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PIERRE GREYS LAKES lHAP-AREL., ALBERTA 

INTRODUCTION 

GENERAL STATEMENT 

Piorro Greys La.kes map- a r ea (latitudes 53° 45 1 to 54° OO ', 
l ongitudes ns 0 30 1 to ll8° 45 1 ) lies 70 miles north of J asper and m miles n 
north of the north bounda.ry of Jaspe r Park. Its southeas t corner is 40 
mi l es northwes t of Entrance , o.n outfitting po i nt on the ma.in line of tho 
Canadian National Railways 46 mi l es east of J a. sper and 190 miles west of 
Edmonton. 

Interes t i n the a r ea has been a ccentuated r ecently by the 
drilling of the Muskeg No . 1 well t o t est the oil and go. s poss ibilities 
of a str ucture that crosses the map- ar ea , t he well site being 600 f ee t vrest 
of the wes t boundary, i n the adjoining A la Peche mo.p- a.r ea , This t est i s 
be i ng financ ed j oi ntly by the Gulf , Imperial, McColl-Front enac , Shell, rmd 
Socony- Vacuum compani es under a compact known a s the Norther n Foothills 
Agr eement. The production department of Imperial Oil Limited i s in 
char ge of the pr oject . 

ACCESSIBILITY 

Al though Ja sper is the near est t own to the mo.p- ar ea, t here 
is no direct communicat i on because of high i nt erveni ng mounta i n r anges , 
The r eadiest a ccess is via Entr ance , and unti l r ecently the usual r oute 
wo.s by a Forestr y pack-trail, known as the Lowe r Tra.il, which j oi ned 
a Forestry r oad ext endi ng 23 mi l es from Entr ance to Moberly Cr eek r anger 
station, In 1946 o.nd 1947, under the Northern Foothills Agr eement , the 
road to Moberly Creek was improved, and a r oad f ollowi ng mor e or l ess the 
r oute of t he Lower Tra il was built t o the Muskeg No , 1 well site. This 
r oad was us ed first a s a wint er and tractor r oad, but it became suitable 
for automobil es i n t he aut umn of 1947. 

The map- ar ea cont a i ns s ever al branch For estry tra ils, those 
north of the r oad being very boggy in places because of the pr ovo.l ence 
of muskegs . Most of the a r ea is f a irly ac cess ible on foot , but ther e 
a r e not many places where hors es can be taken without t r a ils , 

FIELD WORK AND ACKNOWLEDGMENTS 

Fi eld work was begun by the write r in the spring of 1947, 
using a base map prepar ed pr eviously by the Topogr aphical Sur vey , and the 
norther n thr ee- quarters of t he ar ea was geo l ogically mapped by h i m that 
year. Toward the end of the fie ld s eason the mapp i ng of the southern 
quarter was compl et ed by E .J.W. Irish of the Geo l ogica l Survey . 

Tha writer is gr eatl y i ndebted to pe rs onnel of Imperia l 
Oil Limited, New West Construction Company, and the Alberto. For es try 
Branch f or many courtesies , a s well as t o numerous r es i dents of Entr ance . 
During the fi eld work he was ably assis t ed by T. G. Perry, R.E . Laur ence , and 
J. E . Re i d, and Mr . Irish by E. Hall, H. G. Gammell , and G.O.Wolls . 

PHYSICAL FEATURES 

The map- a r ea consists of high hil l s and ridges separated 
by valleys . The h i ghes t summit is about 6, 500 fee t above s ea- l evel and 
the l owest point about 3, 900 feet ~ giving a maximum r elief of some 21 600 fe et, 
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The highest hills o. r e neo.r the southern boundo.ry of the a r ea. , a.nd ar e the 
onl y ones that proj ect above timber-line • 

.E.. valley 2 to 3 miles wide extends fr om wes t t o eas t a cross 
the map- o. r ea, slightly north of its centre . It is fl oor ed by gr ave l o.nd 
fl anked by gr o.vel terra ces . I n the wes t it is occupi ed by Muskeg Ri ver, o.nd 
i n t he eo.st by Pierre Gr eys Lakes and the l ower r eaches of Teepee Cr eek . 
The upper part of Muskeg TI. iver flows northeasterly and enters this valley 
a.bout a mile southeas t of the Muskeg r ange r stati on . The sho.rp change 
in the cours e of the river o.t this po i nt seems to be the r esult of str eo.m 
capture . During some part of Tertio.ry time Smoky Ri ve r appears to ho.ve 
flowed eas t erly through the rnup- o.r ea and to have ca rved the wi de vall oy 
des cribed above ~ which connects with the va ll ey of t he Littl e Smoky fc..rthe r 
to the eas t. At that time the ancestr a l Muskeg Ri ve r joined the Smoky 
near the site of the Muskeg r ange r stati on . Later , pr obably at the end of 
Pl eistocene time, the Smoky eithe r ca rved its pr esent valley or r everted to 
an eo.rlier Tertio.ry course,, and the,Muskeg flowod east past the site of 
Pierre Greys Lake s and down the pr esent vall ey of the Littl e Smoky. At this 
period a minor tributary of the S-moky fl owed westerly a l ong what harl 
pr eviously been the cours e of the Smoky, and this tributary gr aduo.lly cut 
back until it t apped the Muskeg , thus caus i ng the shar p bend and t he 
r el ativel y undro.ined valley now oc cupied by Teepee Cr eek o.nd Pierre Greys 
Lakes. The i ncreas ed amount of wat er then flowi ng wes t erly r esulted i n 
the cutt i ng of t he Muskeg canyon, which is such a conspicuous part 
of t he adj oi ning J •. la Pi3che :mn.p- a r ea to the west . 

GE:NERhL GEOLOGY 

GENERA-1 STATEMENT 

Pier r e Gr eys Lakes map- area is underl a i n by a succes s i on 
of marine and non- marine sedimentary strat a r angi ng i n ago from Carboniferous 
t o probably Pa l eo cene . The older fo r mat i ons ar e exposed i n t he souther n 
part of the ar ea , where t hey a. r e compl eidy folded and faulted and a. re 
expos ed in r el ativel y narrow bends. Tho younger forma.tions ar e exposed 
i n the northern part of t he a r ea, where f olds ar e l ess st eep and faul ts 
appear t o be l ess common . 

The forrnr,tions have been tra ced from other ar eas t o t he 
s outheast, and such variati ons as t hey exhibit from the l ocalities whe r e 
they we r e fir st named ~avo no t s eemed sufficient to r equi r e the uso of now 
fo rmnt i onal names . The ar ea is , however , f a irly close t o the Peace Ri ver 
di strict, wher e the str atigr aphic success i on is somewhat different and 
whe r e a different f ormati onal nomenclatur e has been adopt ed. The success i on 
in t he pr esent mo.p- e. r ea shows s ome analogi es t o that of Peace River, 
particularly with r esp ect t o strat a consider ed t o be equivalent to t he Fort 
St. John gr oup and Dunvegan format i on . The ultimate r econciliat i on of t he 
southern nomenclature with that of Peace Ri ve r ~ust , however, await.the 
geol ogica l mapping and stratigr aphic study of the inter vening ar eas . The 
r easons for t he correl ations adopt ed for the pr esent a r ea and the histories 
of the for~tional names have been explained i n r ecent r eports on nearby 
ar eas (3,4) and a r e not r epeated i n this suITllTIB.ry account. 

1
Numbers , i n par enthes es, o.re t ho s e of r eferences gi ven at end of this 

r eport. 

The format ions underlying t he map- ar ea arc , on the who l e , 
poorly expo s ed , outcropp i ng chi efl y on ridges and a l ong s treams . Outcrops 
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o.r e sufficient, however, t o per mit fa irly a ccur ate est i mation of the pos itions 
of geo l ogical boundaries, except i n the southvrestern part of the ar oa . For this 
po.rt it is hoped that the mapping of the ad j oi n i ng A la Pe che o.rea wi ll throw 
sufficient light t o pe r mit geo logical i nte r pr etation on the f i nal edition 
of the map . 

Period or 
epoch 

Pal eo cene(?) 

Uppe r 
Cret a ceous 

Lower 
Cret aceous 

For mat ion or 
gr oup , and 

approximate 
thickness 
(feet) 

4,000 + 

TABLE OF FORiWcTIONS 

I. 

-r 
i 
l 
.l 

Subdivision 
and 

appr oxi mat e 
thickness 
(feet) 

Litho logy 

So.ndstono , shal e , 
congl omer ate , coal? 

(non- marine ) 

Sandstone , sha l e , 
congl omerate 

(non- marine ) 

\~~~~~~~-"-~~~~~~~~~~~~~~-

i Solomon 
membe r 

80-100 

Sands t one (marine ) 

' ! 

Wap i abi 
1,350 

Bi gho r n 
650 ... 

Bl a ckstone 
1 , 000 + 

l 
j 
! 
\ 
\ 
l 
! 

\ Dunvegan 1 
; 242 l 

i Fort St . John(?) l 
l 400 1- i 

J 
: i 
iLus ca r and (?) i 
! Mount a in Park j 
1 2, OOO t I 

Shal e , s ilty shale , sandy 
shal e 

(marine) 

Quartzitic so.ndston,.., 
&ha l e , sandy shale 
(marine o.nd non
marine ) 

Shale o.nd silty shale , mi no r 
irons t one and limestone 
(marine) 

Sandstone , siltstone and s ilty 
sha l e (marine and non
marine) 

Shal e (marine?) 

Sandstone , shale , 
congl omer ate(?) 
coal ( non- mc.rine) 

1 ~~~~~--~~--jl,__~~~~~~-+-~~~~~~~~~~~~~~ 

JCo.domi n I 
i 40 loo I 
I l 

Congl omer ate 

i t 
i~-~~~~~·~~;..-~~~~~~-+-~~~~~~~~~~~~~~ 

• TNi kanas sin 
l 91 7 
i 
! 

I 
I 

t 
l 
i 

Quartzit ic s andstone and 
sha l e (mar i ne and non
marine ) 
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' 
Jurassic Fer nie - Shal e and quartzitic 

900 + sandstone (mo.rine) 

"Whitehorse Limestone ond dolomite 
Spray River meI'!'l.ber i (mo.rine ) 

Triassic 100-150 I 

I 
l, :fo(D, " l Quartzitio siltstone 

I 
(mo.rine) 

Carboniferou1 Rundle I Limestone 
101" + \ (marine) 
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CARBONIFEROUS 

Rundle Formation 

The Rundl e formn.tion is brought to the surface at only 
one iocality i n Pierre Greys Lakes ar ea , on a ridge at the south boundary, 
and there only the uppermost 100 f eet of the formation is exposed . Thes e 
strata cons ist of thick-bedded, very hard, gr ey limestone containing chert 
nodul es and cor als, the lithology being similar to that of the upper Rundle 
in ar eas to the southeast. In the Moon Creek a r ea (2), whe r e t he ent ire 
formation is exposed, it consists of 500 to 600 fe et of interbedded limestone 
and dolomite. 

TRIAS SIC 

Spr ay River Formation 

The Spr ay Ri ve r formation overlies the Rundle . In ar eas 
t o the southeas t the relationship between th0 ,two formations is one of 
eros iona.l unconformity; this r el ationship was not obBefV8d~ b!l:j; .p l"o'bo.b~y-. ex.irts 1 

in Pierre Gr eys Lakes area . The formation is exposed in s ever al structural 
units i n the southern part of the a r ea , where it is brought to the surfa ce 
by folding and f aulting. 

The ma in part of the format i on cons i sts of about 1 1 00@ 
fee t of very fine-gra ined, gr ey, slabby, quartzitic siltstone thQt weathers 
r eddish brown. In pl a ces , hard beds up to 2 feet thick alter nate with very 
thin-bedded siltstone, Some of the upper beds in the main part of the 
formation cons ist of calcar eous siltstone. 

Whitehorse Member. The Spray River siltstone is overlain 
confor mably by 100 to 150 feet of cream to white weathering, gr ey to cream
coloured, porous, soft limestone and dolomite, mapped separ atel y as the 
Whitehorse member. With this member ar e included s ome snndy limestone and 
a few beds of hard, gr ey, light grey weathering limestone r esembl i ng that of 
the Rundl e formation. The member als o contains much whi t e calcite as 
stringers and cavity fillings. Some of the mo r e porous beds cortain 
fillings of black, lustrous materia l r esembling pyr obitumen. 

JURASSIC 

Fernie Group 

The Fer nie group overlies the Whitehor se member of the Spr ay 
River formation. It is f a irly extensive in the southwestern part of the map
ar ea , but it is poorly exposed becaus e it cons ists l a r gely of soft beds that 
do not outcrop well. 

The lowe r 300 or 400 f eet of the Fer nie consists ma inly of 
bla ck, fissile shal e and s ilty shal e , with s eve r a l i nterbeds of extremely 
hard, brittl e , bla ck, chert y beds near the base . Some of these oherty beds 
ar e ca lcar eous. The sha l e zones cont ain str eaks of yellow weathering iron
stone concretions~ 



The middl e po.rt of t he group is compos ed of a.bout 400 f eet 
of interbedded do.r~ gr ey sha l e , silty shal e , and quo.rtzitic sands tone beds 
up t o 3 f eet t h ick, the sandstone beds becomi ng pr edomi nant toward the upper 
po.rt of this zone . 

The uppe r po.rt of t he Fer n i e cont a i ns stil li more s andstone . 
At one l oca lity the f oll owi ng section of t he uppe r zone wo.s measured: 

Overly i ng beds clas s ed o.s Ni ka.no.ss i n f or mation 

Silty shal e , gr ey, with some sandstone beds up to 
4 f eet thicko••••~··•· .. ~ ,.o••••lfl••••••••••••••••••••••••••••••• 60 

Sandstone , gr ey ,. quo.rtzitico o•••••••••••••••••••••••••••••••••••• 4 

Shale ~ gr ey, with 2-inch sands t one ribbons••••••••••••••••••••••• 12 

Interbedded silty shal e o.nd siltstone , gr eyo••••••••••••••••••••• 38 

Sandstone , fine-gra ined, gr ey, buff weat hering , quartzitic....... 27 

141 

In the Moon Creek ar ea (2), wher e t he Fer ni e i s b et ter 
expos ed, t he tota l thickness was es t i mat ed to be 900 f eet. 

LOWER CRETA CEOUS 

Nikano.ss i n Fo r mat i on 

The Ni kanass i n f or mat ion overli es t he Fer n i e conf or mably 
and gr adationally , the position of the boundar y be i ng a matter 0 1' i ndividual 
judgment. The formati on is expos ed fa irly well i n two narrow barrels i n the 
s outhern part of t he map- ar ea, and because of t he plumge of the f olds in t his 
r egion, it is assumed t hat the mo r e s out herly b£'.nd widens in the western po.rt 
of the a r ea , but outcrops t he r e a r e very scarce . 

The l ower 400 f ee t of strat a clas s ed a s Nikan~ssin con-
sist mai nly of t hickl y bedded grey sands tone with a f ew t hin i nt crbeds of b l ack 
shal e and very hard quartzit ic sands tone < Thi s po.rt of the forITll't ion is 
overla i n by 517 f eet of hard gr ey and soft er brown s andstone , with s ome gr ey 
and gr eenish silty shal e and minor beds of bla ck ca rbonaceous shfcl e . 'IWo 
ye llow weat hering ironstone beds 3 f ee t t hi ck occur i n t he upper nost 50 
f ee t of the formation ~ The uppe r 100 f eet i s ve r y s i milar lithologically to the 
lower part of t he Lus car f ormationo 

No fo s s ils wer e f ound i n the Ni kanas sin formo.t i on in 
Pierre Gr eys Lake s a r ea , t he Lower Cr etaceous age bei ng as signed because of 
evidence in a r eas f arthe r t o the s out heas t, It is pos s ible , however, t hat the 
lowe r part of t he f or mation is Juras sico The f or mation is cla ss ed a s marine 
and non- marine be cause part of t he fo r mation ir. .. Moberly Creek a r ea. ( 3 ) con
t a ins marine f ossilso 

Ca.domin For mation 

The Ca.domin fo r mat i on, which consists of 40 t o 100 f eet 
of conglome r at e overlying the Nikanass i n format ion , is expos ed i n two main 
bands, one on eithe r f l ank of the Co.b i n Cr eek anticline . Tha t on t he south
western fl ank can be tra ced f airly cont i nuously fr om t he south boundary of t he 



map-o. r eo. to Mahon Cr eek . The band on the no rtheo.s t er n fl o.nk outcrops more 
inter mittently between the so.me limits . Outcrops of t he s e band~ could not 
be f ound wes t of Mahon Creek ~ The only other exposures found o.re short 
f aulted s egments; one outcropping on the Co.bin Creek tra il 1,000 fe et eo.s t 
of one of the m.o. i n b o.nds; o.nd the other we st of Mahon Cre ek and southwest 
of one of t he ma. in bo.nds 0 Ne ither of these exposur es could be ':; ro.ced f or 
any distanceo 

:r The congl omer o.t e cons is ts of we ll -rounded pebbl es fro:~ ·4 inch 
t o 4 i n ches i n dio.met er) consis t ing of white, gr ey, r eddish, gr )en ish, and 
bla ck chert and quartzite i n a mo.trix of qua r tz-itic s o.ndstone . In places~ · 
beds o.nd l ens es of quartzitic so.ndstone o.r e interbedded with th') conglomer
ate, but usua lly n o s andstone is pr es ento 

Luscar o.nd ( ?J_Jirountain Po.rk For mo.tions 

The Luscar formation overli e s the Co.domin conformo.bly and under
lies a conside r able part of tho southwes t er n part of the map- a r •)0. 1 but it is 
poorly exposed~ I t is poss ible that part of the drift- cover ed ;· egi on mapped 
o.s underla in by the Lus ca.r may i nclude other fo r mat i ons brought to . the 
surfa co by structur e s more complex than thos e i ndico.t ed on the no.p . 

The Luscar consists chi efly of gr ey, gr eenish, o.nd brown, fine- to 
medium- gr a i ned sandstone , wi th mu ch int e:-1.:·s~. d')l -: gr eenish gr ey to blo.ck 
sha l e conto. i n i ng thin coo. l s eams c It is pr obabl e tha t thi cker 000. l s eams 
a l so occur but o.re unexposedD a s expla i nod i n the s ection on co~l in this 
report . In addition to the s andstone mentioned o.b ove ) a fErW th :'..n bands 
of ve r y hard quartzi tic so.ndstone wer e f ound ,, No congl omer o.te vra. s s een 
i n t he Lusco.r with i n the map- area , but a s sever a l bods and l ens CJ s s omewhat 
s i mila r li-C.hologica lly to the Cadomi n occur i n t he lowe r part of the form
ation in t he Moon Creek o.nd Mobe1'.'ly Creek rno.p~o.r ea~ , it is pr ob r.bl e tha t 
they o.r e also pr esent i n this o.reo.n 

No comp l ete s ection of the f or mation is expose d within the 
map - a r ea c The total - thickness wo.s estimat ed gr aphically on stricture 
sections to be a.bout 2.,000 f eet, but this o.ppar ent thickne ss mo.y be exagger a t ed 
by mi no r folding o.nd f aulting o 

Judgi ng f~om r epo rts fr om other o.roo.s , the f or mation Ray cont a i n 
some bra ckish wat er or mo.r-ine s 1.;:.:o.to. ( 6.? p 0 7) 0 

Fort St . J ohn Grot~J~_(2l 

About 400 f ee t of poorly exposed bla ck sho.l e lying cor formably 
between t he Lus ca r and Dunvegan f ormat i ons a r e cla ssed t ent a tivel y o.s 
" Fort St9 J ohn t;roup'1 b e cause of their sinilo.ri t y i n lithol ogy and 
position below the Dunvegan to t he upp er par t of t he Fort St. J chn gr oup 
i n Peace River district. No f ossils we r e f ound in these beds i r t he 
pr e s ent map- a r ea . rhe r e l ationship of t hese stra t a. t o the lowe r part of the 
Bl a cks t one f or mation i n mo r e sout herly Foothills area s whe r e t he Dunvegan 
is abs ent is caus i ng consider abl e speculation a t the pr esent t i rre . Nothing 
ger mane t o this pr oblem was f ound in Pierre Greys Lake s a r ea . 
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UPPER CRETACEOUS 

Dunvcgan Formation 

The black, Fort St. J ohn (?) i s overla i n conf or m.ably by 
beds of sandstone , siltstone , o.nd shal e believed t o r epres ent t he Dunvegan 
formation of Peace River district (7). The bes t exposures a r e 0'.1 Mahon 
Creek near the mouth of Isaac Cr eek, wher e t he f oll owi ng s ection wns 
measureds; 

Feet . ·. ... ~ . 

Overlying beds - Blackstone forI'lo.tion 

Sandstone , light grey, me diUIJ1 i?;r a i ne d, t hick-bedded, 
buff weathering, crossbedded••••••••••••••••••••••••••• > 

Interbedded sandstone and silty shal e , gr ey, s oft, with 
mica flakes on bedding plo.nes........................... 35.5 

Sandstone, da rk gr ey, buff weat hering, fi ne- gr a i ne d.r. poorly 
bedded to massive , nodula r weathering , mica fl akds 
sea tter ed throughout .................................... . 

Silty shal e , dark grey, with i nt erbeds of ve r y hard gr ey, 
thinly bedded, platy, quart zitic sandstone . ... -io . c ••••••••• 

Quartzitic s andstone , extremel y hardJ gr ey, crossbedded, 
mo der at el y platy, cont a i n i ng pl ant r emai ns •••••••••••••• 

Shale and silty sha l e , dar k grey~ with a f ew i nt erbeds of 
hard, gr ey, quartzitic s andstone up t o 1 f oot t hick 

Quartzitic sandstone , hard, gr ey, cont a i n i ng l ar ge 
coalized wood fragmentso•••••••••••••••••••••••••••••••• 

Cover ed, but thought t o be mai nl y dar k gr ey shal e and silty 
shal e with, po ssibly, s ome t h i n sandstone beds,. ........ .. 

Interbeaded s ~ndstone , siltstone, and silty s ho. l e , dark 
grey, soft; one bed 15 f eet fr om t he base of t his zone 
consists of 2 f eet of hard gr ey sandstone with thin 

4.75 

3,6 

ironstone bands•••••••••••••••••••••••>•••••••••••••••• " 31.0 

241.85 

Underlying beds - Fort St. John gr oup(?) 

A collection of fossil sholls fr om the above-desc1·ibed section 
was r eported by F. H. McLearn of t he Geo logica l Survey t o cont a i n Lingula 
sp. and Oorbul o. sp ., which he considers t o r epr esent a Dunvegan fauna • 

.". Poorly .· expos ed sandstone r e s embling t hat described above o.nd 
underla in by shal e simila r to that cl as s ed as For t St3 John occurs near the 
southwest corner of the map-ar eo. and appear s t o r epr esent the Dunvegan 
formation lying in o. narrow synclino.l belt~ 

Blackstone Formation 

The. Dunvegan f or mation i s overla in, appar ently confor mably, 
by the Blackstone.I' Becaus e of t he soft nature of its strat a , t:his f or mation 
is poorly expos ed~ The best exposur es ar e a l ong Mahon Creek bel cw t he mouth 
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of Xs aac Creek, wher e t he beds lie on the northeast f l ank of the Mrihon 
Creek o.nticline . 

· The Bl o. ckstone forma;t~n in t hi s ar ea. cons is t s a l most 
entirely of i nt erbedded, friable, bla clf shal~ and silty shal e , with 
ribbons of somewhat concretiono.ry, yellow weathering ironstone . Two beds 
of bla ck; gr ey weo.thering limestone, up t o 6 inches t h ick, wer e s een noo.r 
the bo.se of the formation . 

A s ection could no t be measured becaus e of i nt er mitt ent 
exposures and minor folds. Estirnat e:::i , of the . thickness i n nearby o.r eas 
r ange fr om lpOOO t o 1,500 fe et, but these thickness es rony be exagger at ed 
by f olding and f aulting. 

~ighorn For mation 

The Bi ghor n formation overlies the Bl o. ckstone confor mably 
and , becaus e it i ncludes thick, har d sandstone beds, parts of t he f or r.m.tion 
outcrop well and a r e expos ed i n sever al po.rts of t he ar ea . Tho strat a 
consis t of hard , slabby, light gr ey, quo.rtzitic sandstone and soft er, gr ey 
sandstone and s ilty she.le , separ at ed by unexpos ed zone s that probably 
cons i s t of bla ck shale and s ilty shale . At s ever a l pl o. cos the upper parts 
of t he mo r e mn.ssive sandstone zones gr o.de into sever a l f eet of congl omer ate 
composed of white and bl o. ck chert pebbles t he size of peas . Judgi ng from 
experience i n ot her ar eas wher e the formation is bette r exposed, it 
pr obably consists of a variable number of sandstone beds and l ens es , with 
two P.'lfl. in sands t one zones 25 f ee t or mo r e i n thickness, s epar at ed by about 
400 f eet of shaly beds, About 100 f eet bel ow the lowe r of these two 
sandstone zones is a thi rd zone cont a i ning sandstone beds up t o 3 f eet 
thick~ The writer has i ncluded t his l ower zone with the Bighor n , following 
the common pr a ctice of including passage beds with the overlying formation . 
thus r a ising the total thickness ~f the Bighorn to about 650 f oet. 

The f ollowi ng section of the upper part of t he f or mation 
was measured at the mouth of Veronique Creek ~ 

Feet 

Overlying beds concealed, pr obabl y Wap i abi f or mation 
s~ndotoneb greyi ~uff , weathering , t h ick-bedded ........ 36 

Sandstone ~ gr ey, dar k buff weathe r ing , i n 2-inch beds ..... 20 

Shal e , black ........••••••.•....•••••..••• ,............... 10 

Sandstone and sandy sha l e , brown weathering, thin-bedded.. 12 

Shal e , black, with i nterbeds of buff weo.thering sandstone· 
4 to 6 inches thick••••••••••••••••••••••••••••••••••• 100 

Undo:!."1-ying beds unexposed 

178 

Fossils collected from sandstone beds i n the Bi ghor n 
formation i n Pierre Gr eys Lakes a r ea were submitted t o F. H. McLear n fo r 
identificati on, but proved to be indet er mi nate pel ecypods. Some of the 
shaly beds cont a in plant f emai ns. 
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Wo.piabi Formation 

Conf ormably above the Bi ghorn formation ar e ·about 1,000 
fe et of shaly strata. constituting the Wap i abi formation . It consists chiefly 
of frio.bleJgrey t o black shale o.nd silty shal e with thin,concrotiono.ry, 
calcareous , buff weathering interbed~. The lower 100 f oet is mor e ~o.ndy. 
The upper 200 to 300 f eet is very s andy, f or ming a transition to the 
overlying Solomon sandstone. I n the Veronique Creek section the 100 f eet 
of strata immediat ely b elow t he Solomon consis t of very s andy, chocolc.t e 
weathering shale, and this is under l a in by 100 f eet of gr eenish, glauconitic, 
s andy shale wit h i nt erbeds of nodul ar weathering sandstone 2 t o 6 i nches 
thi ck . 

The best exposur es of the Wap iabi formation a r e al ong 
the lower part of Ver onique Creek and along Muskeg River about half a 
mi l e above the mouth of Veronique Creek. At both localities t he otr ata 
lie on the northeast fl ank of t he Mus keg anticline . Ne ither pl a ce affo r ds 
a comp l et e s ection, but on Ve r onique Creek the stratigr aphic i nte r val 
betweon the t op of the Bighorn and the base of the Solomon sands t one was 
est i mated fai rly a ccurat ely t o be 1,100 f eet. 

Fossils collected from the Wap i abi format i on i n Pierre 
Greys Lakes ar ea we r e identified by F. H. McLearn a.s Ostrea sp. and 
Inocer amus pontoni , the l atter being a guide f oss il to t he ventri cos us 
or lower Wapiabi zone . 

Br azeau For mat i on 

So lomon Member. The Wapiab i formation is overlain 
conformably by 80 to 100 feet of har d, slabby, grey, buff weathering 
sandstone that generally weathers in slabs ~ inch to 2 inches thi ck . The 
r ock is much like that of the typical Bighorn and can be des cribed a s 
quartzitic sandstone in pl a ces, but it weathers i n thicker slabs and 
a darker buff colour. Following the pr actice adopted in nearby ar eas, this 
sandstone is mapped s eparatel y a s the Solomon member because i t is a 
useful horizon member. Marine f ossils have been found i n it i n nearby 
a r eas but not i n Pi err e Gr eys Lakes a r ea1 t he r e is no r eason t o doubt, 
however, that it ' is marine here as el sewher e . 

The Solomon member outcrop s i nt ermittently in s everal 
belts i n diff er ent parts of the map- a r ea, because of folding . It is 
expo s ed at two localities on t he northeas t flank of the Muskeg anticline , 
one on Veronique Creek and the other on Muskeg River. Elsewhere on this 
structure the posit i on s hown i s inferred . It also forms two bands on 
either flank of t he Mason Creek syncline . The band on t he southwest flank 
of this f old outcrops inter mittentl y across the map- a r ea , but the one 
on the northeast limb is known only from work in the ad joining A l a P@ che 
ar ea and from one doubtful outcrop i n the pr esent map- ar ea . The member 
a ls o outcrop s at several pl a ces on the Mahon Cr eek anticline wher e this 
structure plunges southeast and wher e t he band is interpr et ed as havi ng 
been folded into t wo mi no r anticlines. Still another band outcrops in 
a f ault bl ock at the south bounda r y of the map-area . The best 
exp os ures of t he str at a immed i at el y above the Solomon member are on 
Ver onique Creek . These beds a r e unlike the typica l strata of t he main 
lower part of the Brazeau fo r mation and ar e fa irly simil ar to trans i t i on 
beds overly i ng the Solomon in nearby a r eas. The foll owi ng section of these 
strata was measured on Veronique Creek : 
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I rnmedfotcly overlying beds concen.led; nen.r es t overly i ng 
beds t yp icn.l Br azeau congl omer at e 

Feet 

Sandstone , gr eenish, med i um- gr a i ned , massive ............ 30 

Sandstone , soft, dar k gr een, medium- gr a i ned •••••••••••• 44 

Shn.l e , bl a ck, and sandstone , gr een, fri abl e , in t h i n 
in-berbeds •• ...•••.••••••••• • ••• , ••••••••••••••••• • 3 

Sandstone , har d, mass ive, gr eenish••••••••••••••••••••• 5 

Shal e , black, friabl e , with sandstone i nt erbeds up to · 
2 f eet thick •••.....• , ••••• , • . , ••••••. , ••.••••••• 95 

Congl omer ate, composed of smnll bla ck pebbl es i to ! 
inch i n diameter ..••••••••••••••••••••••••.•••••• 5 

182 

Mn. in Part of Br azeau Formation . The ma i n part of the Br a zeau 
f or mation consists of r oughly 6, 000 f eet of gener ally thickly bedded sandstone , 
congl omer at e , and shale . The s e str at a underlie about half of the map- ar ea, 
forming a wide belt extending diagonally across t he centre . The sn.ndstone 
is med ium t o coars e gr a i ned, gr ey and gr eenish gr ey, gr een and brown weat hering, 
and softer t han the quartzitic s ands t one of older fo r mat i ons. The conglomer ate 
consists mainly of pebbl es f r om ! t o 1 i nch i n diamet er composed of white , 
gr ey, and bla ck quart zite n.nd chert~ In pl n. ces it is cl osely packed , and 
elsewhe~e it shows all gr adat i ons to sands t one with scatter ed pebbles , Con
glomerate is mor e common t oward the bn.s e of the f or mation . Both sandstone 
and congl omer at e a r e commonl y crossbedded e The shn.les ar e bla ck, dar k gr ey, 
and gr eenish, and a r e silty or s andy in pl a ces, ~he upper part of t he 
f ormation cont ains some beds of calcareous s andstone and some white beds t hat 
appear t o be wnter-la i n ash beds , 

Plant r eI!lD. i ns occur at many l ocalities in sandstone and shale, 
but i dentifiable fossi l pl ants we r e col lected at only two l ocalities, These 
wer e described by W . b . Bell of the Geologico. l Sur vey as follows z; 

Lot L 6, (Geol,Sur v o Cat. No , 3724) Muskeg Ri ver at 15th Bo.a e Line , 

Conifer a ! . 

Sequoia ? sp . 

Ginkgophytes 

Ginkgoites l aramiens is (War d) 

Remar ks . The f ew bits of steril e folia ge a r e too poorly pr eser ved for 
pos itive i dentification. I think pr obably it is a Se ')joia of 
the s ame species, yet undes cr ibed, that occurs in the dmonton 
f ormation, o.nd I would t entative l y consider an age equival ent 
to po.rt of the Edmonton mor e pr obable than a Pal eocene one . 
The Gi nkgo ites is too long-ranging t o be diagnos tic. 
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Lot L 15 ., (GeoL Surv. Cat . No~ 3725)0 Muskeg River , i mile north of 15th 
Base Line . 

Conifers 

Angiospe rms 

Gr~~:iops~ nebr.:_a.s c~I}~i~ ( Newberry) f orma. gr a.nd identa"~ 
Le squereux 

Rema_::ks o This i1 the only identifiabl e l eaf among the many f r agments 
of angiospe::-ms . It ranges from high in the Upper Cretac eous to the Paleocene , 
but is most abundo.n-'.; in the Upper Cretaceous and , tentatively, I conside r 
the age of the florule to b e ei.u i vo.l ont to that of some part of the Edmonton 
fo r mation and of the upper part of t he Br azeau formationo 

PALEOCENE (? ) 

Th0 Br azeau format~on is overlain conformabl y by ro~ghly 4 1 000 
feet of str ata of p:i:·obable Pal eo cene age ,. outcropp ing poorly i n the northoast 
corne::- of the map~· a~·ea; and ctill highe r beds of the same unit cont i nue 
nor theast, of the r-90. 0 These strata consist of sandstone , shale , and c on
glome r ate r esen1Jl ing thot:ie of the B~·a'.rnau formation to a cons iderabl e degree, 
but a re on the whole more thickly bedded, softer, and f r esher i n appear ance. 
No identifiable fossils were found i n them and they a r e classed a s Pal eo c ene 
only b e cause of evidence obtained in areas to the coutheast (3 , 4) . Ther e is 
not eufficient lithological diffe r ence between these strata and those of the 
Brazeau format.I.on to per mit the drawing of anyth i ng approa ching ':l.n a ccurate 
geo lo gical boundary~ the one s elected being ver y a r bitrary. To judge from 
other o.r eo.s, these stra ta pr obabl y contain coa l s eams . 

GEOLOGICAL STRUCTURES 

The 0t<~a ·'.;a th::1.t underlie Pie:rre Greys Lake s map- a r ea are 
di vided in-Go a cerlcs of c·~ructur£'.::. un itG by northwes t e rly t r end i.ng thrust 
f aults,, and the s·c:'o.tc. within Gach of these str uctura l units are folded a.l ong 
northwe sterly tr0ndL1g axes e The faul:cs themselves a. r e se l dom v :Lsible, and 
their exact pos :i.t:\.ons are in most places i nf erred . Fr om the d is "Gribution of the 
strata and from gcnc::- o.l conditions known to p reva il in other arer.s, a t leas t 
most of these f anlcs a~e consid e r ed to dip southwest . &ome of t he f ault 
planes may have been folded, bu~ no definite evidence of this wat; obtained 
within the map ~r en , The numbe~ of f aults and t he steepness of ~he folds 
i ncrease towa rd the southw0st as the more intensel y deformod r eg:l.on of the 
Ro cky Mounta i_ns is appr oached . ThG f0.ul ts and folds shown on the map 
o.c compr-mying thi.s r epo!'t a re the minimrnn number r e quired to expl a in the 
distr ibut i on of the exposed ro':ks; there a re p r obabl y many mor e minor 
f aults and fold3o For convenient reference~ some of the mor e imrortant 
f aults and folds have been named" 

The largest strucLoral unit underlies the no rthern half of 
the map- a r ee. , :i:t in bounded to the sout1w.-est by a. fault that the writer t e rms 
the f1:Muskeg i'~,_u: -(.:; , e.nd to the nort:1east of tht.. map-·a r ea this unit p:i. esumo.bly 
gr ades i nto the u:'.'rl"'..s c:.--rb '.:' 1 s.treto. of the Gr eat Plains . T-he existence of the 
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Muskeg fault is, to a l ar ge ext ent, assumed because such o. f o.ult is ne cesso.ry 
t o explain the manner in which the Vfop i abi f or :mn.tion overlies tho Brazeo.u 
on the south part of Bingo Ridge in the adjoining A lo. Peche ar ea . Evidence 
of what is believed to be the so.ne f o.ul t is supplied, however , by outcr ops· 
along Muskeg River about a mile south of the 15th Base line , Her e ther e is 
pronounced evidence of shearing, the o.verage dip of the shear plane s being 
vertical~ Small~ slickensided surfaces filled with calcite strinr,e rs occur 
at many places near the assumed position of the Muskeg fault , but o.s these 
dip in various directions they do not afford evidence of the dip of the 
main f o.ult. 

A f o.ult block s everal mil es wi de lies southwes t of the 
Muskeg f ault o.nd is bounded to the southwest by a. f o.ult that extends north
wes t fr om near the southeast cor ner of the mo.p-o.r ea . This f ault block is 
occupied by a broo.d syncline,which is co.lled t he Ho. son Creek syncline 
because it is well exposed on the creek of tho.t no.me i n A l o. Pecho a r ea . 

The next f o.ult block to the southwest contains seve r a l folds, 
the mos t promi nent of which i" co.lled the Mahon Creek o.nticline be en.use it 
is best exposed on that creek . 

Still farthe r t o the southwes t the strat a. are compl exly 
folded and f aulted, and on the who l e poorly expos ed . The most promi nent f old 
i n this po.rt of the ar ea is co.lled the Cab i n Creek anticline . 

OIL AND GAS POSSIBILITIES 

The Muskeg anticline appears t o be the most promi s i ng structure 
for the a ccumulation of oil and gas in the map- a r ea , o.nd if the test well 
now being drilled nearby proves successful o.ttontion will doubtless be gi ven 
to this structure ~ithin t he map- 0.r en.0 Owing to the plunge of t ho structure , 
however , only a small part near the west boundary of the ar ea is apt to 
afford o.s shall ow depths t o the Pal aeo zoic f or mo.tions as does the po.rt near 
the wel1 site. 

In the event of successful development of the Muskeg anticline 
consider at ion will pr obably also be given t o other structures i n the southern 
part of the map- ar ea, but ther e the mor e compl ex f ol di ng and f aulting may 
pr ove to be gr eat er obsto.bles to development . 

COAL POSSIBILITIES 

No coa l s eams of commercial thickness we r e obser ved to out
crop within the mo.p- o.r ea , but t her e is good r eason to expect that corrrrnercial 
s eams occur in the o.reo., i n the Luscar fo r mation o.nd perhaps also in the 
Paleocene strata~ 

Good coal has been mi ned i n the Luscar formation as far 
north as the Br~le map-area , and pr ospecting has shovm that analo0ous 
seams occur still f arther north , to within about 10 miles of t he south 
boundary of the pr esent map- area. Important s eams have als o been found in 
the Luscar formation along Smoky River about 17 mil es west of the rno.p- area (5) . 
It is r easonable , therefore, to expect that related s eams may occur in the 
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Luscar f or mation i n Pierr e Gr oys Lakes ar ea , and it is no t surprising 
' ~hat they have not ye t been f ound becaus e the f or mo.tion does not outcrop 

, .. woll. In mo r e southerly o.r eas the s eams occur i n t he centro.l ro.rt of 
the format ion~ but on the Smoky t hey ar e r eported t o extend t o the basal 
po.rt ( 5, p . 30). 

In Moberly Creek map- a r ea to the southee.st of the pr i;;sont 
ar ea. a '?-foot coa l s cam was f ound in the Pal eoco1'.e stro.t a r oughly 2, 000 
f eet above the assumed position of t he t op of the Br azeau f or mation, and 
other i mportant s eams occur in thes e strat a still f arthe r t o t he southeas t. 
Anal ogous s eams mny occur i n t he Pal eo cene strat a i n t he northoast corner of 
Pie rro Gr eys Lakes a r oo. . 
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