernie Group. The Fernie group is divisible into two 
lithologic units. The lower unit consi sts of 125 to 150 f eet of 
t hi n- bedded , fine-grained, platy, bla ck limestone w~th much inter·­
bedded chert. The beds weat her buff to purplish gr ey, with a hackly 
surface. They a r e r es istant to weathering, and gen erally form con­
spicuous cliffs and dip slopes . A bed of da r k , ph~spha tic limestone 
at or near the top conta ins fossils t hat have been -i 4entifi ed tenta­
tively by F .H. McLearn of the Geologica l ; Sur.v~y as of Lower Jura ssic 
age . No fossils have been found in the lower . part of the lime stone , 

· and some of it may be of Tria ssic ~.fie . .;~~ • ~,. 

. . The upper unit of the Fernie cons.ists of 200 to 250. · feet 
of -black shale and sandstone . Much of the shale contain s thin 
inter beds of crumbly , rusty weathering sands.tone" l · to 2 inche s 
thick. The shale and ·interbedded sandstone , grades upward into 50 
feet or more : of buff to ' brown wea t hering, t h ickly bedded, med ium.­
grained sands.tone; "which i s· .overlain by a cong'iomera.te that marks 
the base of the Blairmore group. The sandstone underlying the 
Bl a irmore conglomerate has been mapped with the Fernie f ormation, 
but may be in part of Lower Cretaceous (Nikana ssin ) age • 

. .. ~.· · 

Lower Cretaceous 

Blairmore Group. The ba se of the Bl a irmor e group is marked 
by a pebble-conglomerate 35 t o 45 f eet t hick . The conglomerate is 
r es istant to weathering , a nd generally form s prominent ridges. The 
we ll-rounded· pebbles average 1 to 2 inche s in diamet er, and a r e made 
up of white and gr ey quartzite and pink, gr ey, and black chert. The 
matrix is a ' medium- to rather coars e- gr ained , hard, qua rtzitic sand­
stone and the conglomer a t e conta ins many l enses of this sandstone 
among the pebbl e layers. 

The basal .conglomerat e is overla ~n by co~rs e - gra ined , 

quartzitic sandstones , cros sbedded , dark brovvn :sandstones , and brown 
to bla ck ca rbonac eous shale. Conglomei::.ate s ar e interbedde.d with the 
sandstones., but unlike the basa l conglO-mer a t e are not continuous 
throughout the ar ea . Coal seams occur ' some 650 to 750 feet a bove the 
basal conglomer ate . 

The upper part of t he Bl airmor e consists of medium- to 
coarse- grained, gr ey to buff weathering , mass ive, cros sbedded sand­
stone s; olive gr een, crumbly sh13. l es ; an9. , 'ne1;1. r the top , maroon 
weathering, thinly bedded, pl aty; crosspedded sandstones. A .pebble­
conglomer a t e mar ks t he cont a ct of the Bl a irmore with t he overlying · 
Blackstone formation. It is, appa r ently , continuous throughout the 
area , and r anges i n thickne s s from more than 22 fe et, a s on Fall 
Creek, 2%mil es a bove its j unction with Gloomy Cr eek, to l e ss than 
2 f eet , as on Ram River 3 miles wes t of its junction with North Ram 
River. The conglomer ate cons i sts of well-rounded quartzite and chert 
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pebbles commonly 1 to 2 inches in diameter, but in places as much 
as 6 inches •. It . resembles . the . basal.Blairmore conglomerat~, but is 
of variable thickness and the pebbles are in general somewhat smaller 
and less firmly cemented iri a more siliceous, finer grained, sandy 
matrix. The conglomerate is a resistant member, forms many outcrops, 
and is most useful in tracirig the Blairmore-Blackstone contact. 

Upper Cretaceous . 

· Upper Cretaceous strata comprise a lower marine group that 
includes the Blackstone, Bi ghorn, and Wapiabi formations, and an 
upper, non-marine group that includes the Brazeau and Edmonton for­
mations. 

·-
Blackstone Formation. 'I:he· Blackstone. formation consists 

ma.inly of black fissile shales, dark grey sandy shales, and some thin 
bed:s of fine-grained sandstone. The · shales are soft, and weather 
easily in contrast with the hard,: resistant sandstone members of the 
overlying Bighorn formation. Thus the topography of the large area 
underlain by these formations- consists of high ridges capped by or 
composed of' .Bighorn· sandstone, qeldw which the soft Blackston~ shales 
form steep slopes to the valley bottoms.· The upper 1,000 feet of' the 
Blackstone formation is exposed in the canyon of' Ram River. l'he total 
thickness of the · formation .is estimated to be between l·,·200 and 1, 300 
feet. 

Bighorn Formation. The Bighorn formation may be divided 
into three parts; of which the lower part consists of 80 to 90 feet 
of siliceous sandstone and conglomerate, the middle part of 190 to 
205 . feet of soft shales and shaly sandstones, ·and the upper part of 
20 to 30 feet of siliceous sandstone very similar to some of the 
lower sandstone beds. The lower and, to a lesser degree, the upper 
sandstone members are hard resistant rocks that cap or form ~any of 

,the higher hills and ridges. 

In the following sectio·n of the Bighorn formation the 
upper 214 feet, comprising the upper sandstone and middle shale 
members, was measured on the canyon of Ram River· ju$t beyond the 
western border of the map-area, where the river abruptly changes 
cours.e frqm northwei;;t to northeast. ·The lower 90 fee't ·of the 
section:, com,i:~ris.ing the lower sandstone member' 'was measured on 
t}],~ so~thwest side of the 6, 100-foot hill 3~ m'ile's ·east of the 
. canyon. • j- ;.. .. , . 

Description 

Overlying beds - Wapiabi shale 

Sandstone, thin-bedded, platy, fine-grained, 
siliceous; characterized by abundance of 
Cardium pauperculum; veneer of small, 
polished, grey and black chert pebbles 
at top • • • • • • • • • • . . . . . 

Shale and shaly sandstone with thin ironstone 
bands . . . . . . ., . . . . . . . . . . 

· Feet 

195 

Sandstone, massive ; thick-bedded, fine~grained, · 
grey, siliceous; contains thin 'pebble beds; 
basal 9 feet predominantly conglomerate 
composed of white, grey, and black quartzite 
and chert pebbles up to li inches in diameter 34 
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. .- : ,Standstone,,. roa·ssi1re, siliceous; with pebble beds 
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Concealed· slope cover ed with ta:lUs "Of soft, · 

, .J 

.s 

shaly sandstone with ironstone bands • • 

Sandstone, massive, siliceous, fine-grained; 
veneer of conglomerate at top ••••• 

Total thickness 

. . 15.0 

• • 27 .o 

3o4.o 

We.pie.bi Formation. The Wapia.bi formation consists of 
black mar in_<?. ·shale, sandy shale, and o\)casional thin beds of buff 
weathering limestone. The contact with the u.nde'rlying Bighorn 
~andstone : is sharp, and is marked by a. t~in layer of small polished 
chert pebbles •. · A.s the contact with the overlying Braz~a.u ·sandstone 
is appro.a.ched .the uppermost 100 feet or so of · shales become more 
and more sandy-until a massive greenish grey sandstone is reached 
i;ha.t is,,,rega.r.ded as the base of the Brazeau formation. No complete 
section ·of -the We.pie.bi forma. tion is expose'd, . but based on outcrops 
along Cl·e~ rWa.ter River; the thickness is . estimated to be abou~ 
l,500feet. . ... ;·· ~-

Brazeau and Edmonton Formations. Non-marine sandstones 
~~nd conglom~ra.tes · of the Brazeau formation lie within the two .large 

., • L synclines in .the southwestern pa.rt of the area.. In contrast with 
, the underlyin.g We.pie.bi shales they are resistant rocks that cap 

high, platea.u~like hills below which the soft sha.les form steep 
t ,' 

slopes. 

The Brazeau sandstones a.re conspicuously crossbedded, 
buff to maroon weathering, medium- to rather coarse-grained, arkosic 
and conglomera.tic sandstones. Beds and lenses of chert pebble­
conglomera.te , with pebbles averaging i inch in die.meter but .. a.s large 
as 2 inches, a.re abundant, and many of the sandstone beds contain 
scattered pebbles. 

Light grey, ~yellowish weathering, thick-bedded, poorly 
consolidated san~stones that belong to either the Brazeau or Edmonton 
formations underlie the northea.stern corner of the map-area.. Ex­
posUr.es a.re poor within the area but are excellent a.long Ram River, 
ltmiles to the north. The beds ther e seem more like those of the 
Edmonton than the Brazeau formation, but .the lithology of both 
forrnp.tions is very similar. 

STRUCTURE AND OIL AND GAS POSSIBILITIES 
.. 

A major thrust fault passes through the northeastern part 
of the map-area. a long the contact between the Bla.irmore and Brazea.u­
Edmonton forma.tio~s. Most of the area southwes t of this f ault may 
be considered. a~ part .of one large thrust block within which the 
strata .a re folded and broken by many subsidiary faults. 

Th~ J!!8.jOr thrust fault that passes through the northeastern 
part of the area is well exposed on Ram River l tmil es northwest of 
the map-area • . A.long it the lower Blairmore .sa;ndstones and sha.les a.re 
thrust over poorly: .consolidated Edmonton or Brazeau sandstones. 
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An anticline in the northeastern part of the area extends 
southeast from the falls on Ram River (See structure-section AB on 
map). It is a nearly symmetrical structure, with a Palaeozoic 
limestone core and average dips .of 45 to 55 degrees on the southwest 
and northeast limbs. Northeast. from Fall CrEl¥.: to .the northern 
boundar.y of the ar·ea·. the plunge .of the _structrn:- e .. is.. northwest. 

· South~a·s~ lfrom Fa l .l . c:re ek the northwesterly plµpge decreases to 
horizo:ritS:l or nearly so, as. e

0

videnced .by sev;eral expqsure s of the 
Rundle

0

-Ferni e contac't along the crest of the S;tructure at about the 
same el evat ion.. There. is no e\Tidence of a reversal in plunge, and 
hence no evidenc e ·of southeast closure within the map- a r ea. . No im­
portant faults vre r e obs erved northeast of the antic:line to where the 

: majo·r fault a long_ the B_l a. irmore-Br a. zeau a nd Edmonton contact is 
. r eached. Th':i.s fault seems to have a shallow, southwes t erly dip, and 
may cut' off the anticlinal s'tructure a.t comparatively sha llow ·depth. 
Search· for oil ~n ;this structure. must be confined' to Devoni an and 
older f ormations, ·as all s tra:~a above the Devp_nian are exposed in 

· ·the core . 
L , I 

A l a rge ~nticlin~ l struct~r e ext ends from southeast to 
northwe st acros s t he centra l part of the map-area. The Palaeozoic 
limestone core is expos ed near the southeastern border of the area, 
but plunges benea th Mesozoic sandstones and sha l es to the northwest. 
In the Pa l aeozoic limestones the structure consists of two well­
defined anticlines , _ the lar geI7 qf which lie s :nort}?.ea st and the other 
1'iouthwest of _Clear wa t er Riv~r~ . . The former is t he northwesterly con-

~·" t i'miat io~ of t:he Idl E?~ild e antic:\.,ine, and .on Idl ewtlde Mount a in; 1 
mil e feast of where Clearwat er .River l eaves the map.'..a r ea , the D-evonia.n 
limestone core is expos' ~d. As the plung.E6 .} s northwe-st the Devonian 

, ' · an'd ·o'Verlying Banff and ~Ru.ndie .f ormat .io;n:;; .. disappear beneath Fernie 
"·-·and ·B1a i .rmor e strata near _th ~· · :sO:µthea'st' copner of the a r ea . This 
.. ant"icline may be tra ced for a bo;ut 2 mil.e s r.northwest of the headwaters 

·of Idlewilde Creek wher e it d:l.yides in Bl airmor e s_tra ta: into· a: number 
bf sma ll er f old s , but the structure per .siE?t.s , a l though be·comi ng less 
pronounced , to the northern bo~ndary of the map- area , crossing &lm 
River a bout a mil e southwest of its junction with North Ram River . 
The sma ll er ant icline , a lthough we ll defined where the Pa l aeozoic cor e 
is exposed south of Cutoff Creek, is difficult to tra ce to the north­
wes t wher e it is exposed i n the overly ing Bl a irmor o a nd Bl a cks tone 
formations a s a ser i es of closely spaced folds and minor thrust 
f aults. The anticline in the Bi ghorn forma tion , i n tp. 37, r ge . 13, 
and t he southwe st part of tp. 37, r ge . 12, may be the northwesterly 
extension of this fold. 

Both anticlina l f olds plunge northwest , so that the 
Pa l aeozoic core disappears beneath Mesozoic strata, but t he plunge 
decrea ses to horizonta l or nearly so i n t he central part of the map­
a rea. Thi s i s i ndicated by outcrops of conglomerate marking the top 
of the Bl a irmor e f ormation at about the same elevation a long the 
crest of the s tructure. Thus this cQnglomerate outcrops: (1) between 
Tay Ri ver and Gloomy Creek at el evations of between 5,200 and 5, 300 
feet; (2) on the 5, 300-foot hill northwest of the junction of Gloomy 
and Fal l Creeks ; and (3) on the 5, 300-foot hil ls traversed by the trail 
in the north-central part of tp. 37, r ge . 12 . As a ll thes e outcrops 
are on or near the crest of the structure, and as they are all at about 
the same el evation, the structure must be essent i a lly horizontal for 
this distance of about 6 miles. Farther northwest the northwest erly 
plunge is r esumed . A t hrus t fault extends along the Blairmor e- Bl a ckstone 
cont act on the northeas t flank of the structur e , but the displacement 
a long it i s mi nor a lthough i ncreas ing i n magnitude to the southeast. 
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Aa the anticlina l structur ~ has a general nqrthwesterly _: 
plunge t hroughout the ar ea , any .oil or ga s would t end to migrate up 
the plunge to the southea.st. Accumulation might occur within the 
area wher e. the fold is ess entially horizonta.l, but this would depend 
on local r eversa ls in plunge of suffici ent magnitude to give southeast 
clo sur e , of which no evidenc e ha~ been obtained. · 

A third a.nticlina l structur e crosses the southwest ern pa.rt 
of the ar.ee; and is flanked to the northeast and s:outhwest by synclines 
in the Wapiabi arid Bra zeau forma. tions. The structu.r e consists of two 
sharp anticline s, with exposed cores of Bla irmore sandstone , a nd .an 
i nt ervening syncline floor ed by Bighorn and Wapiabi beds, The .north­
eastern f l anks of both folds are overturned and f aulted. The small 
part of the structure within the map-ar ea plunges northwest, a nd the 
Blairmore sandstones expo sed on the cr est disappea r to the northeast 
beneath Blackstone, Bi.ghorn, and Wapie.bi .. formations -. 

j ~ . . 

COA,L 

. Two thick bituminous coa l seams outcrop in .Blairmpre strata 
on the north bank of .Ram Riv~r l~ mil es s0uthwest of its junction with 
North Ram River. The lower seam is 6 f eet 2 inches thick, and the 
upper one more than 7 f eet thick, with the top not expos ed, · The . two 
seams a r e separat ed by a bo1;lt 80 f eet of sandstone. Two. thi nner ·seams, 
3 fe et and l_ foot thick r espectively, lie just a bove the lower, thick 
seam. The coa l seams strike northwest and dip 8 to lZ . d~ gree s South­
west. Coal s eams wer e observed in the· Ble.irmor e formation a. t several 
other loca litie.s , but none of .them is thi'c'k .. enough to be . cl~ ssed as 
commercia l• The coa l occurs i n a series o'f coal-bear ing . ~ tr ata. tha.t 
form. par t of the so-ca lled Lu scar fo rmation of areas .t o t he .north and 
northwe st . ,-; . · -, .. 

. j 

, . .. 
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