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COPTON CREEK MAP-AREA, ALBERTA

INTRODUCTION
Loeefion

Copton Creek maneerea, with an‘area of 176 square miles, is
siﬁuated near the eastern edge of the Foothills belt of west-central
Alberta, between latitudes 52°00! and 54° 15! north and longitudes:
119° 15¢ and i19° 30! west. It is bounded approx;mately on the north
by Kakwa River, part of which stream flows w1th1n the northern boundary
of the area, and on the south by Sheep Creek, which flows northeasterly

just south of the southern boundary.

Accessibility

The map-area is not easily accessible, but can be reached by
pack-trail either from the towns of Grande Prairie end Beaverlodge,
which are eituated north of Wapiti Riven on the Northern Alberta
railnay, or from the village of Entrance located to the southeast on
.the main transcontinental 1ine of the Canadian National Railways 190
miles west ef Edmonton.

In 1947, a road, 72.miles.leag, was completed fren Entrance
northwest along the ronte'of the old Forestry pack-trail known as the
Lower nrail, to the site of the Muskeg No. 1 o0il wellgin sec. R4, tp.
57, rge. 6, W. 6th mer.' This well was abendoned in 1948, but the road,
now maintained unden difficulty by the Alberta Forest Bfanch, is passable
for motor vehicles in dry weather. Copton Creek map—area is, therefore,
more ea31ly reached from Entrance by the use of this road than from the
.north because of the shorter distance over whlch equipment and supplies
must be transported by pack-horse,

Entrance has a good shore, post office, and telegraph service,

‘and may be reached elther by rallway or by a branch road that connects

)
e -

w1th the bdmonton—Jasper hlghway R mlles to the south.



To reach Copton:g;eek map-area from the end of the road at the
site of the Muskeg No. 1 well, the Lower'£rail is followed westward up
Muskeg River for about 6 miles to its junction with the Grande Prairie
trail, The latter route is then folluwed Cowtt the northeast side of
Muskeg River to its confluence with SmoKy River at Daniels Flats,
where .the Smoky must be crossed, From the north side of the crossing
the Grande Prairie trail follows down Smoky River, crosses Sheep Creek -
near its mouth, and then extends northwestward, crossing the northeast

corner of the map-area Jjust before reaching Kakwa River.

The southern part of Copton Creek map-area can be reached by
following a trail up the northwest side of Smoky River to Gustavs
Flats from where anotﬁer trail extends northwest across the divide to
Sheep Creek.

Few trails exist within the map-are. itself, and horses are
the only means of transportation for voth men and supplies. A pack-
trail follows Copton Creek easterly midway ~f the area and thence
north close to the eastern border to connect with the Grande Prairie
trail. OSeveral old Indian trails were widened and cleared and some
new trails were cut to facilibate travel,

Smoky River is difficult and dangerous to cross, The river
is swift and can be forded only where and when it is shallow and at
places where horses can obtain good footing. 'Like all glacier-fed
streams, the water is so charged with silt that the bottom is seldom
visible. In addition, the position of the sand and gravel bars changes
from year to year. It is advisable, therefore, for travellers who wish
to cross, and who are not familiar with the c;osqings; to obtain help
from the Indians of the district, -

“At Daniels Flats, Jjust below the mouth of Muskeg River, the
Smoky can be fordeé satisfactorily when the water is low, but at

times of high water or flood horses must swim, and supplies and



equipment must be transpofted from one side to the other by means of
a raft or boat., During the field seasons of 1950 and 1951 Smoky

River was never low enough for the ford to be used.

Previous Work

The writer is not aware of any publishea geological infermation
on Copton Creek m;p—area. The recqﬁnaissance work of J. MacVicar
published in 1917, 1920, and 1924 did not extend north of Sheep Creek,
and the results of mo?e recent‘work done by field parties representing

various oil companies is not availlable,
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Physical Features

Copton Creek map-area lies within the eqstern part of the
Foothills belt of west~central Alberta, and is charaoteri;ed generally
by northwesterly trending ridges and valleys that parallel the
structural trend. The highest altitudes are in the southwestern third
of the area where most of the ridges rise above timber-line, which is
approximately 6,000 feet above sea-level. It is‘in this region, alsq,.
that the nort@westerly‘alinement of ridges and valleys is most pronounced,

The general elevation of the ridges and their tendency to northwesterly
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elongation decrease proéfessivély'toward the northeast, and north of
Copton Creek the northwesterly trend gives way to gently rounded or
flat-topped, poorly defined ridges separated by wide, swampy valleySe
Thus, the elevation of the land, the structural aeformationg and the
régularity'of the ridges and valleys all increase from northeast to
southwest,

The highest summit, just south of the headwaters of Caw Creek,
the most easterly fork of Copton Creek, rises to about 7,100 feet above
sea-level, and the lowest point, on Copton Creek in the exbreme north-
eastern corner of the areé, is Jjust under 3,500 feet. The region has,
therefore, a maximum relief of about 3,600 feet.

Most of GCopton Creek map-area has beenlburned over by forest
fires at various times in the past, so that most of the country below
timber-line is now covered'w1th a tangled mass of logs and cither
brush or second-growth jack pine. Small patches of virgin forest
composed ;alnly of spruce trees remain in some creek valleys. Grass
covers the ridges above tlmber-llne where the rock slopes are not too
precipitous,

Nickerson Creek, in the southeast part of the area, is the
onl& one flowing southward into Sheep Creek., All other creeks are
tributary to Copton Creék, which flows northward and empties into
'Kakwa Rivers o

Copton Creek and its tributaries drain abeut two-thirds of the
map-area, The stream is between 30 and 50 feet wide and normally
between 2‘and 5 feet deep, and throughout its course in the map-area
flows in a broad, flat valley with steep sides. ‘The floor of the
valley consists of a series of flats underlain by stream gravels and
at one time covered by a dense forest of spruce. Forest fires have
burned over most of these flats so that they are now covered by a
luxuriant growth of grass. Bordering Copton Creck and rising above
the flats are low terraces in various stéges of preservations These

are generally forested with second~growth jack pinc.



Four tributary streams enter Copton Creek from the south,

La Force Creek and Beaverdam Creek flow northerly and unite just
before reaching the main stream where it turns to flow norths, Grizzly
Creek enters Copton Creck east of £he centre of the map-éréa, and Caw
Creek, which heads between high ridges in the southwestern paft of the
area, flows west and northwest to join Copton Creek just west of the
map-area.,

Adelade Creek, the only large northern tributary, flows
southeasterly and enters Copton Créek just east of the centre of the
map-area,

_Wanyendie Creek, draining a large part of the northern third
of the map-area, is not tributary to Copton Creck, but flows generally
northeast and enters Kakwa River at -the northern border of the area,
Nickerson Creek drains a small region in the séuthwest corner of the
map-area and is tributary to Sheep Creek.

Caw Creek and Nickerson Creek are carved in resistant
sandstcnes and conglomerates, and flow in narrow, steepsided to.
canyon-like valleys. In contrast with them, La Force, Beaverdam,
Grizzly, and fdelade Creeks all occupy'wide, swanpy, steep-sided
valleys, prcbably due to the fact that the underlying strata are
mainly gently dipping or flat-lying shales capped by harder strata
abeve the present level of the stream (See accompanying geological map),

Wanyandie Creek also has a wide valley, but gently sloping
rather than steep sides. .It is entrenched in gently dipping,

relatively soft sandstones and shales.

Glaciation
Thére are no cirqﬁes in Copton Creek map-area, and the
" numerous small crecks show no effects of ice grosion. However, all
ridges exhibit a smoothed and roﬁﬁded appearance, which is probably

due to ice abrasion, JAlso, large quartzite erradics occur on the



nigher ridges at elevations up to 7,000 feet and, ds some of these
blocks weigh many hundreds of pounds, they could have been trans-
ported to their present position and elevation only by moving ice.

Near the mouth of Copton Creck and along the banks of Kakwa
" River are exposures of boulder till and, alceng the larger stream .
valleys, terraées composed of peorly stratified sands.and gravels .
that probably represent reworked morainal material. These valleys
must have been filled with ice at one time, but they do not show
features such as truncated spurs-or hanging valleys, which are the
“typical result of active valley glaciers,

‘The evidence suggests, therefore, that the entire map-area’
was covered by a -slowly moving ice-sheet bub that there was

" comparatively little valley erosion,

+ ‘GENERAL GEOLOGY

ke General Statement

Copton Creek map-area is underlain by a succession of marine
and non-marine sedimentary strata ranging in age from Lower.Cretaceous
to, probably, Paleocene. The strata have been folded along north-
westerly trending axes and displaced by strike thrust faults that
parallel the axes of the folds. As a result, the formations are, in
general, exposed as long, relatively narrow, northwesterly trending
‘bands,

The o}der‘formations; comprising mainly Lower Cretaceous
strata, are exposed in the southwestern two-thirds of the area,  and
are faulted and complexly foldgd. The northeastern third is under-
lain by Upper Cretaceous and,“p}bbéblyy some Paleocene strata.

Bedrock is best exposed in the stream valleys, especially
whére canyoné have developed, but good exposures are also found on
some of the highér ridges. Outcrops are.scarce in the large areé

underlain by Upper Cretaceous straﬁa ngrth of'Copton Creek, owing to



the gentle?inc}ination.of.the béds and the resulting low, forest-
covered hills and extensive muskegs. The best exposures occur in the
creek valléys on bot?'sidgs:bf ﬁhg high ridges in the southwest part
of the.map:area.

Ou%crops are sufficient%in most places to permit reasonably
accurate 10Eation of geological Poundaries, but in parts of the area
formational?contacts have been inferred from relatively few outcrop
‘data._

Thé rock formatiqns hayé'peen traced by field mapping from
other areas%to the southeast, and most of them.aré the approximate
éounterparté of formations that were first studiea and named in
southwesterﬁ.Alberﬁ;igQQﬂto-SOO @iles away. However, the strati-
graphic sucéession in Copton Creék map-area showéfanalogies to that

of the Peace River district, where the sequence is somewhat different

and where a differént formational‘nomenclature has been adopted.,

Table of Formations

Period or | Formation or Subdivision Lithology
epoch | group, and | and approx-—
o approximate imate thick-
thickness in riess in feet
feet %
Paleocene? sandstone, shale,
conglomerate,

coal (non-marine)

Sandstone, shale,
conglomerate,
coal (non-marine)

Brazeau ¥

6,000

Solomon member | Sandstone (marine)
60-80




Baculites ovatus Shale, sandy shale
zone (marine)
Wapiabi - -
1,000% Scaphites
ventricosus
: zone
Upper Bighorn Quartzitic sand-
Cretaceous 600 T el stone, shale,
sandy shale
(marine and non-
marine)
Blackstone Prionotropus Shale”and minor
1,800~ zone siltstene
. : (marine)
Dunvegan Sandstone, silt-
400 + stone, silty
‘ shale (marine
and non-marine)
'Fort . Shale and silty
Ste.John! shale (marine)
400500 N
Luscar Sandstone, shale,
o 2,000 ¥ conglomerate,
o o : coal (non-marine)
S
s e 8O- -
G
Lower .ﬁ % Cadomin Conglomerate
Cretaceous |™ | 30-80
Nikanassin : Quartzitic sand-
600 + stone and shale
(narine and
non-marine)

Lower Cretaceous

H
Nikanassin Formation

Nikanassin strata are the oldest exposed in.Copton Creek

mgp-arca and are confined to the high ridges of an-upwarped area

extending northwesterly from the s-utheast corner. :This upwarp is

in the nature of a broad, complex, anticlinal fcold on which are

superimposed numercus en échelon minor crenulations. Subsequent

erosion has exposed Nikanassin rocks as long, irregular, and usually

narrow bands, the largest near the western boundary of the area.



Exposures are, in general, poor, and in most places only the
upperﬁost part of phe formation outcrops. This is particularly true
of exposures aiong the south-flowing branches of Caw Creek, where there
is cogsiderable rock outcrop, but because the beds are involved in
nuﬁerous small folds only a few tens of feet of the upper part of the
formation éan be seen., The best exposure of Nikanassin strata occurs
on the upéer part of Beaverdam Creek where the stream has cut a canyon
through an anticlinal fold. This section comprises about 600 feet of
strata above the Cadomin formation, but is not continuously exposed.

The observed Nikanassin rocks consist of hard, grey to dark
grey, quartzitic, grey to buff weathering sandstones; brownish, buff
weathering, silty sandstones; grey, silty shale; and black, carbonaceous
shale. The sandstones are all fine to medium gréiﬁed, and individual
beds range in thickness from 6 inches'to 3 feet, Ripple-marks.are
common in these beds, and poorly prescrved, carbonized plant remains

occur in some. No foSsils other than plants were secn.

Cadomin Formation

The Cadomin formation lies, apparently conformably, above the
Nikanassin, In Copton Creek map-area it is confined to the same areas
as the older formation, and occurs as long, narrow, sinuous bands
outlining these areas. The formation is distinctive, usually forms
conspicuous outcrops, and is an excellent horizon marker. For these
reasoné it ig mapped separately rather than as a part of the Blairmore
group.

At most plaeés where the formation occurs in Copton Creek map-
area it can be éivided roughly into th?ee parts. The lower part consists
of about 30 to 50 feet of massive conglomerate, Above this are from 20
fo 40 feet of grey sandstone and siltstone in beds from 6 inches to R feet
thick and, at the top, 20 to 30 feet of conglomerate, with intercalated
sandstone lenses and beds. However, at some places in the map-area only

the lower band appears to be represented.



The two conglomeraée bands are identical in composition, and
consist of closely packed pebbles of black, grey, green, and reddish
~chert and pink and white quartzite in a matrix of orthoquartzite. The
lower conglomerate isy in nearly all places, coarser than the upper,
with pebbles that range from 4 inch to 4 inches in diameter; pebbles

in the upper band range from % inch to a maximum of & inches. The
rock is extremely hard, and fractures across the pebblgs rather than

around them,

Luscar Formation

The Luscar formation overlies the Cadomin éonformably. its
beds occupy a belt about 4 miles wide on the same compiex anticline
that exposes the Nikanassin and Cadomin strata. Smaller arecas of
Luscar occur és windows on Copton, Grizzly, and Beaverdam Creeks.

No complete section of the formation could be mcasured, but
large exposurés occur on the south- and southwésﬁ—flowing tributaries
of Nickerson Creek, on many of the northeast- and southwest-flowing
tributaries of Caw Creek, and on'the numerous small branches of both
Grizzly and Beaverdam Crecks. The upper part of the formgtiqn probably
includes strata eguiyalent in age to the Mountain Park formation of
areas south of Athabésca River.

The Luscar fopmation consists of non—mgrine and brackish-
water fine conglomerate; coarse-, medium-, and fine-grained, grey,
greenish grey, and brownish sandstone; grey and black silty shgle;
coal seams from € inches to R3 feet thick; and thin, yellow weathering
ironstone bands, which are usually associated with shale. The sandstones
weather to,;hades of grey or buff. The strata show lateral variations in
.;ithology within relatively short Qistances,‘but all sections are composed
of similar typeg of rocks.,

The upper 200 to 300 feet of the Luscar contain a larger pro-

portion of thick, massive beds than elsewhere in the formation, and are
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" probably in part or entirely equivalent to the Mountain Park formation
of areas farther southeast.,
....... The following partial section was measured on the second

southwest-flow1ng trlbutary of Caw Creek north of the south border

of the map—area-

. : - Thickness
....................... Feet
Overlying beds: 'Fort St. Johnl shale
...... }.Conglomerate, fine, cherty, rusty'weatherlng seesee 0.3
i Sandstone, hard, medium~grained, -dark
brOWnlsh grey'.'...-..-.........-....-.v»...ca.. lsto
o Sandstone, hard, flne~ to medium~grained, grey
to dark grey; some 81lty sandstone csesssessanae 13,3
.Sandstone, hard, flne-gralned, grey, finely
band'ed '!.D-".I'l...i.l‘.ll.'...l.DQQOQO'.lI.’.. 105
...... Shale, dark greys; interbedded with grey sandstone
in beds up to 6 inches thick”..OQOOOO'll.li..'.. 905
....... Sandstone. hard,. fine-gradined, greenish grey eeseses 4,0

. Sandstone, medium-grained, brownish; interbedded
.......... With-dark~grey;shale B 0620 0000600000000 8¢0c00B0S S 5402

....... Sandstone, hard, fine- %o medium-groined,

grey‘brown’ fln61y.banded @vesceconsosdensssver e 52.5
‘Sandstnne, flne—gralned, greys; contalns poorly

preserved plant remains sseessvicsscccesssonercs 1.0

nnnnn

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

Sandsteone, medium- to coarse-grained, grey;
.......... contains lenses of fine chert—conglomerate
up 'tO 5 inCheS thiCk PO ST 080 0" 00 es 0PSO P eSS lo.o

Shaie, dark BICY oes0ceveccnssocncencncscncacnsncncacne 200

....... Sandstone, hard, fine-grained, brownish grey,

buff weathering; some of it is finely'banded soe 16,0
...... Shale, dark grey, 51lty'........................... 5.0
..... éhale, s11ty3 contalns poorly prescrved plant

ma‘berlal. ® 0000628 gL OIBPEEV ORI ISOICERIOEOTOSEODPOEBDBRETS 3.7
....... ééﬂdstone, fine-~grained, brown-grey buff

weathering; has a muddy appecarince ceeesscesescs 4R .7

Sandstone, fine~grained, brown, buff weathering,
sllghtly Calcereous 40P P SPOELISTITOIBNLOINESELIREDLPOOPOPDREESEDORDN 55.0
‘i.u“ééndstone, coarse—grained, grey, calc“recus,
......... contains. scattercd. pebbles and dark grey
shale fragments; some carbonate stringers eeeee 10,0



Sandstone, medium- to coarse-grained, grey,
i slightly calcarcous, rusty weathering eceecescesd

Conglomerate, fine; and sa&ndstone, very coarse,
grey, cherty, rusty weathering eieiiceecsvcoscns

Shale, grey, silty; interbedded with fine-grained,
brownish sandstone; much carbonized plant

matefial eecssvencsancrscscressscrccrevererond

Sandstone, hard, fine-grained, buff-grey, buff
"Yedthering; carbonized plant remaing aseessseesse

Covered ‘.l...ll".i.;.'...l.:..l'..l.’..l'l."..O.‘.‘l

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

Shale, grey .t.tc.i?‘...o.-oto."-ntt‘lulo.‘...-...

Sudle, ‘greys ‘minor thin beds of soft, grey
SANASLONE ssessconcssssecsosssveessssassossorces

Sdridstone, Hdrd, ‘fine- to nedium=grained, grey,
buff weatherings in beds from 1 foot to 3 feet

thick ...';.l..:Q?..'.....‘“...'..O.l...’..‘"...

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

Sandstone, fine-grained, grey, soft,
o Concretlonary ..QO.....‘..'..Q.l.'.lll...'......

Shale, grey and dark grey; minor interbedded thin,
.-'g.f‘éy,-usaﬁds‘to'né.bandsl";.........l.‘l...'..llll'

Sandstone, flne-gralned, grey, crossbedded se.acvs.

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

Shale, grey .a't-ovootninroﬁntﬁilcto.onoono.o-‘...

Sandstond, ‘hard, ‘fine-grained, dark grey,
mﬂwﬁhm%%ﬁm.“”nu”u“un“““u

Shale and sandy shale, EIrCY ssecsesosnssesesscscens

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

......

Conglomerate and coarse, grey sandstone sbesavaseea

e

uandstone, medlum— to coarse-gralned, BrECY ssvevaose

-----

Sandstone, Very Coarse, ErEY seeesscecssssessccsvse

Shale,  gréy: "interbedded with 2= 16 6-inch beds
Of blaCk, C&I‘bonaceous Shélle a'ob.nootoon-oooaa-!

Shalé and’ sandy shale, grey; contains yellow
weathering ironstone bands about & inches thick.

Sandstone, finé~grained, 'grey weathering; weathers

platy oln..'n.o-0'..'.-00001-.:0.,.0----0000.'01

Shale’ dark grey Q'.QQ....;...."'.Q..'I-‘;il.ll..'

Thickness .
Feet

19.0

5.0

5640

340
50,0

l0.0

14.0

3040

740

41.0
5.3

6.0

2'0

R4,40

R945
560
31l.5

Re0

R1.0

3744

R1.0

8.3



Thickness
Feet
Sandstone, fine- to medium-~grained, brownish
grey, brown weathering; thin bedded, w1th
carbonéceous shale PAYLiNgS sseeseecvsoosoesnsece 31,0

........

Shale, grey; contains concretionary sandstone
.."ba:rids'.up to4inches t}ﬁ-ck B O S S 4 SO0 SO LN LTSNS 15.5

Coal, shedred and weathered ceeveveevecrcienanisones 365

.....

Shale, grey; with interbedded sandstone .escecocsces 37.0

........

Sandstone, hard,medlum-gralned grey; in beds
" up to'4 féet ‘thick; some shaly sandstone;
contalns plant remalns ceriedtaaiiisiaciietaiaaas 56.6

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

plant remains LT TR ERRRERD tsssccasssenccons 65.0

. R A F R RN X N N AR AR I B R R A

, Sandstone, fine-grained, brown, brownish
.’ ) ..-.Wéatnering LI B IR I I Y O I B K I 2L R B I B R B B A IR AN B R AN N Y N R ] 25.0

Covered (this interval conmfains a coal seam
15 feet thick) ......."‘....'.;.Q..........'...l S0.0

“Sandstone, finé—grained, brown, buff weathering ... 7.0

Total thicknOSS seossocn0 s 944.5

Underlying beds: covered

The following partial section was measured on the third
tributary from the west border of the map-area flowing northeasterly
into Caw Creek. |

Thickness
Feet

Overlying beds: covered
Sandstone, medium-~grained, grey, buff weathering ... 0.0

Sandstone, fine-grained, grcy, buff wecathering;
weathers platy and contains plant remains .eeeees 4.0

Shale, grey; interbedded black, carbonacecous shale
and thin coal Strj‘.ngers % 6080 90 0% 0° 880 sERe NS 2.5

Coal, sheared and weathered; apparently no shale
partings ..'l'.'0.‘..-..'."I..."...'...'l.."... 15'9

‘Sandstone, fine-grained, grey; interbedded with grey
shale; plant remains in shale and sandstone;
large wood fragments in sandstone ecevesesseseees 5.3



Thickness
Feet
Sandstone, fine-:to medium-grained, grey, brown
- weathering; some plant remains csecessceccsescss 6ol
Shale, dark grey to black, carbonaceous esseessseees 5.0
Sandstoﬁe; fine- to medium-grained, grey, brown
Wea‘bhel‘ing o--tcooo.ol't.-ovlt-o“‘co..oo’oo-ooo 17.2
~ Shale, grey; some black carbonaceous shale sesecasns 540
Coal, broken and weathered seeeevegroscssnosseescis 241
. ShaJ:Q, grey PP 00BNt RNANNPIPPBROERTIOQUNTOIOIOIPTPLLYE O.?
Coal, Weathered eeassessscasccerannprassinssssneses 1.0

CQVGI‘ed [N NN ENEEESR NN NN ] .,.'...-.'.0'......'.....’.".. 184'6

Total thickness gs0cscge 26744

Underlying beds: Cadomin formation
a No.dohpleté’sectioh is exposed within the map-area, so that
the totél'thickness of the formation could not be measured, It was
but the true thickness may be more or less than this figure because of

numerous minor folds and faults.

'Fort St. Johﬁ' Group

Lying conformably above the Luscar formation‘is from 400 to
500 feet of marine shale. This shale occurs in two northwesterly
trending belts on either side of, and roughly parallel with, the
complex anbiclinal structure that has exposed Nikanassin and Luscar
rocks, The more southerly belt, in the southwest corner of the map-
drea, exposes narrow bands and tongues of !Fort St. John! strata due
to. the epqsién’of numepqqslsmall folds. On the northeast side of the
complex anticline the 'Fort St, John' shale is exposed in two, long,
narrow, northwest—trending bands on either limb of a narrow, synclinal
structure., One of these bands exfends across the map-area, but the other,

though it reaches the eastern border, is faulted out midway of the area.



To the northeast of. this syncline is another, broad anticline,
the crest of which is rather flat, though exhibiting many small folds.
'Fort St. John! shale is exposed as irregular rings, bands, and patches
where Copton, Grizzly, Beaverdam, and La Force Creeks have cut through
this structure. Many exposures of" the upper part'of‘the"formation
occur in the valleys of these .creeks, but no complete section was
obtained,

The strata consist mainly of dark grey to black, silty'shale,
but a zone containing sandstone bands lies about 40" feet above the base;

No fosgils except fish scales were found in the iFort St, John!
shale, but its stratigraphic position below the Dunvegan formation
indicates that it is equivalen{ in age to a part of the Fort Sﬁ. John
group of Peace River district and is, therefore, of Lewer Cretaceous
ages A thickness of between 400 and 500 feet has been estimated for

the fqrmation in this map-area,.

Upper Cretaceous

General Statement
Following .the procedure adopted for adjacent map-areas, the
writer has, in this report, continued to use ‘the soufhern’ﬁomenclature,
so far as possible, rather thagﬂﬁpq§#9£”Peacé River district for the
Upper Cretaceous formations. The reasons for tﬁi&tﬁéocedure have been

1 . R
given fully by Lang (6) ~and Irish (5).

1Numbers in parentheses are thosé: of réferences at the end of this
report.

Dunveg;n'féfﬁ;tion
The Dunvegan formation overlies conformably, and has a similar
dis;ribution to, the 'Fort St, John! shales,
In the southwest cqrﬁer;éf ﬁhe map-aiea it occurs as lcng,

narrow bands, usuaily‘within or on the flanks of synclines, and outcrops



WPCh better than ?he underlying shale. Northeast of the high
aptiqlinal a?ea that exposes Nikanassin straéa, the Dunvegan under-
lies.a 1qu §p;ip‘w?phin.the narrow syncline, and on the broad,

flatrpopped.énticliﬁe portpeast of the syncline, the sirata oceupy
1arge'areas.op the popg_qf the ridges.' The beds usually dip gently
either te the ﬁo;thgast or southwest,
| The Dunvegan formation coﬁsists of hard, fiﬁe— to medium-
g?ained, grey sandstone and dark grey to bla?k, silty shale. About
.50 feet of hard, grey, quartzitic sana;tone'occurs at the base of

, the formation, wherever the lower contact is exposed. Crossbedding

and carbonized wood fragments are common in some
. . .o ~ 3

of these sandstone
beds. . | .
.Numerous expogg:gs occur in the map-area, but no complete
section could be measurédt The thipkness of the Dunvegan, as
measured from the structure-sections, ii gotﬁless than 400 feet.
The following fossils were collected from the Dunvegan
formations S
Catalogue No. 19171
Twenty feet above the base of the formation where the
Dunvegan-'Fort St. John' contact crosses Niqkerson Creek:
Brachydontes multilinigera
Ostrea spe.

Yoldia .? sp.
Unio (Elliptio) cf. sulfurieénsis

Catalogue No. 19172
On small tributary of Nickerson Creek, near south bor&er of

map-area:

Corbula cf. nematophora Meek
Catalogue No. 19173
In small area of Dunvegan in southwest corner of map-areas

Brachydontes multilinigera Meek '
Ostrea sp.

: " Corbula pyriformis var. dunveganensis?
Corbula sp.
Inoceramus .?




Catalogue No, 19174
On the ridge Jjust east of Cobton Creek near centre of map-areaj
from the lower 100 feet of the formation:
Inoceramus dunveganensis . -

Brachydontes multilinigera Meek
Ostrea sp. . .

Catalogue No. 19175

un ridge { miles up the northeast-flowing trigutary entering
Copton Creek just east of the centre of the map-area; from the
iower 200 feet of the formations

Tnoceramus ? (Peyma ?) sp,

The fossils Brachydontes multilinigera, Unio (Elliptio) cf,

sulfuriensis, Corbula pyriformis var, dunveganensis, and Inoceramus

dunveganensis are typical of the Dunvegan formation of basal Upper

Cretaceous age.

Blackstone Formation

The Blackstoné formation overlies the Dunvegan strata
conformably. It is confined, except for two small arcas, aboutl
midway of the map-area. wune long band is exposed along the axis
of a narrow anticline .extending northwest from the east border to
a point near the centre of.the map-area, A larger area, probably
underlain by Blackstone straba, occurs near the west border in the
northern part of the map-area, The strata therc are mainly on the
crest and northeast limb of the broad anticlinal structure previously
referred to, and the area of Blackstone increases northwestward due
to the plunge of the structure in that direction. Some large arcas of
exposures occur, but no fossils were obtained, and the shales have
been designated as Blackstonc -on their stratigraphic position only.
The position of the Blackstone-Dunvegan contact has, in places, been
assumed,

Black shale occurs in a small area on top of the ridge between

Grizzly and Beaverdam Crecks. It overlies the Dunvegan formation and
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has, therefore, been mapped as Blackstone. The only other cexposures
are within a syncline in the southwest corner of the map-area.

The Blackstone formation consists aimost entirely of black,
fissile to thinebedded, somewhat silty, marine shale, with numerous
interbedded, hard, grey, yellow weatheringy concretionary ironstone
beds. A sandy zone, about 15 feet yh?ck, occurs at the top, and a

few intercalated, thin, grey sandstone beds throughout the formation.

Bighorn Formation

The Bighorn formation overlies Blackstone strata conformably,
In Copton Creek map-arca, its exposures are confined mainly to
nerrow, noythwesterly tyending bands exteﬁding from a point halfway
up the eastern border of the méb-afeé to near the northwest cornar,
For most of tﬁéir outcrép area thée Bighorn-beds occur as two bands,
cne on either limb of “&n anticline, but toward the western border .
the two bands join, dué to the northwest plunge of the structure.

Ancther small area underlain by Bighorn strate occurs in the
valley of Copten Creek at a point Just beyond where the stream
turﬁs to flow nerth; the beds are exposed where the creek has cup
acress a broad anticlinal structure,

Bighern strata censist of hard, slabby, grey, quartzitic
sandstcne; softer, grey-brown, silty sandstonej grey, silty shale;
dark grey to.black, silty shale; and mincr amounts of conglomeratec,
The pebbles of the conglomerate are of grey and black chert, and
white quartzite; they arec generally abrut pea~size, but may be much
smaller,

In Copton Creek map—area,.as in the area to the cast, the
Bighorn compriscs threc lithologic units, an upper and lower
sandstone band separated by nearly Q00 feet of black marine shale,
Exposurcs of both sandstcne bands are fairly good where small streams

on the ncrth side of Copton Creeck have cut through the formation, but



no complete sections are exposed. Unly a few very small outcrops
of the middle shale member were seen. Measurements on three of the
scuth-flowing creeks gave a fotal thickness of about 600 feet, and
this is in agreement with more accurate measurements made a few
miles to-the southcast.
Fossils collected from the Bighorﬁ formation include the
following:
Catalogue No, R0105
Collected from the upper sandstene band on a point near the
Copton Creek trail where Copton Creek changes course from east to
noxths
Arctica- sp, indet,
Cardiun (s. lato) sp, indet,
Nuculza (s. lato) spe indet,

Pelecypod, genus and species indet,
Gastropod, genus and species indet,

Catalogue No. 20106
Collected from the middle op shale member of the formation
near the mouth of Beaverdam Creeks |
Scaphites vermiformis Meek and Hayden (s. lato)
Inoceramus sp. indete (cf, erectus Meek)

Inoceramus sp. indet. (? ex grs, fragilis Hall and Meek)
Inocecramus sp. indet. ’

Catalogue No;_éOIOfk
Collected on the nertheast side of Oldburn Creek£
Inoceramus ex gr. lamerki Park (s. lato)
According to Dr. Jeletzky this may be a new:variety or even a new
spccies.

The foséils listed above are typical of the Bighorn fermation,

wapiabi Formation
The Wapiabi formation overlies the Bighorn conformably. It

occupies two northwesterly trending bands midway of the map-area



on either flank of a narrow syncline. JWapiabi beds are alsc exposed
in a smaller area beyond where Copton Creek turns te flow north and
cuts through a broad, open anticline,

The formation consists chiefly of thinpbedded to fissile,
dark.grey to black shale and silty shale, wi@h some interbedded,
thin, concretionary, calcareous, buff weathering bands, In other.
map-areas, a R00-foot sandy zone occurs at the teop, but is nct
exposed in Copton Creek map-arcas

Many small outcrcps of thesc shales cccur both in the banks
of Copten Creek itself andhin mest of the small, southwest-~flowing
tributaries;.but no large sections are exposed, The approximate«
thickness, as estimated from the structure—§ections, is between
900 and 1,000 feet., This is compdrable with'a measured thickness

in Daniels Flats map-~area to the scutheast,
Fossils ccllected from the Wepiabi formation in Copton Creek
area include the following:

Catalogue Ne. R0103
Frem the lower 20 fect of the formation on the small creek
flowing easterly intO'COptcn‘Creek, where Copten Creek turns to

flew north:

Scaphites ventriccsus Meck and Hayden (s, lato)
Incceramus ex gre fragilis Hall and MeeK‘
Incceramus sp. indet. A '
Incceramus sp. indet. B

Pelecypod, genus and species indet,

Catalcogue Ne. R0104
Ccllected from the Wapiabi formation on first creek entering
Adelade Creek from the north:

Pancpea cf. gurgitis (Brogniart)

Catalogue Ne. 20110
Collected frem the talus below a Wapiabi-Brazeau contact at

the head of the fourth creek flowing south inte Copten Creek. This
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creek is about 2 miles west of the peint where Copton Creek turns
to flow nerths

Placenticeras sp. indet. (allied to P. meeki Bohm or
B. Pplanum Hyatt,. but "seemingly different frem any
Nerth American species hitherto described and figuredh,

The abdve fossil is theught to be of Montane age, end
prebably came from the lowermest part of the Sclomon member of the

succeeding Brazeau fermation,

Brazeau Formation
The Brazcau fermaticn, of late Upper Cretaccous age,
overlies the Wepiabi c-nfermably, and underlies the nertheastern
third cf the map-area.

Sclemen Member, This member, forming the lower 60 to 80

feat cf the Brazcau formaticn, is a useful horizon marker, and has
been mapped separately. It forms a thin, northwesterly frending

band rcughly separating the highly disturbed straga of the south-
western twe~thirds cf the map-arca from the gently dipping beds to

the ncrtheast. Outcrops are numerous along the southcastern part

of this band, but exposufes becoma less frequent toward the northwest,

The Sclomon member consists of a distinctive, hard, grey to

greenish gr§y5 buff weathefing, slabby sendstone. Marinc fessils

have béenlfound in it in nearby arcas, and it is possible that the

ammenite "Placenticeras sp. indet." listed with the Wapiabi fessils

is frem the base of the Sclomen. This feossil was collected frem

talus at the base of a cliff in which occurs the Wapiabi—éolcmon
contact, and the sandstone in which the form is embedded resembles
Solemon mere than Wapiabi beds.

Main Part of the Brazeau Formation. Strata lying immediately

abcve the Solemon member consist of derk greenish greyg'medium-grained,
soft sandstcne, with interbedded grey, silty shale, and rescemble beds
occupying e similar positien in other arcas. They are generally

softer and ncre shaly than overlying beds,
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The remainder of the formation consists of roughly 6,000
feet of thick-bedded sandstcne, conglomerate, shale, and coal. The'
sandstone is generélly medium to coarse grained, grey and brownish
gfey, grey té buff weathering, and is commenly crossbedded. The
conglomerate écnsists mainly of pebbles from % to 1 inch in diameter
composed of white quartzite and grey and black chert, In most places
the rocks show gradations from cenglomerate to sandstone containing
scattered pebbles. In arsas to the scutheast there is a considerable
thickness of massive conglomerate and pebbly sandstone, but in Copton
Creek map-area the amount of conglomerate appears {o be greatly
reduceds The shales are dark grey and greenish gley, and are commonly
silty.

Gutcreps of the Brazeau beds are widely scattered and poorly
exposed. .The best. sxposures are of the lower beds and occur along
the scarp on the north side of Copton Creek., Higher strata outcrop

at intervals on the ridges.and in the creek valleys to the northeast,

Paleocene (?)

Strata in the nertheast ccrner of the map-area may bo
of Paleccene age. The beds are similar to, and conformable with,
strata that are known té be part of the Brazeau formation, but it is
probable that scme are of pest-Upper Cretaceogs age. They consist
of sandstene, shale, and conglomerate resembling those of the Brazeau
formation, but are, on the whole, mere thickly bedded, scfter, and
fresher in'appearance. Ne fossils were found in them, and the
lithclogical differences between these styata and those of the

Brazeau formaticn are not sufficient to permit the drawing of a

geological boundary.



Pleistocene and Recent

fill and fluvioglacial gravel mantle arcas in the ncrth-
eastern part of £h§ map-area, anq numerous exposﬁres occur along the
valley of Kakwa River and along ihe loﬁer part of the valley of
Copten Creek, Along tﬂe east-west course of Copton Creek, partly
preserved terraces cemposed mainly of poorly to weil stratif%ed
gravel and sand occur near'themmouthé of Adelade, Grizzly; and
Beaverdam Creeks. This matérial is prebably, in part at least,
reworked cutwash gravél and morainal materiai. In the southwest
par£ of the map-area, small exposurcs of poorly stratified gravel

occur in scme of the larger creek valleys. Most of this material is

coarse, but there are also deposits of finer gravel and sand.

STRUCTURAL GEULOGY

General

.

The domlnant structural features of the southwestern two—
thlrds of the map-area are northwesterly'trendlng complex folds and
strike thrust faults. With few exceptlpns, anticlines form the
ridges and synclines the valleys,.the anticliées being narfower and
mere compressed than the synclings. The folds are irregular, cnﬁplex, .
and lie en échelon. | .

. = =

In the northeastern third of the area there appear to be no -

major folds cor faults, and the underlying strata have very gentle

dips, mainly te the northegst.

Faults

Several strike thrust faults ﬁave been recognized-in Copton
Creek map-arca. Two of these are long and indicate considerable
displacement. The most northeasterly faﬁlt lies predominantly within
the Brazeau formation. Evidence for it is meagre and suggestive

only, and for this reason the fault has been mapped as assumeds It



could not be trgced far either tc the northwest or scutheast because
.of lack of exXposures, In the valley of Copton Creek, both Wapiabi
and Bighorn strate arc exposed, and arc mapped as cut off by the
fault on the northeast; they were probably thyust onto the Brazeau
from thé southwest,

A second, and important, foul{ enfers the map-area from the
scutheést about midway of the cast border, It extends ncrthwesterly
entifely across the area, roughly parallel with, and on the” scuthwost
§ide of, the narrow anticline in which Bighorn strata are exposed,
‘The strata have beén overthrust frem the scuthwest, and.the fauli has
Jbeen mapped te the southeast as far as Pierre Greys Lakes map-arca
wheré it is known as the Muskeg fault (5), Thé displacement cn this
fault apparently decyeases gradqally'to the northwest, for in this
direc{ion pregressively younger strata ave thrust over the Wapiabi
foymatiocn, -

Abcut 3 miles south of the Muskeg fault, anothey thrust
from the southwest is coﬁfined almost entirely to Luscar strata,

This fault, extends norghwgst from the eastern bopder to aboub midway
of the map-ayeca, It has been mapped {4 the southeast across Daniels
Flats and into the Grande Cache map-area,

Near the southeast corner of Copton Creek mapwarea, two,
long, northwesterly tyending faults cccur in Lower Cretacecus strata,
Abcut helf-way acrcss the area they merge, and the single break
continues to and beyond the western border. These faults from the
southwest have thrust Nikanassin strata over beds of the Luscar
formation,

In additicn to the abeve, numerous, small,.Iecal thrust
faults were neted in the field, and a few of these have been mapped.
Most of them arc smell thrusts that cculd not be traced more than a

few tens cf fuet., uilso, it is extremely probable that the map-area



‘includes many small faults that have not been recognized because of

lack of exposures.

Folds

No folds éf any consequence occur in the northeastern third
of Copten Creek map-area. The strata there have, in general, gentle
dips te the northeast. The formations in the southwestern two—thirds
of the area are, however, intensely crumpled, and are involved mainly
in four structural units—-two anticlinal and two synclinal (See
accompanying mep and structure-sections), The anticlinal areas are
broad, upwarped areas trending northwesterly, on which are super-
imposed numerous small en échélon folds. These two major structures
are separated by relatively narrcw ddéwnfolds, wpich are essentially
complex synclines.

The breader of the two synclines occuys in the southwestepn
corner of the map-area and exposes 'Fort Sig John! shales and Dunvegan
strata. The major structure is complicated by numerous small folds,
the partial ercsion of which has resulted in the outerop of formatjons
as leng, narrow bands and tonguess

Adjacent tc, and northeast of ,"the syncline is a high, broad
anticlinal area that trends nerthwest and has a width of between 4 and
5 miles. The structure is complicated by many smaller folds, and
involves strata of the Lower Croctaccous Nikanassin, Cadomin, and
Iuscar formaticns. Erosion of the many smail'&hticlines has exposed
Nikanassin beds in irregular bands and tongues,

Beunding this wide, cemplex anticline on the necrtheast is
another dewnfold or syncline.  This structure, abcut f miles wide,
crosses most of the map-area, and, wherc reck exposures are numerous,
is known to be complicated by many small folds. Near the sastern
border of the map-area, it is shown as a simple syncline only, because
lack of rock outcrops there prevent an accuratc interpretation of its

complex nature. Strata comprising the syncline belong to the Lower



Cretaceous 'Fort St. John! and the Upper Cretaceous Dunvégan forma-
tions,

Northeast of this syncline is another broad anticlinal area.
This structure has an approximate width of between 4 and 5 miles, is
not as'high as the.similar structure farther southwest, and plunges
northwest. It has rather steeply dipping limbs, with a broad,
relatively flat top crenulated into numerous minor folds, most of
which are more open than those of the anticline to the southwest,
Most of the'southgastern end of this structure is composed of Luséar
and 'Fort St. John! strgta, but toward the northwest these are capped
by progressively larger areas of the Dunvegan formation, which, in
turn, is overlain by Blggkstone beds at the northwestern end of the
anticline within the map-area. Where Copton, Grizzly, and Beaverdam
Creeks have cut through,the structure, Luscar and 'Fort St. John!
strata ére exposed.as wig@ows in.the valleys.

The formations of this complex anticlinal structure have
been ?hrust to the northeast onto an anticline that exposes Black-
stone, Bighorn, and Wapiabi formations. This fold is narrow,
comprgssed, and nearly symmetrical. It is continuous from just south
of Smoky River to the western border of the map-area. For most of
this di§yance only tﬁe northeastern limb is well exposed, but
outcrops pf the southwest limb occur at some places., The structure
. appears to be losing its identity near the west border of the area,

Northeast of this anticline is another syncline and anti-
cline, both very gentle, open folds composed mainly of Brazeau beds.
However, in the valley of Copton Creek, erosion has exposed strata

of the undeflying Wapiabi and Bighorn formations.

-l



ECUNOMIC GEOLOGY

Coal

In Copton Creek map-area, most of the observed coal seams

-----------

occur in Luscar strata, but one seam was noted in the Brazeau

formation. This seam is R feet thick; and occurs in carbonaceous

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

mouth. It'is possible that other seams are present but not exposed,

as écarcit&'éf'6ﬁ£éf6ﬁé'ié'tybiéal of the areas underlain by these

for@ation. About ‘% mile up from the mouth of the second

DN NN 2 I IR IS A S N A R R

southwest-flowing tributary of Nickerson~cr¢ek_a seam 1s exposed
at the crest of an anticlinal folds I lies about 1,000 fee%
stratigraphically'beIOW'ihe top of the Luscar formation and is
12 feet thick. The coal is banded, breaks into large blocks, and

is, apparehtly; quite resistant to weathering, No clay partings

were visible.

un the third; northerly flowing tributary of Caw Creek
from the west borderlof the map-area, three coal seams arée exposed,
The foilowing section was measured:

Thickness
Feet
Uverlying beds: covered

Sandstone, medlum-gralned, grey,. buff weatherlng . 20,0

Sandstone, fine-grained, grey, buff WLathering,
i _ﬂ__phers platy and qopﬁalns plant remains eeceeee 4,0
Shale, grey; interbedded black, carbonaceous
Shale C-nd thln Coal S'brlngeI‘S c’to-nocoo.nv-coooc 2.5

Goal, sheared and weathered; apparently no shale

partings 0 P WS E RO OSSOSO NP SE NIV N RSOSSN 15.9
Sandstone, Fine-grained, grey; interbedded with

grey shale; plant remains in shale and sand-

"stohey large wood fragments in sandstone eeeesee Sed

o



Thickness
Feet

Sandstone, fine- to medium—gféined, grey, brown

weathering; some plant remains ceesscessesesces - 6.1
Shale, dark grey to black, carbonaceocus seeesecas 5.0
Sandstone, fine- to medium-grained, grey, brown

Wea‘tlhering P SO S ¢80P0 OIS NSO EO RS ONQOEPeEPIOEPNOROEIRIBDOERTS 17.2
Shale, grey; some black carbonaceous shale seevee 3.0
Coal, breken and weathered Sesse0gopssereceproeny Rel
Shale’ grey l'..l....‘......l.l'.‘.'........l...' 0.7
Coal, weathered 00800 er PN PRRBIDBORPOOYRRORIEFOY i l'O
Sandstone, fine-grained, grey-brown, buff

Wee.‘bhering 200000000 00008009°000000000080%00300 '5'0

Underlying beds: covered

Tge 15.9-f§ot %eam is RR5 fe;t abov; the base of the
formation, o |

At leest thrée seams'gfe exposed on a small creek'forming
part of the headwatérs of éaw Creek. The following secti;n was
measured on & s~uth-flowing creek at an approximate elevati;n of

6,500 feet,

Thickness
Fect

Overlying beds: covered
Sandstnne, grey, buff weathering, fine-grained .. 20,0

’ Coal‘........-.......'-....-.'.....a..'.........o-.. 1200

Sandstone, grey, buff weathering; contains

ironstone concretions Sseseas s DR esseRssssoR e 2.0
Sha’le, grey PO O OO O OB P IESGE SR TOETIOCLEIESIEYT SRR ... 5.0
Coﬂ 4 0 060000 00 0080 PO0E O PO NLIOIBUEREDOOSISEBDPOEDIEICTRTROEPDPOETSES 5.4

Shaley - grey; numerous grey sandstone bands up to
lfOOt thiCk 0 0 8000000080000 C0000RIIETSEEPRICEEIERPEY 20.0

Sandstone, grey-brown, buff weathering seceeesees 100,00
Coal_ P E O ASDOONE DSOS NN OO PSS ETIEEINEITESOOTNY CERE 25.’0

Sandstone, grey, fine-grained; contains plant.

remains O 05060000000 GOT NS PENOCIPSSGFIPOEOESEBNOTOSDEOSOSSES 4'0

Underlying beds: covered
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These three scams are exposed above timber-line, and are
considerably weathered, but no significant partings could be found.
Their thickness may be somewhat exaggerated at this locality, which
is close to the crest of &n anticlinal fold. The 23~foot secam lies
about 1,000 feet above the base of the Luscar formation,

About 2 mile east of these seams are three other showings
of considerably weathered cogl. Theée ma&'rebresent the same seams
as above, but on the’opposite 1limb of the fold. -

Just east of the most casterly, south-flowing branch of
.6aw Créek aré two small coal outcrops, prcbably representing the
one seam on<both limbs of a“small syncline, and at the head of the
same éreek, near the divide, is another poor exﬁosure, representing
ag least 4 fee£‘of coal. " About 2% miles east of this showing 2
poorly exposed seam occurs at the head of a northeasterly'flowing
trib£tary-of Beavérdam Créek., One foot of coal nufcrops here on

two forks of the

creek at an elevation of just under 5,900 feet.
Uil and Gas
. Se%eral 0il companies have made geclogical investigations
of parts of the map-area in recent years, but no wells have been
drilled fcr oil or gas. ' Most of Copton Creek map-afea is highly
folded aﬁd faﬁlted so that surface structures do nct appear promising,

but the subsurface possibilities have yet to be tested.
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