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DANIELS FL.LTS MAP«LREA; LLBERTA
= = o

INTRODUCTION

- Location

ﬁaniels Flats maﬁ-a;ea, compriéing'léclsquare miles, is
situated in the enstern part of the Foothllls beltb of west-contral
Alberta, botweon lotitudos 54°00t ond 54°15! and Longitudes 119°oov
o and 119015‘. The area is about midwuy betweqn the transcontinental
line of Canadian'Nationdl Railwﬁys, whicﬁ follows the walley of
Athabasca Rlver about 80 miles to the southeast, and the Northern
Alberta railwuy) which passes through the towns of Grende Pralrie and

.

Boaverlodge about 80 miles to the north.

Accessibility

—
i v
]

The village of Entrance, on. the main. line of- the faonadion
Nati;nal reilway, 190 miles west of Edmonton, has been for mony years
the outfitting point for the large region extending. north and northe
vwest and including the Smoky R?ver torritory. Coal prospesctors,
hgpting porties, and, mére_recently, exploratory geological parties
representing o0il companies, have made Entrance,theig.baso.

The map=area may-also"be reached from.the towns of Grande
Prairie and Beaverlodge, situated just nort@ of Wapiti River on the
Northern Alberta railwany, but the trail to the north is in poor
condiﬁion compared with those farther south, .

Enﬁrappe provides o good store, post office, ond telegraph
service, and may be reached either by railway or by o, branch road that
conneots with the Edmonton=dJosper highwey 2 miles to the..south. For
many years travel in the extensive territory north of Athabasca River
has been facii;tatgd by pack=trails mainteined by rangers of the.Albertn
Forest Service. A% one time these trails were kept in excellent repaoir,

but for some years past no trail crews have been nvnilable to replace

vih
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bridges and corduroy, with the rcsult that most of the trails are in
poor condition, and in placos almost impassable for horscs.

Prior %o the swmer of 1946, the only means of accoss to tho
mapeoren wos by paok-trail.‘ Tho Lower trail, the most direct route
fron Entrance, followed the oastorn odge of the Foothills.northwosterly
touthe Muskeg.ranger cabin and then extended westerly to the Indian
;illagq of Gronde Caches Twelve miles west of the Musk§g_ranger cotin,
the Gronde Prairic trail brapchos.from_ﬁhe Lower trail and follows down
Muskeg River to the nog@hwest. £n 1946 and 1947, under .the Northern
Foothills Agreement; o. road, following more or less‘tha route of the
Lower trail, w;s construoteg from Entrance to the site of Muskeg No, 1
welle This road was suitabie for trucks during 1947, 1948, and %1949,
but now that the well has been abandoned may soon become lmpassable
for trucks. Westward from the well site, the Lower trail is followed
for about 6 milos to 1ts junetion w1th the Grande Pralrie trall, and
from there the latter route is followed down the northeast side of
WMuskog Rivor o its confluence with Smoky River just insidc the southe
east: corner of Doniels Flats mapearca. Smoky River must be forded hore,
and from the north side of the £ord the Grande Prairle trail follﬂws
down Smoky” Rlver, crosses Sheep Creek near its mouth, and from there
oxtends northwestward across tho map=-oroo. i .

" An alternativo, though less dlrect route is by the Mountain
trail, a more westerly route that branches from the Lower trail (now the
Muskeg road) about o mile north of Wildhoy Rlver and about 20 miles
northwest of Ertrance. This trail follows Wildhny River westwwrd and
northwestward almost to 1ts source, then west through Eagle’s Nest
pass and northwest up Rock Creok to 1ts sourco. Lcaving Rock Creek;
‘the trail crosses the divide and follows down Sulphur Rlvor ‘to Smoky
" River just west of the village of Grande Cache. Fronm thore an Indian
“troil exbends down the cast sido of Smoky River to a ford oppos1te
Gustavs Flats, and thence follows down the river on the northwest side

to Daniels Flate mep-arece
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Few traoils exist within:the tap~aren itselfs An Indian
troil enters the area in the southwest cornor, follows down the north
side of Sheep Oreek for % miles, and then extends northmestwurd”over

steep—sided, high ridges to the western boundary of the area. This

a. 1 e ’ ¢ *
.

trail and several other trap—line trails were ‘widened ond used to
facllitate travel‘th?oughout the area{ but they are difflcult, and
in pléces dangerous; for loaded éack-horses.

The only ford across Smoky River that we.s used during the
sumﬁef of.1949 was thaot at Daniels Flats jus£ ééwnstreqm from the mouth
of Muskeg River., Like all fords ;n this river it c;nnot be used at
times of high water, but at other times this crossing is satisfactory.
The position of the gravéiibﬁrs bhang;s each year, and Iinexperienced
travellers wishing to cross the river would be advised to obtain
help: from the Indians of the district,

Sheep Creek has two fords near its moubh: oné ht the mouth
ond one upstream about 300 yards, The upper crossing was found to be
the better. Sheep Creek, like Smoky River, is too deep ond swift to
be crossed when in flood,

Horses are the only means of transportation of both men and

supplies to and within the mapmarce. o

Previous Work.. i

The only published geological infdr&&%ion on.the'map;areaﬂis
contained in reports by J. MooVicar (1917, 1920, 1924), who nade 8
reconneissance survey of the region north of the Grand Trunk Paclflc
(now Canadisn Netional) roilway, ond by James MeEvoy (1924), who
examined the Smoky ‘River coalflelds, Alberta, for the Dominion Fuel
Board, More reoently, the Foothills region north of Athabasoa River

has been actively pfbépected for'petfoleum bj various o4l companies,
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Physical Features

Doniocls Flats mopearen lies within the castorn phrt of the
Foothills belt of westecontral Alberta, and the southwestern thiid of
it 4s characterized by.northwesterly trending ridges and valleys, In
the northeastern two~thirds of the area, however, this slinement of
elongated ridges gives way to brooad, irregularly shaped, gently rounded
or flatetopped ridges separnted by wide, flatebotbtomed, swampy valleys.
Elevations and regularity of the ridges both increase toward the
southwest, o

The highest summit is about 5,500 feet above seaslevel and
the lowest point about 2,900 fect, giving o maximum relief of some

29600 feet, The higheet hills are in the southwestern part of the

aren, but none projects above timber~line,

Forest fires have burned over most of the mapwarea at various
times in the past, so that the country is now either covered with a
tangled mésg of logs and brush or with.second-gfowth jack pines Very
1littlc virgin forest reméins excopt for small patches of spruce .in the
cféek velleys in the oxtreme northeast corner of the area. . Along
Sﬁoky River and, to some extent, slong Sheep Creek the south slopes
of the bordering hills are bare of trees and are covered to the summits

with a luxuriont growth of grass,
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The ﬁrincipai strenns draining Daniels Fl&té mop=orea are
Smoky River, Sheép Greék; and Prairie Croeks 'Smoky River and Sheep
Creok droin the southwest part of the area, The former occupies o
broad, Umshaped walley fringod with gravel torraces. It 'is o stream
about 300 feoet wide, has o very éwiff‘curfent, and con be forded'only
during very low woter ot o few places. The floor of the walley is
uneven, as o result of the alluviel fans each triﬁutar& has built
into the walley., a ' ' 2

The main tributary of Smoky River in the napeoren is Sheep
Creck, o stream about 100 feet wide and sbout 3 feet deop, which
roughly parallels the vnlley of Smoky River, Its lower part; to;%ca}
its junction with the Smoky, occupies a narrow canwﬁﬁ'about ié'milcs
long, in which the walls range from 100 to 300 feet ﬁiéh. Abo%e the
conyon, Sheep Creek flows in o steepewalled, Vhshaped vailey.

"Most -of the northeastern twowthirds of‘DaﬁieiB“Flats.map-area
is drained by Proirie Greek, & stroam about 10 to 15 Peet wide, which
flows northeast ‘and emptics into Kekwn River beyond the mgp-éreu..
This stream and most of its tributaries flow through wide, flat areas
of open muskeg ond bég, which are separated b§ 1&% ridges covered with
jack pine,. |

In the northeén.part of the ares are several lafge cfeeks
that flow northeastward and empby into Kekwn River, ;

. The map-aren contains no lokes, bub o large part of the’
northern two~thirds of it consists of swamp ané'mﬁskeg.‘

GENERAL GECLOGY

Generol Stetement

Daniels Flats mape-aren is underlein by a succession of marine
and nonencrine sedimentery strate ronging in age from Lower Cretaceous
to, probably, Paleocene, The strata have been folded along northwesterly

trending axes and displaced by strike thrust faults that parallel the
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oxes of the folds, As a result, the formations are,-in genoral,
oxposed as long, relatively narrow, northwesterly trending bonds.

The older formations are exposed in the southwestern third
of the aren, and ore faulted and complexly folded, The northeagtern
two-thirds of the area is underlain by late Upper Cretaceous and,
probably, Poleocene strata,

Bedrock is .best exposed in the streom wvalleys, espeocinlly
where canyons have developed, but good rock exposures are also found
on some of the higher ridges. Outorops are scarce in the large area
underlain by the later Upper Cretaceous strats,owing to the low,
inelination of the beds and the resulting low, rounded hills and
oxtensive muskegs, The best exposures occur along Sheep Creck from
the point where the stream enters the mapearen to its confluence .
with Smoky River,

Outerops are sufficient in most places to permit ronsonably
accurate location of geological boundaries, but in parts of tho area
these positions have been inferred from relatively little outorop
dote.

The formations have been traced from other mapmarens to the
southeast, and most of them are the approximate counterparts . of’
formations that were first studied and named in southwestern Alberta,
200 to S00 miles awny. .However, the stratigraphic succession in the
map-ares shows analogies to that of the Pence River district, whore
the sequence is_somewhat different and where a different formational
nomenclabtire gas been adopted, For this reason explanations regording
the terminology used in this report accompany the desoription of

certain formations.
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Lower Cretécoous

Nikenassin Formation

Nikenassin strata aro the oldest oxposed in the mepe-arca,
The lgrgcst aree undorlain by those rocks is in the extremo southwest
corner whoro thoy outcrop on Woth sides of Shoop Croeke Farther down
this oreek are three small ovate aroas where srosion of the valley
has exposed the Nikanassin formation:in the coros of anticlinal
structurés. The only exposure on Smoky River, near tho sguth bowndary

'

of the map=area, is also due to eros%on of on unticli;o. '
. The upper 500 foet only of ‘those strata arc oxposed in

Daﬁieis Flats area; Héro they.consiét of very hard, grey; dark grey,

and bréwn, grey an& buff weathorigé, fine= to mediumegrained, quartzitic

sandstono, with soﬂc interbedded groy shglq. The.sanastoée beds range

in thickness from about 6 inches to 3 feot, Rippleemarks arc common

in these beds, and ?arbonized plant remnins occur in somo,
. i
é
Cadomin Formation
The Codomin formation lies stratigraphiéally abo&o tho
Nikenassine It is woll exposed in th? valloy of.Sheep Creek, whore
it encloses the small arcas underlain'by Nikenassin ﬁods. In tho

southwest'COrner of 'the map=oron, tho.Cadomin outorops intbrmittently

as a long, northwostetronding band, The formation is dist%nctive,
i .

end usually forms cdnspicuous outerops, and for this reasoﬁ is an

s
t
H

K3
oxcellent horizon mquer.

In DaniolsiFlats, as in the‘adjpining Pierro Greys lakes
map;area t; the soutbeast, tho Cadomin formntion can Se ?;%ided roughly
into three parts. T?e upper pert consists of about 3?‘f99% of
conglomerate'&ith intercaldtod sandstone lenses and.beééin ?elow this
are from 50 to 60 feét of groy sandstone and Qil%sfoné in b?ds'from
6 inches to 2 foet thick, and, ot the bottom, 30 b0 50 foetiof mossive

conglomerete, with o' fow grey sandstono lenses.

3

v erdrs et o
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The conglomerste consists of closely packed pebbles of black,
grey, green, brown, and red@ish chert) and pink ond white quartzite,
which range from % 3 inch to 4 inches 1n diameter.  The notrix is

siliceous, ond the rock froctures across the pobbles rether than

......

.-
..........
..... 1

The Luscar formation overlies thq.deomin conformably. It

e
.......
...........

.....

underlies a w1de, closely folded,* nbrthwest—trending bond thot

.pu!' ‘3

.........

occupies most of the southwestern thlrd of the mnp-qrea..ngtcrops
are abundantyg;ong~3heep'Cresk, “but in.general the formaotion is

poorly exposed.

......

The Luscer consists of nonemorine-end: brackishdwuter,

.3

finew %o mediumngrained, _grey, groyish greéen, and brownish sandstone;

PEESE AR
.........

......

thin, yelloW'weathering ironstone bsnds, which ere usually associated
with shale. These- strate’ show loberal variations in lithology within
relatively short distances, bqt‘qllugqctions'nre-comﬁbsed of similar

types of rocks. o K

. 8
av A

The upper part of the mnp-unit,'which mny reprosent the
Mounteain Park formation,-consists of about 300 to 350 feet of fine=,

modiump, and coarse—grained, grey and groenish grey, buff woeathoring,

........
.......

thickebeddsd SWndstone. . « e

.........
..........

.....

Muskeg‘River: i - T

L
.- - .5k

1s query. is used in this héading[because of the uncertainty of
the continuation of the Mountain Park formation or''its locquiwvelents into
the Doniels Flats map=area. In the following .account the term fLuscar

formation! will, unless otherwise noted, be used to- include any

possible overlying.MOuntain‘Park strata or their equivalents.




Overlying beds: 'Fort St. John! group’

Grit ond fine conglomerate; composed of darke-
coloured chert; rusty weothoring sesesesscsccsscss

COVOred ecoccsceosssssscoconsscsscssesoscesvssrssnccsasses
Sandstons, hard, grey, fine-grained Seseecccescsoccsens

COVOred esesesscscscsnscsesssssncsssssessesascacoccscsenss

Sandétone, hara, grey, finewgrained; some thin,
grey, shale partings €00000c0ses0000000000c00eBE00

Sandstone, hprd, greenish groy, mediumegrained,

Platy 00000080000 CRPREVPINEOPOD SO CRBLRLOIEGCLIOESIOEBERPLINS
Siltstone, dark grey on;oouoonoo-no--:ooooon;co-occooa.

Sandstone, grey, mediumegroined, crossbedded; contains
parbonized wood remainﬂu..J..oo...................

.Shale, bloock, carbononceous; coaly strooks eeeceeascscse

Sandstone,-grey,‘medium-grained ®00000900000arenssorbne
Shale, grey, silty; some carbonnceous shole.ecesssences

Sandstone, soft, light grey, mediumegrained;: contains,
carbonagceous fr&gmﬁnts PO AN CE PN AVPCI QP EPSIBOED

Shale, grey, silty; some carbonsocoous andicoaly

Mmoterial ccceceevocssosossrccccsrescncorssssssoncs -

Sandstone, grey, mediummgroined sesessccsescsssscssccss

Sandstone, grey; some silty scndstorie sesecesssesscssan -

,Sendstone, grey; some interbedded silty sandstone eeeee
Shelo, Zroy seessecesceconsccsssssscsscssssssscasccnssns
Shals, black, carboLACEOUS seseescccessccsscescsesoanes
008l sesecscessarosscrsacssnsnescsacaassorcsesacensacse
Shale, grey, somewhat SilLy eesecceccescscssscocccscssce

Sandstone, grey, flnewgrained, thinebedded ssisseeeccss

Sandstone, hard, light grey, finec«grained sisecescecsss

Shale, grey; some carbonaceous shale; numerous iron-
* stone concretionary bonds up to 2 feet thick;
o few thin sandstone bands; 3 feet of coal near

the tOP 060000600000 000000000000000000000 00000800808

Sandstone, grey, fine- to medium-grained, massive,
crossbedded esesevsocesasoesectssscsrssosccsccssone

Thickness
Fect

~ 180

90
200 .

82

28
10

.40
74

34

. 52

50

100 -

19
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Thickness
. Feet
Sandstone, grey, medlumngrained- interbedded siltstone-
beds ‘up t0 3. feet. thitk eeeescosssscsscavesescssce 8
Shole, black, terbonaceous cooo-oooo:;n;;;o-o-o:ocno.oo 4

R I

Sandstone, brownish grey, fine-grained; thihpbedded ese 3

_Shale, black, carbonoceouss some'yéiloﬁ weatheriﬁg,
ooncretionary, ironstone bands; some silty shale o 32

Shele, grey, silty; some interbedded, black, )
_carbonaceous shales a few yellow weothering
1rons£one bands $s000s00csscsscess0nsnbocstoncc bl 20

Sandstone, grey, hard, fine~grained, platy seesvesceces 6

Shale, greys some Oﬂrb0£a000us Sh&le_.noooooo(oncoooooo 8
Sendstone and siltstonc, interbedded, brownish.grey,
finefgrained, thinebedded sessessscssesscccrscssss 40

Sandstone, grey, fine~ to medium-grained; some
carbonized wood remains; o few ironstone .
concretions 0GOS 0080 0000C00 0000 000000060600 0C0CO0RCRARTPSE 52

. .

Shale, grey; some interbedded, grey, fine-grained

sandstone 900000000 e0000000000 000000 vsesssss000R0e 20°
Shale, black,‘carbona&eous ®esss0rsencsecsccosvessscine : 2
'Coal .’......‘......-...............“..'...‘........... 18.5

Shale, black, carbonsceous; somewhat Silty esessssessse 10

Sandstone, hard, browﬁ;éiéﬁ; fihé;éfAined; poorly
preserved pelecypods at upper contact with shale o 14

Shele, dark grey %o blaék; onc regulor ironstone band
4 inches thick sesssscsvssscscctcscssossssosansone 13

Sandstone, grey, fine-grained, platy; some éoorly
preserved plant romains ond pelecypods eecsecessss 10

Shale, grey; interbedded with dark grey, shaly sande
stone; thin partings of carbonageous shale seesses 50

Sandstone, grey,zhard, fine‘grained o.oooo:coo;oooaoooo 8

Shale, Silty, daﬁk‘grey‘-.s..i...;........:.....;....:. 10

————

L3

Totnl thickness 6xposed eeeeeseel,360.5

_ Underlying beds: ocovered . oo

No -complete section of the formation is exposed within the
map-erea. The totel thickness was estimmted graphically on structuree

sectlions to be about 2,000 feet,‘bﬁ% this apporent thickness may be
exaggerated by minor folds and faults.
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freeecvasas e fPort 'St. John!? Grouﬁ

e oen
o b v

. .
P A T € LY
" Lying conformobly above the Luscar formotion is about 400

feet, or more, of dark groy to black éhale, nmuch of which is silty.
The shales are éonfined to the soutﬁwest-part of the mupiﬁrea and

underlie narrow bands due to the erosion of numerous smnll anticlines

---------

thet south of Smoky River and in the southeast corner of the map-area.

Exposures of the shale are few and poor,

........ 3 e
I

*“The ‘séction consists mainly of more than 400 feet of dark

grey to black, silty sﬂale, but sandstone -beds up'td 4 fleet thick were
noted in ‘e ‘goris ‘aBout 40 Feot above the top of the Lusocar formations

No fossils except fish soales were found in this shale, but

P L] [y -

ite stratigraphio position below the Dunvegen suggests that it is

...................

e bt
....................

¢ ' M

Upper Cretaceous

bt o e e a B wa s o B s o0 Generd.l ‘Stdtélﬁéfr&

Incﬁqgﬁﬁwgstern.Alferta the formationslof‘thé Blairmore group
are overlain_py o thick sycqession of marine shales, with some intoer-
celated sawdstorie. This succession has beeﬁ referred to cs the

'Benton! or Albertn shale (%), anﬁ wo.s dividéd into ﬁppér and Lower
Alberts formhtibns separated by the’ iéii:&civeiy thin 'Cardium sandstone! .
Mallock (107, wheh mopping the Bighorn coal basin, gave t@e none
1Bighorn! to o sandstone unit that is of the same:age, aiéhough

thicker, than the typical fCoardium! beds. He nomed the shales below
the Bighorn the 'Blackstone! end thosewmbove it the "Wapiobi!. These

formational names are now in general use throughout the Foothills belt

of Albertn, and have, from the beginning, been regorded as representing
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straota of Upper Cretaceous ages The upper part of the Blackstone is

_____ ¥ n ed

of - Colorado age, aodording to Amerlcan nonenclature, and contains

7

abundant Inoceramus labiatus as well o8 other fossils of the

AI-" . Ml "r-e'

'Inoceramus 1abiatus zone' The lower part of the formation contains

few fossils; it has generally been considered to be of early Upper

.‘

Oretaceous (Colorado) age, though this cons1deration has been basod
rather on 11thologica1 continuity w1th the upper part than on its
sparse fossil content. Above the Blackstone, the relatively sandy

Bighorn formation contains, in 1ts uppor part, tho diagnostic fossil

Cardium pauperculum, also indicative of Colorado time. The succeeding
Wapiabi formation is diva.sible J.nto o lower, Scaphites ventricosus. ‘
zone and an upper, Baculites ovatus zone, the former of Colorado bée,
the latter indleatlng a transition from Colorado ‘o Montana tﬁne (15)
The Upper Cretaceous succession in the geacejRiver distriet
of British Columbia, on the northwesterly continuation(ofxthe }oothills

.

belt, varies considerably from that outlined chove, There, the lowest

strata comprise the Dunvegan formation, which attains o thickness of

1 100 feet and overlies the Lower Cretaceous Fort St. John groups It

is overlain, in turn, by the Smoky group, which is thought to have
o -t .

roughly the same stratigraphlc roange os the Alberta group of the

o

southern Foothills and to corrospond with the Blackstone, Bighorn,

and'Wapiabi formations of Athabasca Valley. At its base o series of

dark marine shales forms the Kaskapau formation, This is overlain

.
-.i’l

by the relatively thin Bad Heart sandstone formation, which is

i o

succeeded in turn by an umnemed serics of marine shales,

The present map-aren 1les in the southern part of o region
in which”the geological succession is trahsitional betwben the more
southerly and more northerly districts. In this report thc writer'
has continued to use the southern nomenclaturo as far o8 possible

rather than that of Peace River district until further stratigraphic

and palaeontological evidence 1s obtaincd and definite correlations can

be established.
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In the Foothills region south of Athebasce Valley, the

stratigraphic interval aboVe"the'Eleirmore group.and'below the Bighorn

formation is occupied by a- euccession of mainiy dark marine shales to

RS

“which the name Blackstone bemation has been applied, dnd whioch has

‘been thought to represent the ‘basal formation of the Upper Cretaceous

series in this.region. North of the Athabasca, however, the same
stratigraphic interval has been found to be ogcoupied by a somewhat
different assemblage. There, o bosal section, about 400 feet thick,
overlying the Luscar beds of the‘Bldirnore group, is.composed of black,

K

marine shales from which £ossils recently collocted by R. Thorsteinsen

( I sl

" for tho Geological Survey: appear to indicate >} Lower Crotacecous age,

equivalent to that of some -part Of ‘the Fort Ste. John group of the

: .Baace River district. Northwest from Brﬁle map-urea .{6), this marine

" shale is overlain by o groaduelly thickening wedge of sandstone, portly

-

" ot 1éast of marine origin, and ot Lecst 300 foet thick where it reaches

" Doniels Flats map=Ccrec. From this sandstone, fossils cherneteristic

of the busal'Upper Crftoceous Dunvegan formation have been vollected,
ond' the similarity in lithology to that formation, which is widesproad
in the Peace River country, leaves no oltornative but-to identify the
sandstone of the Brﬁlé-Daniels Flats region o8 Dunvegane This sandstone
is ovorlain, in turn, by 1,800 to 2,000 feet of mninly black, marine
shales such ns comprise ab loost most of the Blackstone of more
southerfy areass The shaies ere succeeded by the Bighorn formation,
which'carries specimens of the diagnostic fossll species Cardium
éauﬁerculum.‘ |

.The.'Fort St. John' shales of Daniels Flats map-area appeor
to mointain o generally uniform thicknoss southeast to Athobasca Vﬁlley,
and on the assumption thot they'persist for ot losst some distance
scuth of the valley, beyond any recognizahle extension of the Dunvegon
sandstone, their lithologieal separation from the overlying -Blackstone

- SO

shales would be difficult or impossible. For this reasons ‘therefore,

sl
o
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it'seems'probabié that for some unknown distonce south of the Athabasea,
including, perhaps, the origineal typo aron of the Blackstone formetion
of the Bighora coal besin (10), this‘formation, as mopped, includes
soﬁo undifferentiated L&wer Cretecoous mdﬂiﬁo shales of the Fort St,
John group, shales that can only bo soparuted fron the overlying, .
dominant Upper Cretacecous beds of the Blackstona for@ation on fossil
evidence, No infoﬁmafidn is yet avrilabie as to how far south of,
Athobasce. Volley thé northorn marinc soas of Fort Ste John time ney
have extended, nor, for that matter, that they did reach any apprecianble
distance south of that wvonlley, for the present, thorefore, and cxcept
where fossil evidence indicetos otherwise, it scems bost to rcgard the
Blackstone as an Upper Cretacoous marine formation, Whicﬂ in the
Doniels Flats=-Brfilé region overlics the Dunvogon and‘uﬁéerliesﬂéheA
Bighorn formation, and in areas beyond the soufheaéterly extonsion of
the Dunvega? overlies.the: Blairmore group but mey include somo
undifferentiated, Lower Oretaceous, Fort 8t, John sholes.

| .In the Peace.Rliver district, the.sfratigraphic pési%ioﬁ Qf
the Bod Heort formntion relative to the Bigh&?ﬁ formﬁ%iﬁﬁ of Athabasca
Valley is uncertain, oand until further ihv%stighﬁions are ﬁade and
more diagnostic fossils colleotéd it nppecrs unsafe t&nidGAtify elther
this sandstone or. the underlying Koskapau shdle with the Athobasca

succession,.

Dunvogan Formoation

The Dunvegon formetion overlies, ond has e eirnilay distribution
£o0, the 'Fort St, John! shales, Like the !Fort St. John!, it is confined
to the southwest third of the mnp-oreg, where it forms long, narrow

belts exposed by erosion of numerous small folds,
;
The formation consists of hard, fine- to medlunpgrained, grey

sandstone, and dark grey to black, silty shale. Thirty feet of hard,

»

grey, quartzitic sandstone wore observed at the base of the formotion



—16-.

wherever the lower contrct is exposed. Crossbedding and carbonized

e - .

wood frogments are cormon in some scandstone beds,

The Dunvegan is poorly exposed in the map=-ares, and no

section could be mensured. .Its thickness is assuﬁed to be about the

v

same os that in the nearby.i La P8cho mopearen, where the formation
messured about 400 feet.

Specimens of Inocoramus dunveganensls var. and of o species

of Unio were collected from the formaotion near the western border of
the map=aren, the former at 10 feet above the base of the formation.

t

Bléckstone Formatioh

The Blackstone formation overlies the Dunvegan conformably.
It feyms o wide, northwest-trending band qnd several smalle;'patches
in the southwesterp.part of the mop=oren, ‘
The formation consists clmost entirely of black, fissile to
thin-bedded, somewhat silty, qu;pq shgle, with.pymerogp, inkarbpddede .
hard, grey; yellow weathering, concretionary ironstone beds. A few
intercalated, thin sandstone beds occur throughout the fqrmut%on and

at the top 1s o sandy transition zone... . ...

1 M

Blackstone strotn, being soft, are generally poorly exposed
in the mopwaren. The best exposure is where Sheep Creck has out
through the formation, but no section could be measured and no fogsils

were collected,

)
EYCR

Bighorn Formation

- The Bigharn formation overlies the Blackg#one 9onfqrmab1y.
In Daniels Flats map-oreo.those stggpg_occupy o narrow, northwesterly
trending étrip extending from o point close to the;southe&st corner
to a point -just below the middle of the wostorn:borQGr of the mapwarea.

- The Bighorn beds occur mainly on the northeast limb of an antieline,

but near the western border they occur on both limbs of this structure,
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Bighorn streta consist of hard, slaﬁby, quartzitic sandstone

“and silty shale; dark grey to black, marine shale; and minor amounts

---------

.............................

1itholog%o units, en upper end lowor sandstone band seporated by
. about 300 feet of marine shale. Exposures are poor southeast of

Sheep Creek, but to the northwest the sandstqne parts of the formation
.outaroé woll, A éomplete section is exposod wheré Sheep Creck has cut
through the formations Other good exposures occur on the ridge about
5 mil;s north of Shéep Crocke .

The foilowing section was monsured on Sheep Creeck:

Thickness
Feet
Overlying beds: Wapiebi formation
Sandstone, hard, groy, quartzitié; beds up th , .
: 1 foot thick aooooooonoooonocqooo:c.on;;-;...;ooo.o 21
Conglomerate; composed mainly of chert pebbles up to
%‘ inch in diametor ... o-0-ooooro-o-ool--t_;-v‘c--'v-aoooo' 2

Sendstone, hard, grey, quartzitiqi'alﬁoé%'ﬁaééiﬁé vesss 12

Sandstone, grey, hard; interbodded with grey siltstone
and Sh&ly sondstone ®s 060000000000 00s00000000000000 150

Shale, grey to black, partly fissile and partly-siltys
very £0S5311iferousS eceeeissvossessnssrssessosoccnsa 285

.r
.t . i

Conglomerate; pebbleﬁ up Yo 3 inches in diame%or esesee 1
Sandstone, hard, grey, quertzitic, slobby ecesessccecess 2
Sha.le, grey, silty $0P0000RP 0800060000 00008000000000000 2

Sendstone, hard, grey, quartzitic; interbedded with
grey, Silty Sh&le'-'-uooo-oooooco.o.o.oo-ooon--noont 22

Shale, light grey, olayey, soft; some weathers
ye].loWiSh 9000000000000 ¢00000 000000000 00080008000 00 44:
Sendstone, hard, grey; minor amounts of grey shale
as thin P&r’bings ooo‘o.-iono.ooodco‘c&oo-"ooa.ool'oo;o‘ ' 36

R
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. Thlckness
e : "¢ Feet

Shale, dark grey;isilfy; SOMe EOrbONnCEOUS seeessssessos 2L «F

Sondstone, 1i@ht'grey, very finoegroined; conboins™
corbonized wood ceecccevscee ®eercvccsrscveccesusse 28

Sondstone, hard,. grey,., quartzitio, in beds up to .
2 feot ThicK ecessesssscesscscctcsancoscccnscsccnsnce 44

Total Thickness of formation:es 670

Underlying beds: Blackstone formakion® - -~ = - .

. . The thickness of the formation ns measured on Sheef Greek 1s

670 feets .

Possils were collected from the Blghorn formation and<were

idontified by FyHs MeLoorn of the Geologleonl Survey. .

Group 1+ Collected from e zone botween 220 and 530 feet bolow
the top of the formation on Sheep Creek.

Inoceromus umbonatus. Meck and Hoyden
Scophites ventricosus Meek and Hayden

Group 2, ..Gollected .from.a,z0ne. qbout 180 fect belew the t0p

% 2"

of the formation on Sheep Creek.

-Cardiun. pauperculum
Scaphitea ventrioosus Meek and thden

.

Group 3. Collected on ridge between Smoky River and
Sheep- Creek”

-------------

_Anomia subquadrata Stanton

Cardium cf. gaugerculum Meek Q:

Group 4. Collegled from the upper part of the formatlon
near the west border of the mop-arets

.............

Trocoramus’ sp. (lamsrokd group) - - ° ¢

o
'}

Conformpbly above the Bighorn ane about 1,000 feet Qf marine

4 3L a8 e e
. K LN IR IR b sesB9 b0 v

shales constituting the Wapiubi formation. These strata underlie o
long, relativedy-narrow;-northwesterly. trending band on the northeast

side of that underlain by the Bighorn formetion,



- 19 -

Tho Wapiabi ‘consists chiofly of fissile, grey to black shale
and silty shale, with some interbLedded; thin, concretionary, c&lcafeous,
buff woathoring bands. The upper 200 to 250 fect is'tory_sandy,
forming a transition to the overlying formetion,.

Good exposures of those shales arc found on two or threo
small- ereoks flowing into Smoky River on the enst side of Muskeg River.
The best sections of the Wapiabi formation dccur on two small creeks
that out across the formation betweon 1 mile and 2 miles north of
Sheep Creek-and on the high ridge ebLout % miles riorth of'this creek.

At these localities:ths Wapiabi formation hoé o medsurod thicknéss of

between 975 and 1 OOO feet, This is considerably less than the thickness

"obtained for thelVapiabi in aress to the southeqst and nay indicate

" a gradual thinning of the fornction to the northwest.

(3

) Fossils collected fron the Wﬁpiabi formrtlon in Daniels Flots

area were identified by F.H. MoLearn, and include the following

Othoma

Inoceramus spe (lobatus group)
Scophites ventricosus Meek ond Hayden ..
Anomie subquadrate Stenton

Boeylites spe o '

Oxytoma of. netrascensis

Cordium cf. pouperculum Meek

N

These forms, with the exception of Inoceramus 8De (lobatus

group ), are from the ventricosus zones The Inoceramus of the lobetus

group is considered to roprosent either the t0p of the ventricosus zone

-um

or beds higher in the Wapiabi.

. . ;‘ T N 1
Brozeou Formation

The Brazeau fornation, of late Upper Cretaceoue ago, overlies
the Wapiabl shales, and underlles the northeastern twomthirds of
Danlels Flats map=-oren.

Solomon Membere The Solomon sandstone, forming the lower

80 to 100 feet of the Brazeau formotion, is a useful horizon marker,
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and hos been'mbpped scporotolye It forms o thin, northwestorly

. trending band roughly separating. the highly disturbed stroto of the
soutﬁwestern third of the map-area from the gontly dipping beds to
the northeast,

The Solomon sandstone is best exposed on the high rldge
obout 3 miles north of Sheep Creske It consists of a distinotive,
hard, grey to greenish -grey, buff weathering, slabby sandstone.

Morine fossils have been found in the Solomon membor in
nearby areas, but not in Danicls- Flats areaj there is no reason: to

doubt, however, that it is morine hore as oelscwheoro,

Main Part of the Brozeou Formation Strobo lying immedisbely
above the Solomon meﬁber consist of dark greenish gfey, mediumpgrained,
sof't sandetone,.wikh 1nterbodded groy sholes and silty ehale, and
resemble beds occupying a similar position in other arens. These strate
are generally softer and more shaly thon oée;iying bods of the lower
main part of the Brazeau formation, . )

The remoinder of the formation oonsists-of roughly 6,000 fect
of thick-bedded sandstone, conglomerate, and shale. The sandstone is
generally medium to coarse groined, grey and greenleh grey, green ond
brown weathering, commonly crossbedded, ond feirly softe The conglomer=
ate consists mainly of pebbles from to 1 inch in diameter composed of

*

white quartzite and grey and black chert. In places the pebbles arec

olosely packed, but elsewhore the rocks show gradations from conglomerate
to sandstone conteining scattered pobbles., The conglomerate and pebble
beds ere more ebundent in the lower part of the formntion, and are
comnonly crossbedded like the sandstone. The shales are dark grey and

gfeenish grey, and are commonly silty. The formatlon contains some

beds that appear to be wnter~lain ash,
Only the lower beds of tho Drascau formation are well exposed

in Daniels Flats mnp-area. The best exposures occur on two srall creeks
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about 2 miles northwest of the point where the Solomqn member orosses
Sheep Creek, Good exposures“are also found in the lower part of the
-Sheep Creek canyon and on the high ridges'on both sides of Smoky River
near the east border of the mapearea,

No fossils were collected from the Brazeau strate in the

map=aresa

Paleocene (?)

"Sﬁrata in the northeast corner of the map~area may be of
Pa}eooene-aég. The beds are similar to, and conformeble with, strate
that are known to beiparf of the Brazeau formation, but it is probable
thet some are younger thap Upper Cretaceous. They consist of sandstone,
shale, and conglomerate resembling those of the Brazeau formetion but
are, on the whole, more thickly bedded, softer, and fresher in
eppearance. 'The'lﬂphological difference between these strata and
those of %he.Brazeau formation is mot suffﬁcient to permit the
drewing of a geological boundary. The strate outerop poorly, and
begause no identifiable fossils were found in them they have nok

been mepped separately on the map accompanying this report,

Pleistocene and Reocent

- .Ti1l and fluvioglacial gravel mantle large areas of tﬂe
northaaste;n_par§ of the map-area, but in the southwest part of the
aéea £hese deposits are confined more to-the larger stream:vulle&s.
The terraces that flarnk Smoky River are composed mainly of reworked
glaoia;.débris that wes probably transported and deposited'by thé
stream since the disappearance of  the ice that'formerl& filled the
valleys Most of this material is.coarse gravel, but there are also
éeposits of finer gravel and sands Near its mouth, Sheep Giedk has

out through unserted gravel to a depth of 100 feet, and'just'ééstuof
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the mouth~ef this..strean are-two kettle=holes about 200 yords in .
diometer and -100 feet deepe: Recent grovel, sand, and silt form floed-

plain deposits in the valleys of Smoky Riyer and Sheep Creek,

STRUCTURAL GEOCLOGY

General

Northwesterly trondiné oomslex folds ond strike thrust faulbs
are the doninant structural featuros of the southwestern third of the
map-area. With fow exceptions an%icllnes forn the rldges and synclines
the valleys, and the asticlines are gonerally nore narrow and compressed
then the syneclines, The folds'are irregular, and form o somewhat
on é;helon paétern. ‘ -

In the northeastorn two~%hirds of the area the underlying

. \
Brageau and, probably, Paloocene strata have very gentle dips, nuinly

to the northeast,-but-there appear to be no.mujar folds or feults.

o _,'.

Faults

Thrss!faults, probobly strike thrust faults, were recognized
and mapped in Daniels Flats map-area. The most northeasterly lies
meinly within the Wapiabi fornation betweon Snoky River ond Sheep Creek.
On the ridge between these two streans a repe%ition of stfatu involves

the uppermost pert of tho ;J?apiq:bi formz;:bﬁ:on ond lowermost Brozeau beds,
indicsting a thrust from the northoast w:l"tlh.a emnll d;spiaeemenﬁ. The
fault:passeé.60wnmurdﬁinto ﬁhbiabi stsaﬁa in fﬁs-valleys northwest and
southeast of the ridge, and there is no esidence to suggest that 1t
continues far in either of these directlons:h

A second fault entors tho mapearea from a point near the south-
east oorner, orosses Smoky Rivsr about % mile east of the mouth of

Muskeg River, and exténds across the ares to the ﬁorthwsst. Aloné'i£

e wide belt of the Lower COrestaceous Luscar formation has been thrust to
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the northeast over the Upper'Cretacbous BlaokstOno;'Bighorn, ond
Wopiabi formations. The fault corbinues to the' southdast across
Pierrc Greys Lokes mapeareqs ‘

The third-fault, southwest of thnd just désoribed, is nssumed
to lie within the Luscar stratos Ibts preéence 15 indicoted at o few
pleces, but sufficient evidence wos ‘hot obbtained to be certein of its
location or even of-its occurrence at all points acfoss.thé map-atoa.
The .fault is belieyed to represent a thrust from theléouthwéot and,
from the infarmation obtained, oppears to have displaced only Luscar
strata, ., - - . a o
...~ It is probable that tho mapeares inoludes many small foults
.. that have not been:reccognized because: of lack” of eknosunésf‘ ‘

e P Jole
Vowret e [ AT ST fale i

L e . T 1TFolds

No folds weiro recognized in the northeastern two~thirds of |
Daniels Flots mapearee, where the streta ore £IAt 1ying or ﬁ&p gently
to the northeast. The formations in the southwestern third, howe;gr:
are intensely crumpled. | .

The Nikanassin strote that underlle the extrene southwost
corner of the areo form part of the: northeast 1imb of 6 magor anliollnal
structure, the axis of which lies beyond the mop~aren. The two anti-
clines and one syncline within tho Daniols Flats MAP=aren ore, therofore,
subsidiary Polds on the larger' struoture, Both anticlines are slightly
asymetrical, with their steeper limbs towsrd the northeast. a

Irmedintely northeast of this anticlinal area is a syncline
involving Luscar, !'Fort St, John'!, Dunvegan, and Blackstone formations.
Within the area of this syneline outerops are few, but those obsoerved
indiecate consideroble deformation. of. the beds, and it is probable that
the structure is.mueh more complicoted thon fndicated on the aceompanying

mape - O, ' ' ’ T
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Northeast of this synclinel area is a wide, northwesterly
trending belt underlain by Lower Cretaceous strate and bounded .on the
northeast by a fault contact with Upper Cretageous formations.(§23
acoompanying map ond Strutturemsections A=B and CwD). This. beld has'
been elévated and cfﬁmpled'intO'numérous,.closely-spaoed folds, -end
may be ‘regarded as on anticlinal area modified by much minor foldings.
It is underlain predominantly by rocks of the Luscar ‘formation, but,
due to-:differential elevation and-erosion of the many folds, other
formetions are exposed in small patches and,long tongues,

Sheep Creek ocuts through most of the folded strate, and has .
exposed the Nikanassin and Cadomin formotions in three of the larger
anticlines., Tho same two formatlions are exposed agpin whero Smoky Riwer.
crosses the most southwosterly of these three folds,

On some of the higher ridges within the band of Luscar strota
are remnonts of the ovorlying 'Fort St. John'!, Dunvegon, and Blackstone
formations. ' These occur as long tongues or irregu}ar patches due to .
erosion of the orumpled stroto, and the length of the tongues depends
meinly on the plunge of the structures. .

The complex anticlinal belt of Luscar strata is thrust to
the nowtheast onto an anticline that exposes Blackstone, .Bighorn, and .
Wapiabi formations, This anticline is relatively open, and appegrs. 4o
.plunge both to the northwest and to the southeast from near the centre
of the map=area. Northeast of this anticline, the strata dip gently %o
the northesst. In the disturbed areas, numerous.minor folds are too
small to mape

. E Co '
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ECONOMIC GEOLOGY . . ,

R SR . Coal

H

No cool seaits more than 2 inches thick were observed. insony
formatlon except the Luscer, which in Daniels Flats mapwaren containg

several good seams of bituminous coale
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Coal seams outerop in ‘the east bank of Muskeg River about
holf a mile above its mouth, The follOWing section was measured:

Thickness
Feot

'Overlyiﬁé bedst dovered
SandstonB} grey, shearcd ..no.oooo;aoooautooocoo-ooooc‘ 1000+

Shale,ond shaly 5andsSTONSE sseseeesescnsscnscsscsscvessnne 443

Coal, ShO&red, fricble ceescescscscssnssvnsnisosesvsesins 1.5

Shale, dark grey to black T e 260
Shole and Silty Shale, groy o;no...-noo.ooo;;..p-oo.oto 12a1

SandsWone, hard, grey, medlumwgrained, massive;
contains wood fr&gments s0esescevssescscrssscvrces 16,0

Shale, grey and derk grey, contains twc 6-1nch coal _ .
se&mﬁ near the middle sessssessscssscscccossnsncnse 7040

Shale, black; With coaly stringerﬂ 6ssevestecrncncases e 640

CO&l ..Oo.c.nol-‘0.0-0u'..l.0.-co-co-o.;;oo.oo..;o..no. 15.5
S&ndstone, Silty,,grey,'SOft .no.ocuo-o.-oooouoli-o..o’ 1.0
Sandstone, grey, mediumegrained, mosSSive esssecscesscesss 9,0

Sandstone, fine=groined, groy, Silty eecensessccevesses 45,0

Shale, grey,...............p-.oo-.co-nocoooooucclc;ti}o 2e4
Sendstone, hard, grey, medium=greined cescescscenseesee 1e5
Siltstone, EI'CY socevetosvencsossrsoscsctocsasscnesscnaes 240

Shale_and Si¥t¥~5h&le, grey Qo.ocooocnooanoo.o;onct;tl. 12,0

.00&1 €000 80P 080000000000 C00RCN0000000RBP000CLIOIACIOGERNTS ’ -0.5

‘Shﬂ.le’ ngY‘ ‘..f...‘......'.............".....'..I‘.“...... h O..4.

Coﬂl I.'OQ.I.0.00...‘Il..l.l"..c..‘.l.l'n...'ot..l.;.. 605
Shﬁle, EYCY seecvec0oosovsosntecevrcssosccsssrvosssossscncnse 0e5
CO&l .ooc.c.ccoo000.00..0-0000-Oolnoo.o.oool.-oo..tn.o. l.o

Shale, groy end black; some thin, concretionary bands . 70

.......
-----------------

Sandstone, fine=-grained, greoy, concretionrry cerersvces 1.5

Shale, carbbhﬁbébﬁs, black; some thin sandstone bonds . 6eb

...........
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Thickness
Feet
co&l, Sheared eseessecesssesvescccssssssscsssssccsansssse 4.0

Siltstone, grey; with some black shole partings eeceecene 15,0
Total thickness of section measured esesecess. 246,0

Underlying beds: covered.

.....
""""""""""""""

.....

x «In dhe whove seotion ore three ﬁain sooms, the thicknessos
of which ore: - 145," 13,5, and 4 foot.. |

. -An exposure of* tho' Luscar’ formation in a gulch on tho northe
west side. of Smeky River sbout 1% miles above Muskeg River revealed
threc cosl seams.: The largest of theso, about 1, 243 foot below the
top of tho‘;o;QAéiéﬁ;‘is 18,5 foet thick, and, is both underlain ond
ovenlain by -bleck, -carbonaécdus ‘sialé, The second seam, obout 1,000
feet below-the-top-of'the'fdrmaﬁion;'consists of‘7.é feot of coal with
o 2ainch olay parting noar the tops The uppermosﬁidf.éﬁélﬁhree soams
is obout 879 feeb below the ‘top of the formntion, and measured 8 foet
in thickmess, but only the upper 5 foét‘wus considerod o be cleon coal,

. On Sheep Creek, coal is exposed in both banks just southwost
of the Lusear-Blackstons fault’ contaots ~The coal there is so orushed
and'broken-that-no*measurements.weré obbained, but the somm dppeurs to
be about 6.feet-thick: ° - |
About -5 mile up ‘Sheeép Creéek from the feult contaect, conl

P
.........
-------

outerops in the south -bonk -ot ‘the ricuth of o small stream. The strata

.....

M R Thickness

- , Fee?
éhale, fiugk, ca;fonuceous serecssetetaststessianisnnce, 540
-Siltstone, grey Sesesessetttirareiiticettctatsceiansnas 360
Coal hard; banded vesesscsecsvesseversaccresssscscssss, Uo7

Sh&le, bl&ck Q000000000 00000000600 0000 cssentnidscentsastdon 445



Thickness
Feet
Coal, dirty .ooa-coo-o‘écol:ﬁizboboniilii--oo‘-ooo-oooo %)
Shale; grey’ Sllty oo000638650000oc.n.odc-.o-ooo--.oolo 30

Sh&lG, grey, With 4—inoh OOﬂl stringcfs 6e0ssc0ssesesca 560

00&1‘ brlght, She&red 0260000000000 00000000000000c0s .4.5
S Al . .- . ) . .
CO&l, dirty 00 0000008 C000000000080 006000000000 00080B000080 0.1

T g T o . . . co- -, A . s
00&1, She&red, bright Qoooooooolooooooofooototolcoolooo' 200 .

Sti1l farther upstream, about 3 mile above tho fault contact,
enother seam is exposed near woter level in the south banke This seanm
containg 22,5 fect of scoal, with o 3=inch shale parting mear the middlo,
It isiundérlain by é 5 feet-éf.grc§ and glack shalg and overlain by
3 feot of carbonaceous shale succeocded by 5 feet of. grey shale. The
strota strike north 60 dog;oe west and dip 65 degreos northeasta

About ’ 200 feet stratigraphically above the 1ast sonmy another

is well exposed in the northwest bank. The £ollowing section wo.s

neasurad in the ‘southeast bank:" - ' ) Peae
) | | ,. Thickness

. el . . .- ‘ o . Feet
Overlylng beds: sondstone i

_(z_o_a:_l;, shaly .....:;..;.;'.....;;.;.......-..'..‘i‘;‘.....".::.....: 0s9
tShale,j‘black,Qcarbonnceous esiocsesssscscsesssscpssoecs . 280
Shale,.gney-;.,.;;;t..“....sa.a.....,@...;.;.eéa:a:;... 1.0
Coal * 249
Shale ,;.............i,m...;.;...........:..:.,.;.JTZIZ"'""I.O

A3

Underlying beds~ “sandstone

X . . : .. o la e

8 LT

Time did not permlt any attompt to trece or correlate the
coal ontcrOps. The qrea ‘is relqtlvely inaccessible ay present, and.no
mining has been done, but it is probable that the southwestern pqrt of
Daniels Flats map-nrea contains large rosorves of bitumlnous coal that

can be made available when required.
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0il and Gas

. -+ No welle hawe been drilled for vil or gos within the map-area,
Surfece structures do not wppenr' to be very promising, especially in
the highly folded: and: faulted Southwestern part. The Muskeg anticline,
on which e well- wes: drilled- in- Pierre Greys Lakes mﬁp—area, apparently
decs not. extend: as: far northwest as' Emoky  River,' ahd no evidence ef |

it could. be. found- in Deniels: Flats: mapwarea,
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