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INTRODTJC TI ON 

Fo. llontimb er m:::tp- o.roc.. i s bounded by l o.titudes 51°30 ' 
o.nd 51°45 1 o.nd longitudos 114°30 1 c..nd 115°00 1 • The contro of 
this r ect::n1gulc..r b l ock of 370 squo.re miles lies 55 n ilos north
vrost of Co. l go.ry. I t or,1br o.cos the northern third of township 29 , 
o..11 of townships 30 o.nd 31, ::Qd the sou thorn ho.l f of township 32, 
extending ::-.cr oss the western ho.lf of ro.ngo 4 , o.. 11 of r cmges 5, 
6 , c..nd 7, n.nd t he on.stern borde r of r o.ngo 3, o..11 west of the 
5th meridi:::ti!.. 

The topogro.phy of the Fc..llentimber r.r eo. is lo..rgely 
controlled by the character and structure of the underlying 
bedrock formations. The lowest elevations, less than 3, 500 
feet above sea-level, occur in the northeastern corner of the 
map-area, and the highest su.:.-;i;·,1i t is in the southwestern corner , 
with an elevation of over 5, 450 feet . The area may be roughly 
divided into three topographic units that trend in a general 
northwesterly d ir ection . The northeastern unit covers a wi dth 
of 15 miles and extends to the crest of the line of sm1Tinits that 
r uns from Red Deer River at the norther n boundary southeasterly 
to the junction of Little Red Deer River and Silver Creek. This 
area is under lain by flat-lying and gently eastward-di pping b eds, 
and the elevation ranges from 3,500 to 4 , 240 feet . 

The central unit is approximately 10 mile s in width , 
and is a dissected plateau the elevation of which ranges from 
4 ,240 feet on the east t o 4 , 850 feet on the west. Its western 
boundary crosses the northern border of the map-area near the 
northwest corner and extends southeaster l y to cross the southern 
boundary at the eastern border of range 7. It is underlain by 
folded and faulted strata. 

The westei·n unit occupi es a maximum width of 7 miles 
in the southwestern part of the map- area . It is characterized 
by a series of nar row, northwesterly trending and westerly dippin:; 
fault- block ridges t hat rise to e levations of 4,'750 to 5, 250 feet . 
These are separated by flat- bottomed valleys, ·which lie, on an 
average, 250 feet below the crest of the ridges, and are floored 
with muskeg and greasewood. 

Fallentimber map-area lies 15 miles west of the Calgar y, 
Red Deer 1 and Edmonton Branch of the Canadian Pacific Railway and 
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25 miles north of the Ca l cary··Banff h i ghway and aai n lino of 
the Canadian Pa cific Railway . Eost of the a rea l1as boon 
subdivided, but only th0 eastern pc,rt i s sui ta.b l o f or fa r iaing, 
and on l y a f r acti on o f the remaining territory is suitable for 
ran ch land . Con sequently , t he n. r oa is very thinly settled, and 
even w:rnre road allowances Ti.ave been opened up the poor condition 
of tho roads during much of tlrn year rn.a.kes t ravel on the1.1 by 
motor true:!.: i mpossib le. Supp lios arc l a r ge ly obtained by t he 
r e sidents from e ither Sundro , located just beyond the n orthern 
boundary of the area noc.r the junct ion of Red D0or Ri v-er and 
Fo.llentimbor Creek , or Cremona, located near the southoastern 
corner of tho 2.rea at t he e nd of a 32-:nile ra.ilway spur--lino 
from Crossfie l d , on t he Calgary, Rod Deor, a n d Edmonton Raihvn.y. 

n·vo small coa l mines have been oponed 1,i.p and a r e 
i.-rorked spa s:'.TI.odica lly as occa sion dema.nds , ono on Silver Crock 
noe.r tho n orthYirest corner of sec. 30, tp. 2 9 , r ange '.) , and the 
other on t he n orth s i do of Re d De or Ri ver a t the nor thvrest 
corner of s e c , 5 , t p . 32, range 4, YL 5th mer. Sa1nm1ills arc 
being operated spasmodica lly m:. Rod Door River, Ni t cl-li Crook 
and Turnbull Croo~ . 

Good motor roads run wost into the map-a rea from 
Olds , Didsbury, and Ca rstairs , station s on the Calgary , Re d 
Deer, and Edmonton b r anch lino. Of those, the roa d from Olds , 
whi c~1 runs through Sundr o 24 rnilos di s t ant, i s tho longest and 
t ho one most widely t r ave lled. I t continEos beyond Sundr o for 
a distanc e of 4 ::nilos , .-rhero it turns southwo.rd ecnd erJ.ter s the 
map-ar ea on the wes t sido of Red Door River, thence it r uns 
southwost and west alonb the i1orti1or 11 bank of Red Door Ri vor 
past the e.oandonod l:fon o.rch and Cartor-Ea jostic wells, a n d 
continues 25 I:iil os farthe r upstream to the Hunter Valley Oil 
Company wo ll , 65 miles distant by road from Olds . 

The SO\.~thorn part of t ho aroa is served by r oads 
that run west from Carstairs a:r1d Cr cr11ona. or north Zror<i Cochrane 
on the Ca l gar y - Ba.nff h i g;h:way . li. road , bar e ly usable by motors 
during wet seas ons, load s u p Fallentimbor Croo;::, which is f orded 
si:x: tL"rnos . Tho r oe.d becomes impasso..blo for c a rs a short d:l.stanco 
within tho Forest RG servo, but may b o t r o.vorsed by wagon to near 
tho wostorn bord er of the map- 2, r ea . J,nother motor r oad fo l lows 
up t he vall oys of Li ttlo Rod Door Ri v or and Silver Crook t o 
Turnbul l 1 s mi ll, beyond which it continue s wester ly and northerly 
as a lu::o.bor road to join t h e road th8.t runs alonL~ Fall onti.i:1~)or 

Cr ock . 
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The a r ea s lying between Red Deer Ri ver, Fallcnti filber 
Creek, and Little Red Deer I~ivcr ar c traversed by a few poorly 
travelled pact-trails usod by hu;.1.tors , trappers, and I ndians . 
The most i mportant of t h ese i s the Eor ely or Graham trail , 
whic:n extends n orth from the L;oroly Indian Reserve on Bow Ri vcr , 
located 25 mile s south of the southern boundary of t he a r ea . 
This trail enters the map- area on the vm st side of Grease Creek 
in tho NW .-,~ , s e c . 24, tp . 2 9 , range 7, contimws northwestorly 
along it and on to cross F'alle;.1:t:Ll".-tber Creoh: in sec. 28 , t p . 30, 
r ange 7, near the eastern bor der of t he For est Reser ve. I t 
then swings a round the eastor:1. base of the l1ill and a.long the 
south bank of Stor::1y Cr eek 11rhich it follows northwesterly, 
thence across the divide into the valley of Rod Doer River. 
This it cro sses and follows to the ji.mction of ';!illiams Creek , 
t hen leads up Y:illiams Creel: and passes out of tho r.1ap- a r0a 
near its northwestern corner . A numbor of ver y poo r and seldom 
trave lled trails follow along rnany of the inter-ridge valleys 
and up the more important streams, such as Grease Creek , Silver 
Creole, He lmer Creek, and Hi tchi Creel~ , and an occasional trail 
may be encountered leading across the intervenillf,'.; ri dges and 
uplands fro~·.1 ono 1.1ain travel route to another. 

STnATIGRAPhr 

General Statement 

Tho formations exposed within Fallenti mber map- a r ea , 
vrith the character and thickness of each, are given in the 
accompany ing table of fo rmations . 
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Table of ~ · ormations 

r."11 • 1 l ,1ic_;:ne s s, 
C}la rac to r of bods fe e t 

Str eam Grave ls , sand s , 1
1 0 

and··-~=lts ----·-- 1 

J3oelder clay, fluvio--lo -
glacial gravel s I 
Sa:!:lcJ. stones and shale~ 
·with con,slw1e rate l ense s, J 5 , 300 
f resh water j 

ha ssive sandsto;.-;.e s , gr 2on 
and dark shales , carbona .. 
ceous shales, bentonite 
bE>d. s, and coal s e a:.ns , f r esh ! 3 , 0CO 
·vmter 1 

Sand stones , shale s , con·· I 
c l ornerate l cnse s, bontonit1 
"beds, and. thin coal s eams, .

1

. 

f r o sh wate r . 3 , 600 

! 
I;arine shales with iron 1 

stone beds and nodu l es and 
t h i n f ossihfe r ous li:i"'.C· · 
stone beds 1, 750 

10 

100 

The lowest exposed hor izon lies mmr the base of the 
;~rapiab i format i on . This formation is the equi valent of the Upper 
Alber ta formati on of Wildcat ~iills and a r oa s fa r ther sou t h . The 
boundary s epar ating the Tfo.p i abi marine sh&l e s from. the f r esh 
water sandstones of the overly ing Be lly River formation corr e sponds 
to t he Wapiabi-Br a zeau contact of t he Bi ghor n coe.l basil1 and 
Brazeau River a r ea . In some sections th0r e appears to b e a 
transiti on zone of a pproximate l y 100 fo ot separ a ting the shales 
and sandstones, but i n others th0 boundar y is more shar p l y defined . 

The gr eat t hiclmoss of sedi ments that overlie t h e Wapiab i 
formation con sist essontia_lly of s andstones , sandy sha l es, and 
shales, with an occasional lens of conglomerate, and at sever al 
hor izons volcanic ash bods and coa l sea;.ns. The series l1a s a:ri 
appr oxima te thickne ss of 12,000 foot , and em.braces the equival ents 
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of sovoro.l formo.tions , I n tho..t pc.rt of the f oothills south of 
Bow Ri ver t he d ivision of this broup of sed i ments into sovoro.l 
formations has be0n facil itc..tod by the extens ion vrcs"hvard into 
the f oothill s of the mc.ri:10 Bou.r:p::::.w shtcl us , ·,rhich scparn.to the 
underlying Be lly Rive r sandstones from the overly ing Edmonton 
sandstones, i'Jorth of Bow Hi ;ror the Beo..r paw formo.tion i s ab s ont 
o.nd tho di vision bc -brnon tho Belly Ri vor sandstones and tho 
over lying Edmonton bods is more d i ff icult to mo..ko , An. attempt 
h£ts boon mo.dc to subdi vido ti·.o sorios into the Dolly Ri vor, 
Edmonton, o.nd Paskapoo f or rnr,tions , as hc.s boon done in tho 
\"1.'i ldcat Hills, Jmnpingpouncl , and Br agg Crock c.. r oas to the south. 

71fo.pin.b i Formo..t i on 

Tho Wapi o.b i (Upper Alberta) f ormation consists 
oss ontio. lly of thin-bedded , fi ssile , and b locky marine shal os. 
I t ou tcrops only in the wos t orn par t of tho map- a r ea. , -~vhor e it is 
tho l mrnrmost exposed formation in a m.unbor of nor t hwostor l y 
tr end i ng and wes t er l y dippi ng fau l t b locks and in the contro of 
two anticli:1a l folds . No cm-;iploto section of the fon1c.tion is 
obt aii1ablo within the map- area , but from sections moasurod to tho 
north and south of tho fi eld it is o stimo.tod to havo f). thicknoss 
of 1, 750 foot , Tho gr oo.tor par t of this thi cknoss is involved i n 
sovoral of the fault b locks in the; a r oc, , but on thoso tho o.ctua l 
expo sur os tho.t exist covor only small parts of the forma·cion. The 
maximUin continuous oxpo st~r o observed cover ed o.pproximn.tc l y 600 f 0ot 
of t he upper po.rt of t he f or mati on. 

The upperi:1ost par·c of the ·:.rapi abi f ormation Tri thin the 
map-area consists of greenish, sa ndy sha l es contain ing numerous 
bands of sandstone, and of ironstone gener a lly les s than an inch 
t hick. A marine fal'.na including I3aculites ovatus was collected 
from two exposures on Red Deer n iv.er·; -i·cic-ated ·in -the SE •;:, sec. 27, 
and i n the i'Wi .} , sec. 29 , tp. 31, r ange 7 , -tT , 5t h mer., ~nd at an 
exposure on Fallent i mb er Cree~;: in the NW .·L:oc , sec. 25 , tp . 30, 
range 7, W. 5th mer, On Red Deer Ri ver and Fallentimber Creek the 
contact between the Wapiabi sha l es and the overly inc , mass i ve, 
Belly River sandston e is c lea rly mar ked , but on Litt le Re d Deer 
River there is a transition zone approximately 100 feet thick, in 
which massive shale beds are interbedded with f reshwater sandstone s . 
Here the boundary between the Y:ap i abi o.nd the overlying Bell;- ~(.i ver 
formation was drawn at the base of the lovrnst r!lassi ve sandstone bed, 
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Loc,:-er dm-,ro. the for:i1ation consistG of d e_rk gr0y e.ncl 
blac~c, uassive shales, Y:rhicl1 co;i.tc. i n or.ly o.n o cca.sion:i.l 
iror:stone concretion or a fe'.r thin, ~.rollonish Gr ey , arc,illo.ceous 
lir,1es·cone be-nds, ?,Ome of nl1ich hole'. an Ostroa fauna, On :led Door 
:liver, in t he Nrr . ·.;, sec . 29, tp . 31, range 7 , F . 5th ;ner ., at 
appro:cimately 1,200 feet strati gr aphically bGlow the top of the 
17apiabi for::1ation, there is e;~posod an h orizon containi ng 
_S_c_aphi_1'._e~- .:v.:e_i:t:r:_i_c_c:s_l.~s. and various Inocoramus. 

Nowhere within the :map-area we.s tho base of the -.-:a:o:i.c.oi 
format ion observed, but it is believed to i.mdorlie the :r::usko,; c.t 
tlie northca~:t corner of sec . 20, tp. 2'7, range 7, W, 5th mor ,, 8. t 
the southern border of the T11ap -e.r eo., A l1alf mile :Larthor 30-:.1 t l:
east a long the strilrn a fr:;r,r sr:1all outcrops of tho Cardium 
forma ticn occur, and from here t i1c f orna t i on has bemi t rac ed by 
Hm,10 southeastcrly across the --:'ildcat IIi lls ;:i.a p-area . It 
consists of one or more bands of sandy shales Hit:1 o.. fovf t:hin 
bods of sandstone capped by a thin conglo:moratc wi th s:nall 
pebbles . Tho thickness of tl:.c Cardim:' formation in t h e map-ar ea, 
as based on thicknoss obtaii;,od on Ra;n River to the nortl1 mid 
Ghost River to the south, is 275 to 300 foot. 

Jelly l~.ivor Formation 

T~rn Be lly River fon1at i on cons ists largely of 11hito, 
grey, and brovm sandstones i nte1·bedded with li [;ht green to blac\: 
shales, and an occasiono.l lens of' conGlomer ate composed o~:· 

quartzite ai-:,.d chert pebbles e1~1bedd.ed i n a sa.::lcly matrix, 
J:..ss ociated v.rith these beds arc tli.i;.-1. becls of' bentonite, ba;.1ds of 
iro:1.stone, and a few thin coal se:L1s . The upper pe.rt of t .• e 
for::1ation is rnor e bentoni t ic and contains more tl1in cv.rbona coous 
layers and coal seams than does the lower part and, consequently, 
is r.mch softer, Due to the prevalence of fn.ul ting a:cid the 1102..vy 
overburden of glacial drift it is very diff'icul t to obtai:i. an 
unbrol:~en section or an ::i. ccurate deten1ination of the thickness . 
The for matio:'.l appears to i n.crease in thic2::~oss from en.st to west, 
The thickness as determined by a number of structural sectioEs on. 
Red Doer Ri-ver, Littl e Reel Deor Ri ver, a n d its tributary Ii' r o'."',c: -:.o..n 
Cree~~ , is 3 , 600 feet , whereas to the west on Fallen.timber Cree~~ 

and Grease Creek the thickness Tv2..S deto:r.;iined to be at least 
3 , 900 feet, 
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The di \ri sion line betvrnen the Be lly RiYer fon1a.tion 
o.nd the over l yinE Edmonton fon.1o:ci on is in some p l a ces dfffic1.'.l t 
to draw . The b oundar y hc..s boon drawn il-1 most plc..ccs at the base 
of c. bed of conglonora:te thc.-t r c.n.E;e s up to 1-} fee t h1 thiclG.-i.e ss 
o.nd is coillposod of pebb l es of chert of va.ri ous huos , quartz, and 
shale fragments . L. s i milo..r con g;l.omer o.. te 1118.rl~s a. ba.sal bod of the 
Edmonton fornc..tion in the ·.:rild co:t Hills o.r oa, On ii ed Doer Ri ver 
slabs of silic i f i ed wood and bone f r o.gm.outs of a duck-- b i ll 
di nosaur wer e found in the conglomerate . Benea t h it occurs a 
3- f oot betl of b locky sha l e , fo llowed by a 25- f oot t hick bed of 
soft sha. l o , followed by soft , sha. l y sc.ndstones, SOlilG lJods of w~1i ch 

aro stron gl y bcntoni tic. I n the Iiona.r ch well on Rod Dee r River , 
vrbere the conr; lomor ato bed appears t o bo missins , the b oun dary 
betv.reon the Belly Hi ver and Edmonton formations ha s b e en drawn at 
e, depth of 750 feet, at t he ba. se of a. hard, gr een sandstone th.::-.t 
overlies a thick 1?od of dG. r k sha l es wi t h thin b ods of J.i ght
colou r ed grit. Ther e i s a. fault con.t!?,ct at the Silver CrooJ: c oal 
1;iine , and a.t -Cho old Dovmi o nine on Little Rod Deer River, 

Edrn.onton For me. ti on 

Tho Edmonton for mat ion cons i sts lar gely of li ght buff, 
gr ey, and brovm s a.ndstonos i nterbodded with gr oonish and dar~ 
brown , sandy e,nd b lo cky sha l os , Associa ted with those bods aro a 
few th i n bods o'f bentoni to, a few of co..rbonaceous shalo , at l oa s t 
·tv{o 3- to 6-foot thick coal son.ms, and a bod of c onglomer ate 
h ol di ng chert a.nd que. rtzite pebb l es , On Savrdust Cr ee~:, in s oc. 2 9 , 
tp, 29 , r an ge 6, ~'I. 5th mer ., i n t he lower part of the for:r11Z'. tion 
there is s. fossil - bearing horizon co.rrying; abunda.nt v.rell- pr e servod 
Unio and gc.. steropods, T~10 tota.l thicl~nos s of the forr;1a.tion is 
estimc..ted at, roughly , 3, 000 foet, 

Nowhero in tho map- a.r oe.. is Q c omp l e t e section of the 
formation obtc. i nabl e, t he outcrops that d.o occur being alnost 
who lly c onfine d to t he :immediate bo.nks of Red De er Ri ver , 
Fallenti mbor Croex , and Little Red Door ~ivor and i ts tributary 
Silver Cr eole , Tho most comp l et e sections of tho fonie.tion obte.ined 
are on Red Deer Ri ver and Silver Creel~ . The l owor;nost hori zon 
exposed in both these sections is a. coa l son.::1, vrhich is being mi ned 
8. s occasion dGmands, o:;.-1 Re d Deer River a t the Fer guson mine , i n the 
NYL~;-, sec . 5 , t p. 32 , ran ge 6 , W. 5th rnor., and on Silver Cr eek at 
tho Silver Cr eek mi ne , in the ~FL;_.., sec, 30 , tp . 29 , range 5 , 
W. 5th mor, On nod Doer Ri vor the ba s e of tho Edmonton formc.tim1 
has boon dra.wn at t h i s coal s en.::11, which lies l ess t han 100 fo0t 
stra tigr aphically above tho h i t;l1ost bod in the Mona rch no ll . The 
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gr eo.t er pc.rt of t he formc.ti on i s exp osed o. long Rod Door Ri ver 
vre s t of the l.Ion o.rch vrn l l _, but t~.1e pre s ence of sever al tlu·crnt 
fO..l-cl ts rnn.kes the Correlati on of the b e ds and an a c cur a t e 
cieterr.1i nati on of t h e t hi ck-ne ss of the formation imposs i b l e . 

Pasl::a poo Formation 

The Paskapoo f ormuti on consi sts of har d , light r; r ey, 
buff , aj:1d y ellow, b r ovm- weath erinr; sandstones, some of -rrhi ch ar e 
i nterb edd ed with light b l u ish gr ey to darL oliv e .. gre e~1 , sandy and 
b locky sha l es, Ther e are a l s o a few th i n beds of benton i te and 
ca r b omtee ol-cS shal e a;.1d an oc co.si onal t h i n coo.l s eo.rn . At severa l 
h orizon s t h er e a r e she ll o eds, t he i nvertebrate f auna of which o.r e 
pr e.ctica lly a ll of fr esh- vm ter ori gi n . Fi sh sca l e s and other 
fr agmentar y vertebrate r emai ns vrer e a l s o obtained f rom these beds. 

Outcrops of the f or:;:i.o.t i on a r e almost wholly conf i ne d. to 
the channels of Red Deer Ri ver, Fa llentinber Cr eek, Litt l e H.e d 
Deer Ri ver , and the nor th side of Bear Val ley , and St ony Cr eek . 
As the b e ds of thi s f orme..tion ar e consi der ab l y coa r ser and har der 
t han thos e of the :iJ.rr.11e die.te l y underlyi ng Edmonton fo r mati on, the 
bo.sa l Pa skapoo beds, wher e t h ey come to t he sur face , gener a l ly 
f orm a n o. r ea of high r e lief. Wit h i n t he map- a r ea t he a ctua l base 
of the Pa. sl~o.p oo formation was obser v e d a t only t wo localit i es , 
one on Littl e Red De er River, o.t the south b order of t h e map - a r ea , 
o.nd the other o. t hir d of a mile n or t h of Silver Creek , a tributar y 
str eam . At b oth tl-:ese loce.li t i es the Paskapoo f ormation overlie s 
t he Edmonton fo r mo.ti on wi t hout any appar ent unc onf ormity, 

On Little Red Deer River the l m;mr mo s t beds c onsi s t of 
115 feet of buff t o br ov-m- v;ec.. thering sandst ones , s one of whi ch a r e 
cros sb edded . This hori z on outcr op s in n. c l i ff approxima t e l y 100 
f eet h i gh on t he nor th s i de of the river .. The beds s t rik e 350 
degr ees and dip 30 degr ees east , and overli e soft , ca r b onac e ous 
sha l e s and gr ey sand s t one s of the Edmonton f onnat i on. On Si lver 
Cr eek this bas a l sandstone horizon is 188 fee t t h ick , 140 f eet of 
which conta i n l a r ge , h ard , s andstone con cr e tion s and lenses . I t 
str ikes 340 de gr ees and d i ps 30 degr ee s east , and over l ies , 
apparently confor mably , t he s of t er shal es and s andstones of the 
Edmonton formati on . The onl y ot he r l ocali t i es with i n the map- area 
at wh ich be ds o ccurring near the base of the Paskapoo f ormati on a r e 
exposed is on Fallent i rno er Cr eek i n the centr e of the a r ea and on 
Re d De er River at i ts n or the r n b oundar y .. On Red Deer Hi ver the 
section , in asc end i ns or der , con sist s of a 3- f oot r ubb l y shale, 
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3- foot so.ndstone , 5- foot she.lo, o.nd c. 30- foot bod of hr'.rd, mo.ssivo, 
brown- woC'..thorinc; so.ndstono; the bods strike 345 degr ees ::md dip 
13 do gr co s oc.st, Those bods occur o.pproximo. toly 100 foot be low 
& 240- foot thick section of Po.sto.poo bods exposed in the cliff on 
t he r i vor irmnodi o. to ly north of the me. p bov.ndo.ry, 

Tho ma.ximur:1 thiclmoss of tho formo.tion uithin tho ;,1ap
o.rec,, o.s indicc.tod by tl10 isolc.tod outcrops f.1-long Fallontir.1bor 
Creek, Li ttlo Hod Door Rh-or , cmd its tribut8.ry str co;,ns , is 
ostirn.o.tod c.t 5 , 300 f cot . 

Recent o.nd Ploistocono 

A blanket of g l acio. l drift consisting of boulder clay 
o.nd fluvioglacial gravels covers practicc.lly o.1 1 of the 
i ntorstron.10. aroas, wheroo.s the vc. ll oys of the larger strea;:-.i_s arc 
floored by sand and silt of more rocent strec..m origin . On the 
uplo.nds t he boulder clay is bro>rnish, is composed l argely of 
sandstone and quo.rt zite bov.ldors o.nd rock flour of loco.l origin, 
and is gonoro. lly loss than 3 feet thicl:. In the southwostern 
pc.rt of the mo.p- o.r oo., ·whore the ridges a r c higher , the boulder 
clo.y covering is thin and nmuerous exposur es of rock occur along 
the r i dgos, I n tl1G lower-ly i ng part of tho mo.p- aroc., and 
ospocio..lly in the broad , pro- glacio.l w.lloys , the g l o.cial drift 
blo.nl::ot is much thicker , attaining in plo.cos a thickness of 
approxi.rlo.tely 100 foot, In these loco.li ties tho drift consists 
of an underlying b lo.nkot of boulder clay and an upper t l1ick zone 
of grave l and sand of fluvioglo.cial origi n . 

Along most of tho l o.q;or str eams the g l a cia l drift has 
boon carved by tho s troar11 into c. sorios of prominent terraces, 
some of ·which o.ro over a milo wide an.d ho.vo c. co.pping of more 
recent stroo.m gr o.vo ls, muskeg , or b1 a ck soil. Tho immodia.to . 
channels of most of the str o[\rns arc ch:.'. ractorizod throuGhout 
their length by bo.rs of gr ave l, sand , or s il t derived f rom the 
r eworki ng of tho unconsolidated drift . 
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OIL AND GAS POSSIBILITIES 

F<'.llontimbor map-c.r cc. li e s on the vro storn fletnk of 
the Alberta geosy.acline. A tra'.rerse across it reveals a change 
in structure, fro~11 east to west, f rom f l at or :;ently eastwardl y 
dipping strata, through folded and faulted beds, into a series 
of westerly dipping fault b locks. As su.i!ling that the Hes ozoic 
strata are underlain by Palaeozoic limestone , and that the 
limestones ;nay carry oil in cornmercial quantities where favour·· 
able structures exist, four anticlino.l stn1.ctures merit 
discussion. These are the rfonarch structure, t he Red Deer River
Sil ver Creek structure, the Grease Cre ek structure, and the 
Red Deer River - Fa llentimber Cr eek structure . 

The depth to the Palaeozoic limestone is as yet a 
matter of inference, as no holes sufficiently deep to tap t his 
formation have yet been drilled. The formations to be expected 
and their thicknesses should correspond fa i r l y closely with 
t hose found a long the strike of the strata i n the Rai n and 
Brazeau River area s to the north and in t he 1:rildcat Hills and 
other areas t o the south . The formations and their estli11at ed 
thiclrnes ses in the Fallentlinber area are as follovYs: 

Feet 
Yifapiab i •• •••• . ••• • . • • " . .••.•• f ,-·150 
Cardium o o o • o • o • o , o o , o • o o • o • • • 300 
Bl ackstone (Lower Alberta) • • • , 950 
Blairmore •• •.••. . ...•••.••••• 2 , 000 
JCoote11ay • " o o o • o o o o ... o o .... o o o • o • 

Fernie 
500 
150 

5 , 650 

Taking i nto cons i deration the various structural fact ors 
beli eved to exist on each of the anticlinal structures, the minimum 
distanc e to the Pa laeozoic limestone is estimated to be at leas t 
7,500 f eet. As in Turner Valley, ther e is a possibility of 
encountering accumulations of oil a nd ga s in porous horizons in the 
overlying strata . 

Uonarch Structure 

The Monar ch structure as displayed at the surface is in 
the Ed.c11onton forma tion, and the crest of this f old cro sses Red De er 
River in the NW.%, sec. 5 , tp . 32 , range 6 , and trends i n a 
northwest-southeast di rection (See section A- B). Oning to t he sof t 
nature of the bedrock and the th-ick overburden, the bedrock i s 
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concealed e~~cept in the chann e l of the river and fo r l e s s than a 
mile along a cliff on the n or th side of the valley. Even along 

1 
the river channe l no exposur e s occur f or 1-;;t miles east of the 
crest of the fold. The existing exposures a r e suffici ent , 
however, to revea l that tlrn fold has an unbroken, gently di ppi ng 
eastern limb and a more steeply inclined and much f aulted wester n 
limb, The crost of the fold is ovor 1, OOO fe et 111ride a11d is forme d 
of bods i n the lower part of the Edmonton formation . It is 
characterized by several minor anticlina l smnmits separated by 
shallow s:1mclinos. The eastern limb d i p s 22 degr ees east n ear the 
crest , but the angle of dip i s believed to become pro gr ess ivol y 
lower eastward, until l } miles downstream , near the Edmonton
Paskapoo contact, it is 13 degr ees. The west limb nea r the crest 
dips 45 de grees west and 1, 700 feet west from the crest this li.m'o 
is cut by a fault zone in which there appears to be both easter l y 
dipping; and v-rnsterly dipping faults vvith slight displacmnents. 
Vfi thin the next 3, 200 fe e t at l east thr oe other westerly dipp i ng 
thrust fau lts occurs, each of which is a ccompanied by drag- folds . 
A mile west of t he anticlinal crest t hore is a major , wester l y 
dipp il1g , low-angle fault plane a long which beds belonging to the 
Belly River formation have been t hrust eastward upon tho Edmonton 
bods of tho Monarch anticline . 

No comp l et e s ection of the Edmonton formation on nod 
Doer River can be had. The ba se of the for mat ion is not exposed. 
In the log of the Monarch we ll, the upporm.ost 630 fee t consists 
l arge l y of gr eenish grey , sandy sha l os , grits , and sandstones, 
with a few t h in bods of car bonace ou s sha l e , and this assemblage 
is similar to the Edmonton bods oxposod i n the east and west 
limbs of the antic line . Be low t h is depth tho shales and 
sandstones a r e li ght grey and the be ds become mor e massive, 
which featur e s a rc char acteri stics of the Belly River beds 
oxposod a mile west, up Rod Doer River. 

To date, the ]/ionarch str uctur e ha s been onl y partly 
tested by a 3, 500~foot deep hole . This well wa s put dovm i n 
1 914 -15 by the Monarch Oil Company, Lir:iited, on the north bank 
of Red Deer River a t an elevation of 3, 97 l) feet, near the apex 
of the main anticlinal structure in the :NW . ·}, sec. 5, tp . 32 ·' 
range 6 , W. 5th mer. It began in the Edmonton for:m.a tion o.t an 
horizon about 630 feet above its base and t er mi nated at a depth 
of 3, 560 feet in the lower part of the Belly River f ormation. 
A small seepa ge of olive- green to dar k cru de oil was reported 
to have been struck at a depth of 808 f eet , and in several lower 
sandston e horizons there was en counter ed a number of other small 
seepages of oil and sufficient f lows of ga s to supp l y light, 
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heat , and power to the pl ant , the daily suppl y of t he l atter 
be i ng estirnE'-ted at 100,000 cub ic feet. 

Red Deer Ri ver - Silver Cr eek Structure 

The Re d Deer River-Silver Creek structur e crosses the 
centre of the map-area in a northwesterly- southeasterly direction . 
The structure is not a simple anticline , but i s one t hat has been 
cons i derabl y modi f i ed by a number of longi tudina l faults and drag
folds produced by overthrusting f rom the southwest. It is bounded 
throughout its l ength on the east by a westerly dippi ng fau l t 
plane, along which soft Belly River beds have been thrust eastvrar d 
over beds of the Edmonton for:mation . The structure can be 
observed in detail on Red Deer Ri ver and on Si lver Creek, and the 
crest of the f old is exposed on Fall e:ntimber Cr eek . 

On Red Deer River the structur e is wider and mor e 
modified by fau lting than it is on Silver Cr eek . Al ong Red Deer 
River the Belly River beds cover a width of 2i mi les and form one 
major and several minor anticlina l cr ests , accompani ed by thrust 
faults of various di mensions (See section A-B) . The mai n 
ant iclinal cr est cro sses Red Deer Rive r near the northeaster n 
corner of t p. 31, r ange 7 , if'f . 5tl-1 mer . , and the ::.i.ajor lovr- angle 
fault separ ating the soft beds of the upper par t of the Belly 
River formati on f rom t he Edmonton beds cro sses Red Deer River 
3 , 000 feet downstr eam fr om this surm:11it . The eastern limb nee .. r 
the crest dips 70 degr ees east, and be tween tho crest and t he 
low-angl e fault there are two other anticlinal crests separ ated 
by a fault. The wester n limb of the fo l d d i ps about 30 degr ee s 
we st , but is cut by at l east thr ee faults , along which the 
displa cement is to be measur ed in sever al hundr eds of feet , 

These f aults ar e believed t o continue dovmwar d into 
the 1Napiabi fo r mati on, but may not extend to the ma jor, l ow- angl e, 
westerly dippi ng fault. Tl10 most promi nent of these secondar y 
thrust faults crosses Red Deer River 2,500 feet up str eam f rom the 
main crest, and 2, 000 fe et farther upstr eam is loca t ed the well 
of the Cartier-Majestic, Lilni ted . 

On Silver Cr eek both limbs of the structure ar e fau lted, 
with drag- fo lds deve loped adjacent t o t~rn major fau l ts. The crest 
of the f old i s near the mi ddl e of t he Belly River format ion, and 
this formation occupies a vddth of 1-!f miles. The crest of the 
fold is exposed on Silver Creek at a point 1 , 500 feet east of the 
west boundar y , on sec. 25 , t p . 29, r an ge 6 , YI. 5th mer ., where i t 
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is observed to trend 15 degrees east of south and to plunge 8 
degrees south. It lies 3,000 feet west of where the major, 
westerly dipping, low-angle fault comes to the surface, and is 
separated from it by a shallow syncline, a fau lt, and a secondary 
drag anticlinal fold that lies adjacent to the major fault. 

Owing to the covering of boulder clay, gr avel, muskeg, 
or forest growth that concea ls the bedrock over much of the 
surrounding area, the position of the crest of the anticline to 
t he north of Silver Creek can for the most part only b e inferred. 
One and a quarter miles north of Silver Creek the crest of the 
fold is not exposed, but from the outcropping beds on opposite 
limbs it is believed to lie 600 feet east of the southwest corner 
of sec . 1, tp. 30, range 7, and a few fee t to the east of where 
the Spindletop ·rnll No. 1 is bei ng drilled (See section G- H). 
Sandstone beds exposed in the d.erric:k baseme-nt and on the ridges 
immediately west of the well location dip 40 degrees west , whereas 
the sandstone and conglomerate beds out croppinis on the ridge 200 
feet east of the 11-vell site dip ~5 degrees east. The beds on the 
opposite limbs of the fold, ~~ere exposed, have approxbnately the 
same strike and could not be t r aced across the axis of the fold . 
If there is any southward plunge to the fold it is only a few 
degrees . Possibly the crest of the fold here is faulted. 

Over the 12-mile stretch between the northerrunost 
outcrops near Spindletop Oils, Limited, ·well No. 1, and the 
exposures along Red Deer Ri ver, the only roe~ outcrops occurs 
about midway along the channel of Fallentimber Creek, in sees. 33 
and 34, tp. 30, range 6, W. 5th mer., for a distance of less than 
1,000 feet . In this short exposure is displayed the apex of the 
anticline. The beds on the west flank dip 25 degrees vrnst and 
those on the east dip 45 to 40 degrees east . 

The three faults already referred t o as cutting the west 
limb of this anticlinal structure on Red Deer River a re be lieved 
to continue southeastward rouGhly parallel to the axis of the fold, 
and to be represented in the Silver Creek area by two faults. The 
fault nearest the axis is believed to cross Silver Creek highway 
100 feet east of the road bridge in the northwest corner of sec . 25, 
tp. 29, range 6, where vertically dipping sandstone beds a r e 
exposed. The tops of these beds face north and are believed to 
form the eastern limb of a ti ghtly canpressed and faulted drag-fold 
developed along a major f a.u l t . The beds in the western limb of 
this drag-fold outcrop within 100 feet west of the bridge, v~1er e 

they dip 45 degrees west. The vertical displac~nent along this 
fault in the vicinity of Silver Creek is estimated to be several 



-14-

tl1.ousand foot , br ingi ng the Wapiabi (Upper Alberta) shale in the 
core of the drag-fold to within a few hundred feet of tho surface • 

The two other major faults of this structure observed 
on the Rod Deer River section are interpreted as joininr; near the 
southeast corner of sec. 5 , tp. 31, range 6 , W. 5th mer., and 
continuing thence southeasterly as ono fault across Fallentimber 
Creek and on to form the conspicuous ly straight course of Silver 
Creek Valley in sees . 15 and 10, tp. 30, range 6, W. 5th mer. 
This fault l eaves Si lver Creek Valley at the quarter-post on the 
east side of section 3, whence it continues in a less clearly 
defined ~out~easterly courso along the s lope of the ridge to 
cross SilYer Creek highway roughly 3,500 feet to the west of the 
anticlinal crest. The vertical d isplacement along this fault is 
believed to be relatively small. 

The oil and gas possibilities of the Rod Deer Rivcr
Silver Creek anticlinal structure have not as yet boon adequately 
tested, al though tes·t holes have boon sunk at the northern end on 
Red Doer River, near t he centre of the structur e at a point a 
little t o the north of Fallontimbor Creek, and noar its souther n 
end near Silver Creeko Hone of these holes , however, reached 
below the basal part of the Belly River formation. A test well 
is at present being drilled by Spindletop Oils, Limited, on the 
crest of the anticline north of Silver Creek, and it is h oped 
that this well will be car.ried to a. sufficient dep-t;h to 
satisfactorily prove the structure. The well has already reached 
the top of the Wapiab i (Upper Alberta) format ion and although 
indications of gas and oil have been reported, no comlner cial 
supplies are to be expected until much deeper horizons are reached, 

The first test hole put down on this structure was a 
diamond drill hole started on September 1, 1914, by the Sunbeam 
Oil Col"l.pany in the SE.-;}, sec. 4 , tp , 31, range 6, W. 5th mer ., at 
a point 4,000 feet north of Fallentimber Creek. This location 
lies at or close to the axis of the anticline (See Section C-D). 
While this hole was be ing drilled the Sunbeam o11Company was 
amalgamated with others under the name of the Union Pacific 
Consolidated Oils , Limited, and Sunbeam No . 1 well was renamed 
U.P . Consolidated No . 2 well. The hole was continued to a depth 
of l,800 feet , when in June 1915 driJ,.ling was discontinued. Oil 
seepages were r eported to have been encountered in soft, porous 
sands at depths of 1 , 380, 1,390, 1,393 , 1,440, 1,590, and 1, 680 
feet, and a lar ge showing of gas at a depth of 1 , 800 in what is 
probably the basal beds of the Belly River formation. 
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In May 1931, Cartier-Majestic Oils, Limited, started a 
well in L.S. 6, sec . 36, tp. 31, range 7, H. 5th mer., on the 
north bank of Red Deer River, at an elevation of 4,025 feet . 
This well is located 4,500 feet west of the axis of the anticline, 
and is separated from it by a fault along which there has been 
considerable vertical uplift of the beds on the west side. The 
horizon at which the hole was started is believed to be near the 
middle of the Belly River formation. The hole was sunk to a depth 
of 1,420 feet , and was still in the Belly River formation when in 
January 1935 drillj.ng was discontinued. Oil and gas showings were 
reported as having been encountered at several horizons, but not 
in commercial quantities. The stratigraphic interval between the 
lowest horizon already reached and the Palaeozoic limestone is 
estimated to be about 5, 700 feet. 

The southern part of the Red Deer River - Silver Creok 
structure is being tested by Spindletop Oils, Limited, Noo 1 well, 
located in sec. 1, tp. 30, range 6, W. 5th mer . , near where 
Cremona No . 1 well had previously been started. It is loca ted on 
the west limb of the anticline close to its crest, at an elevation 
of 4,440 feet above sea-level. Drilling was started here on 
April 15, 1937 . 

At a depth of 1,460 feet the hole entered shale that is 
believed to be the top of the Vfapiabi formation and continued in 
these shales to a depth of 1, 970 feet . Here it entered sandstones 
of the Belly River formation and drilling has been temporarily 
discontinued at a depth of 2, 315 feet in an horizon believed to 
lie rou ghly 500 feet above the ba se of the fonnation. It is 
probable that the major low-angle fault was crossed at 1, 970 feet, 
although no evidence of slickensiding was observable in the drill 
samples examined. On the other hand , the lower part of the Belly 
River formation as exposed in the heart of this fold on Little 
Red Deer River, 3 miles eouth of the well , contains a massive 
shale bed a short distance above the basal massive se.ndstoncs, and 
it may be that the shales penetrated in the lower part of the hole 
belong to this member of the Belly River formation. 

Where the Silver Creole coal mine is located occurs the 
junction of tvvo major faults. One is an easterly dipping fau lt 
that causes a duplication of the coal seam being mined and has 
thrown it into drag-folds produced by a thrust from the east. 
The other is a steep, wester ly dipping fault that is believed to 
underlie the anticline. For a distance of 470 feet west of this 
fault there oc -~ur vertical beds that form the eastern limb o:f a 
large drag-fold resulting from a thrust from the west. It is 
believed that this fault decreases rapidly in depth and that the 
displacement along it is relatively small . 
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Groasc Crock Structure 

The Grease Crock anticline occurs in the northoastern 
part of tp. 29, and the southoastorn part of tp. 30, range 7, 
W. 5th mer. Tho axis of this structur e is believed to cros s the 
southern boundary of Fallcntimbor map-area at Grease Cr ook and 
to trend in a diroction north 17 degrees west, crossinr.; the 
northern border of tovmship 29, r n.nge 7, 6,000 f oot vmst of its 
eastern border. Hore the anticlinal form of the structure is 
most clearly defined by the prominent curve in the Belly River
Wapiabi contact and by the dip and strike of the Belly River 
outcrops. The axis of the fold could not be traced north of the 
recorded out crops due to the he2:vy covering of glacial drift and 
forest grmrth that completely conceal the bedrock, but it is 
believed to continue northward and to be in alinement with the 
axis of the fold observed on Fallentimber Creek at the eastern 
boundary of sec. 2 7, tp. 30, r ange 7 , W. 5t h raer., which is cut 

1 
off by the longitu.dinal fault 313- miles farther north. The form 
of this anticlinal structure at the north boundary of tovmship 
29 is shown by section E-F. The western limb has been modified 
by thrust faulting. 

Red Deer River-Fallentimber Creek Structur e 

On Red Deer River, at the western border of t he map
area., there occurs a. prominent a.nticlinal fold in the Belly River 
formation, the unbroken cr est of which is completely exposed in 
a 200-foot cliff on the north bank of the river. The axial plane 
dips steeply to the west. The f old is bounded. on the east by a 
westerly dipping fault zone that crosses the river 2,500 to 3,000 
feet east of the anticlinal axis, and along which the beds on the 
west have been thrust for 1,000 feet or more over those on the 
east. This fault zone, though steep at the outcrop, is believed 
to decrease in dip in depth, and to underlie t.he anticline at a 
depth of approx:Unately one-half mile beneath the surface. The 
axis of the. anticline where exposed on Red Deer River trends 
23 degrees east of south, but owing to the covering of glacial 
drift, muskeg, and forest growth it was impossible to trace it 
either north of the river or southeasterly toward Fallentimber 
Creek. 

A traverse a.long Fallentimber Creek reveals that the 
axis of this anticline lies close to the thrust fault in the 
1'-!E.ic, sec. 20, tp. 30, range 7. Here basa l Belly River beds 
and the und erlying slw.les of the Wapiabi formation may be 
observed to be ti ghtly folded and thrust over Belly River beds . 
The crest of this fold occurs in the Yfapiab i formation, 
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approxirr_ately 1, OOO feet stratigraphically below the Belly River-
1-'Iapiabi contact . This contact crosses Fallentimber Creek 1, 700 
feet west of tho fault, from whore it may be observed to continue 
northward and eastward to circle over the axis of the anticline 
at approximately 4, OOO feet north of Fa llentimber Creek. To the 
south of Fallentimber Creok the fault and the Belly River-Wapiabi 
contact continue vn th an average trend of south 20 degrees east 
to beyond the southern boundary of the map-area, the structure 
being that of a westerly dipping fault b lock having an average 
dip of 45 to 50 degrees west. 

In tho vicinity of Red Deer River, the anticline, though 
hero very pronounced, is believed to be a large drag-fold cut off 
at a compare.t ively shallow depth by a westerly dipping faul t , below 
which the structure is interpreted as being a westerly dipping 
monocline similar to that occurring in the area to the oast of the 
fault, as shown by sec·cions A- B, C-D, and E-F. The western limb 
of the anticline is cut by several thrust faults, along which 
there is considerable displacement. The closest of these to the 
summit is estimated to cross Rod Deer Riv er one-half mile west of 
the anticlinal axis. 

COAL 

Several thin coal seams occur in the upper part of the 
Belly River formation , but none of them is sufficiently thick to 
warrant de-irelopment. Coal seams thick enough to be commercially 
mineable are confined to the lower part of the Edmonton formation. 
Several seams of bright, banded , high volatile, sub-bituminous 
coal, averaging 3 to 4 feet in thickness, outcrop on Red Deer 
River, Silver Cre0k, and Little Red Deer River. Small mines wore 
opened up at some of these locations a numb er of years ago, but 
were soon closed duo to difficulties enc ount ered . At present 
small amounts of coal a re being extracted, as occasion demands, 
at the Red Bell mine, located on Red Deer River in L.S. 13, 
NL'.~;-, sec. 5, tp. 32, range 6, W. 5th mer ., and at the Silver 
Creek mine, located on Silver Creek in the N\iv .i , sec. 30, tp. 29, 
r ange 5 , W. 5th mer . 

The Red Bell mine on Re d Deer River was openea in 1934 
on a 2-foot 10-inch seam of blocky, bri ght coal that occurs 750 
feet above the base of the Edmonton formation, and nei:i.r the crest 
of the Monarch anticline. .An adi t 400 feet long has been driven 
along the seam, which strikes 325 degrees and dips 37 degrees 
east into a shallow syncline. The workings a re carried up the 
pitch to t he surface, a maximum of 100 feet . The scam repeated 
on the flanks of the several shallow folds tho.t characterize the 
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crest of the t:ionarch anticline . The roof o.nd tho floor of the 
co2.l sco..m arc shale . The thinness of the seam, the closeness 
of the folds, and the la.ck of overhead lift in the seam a.re ·i:;he 
main difficulties to any lar ge -scale development at this mine. 
The eastern flank of the ~~onarch anticline has a uniform dip of 
22 degrees or l ess , but this inclination is too low to perm.it of 
a. profitable extraction of coal in such a thin seam. 

On Silver Creek, coal has been mined in a small way 
at two localities les s than 1,500 feet apart, on the N\Y .i , 
sec. 30, tp. 29 , range 6 , W. 5th mer . A number of years a.go a 
small operation under the name of the Bitumen coal mine vras 
carried on and considerable coal extracted. This mine, located 
1, 500 feet east of the wester n boundary of section 30, has long 
been abandoned and the old workings have caved. The seam where 
exposed near the mine has a maximum thickness of 8 feet, but is 
very carbonaceous in its upper part and is badly crushed . It 
strikes 345 degrees and has an aver age di p of 45 degrees east . 
The seam occurs at an hori zon 1,445 feet str atigraphically beiow 
the Edmont on- Paskapoo boundary. 

A 3-foot 6-inch coal seam located 300 feet east of the 
western boundary of section 30 and 2,200 feet stratigraphically 
below the Edmonton- Paskapoo contact was mi ned a few year s ago. 
In 1937 this mi ne was reopened and is bei ng operated in a small 
way under the name of the Silver Creek Coal Mi ni ng Company. It 
supplies coal to Spindletop Oils, Limited, for drilling pt.ffposes, 
and to residents of nearby centres. A 400- foot adit has been 
driven north from Silver Creek along the seam, which strikes 345 
degrees and dips 45 degrees e8.st . At the end of the ad i t the 
seam is aLmost completely cut out by a fault, 1.vhich appears to 
strike 350 degrees and dips 60 degr ees east. Innumerable, small, 
asymi~etrica.l drag- fo l ds are observable in the coal seam, a ll 
indicati ng a thr ust a long this fau lt plane from the east . 
Fol lowed down the dip, the seam departs from the fault plane and 
assumes a dip of 40 to 35 degrees east , conforming with the 
general dip of the overlying measures to the east . The coal seam 
with 50 feet of overlying beds is r epeated 50 feet west of this 
fault, the approximate disp l acement of t hG coal seam along the 
fault plane be i ng estimated at 125 feet. The western segment of 
the coal seam dips 50 degrees east and overlies beds that appear 
to f orm the core of a highl y squee zed anticline. What appears to 
be the crest , however , is crumpled beds caused by a westerly 
dipping fault, a.long which vertical beds of the Belly River 
formation, with their tops t o tho east, have been thr ust eastward 
upon the easterly dipping Edrnonton beds . The western segment of 
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the coal seam is, therefore, not considered to have any commercial 
value , and l ar go-scale development is dependent on the possibility 
of profitable extraction down t he dip of t he coal scam fr om t he 
adit. Unfortunately, the old abandoned workings lie at or below 
stream l evel at the entry to the adit , whi ch makes the entry into 
the undeveloped deep territory by a slope from the creek difficult. 
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