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ENTRANCE MAP-AREA, ALBERTA 

INTRODUCTION 

Entrance map-area (latitudes 53°15 1 -53°30 1 , longitudes 117°30 1
-

117045') includes 180 square miles in that part of the Foothills Belt 
drained by Athabaska River. The area is crossed by the main line of the 
Canadian National Railways . and the Edmonton-Jasper highway, from which a 
short branch road leads to Entrance, a small but busy outfitting centre 
for pack•trains travelling 'north into the country between Athabaska and 
Smoky Rivers. 

Automobiles cross the Athabaska. near Entrance on an abandoned 
railway bridge, whence poor road.s lead westward to Brule, northwestward 
toward Hay River, and northeastward to the Athabaska Ranch. From this 
ranch ~ logging road that is passable in dry weather extends beyond the 
east boundary of the map-area. North of Athabaska River the area is 
timbered, chiefly by poplar and scattered jackpine, and can be travelled 
without great difficulty on foot or horseback, although there a.re many 
large muskegs to be avoided. A good forestry trail extends southeastward 
from Hinton and follows the crest of High Divide Ridge. The southernmost 
part of the area is difficult to travel because of the few trails, the 
rugged topography, the dense stands of spruce and jackpine, and much windfall. 

For several years the area has be.en the scene of small-scale coal 
mining, and it is part of the large Foothills region that is now being 
investigated for oil. In 1944 a well was being drilled at Coalspur, 20 
miles southeast of the Entrance area., on a structure that crosses the map
a.rea; and another was being drilled at Folding Mountain, 2 miles west of 
the area. · 

PHYSICAL FEATURES 

Entr~nee map-area is in the western part of the Foothills Belt, 
and has a r elief of about 21 450 feet, ranging from about 31 150 feet at 
Athabaska River to 5,600 feet on High Divide Ridge. 

· A transverse valle'y 2 to 3 miles wide cros se s the centre of the 
area in a northeasterly direction. The northern half of this valley contains 
the Atha.b~ska., flanked by gravel terraces, but the river enters the area. 
through a narrower valley that~ for convenienc e , ma.y be called Entrance 
Valley. The southern pa.rt of the ma.in ve.l ley is occupied by Maskuta Creek, 
which flows into the Atha.baska where the two valleys meet • . A large river 
evidently carved the ma.in valley in Tertiary time, and , at one stage, this 
river, or a . tributary of it, cut Entrance Valley. At the close of 
Pleistocene time great accumulations of glacial gravels and of . lake deposits 
lay chiefly west of the map-area. As the A thaba.ska drained these lakes 
and eroded the gravels and silts, it re-deposited the material in the f9rm 
of river terraces, chiefly at the north side of Entrance Valley and at both 
sides of the ma.in valley below the mouth of Maskuta Creek. Recent r egional 
uplift has caused the Athabaska to cut a rock canyon a.bout 100 feet deep 
above the mouth of Maskuta. Creek, and a. similar canyon extends about a mile 
up this creek. 

The remainder of the map-area, on both sides of the transverse 
valley, consists of a series of ridges and valleys trending northwest 
parallel to the trend of the .Rocky Mountains and to the strike of the bedrock 
forma. tions. Almost al 1 of th.ese v-a.lleys drain to the A tha.·baska: but a. 
small creek in the northwest corner of the a.ren drains to Hay River; and 
Wigwam and Teepee Creeks in the southeast corner drain to McLeod River. 
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GENERAL GEOLOGY 

The map-area is unP.erla in by mari'rle and-non .. rru;i.rine sedimentary 
strata . ranging in age from Lower Cretaceous to . Paleocene~ - Rock outcrops 
are confined mainly to canyons, rocky ridges; ·and -railway and highWa.y cuts. 
Most of the formations are insufficiently expo sed· to permi;t measuring 
complete sections , and estirru;i.tes of total thiekness· can only be made 
graphically from cross- sec tions. As ther e is probably some mi~or folding 
and faulting obscur ed by over burden, these estimates may b~ too high. 

·The .sequence of format ions for the Fo·othills Belt was first 
establi shed .in southern Alberta, and although the strati_graphy there 
does not corre spond precisely with that of the Athaba~ka district many 
of its f ormational names can be used. In order to clarify this usage, 
the ·following summary of the history of the fornntional names . is_ given. 

The oldest · strata exposed in the map-area ·are principally marine 
shales) containjng fossils that prove them· equivalent to the Upper 
Cr etac eous Alberta shale of southern Alberta. The uppermost pa.rt is. of 
Montana age ., and the _remainder is Colorado. In the Bighorn coal basin 
these beds were rnbdivided by Malloch (1911, pp. ·c3-5-;37) 1 .. in:to a lower 
Ela.ck-s tone, an intermediate Bighorn, and an upper Wapiabi formation. This 
subdivision now holds throughout the Foothill·s:,1 and :hn· southern Alberta 

-these na.mes are being used _to. replace 'those of' the correspond,ing Lower 
Alberta, Cardium! and Upper Alberta formations. . ·. 

In ~outhern Alberta the continental ·strata of Montana age 
over l ying the marine b eds of the Wapiabi (Upper Alberta) formation are 
termed the Belly River formation. At Turner Valley the Albe~ta shales 
ar e overlain by a sandstone bed 50 or more · feet thick cal l ed the Highwood 
sandstone, which is capped by a thin pebble-bed and overlain by about 300 
feet of marine shale, which~ in turn, i s overlain by the Belly River 
formation.. The Belly River is overlain by the· 1Jlarine Bearpaw shales, which 
thin out to the no.rthwest and have not been recogni zed in -the Foothills 
north of Bow River . The Bearpaw is overlain by -the non-marine Edmonton 
formation of late Uppe.r Cretaceous age, which extends f rom the International 
Boundary to districts north of the city of Edmont on,. but which is difficult 
to separate from -the underlying _ Belly River beds where the Bearpaw is 
missing . The Edmont ?n forn1ation is over l ain , in place~ disconformably, 
by the Paskapoo formation of Pa l eoc ene age , which, · being similar 
litholo gically to the Edmonton ., is difficult to separate in l~calit ies 
where the dis9onformi ty cannot be recognized- or where fossil , ev idenc e is 
indefinite. In pla_c e s, a s in t he Cypres s and ·Hand Hills, the Paskapoo 
is capped unconformably by remnants of conglomerate · of. probapl_e Oligocene 
age . 

In the Bighorn area Ma lloch (1911, page 37) gave the name 
" Bra zeau formation" to the non-marine b eds tha t ther e overli e .the Wapiabi 
formation. The Brazeau is equ ivalent s·tratigri:piically to the Belly River 
of the s outhern Foothills, a nd is the yo\.mgest f ormation i.n the area 
covered by Mallo ch . 

Allan and Rutherford, working in the Saunders Creek and Nordegg 
coal basins in 1 923, applied the name Saunders group· to a thick series of 
continental beds of Montana. a ge. They divided this group into a Lower 
Saunders formation, whi ch they stated probably co·rresponded ·to Malloch' s 
Brazeau f ormation,, a middle unit call ed the Saunders coa.l · series, and an 
Upper Saund ers f ormation, which they stated probably included b eds equivalent 
to the Paskapoo. In l a ter reports they abandoned the subdivisions of the 
Saunders group because they could not be applied in other areas. Rutherford 
(1 925, page 48) stated "The who l e series of continental deposits represented 

1 
Year and pa ge r eferences to reports a.re lis ted at the end of this report. 



by the Saunders may be equivalent -l:;o the Belly River;, Edmont !l ~ and pa.rt 
oI' ._ the Paskapoo formati on repr esented in the plain~ ' of centr al and eastern 
A lb er.ta 11

, .• ' 

S:'.nc e 1924 B .R, MacKay of the Geolo gi cal Survey has II1a.pped a _ 
-rnimber ·of · areas between North Saskatchewan and Athabaska Rivers. In 
tracing the Brazeau formation northward from the Bighorn basin he found 
it to cor respond with the Lower Saunders, a ·nd adhered to the term Brazeau 
0n the bas i s of priority (1 930, page 4) . In the Cadomin area~ which 
adjoins the Bntrance area, he IJ¥1pped as Brazeau all the str ata above the 
~apiabi, including the commercia l coal seams and the over l y ing beds, but 
i n a more ' recent publicatio~ (1943) he separated these str ata into the 
.Braz.eau and Edmonton forma.t'ions, drawing the base of the Edmonton a.t the 
b11se of a conspicuous conglome r ate bed about 900 feet .be low ·the lowest 
comme1~c ia l coal se~1m. On several of his maps MacKay distingui shed a. 
narrow transitiona l zone between the .11fapiabi and Brazeau beds , and classed 
it as t he upper member of the Wa piabi. This c orresponds in part to what 

.is termed th e " Solomon sandstone" in Entrance a rea. 
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or 
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Prionotropus zone 

(not exposed) 

Lower Cretaceous 

Quartzite, sandstone, 
shale (marine) 

Chiefly black shale 
(marine) 

Shale , sandstone, coal 
(non-marine) 

Luscar · Formation. Beds of the Luscar formation, consisting of 
arenaceous shale, sandstone, and coal seams, are known fr om an outcrop and 
from drilling to occur about half a mile south of the map-area, and these 
beds are inferred to underlie the extreme southwest corner of the area, 
which is drift-covered. In districts to the south, the Luscar formation 
is overlain by a succession of green sandstone and shale beds distinguished 
as the Mountain Park formation, which thins rapidly t oward the north 
(MacKay, 1928, page 12). It is not known whether this formation is 
repre-sented in Entrance ma.p-e.rea or whether it dies out farther south. 

Upper Cretaceous and Tertiary 

Blackstone Formation . The oldest f ormation exposed in Entrance 
map-area is the Blackstone, composed of friable, black, concretionary, 
marine shale. These beds outcrop along the upper part of Maskuta Creek, 
on both flanks qf a syncline, and presumably they overlie the Luscar (or 
Mountain .Park) formation . The presence of Prionocyolus sp. and Inoceramus 
ce.pulus indicate that the Prionotropis zone of the Upper Cretaceous is 
definitely represented . The formation is not sufficiently exposed for the 
measurement of a detailed section, and the base is concealed, but the 
thickness is estimated graphical ly to be about 1,500 feet. 

Bighorn Formation. The Bighorn formation overlies the. Blackstone 
conforme.bly. It crosses the southwest corner of the area in three bands, 
due to repetition by folding . The f orma tion consists chiefly of hard, grey, 
quartzitic sandstone with interbeds of shale and sandy shale . The occurrence 
of Cardium pauperculum and Inoceramus fragilis prairiensis indicates that 
these beds are equivalent to the Bighorn and Cardium formations of other 
parts of Alberta . In addition t o marine beds the formation includes strata 
containing plant remains, indi cating near-shore deposition. A section 
measured e.t Maskuta Creek, immediately south of the map-area., is 246 feet 
thick, and is composed as follows: 

Top of section Thickness 
Feet 

Shale , hard, dark grey, sandy •••••••••••· ··· 10 
Shale, friable, black; with interbeds of 

sandy shale up to 8 inches thick ••.•••.••. 10 
Quartzite, grey, varying from fine-grained 

to gritty . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 11 
Chiefly grey, quartzitic sandstone, in beds 

up to 4 feet thick, with interbeds of 
&haly sandstone; the latter contain both 
plant remains and marine shells ••••••••••• 206 

0.uartzi te, hard, fine-grained, grey • • • . • • . • • 9 

Total thickness 246 



-5-

' 
V\fa;J:i..ab:!. Format i on .. Cverlying; the Bighorn beds a re black, marine 

shales of the Wap:~·abi fo r mation. The basa l b~ds a r e exposed in a syncline 
that cro sses 1faslr.i.rta Ct f• ek at the ?Outh b oundary of the map-area. These 
b eds contain Sea phi tes YE?rrtricosus., . Ino c eramus inconsta:r:i.s, and I. umbonatus. 
The 'uppern,os ~-'()ea_-..,- of- +,he .fo.rmatTon , cqnsisting of dark green p sandy shale, 
are repeated 'Jy fa ulting on the ricl,-.g~ north of Seabolt Creek~ The formation 
is not suf ficien-l;ly well exposed to .permit measurement of a section or an 
a ccura t e es t ircate of th iokness .• but it is estimated graphically to be 1,600 
feet thic,k r 

Bnv:.eau For ma tion . The Brazeau formation underlies a.bout one-half 
or' the ma.p~a1· ea., Ui~ ~urring on . both f l anks of a l arge synclinal structure. 

'.l.'he 2-ovrest . str:.a:tum +napped a s . Brazeau is a bed of hard, fine-grained, 
greenisn gre~,-, qua1·tzitic . sandstone 80 t o 100 feet thick , which has been 
ter med the Sc·lomcn sandstone .? ancl i s a us eful hor izon mar ker . It contains 

.. poorly preser·'?'ed ::;h:i lls and ~ s pY obably of marine origin. The member is 
· overla i n by fa b·Jtit 100 fe e t of ·hrk green s.andstone and shale containing plant 
·remains, .and these ; in tvrn, are ·oyerlain by the l owest typica l pebble beds 
of the Brazeo. u formation ,, Tho So ~omon sandstone and the· overly ing sandstone 
and shale a r e mapped together, and they correspond t o the transitional zone 
that M~cl:ay has inGluded. with -the. Wa piabi f ormation-. · '.Dhe wfi ter has grouped 
them with the B'r az.eau in conformi T,y v,ith the moi~ -e common practic e of grouping 
pa s sage bed s-. !,;~i th the 0verlying formationo · 

The remeSntlar of tf>? fcr rra tion consists of · i nter bedded sandstone, 
shale, and pebb l e cnngl0:1era-t.e. Hi t h a few hentoniti c b eds and ·thin coal 
sea.ms. The :::aµdE'to:.1a i s gcnv·a L y f.:)' FY; vve'1.tl1e.rs bro'l'l'n and gr eenish grey, 
and some ci f it ' hf' ~ a 11pepper J.:ld Sa l t! a.ppearan0e due · to the inc l us ion Of 
srnalL b~a0o<:'ch ,;rt c n i bgni i, i~ :"ragrn<:nts, .The shales a. r e gr ey and greenish 
grey. T;10 c • nglo;r.e; ate; w:uct. is :nuch more a bl-:ndant in the lower ha lf of' 
the forrm tion, cons::sts uf pebbles of quar t zite and chert averaging one-
ha lf inch i n <i iarr_etcr in.a sandy ii1atr ix that fractures a round the pebbles. 
The uppermo st b "l d of the formatio:1 is a distinGtive , massive b ed of gr ey, 
buff-weathering sandsto:::'leabout .70 feet thick • 

.. , ; , 

T}H) uppe r par t of the fo::-ma ti on contains Upper Cretac eous plant 
remain s at ·several r:orizonst a.no fr om a bed near · Entranc e Mr. R.C. Sibley , 
of Entrance~ has c~ll0cted i3e T8l ' Q :'c ~ i.n ose.ur· bones 0 H9 sent . scme of these t o 
Dr . Ra rrnrn B:.:')wn ')f the Am3r:~ (;3.n Musaum of Nat~1' al Hi storyi wh o r eported that 
they we1 e proba .L1ly waRh ~qcmn'J.la i;i '.)n; that a · tooth wa s probably from 
Gor g;o sa-c;rus ~ .~brac 1 t; a.nu ·Lllr_c .at" ? bcr:.e vvas probably f rom Corytho saurus 
(casuarl'u-i3?f. ' Coienla.n and Pa -cks ( 1 92 2 _, pa ge 325) state tha t Corythosa.urus 
is-atYI:·icr_ l Be :i.2.J R.~_ver dinosr4c,. .. : and that Goq;osaur u s is a l s o f ound in 
the Belly Ri ve;· c --- -·-- --- ·.,..-

Sey·e .r.1.l -~r-h~k u~ -~ tions of ,pa. r.ts o:' the Br a zeau form'1.ti on were 
measur ed .. out t 11e ss do rn-;t t;i.p_':voa:-:h ·:c ccimplete section , and the estimate of 
6,000 ' f ect !o: the total t h irkneE s ~s i ndefinite. 

Edm'.):'.1.tO:"l and Pa skapo0 Form&.t ioLs . ·These f orJIB tions occupy the 
c entra l ps:r:;_u-.. :.:;y-· -ya_;.g;-.;- ·~yn(-'("f-la .L-basin_, and occu r alsj in the northern a nd 
ea.ster n par t s of t~rn map-ar eu, 

The base of the Edmonton :.s e_ssumed t o be at the ba se of a 
conspicuous bed of conglomere_te termed the 11 Entr anc e c onglomerate". This 
member has an average thick:1.P. SS of .ahout 20 feet~ but i s about 50 feet thick 
at Entrani:: e . It t:onsi Sts of clo se ly packed pebbles of qua r tzite a nd chert 
averaging 1 +,r, 2 :_ nches in dianeter, a l though some are as much as 6 inches . 

1 
• The matr ix i ::; se,nc'y, r nd t he r:)ck fra c -cur es around the pebbles. In plac e s 

the b ed is all cow;1·?mera te; f.J ! se~here the l"e are sandstone interbed s , but, 
gern"ralJy, t lvre i c; ~ i ttJ.e dit'fi c~1lty in r eco gni zing the member, a s the 
pebbles ruo brg61· '.>.::id more closaly pecked than in the pebbl e beds of the 
Brazeau f0 -·ma.cj0n, The cnl y e.".p:Jcur0 tha t is likely t o be in doubt is the 
most easterly one r,oa :r- the head .,)f Fardisty Creek ; this has b een correlated 
with the EntraEce c0:'1g .cm-;ratc 'oacause :'.. t conforms with the struc t ure of 
higher b (, l~ c .. ·, ccrc:_,J.; .ing on Hig:1 Divide Ridge . 
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Overlying the Entrance conglomerat e is a thick succession of 
relatively soft, interbedded sandstone and shale, with minor conglomerate, 
bentonittc beds, and coal seams. The sandstone is generally rather coarse, 
and ~uch of it is crossbedded • . It is grey and weathers grey, brown, and 
green •. The .shale is generally greenish grey and rather clayey. The 
conglo~erate consists of pebbles and cobbles of waxy lustred quartzite up 
to 12 in«~hes in diameter, and ranges from streaks one pebble or cobble wide 
to _. beds about 10 feet thick. 

High Divide ridge consists largely of cobble-conglomerate. Most 
of the ridge is strewn with loose cobbles, but the rock does not outcrop 
well as it is rather loosely cemented. The contours of the ridge indicate 
that the beds have been folded conforrnably with the Edmonton beds. 

No Upper Cretaceous plant remains were found in the Edmonton 
fonnation.within the map-area. Fossil leaves were found at Fish Creek at 
an horizon about 31 500 feet above the Entrance conglomerate, and another 
collection was obtained from about the same horizon just east of the map
area. W .A. Bell of the Geological Survey reports that these are probably 
of Paleocene age; therefore, it is concluded that the Edmonton has a 
maximum thickness of about 3,500 feet in this area, and that hi gher strata 
represent the Paskapoo formation. Both Edmonton and Paskapoo beds have, 
however, bee_nmapped together, as no change in lithology or break in 
sedimentation was observed. °The base of the conglomerate on Hi gh Divide 
Ridge is about 31 500 feet above the Entrance conglomerate , so this rock a lso 
is considered a part, probably a lower part, of th e Paskapoo formation. It 
appears that some change i n s edimentation caused a concentration of 
conglomerate in this part of the area. The confi guration of High Divide 
'Ridge .se ems to indicate definitely that the conglomerate is folded 
conformably with the Edmonton beds, and, therefore, it is unlikely that 
this rock could be of post-Paskapoo age. 

STRUCTURE 

The strata of the roo.~-ar ea are considerably disturbed by folds 
a.na faults that trend northwest parallel to the mounta in front. The rocks 
a re sufficiently well exposed to permit interpretation of the major structures, 
but it is probable that minor folds and faults a r e obscured by drift and 
the ir effects not reco gnized. 

The most conspicuous structure is a broa d syncline, wh ich may be 
te r med the Entrance ·syncline. The pronounced southeastward plunge of this 
f old is well demonstrated by the curved trace of the Entrance conglomerate. 

The Entrance syncline is flanked to the northeast by a broad 
a.nticlinal structure termed the Prairie Creek anticline ; fa rther to the south
ea. st , beyond t he map-area, the same structure is known a s the Coalspur 
anticline . Dips on the northeas t limb a r e fairly flat, whereas thos e on 
the Southwest limb a.re steep . Wher e rock exposur e s are most pl entiful, as 
near the mouth of Prairie Cr eek , the beds a r e seen to be f olded into a series 
of minor anticlines and synclines , and thi s condi ti on probably exi sts 
e lse here in a reas not as well exposed. The Edmonton-Bra zeau contact is so 
much nearer the anticiina l a xis on the south limb of the fold than on the 
north limb that it seems necessary to assume that the anticline is faulted, 
with t he s outh limb depr essed . Such a fault would probably dip northea.st. 

So_uthwest of the Entrance syncline, the Br a zeau formation is 
fo lded in a f a irly broad· anticline , which may be called the Seabolt Creek 
anticline . On the east limb of this fold two clos ely spaced faults bring 
to the surface th e Solomon sandstone and a little of the Wapiabi formation. 
The f ault planes a re not expos ed , so the dips of these faults are doubtful. 
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The Sea.bolt Creek anticline is flaruced to the southwest by a 
broad syncline and, still farther s~uthweet, by a broad anticlinal stl"Ucture 
that appears to be the continuation of the Solomon Creek anticline of the 
adjoining Br~ie ma.p .. area. The central part of this· structure, in the sett 
Blaoke~one sha.le • . consists of two narrow anticlines and a syncline. In 
the Southwestern oorner Of the area e. · s'ynoline is postulated, containing 
a. na.r:row be.nd of the Wa.piabi' forme.tion flanked by bands· of the Bighorn. 
The. Wapiabi an:d the. southwe:stern band of the Bighorn do not outcrop in the 
area., but they are e;cpoee'd in the ·canyon of Maskuta Creek iromedia..tely to 
the eoutheast. · 

OIL AND GAS POSSIBILITIES 
' ' ' 

No well,s ba've been drilled in the map-a.rea, but three are being 
drilled nearby to test the Palaeozoic iimestone, One of these, at Folding 
Mountain 2 miles east of the map-.. area, i's ·being drilled by Anglo•Ca.nadian 
Oil Company, Limited, on a structure th&.t does no.t cross the Entrance 
map-area. A second well was drilled in '1943 to a depth of 4, 774 feet by 
~ell Oil Company ot Canada, to test the Solomon Creek anticline at a 
point about 10 miles northwest of the map-area. Drilling was suspended 
pending further geologioal work. · A weil is also being' drilled ·near 
Coalspur by Imperial Oil Company of Canada, on the southward continuation 
of the Prairie Creek antiol~ne. This well is 22 miles southeast of the 
ma.p•area. 

The Seabolt Creek anticline has not been drilled. If the writer'• 
assumption is correct that the faults on the east flank of .this structu~e 
dip eastward, this anticline is of interest because it is fairly broad, 
and the crest should bring the top of the Wapiabi close to the surface, 
As the pitch of the Entrance syncline probably indicates a similar pitch 
to the Seabolt Creek anticline, the mo$t favourable part of the structure 
is probably northwsat of En~rance map-area. 

COAL 

doal is being mined at Drinnan by Jasper Collieries, Limited. 
Here a mine capable of producing about 300 tons a da.y was operated on & 
seam about 1,600 feet stratigraphically above the Entrance conglomerate, 
but was abandoned 5 yea.rs ago. McAndrew (1931, page 1, 380) states that 
this seam corresponded to the Silkstone seam. of the Coal Branch, and had a 
total thickness of 16 feet, divided by clay bands. In 1943 mining was 
resumed on a small scale on a 4·foot sea.m about 800 feet above the 
oong1omerate. In the following year this mine was producing 40 tons of 
good domestic coal a day. Other seams have been proved by drilling. The 
seams appear to have the same stratigraphic and structural position as the 
seams at the Bryan and Balkan mines near the Coal Branch. They should be 
fairly continuous aoro$s the map•areat and the delineation of the Entrance 
conglomerate is a guide to their prospecting. The same seams may lie in 
the Entrance synoline in a structural poeition similar to those at Mercoal 
and Coalspur. A seam is partly exposed in an old prospect on Cold Creek, 
as indicated on the map accompanying this report. 

Steam coal ?f good grade wa.s mined for a few years at Hinton by 
Hinton Collieries, Limited, but the mine was abandoned in 1941. The coal 
is said to have been taken from a lens 3 feet 9 inches thick and, apparently. 
occurs in the Brazeau formation. The workings, however, a.re flooded, and the 
few rock exposures in the vicinity do not permit a olose determination of the 
stratigraphic position of the seam. Although there has been a. tendency to 
assume that all commercial seams lie in the Edmonton forrmtion, thin seams 
are known to occur in .the Bra£ea.u, and, as the Hinton seam is said to have 
been mined only at a lens, it seems reasonable to assume that it is part of 
the Braieau formation. 
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