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MOON CREEK MAP-AREA, ALBERTA

=

INTRODUCTICN

Location

Moon Creek map-area, comprising 184 square miles, is situated in
the Foothills belt of west-central Alberta, north of Athabask: River,
between latitudes 53° 30' and 53° 45' and longitudes 118° 15' and
118° 30', The nearest railway is the transcontinental line of the
Cenadian National, which follows the valley of Athabaska River about
25 miles south of the Moon Creek areca. Hntrance, a village or the
railway about 190 miles west of Edmonton, provides the nearest store,
post office, and telegraph service for the extensive region tc the
north and northwest, '

Accessibility

The village of Entrance is the outfitting point for a lsrge region
extending north and northwest and including the Smoky River territory,
which for many years has been visited by coal prospectors, hunting parties,
and, more recently, by exploratory geological parties representing oil
companies,

Entrance may be reached by Canadian National Railway or by a branch
road that connects with the Edmonton-Jasper highway 2 miles to the south,
No roads existed until recently throughout the extensive territory north
of Entrance and Athsbaska River, but travel is facilitated by good pack
trails, which are maintained by rangers of the Alberta Forest Service, -

Until the summer of 1947, Moon Creek map-area was accessible only
by two main forestry trails, The more easterly route, known es the Lower
Trail, extends northwest from Entrance, following the eastern edge of
the Foothills, This trail crosses the sxtreme northeast corner of the
map-area about 40 miles from Entrance. The more westerly route, known
as the Upper or Mountain Trail, branches from the Lower Trail about a
mile north of Wildhay River (about 20 miles from Entrancec), ard follows
the river westward., The Mountain Trail crosses the extreme scuthwest
corner of the map-area about 40 miles from Entrance., The central part of
the area can be reached from the Lower Trail at the Little Berland ranger
cabin by following a good pack trail up Little Berland River for several
miles. .Originally,.a good trail, the Evans Creek Trail, extended from
the Moberly ranger cabin on the Lower Trail, up Moberly Creek, and down
Evans Creek to Little Berland River,  However, since fire swept through the
area, this trail has not been cleaned out on the Little Berland sidc of
the divide. It is possible, however, to-travel by this route., The
northwest corner of tho area may be reached by the Adams Creek trail,
which leaves the Lower Trail on the north side of Berland River and then
follows the river upstream to the Adams Creek forestry cabin and fire .
lookout , .
The map-area contains some branch trails, which, though they are
not cleared out for pack trails, are very helpful when travelling in this
region. One of these extends from the Evans Creek trail up Little Berland
River to a point between the two limestone ridges. Here it forks, one
branch extending up a small creek-to the northwest, over the divide, and
then down a small tributary of Moon Creek to Moon Creek itself. The
other branch extends southeast over a divide, and then follows the gravel
bars down Mumnm Creek to join the Mountain Trail on Wildhay River.
Trappers' trails and game trails may be used in some parbts of the area,
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Early in the spring of 1946, a winter road was built to a promising
0il structure on Muskeg River, and late in the summer of the same year
construction of a gravel road was begun from Entrance. This road follows,
in general, the old Lower Trail and crosses the northeast corner of Moon
Creek area, During the summer of 1947, parts of this road were impassable
for ordinary cars and small trucks because of deep mud holes, but when
construction is completed it will be possible to drive from Entrance to
the drilling site of the Muskeg well, a distance of 74 miles,

Horses are, however, still the principal means of transportation

both of men and supplies, Most of the larger valleys are open enough to
permit travel with pack-horses even whers no cut trails exist. :

Previous Work

Little geological work had been done in the Foothills reglon betwesn
Athabaska and Smoky Rivers prior to 1939. The only published geological
information on the map-area 1s contained in reports by J. MacVicar
(1917, 1920, 1924), who madc a reconnaissance survey of the region north
of the Grand Trunk Pacific Railway (now the Canadian National Reilway).

In 1924, James McEvoy examined the Smoky River coalfield, Alberta, for
the Dominion Fuel Board., More recently, the Foothills region north of
Athabaska River has been, and is being, actively prospected for petroleum,
and the present report is part of a broad scheme to provide geological
maps and reports of that part of the Foothills belt,

Acknowledgments

The present report is based on field work commenced during the
summer of 1946 and completed during the summer of 1947. In 1946 the writer
was ably assisted by D.A. Pounder, R.L, McIntosh, and J.K, Eccles, and
in 1947 by E, Hall, H.G, Gammell, and G.U, Wells. He is indebted for
many courtesies to members of the Alberta Forest Branch and %o
Mr, S.H. Clark and Mr. Rufe Neighbor of Entrance,

Fossils collected from the area wers identified by W.A, Bell,
F.H, McLearn, and R.A.C. Brown of thé Geological Survey.

PHYSICAL FEATURES

Togograéhx

Moon Creek map-area includes both mountzins and foothills, and
these form a series of northwesterly trending ridges with intervening
valleys. Two mountain ridges cross from the Southeast corner to the
western boundary and divide the area into three topographic.units. About
one~half of the area lies northeast of these ridges, and a little more
than one-quarter to the southwest,

Typical foothills occupy the northeastern division, which is underlain,
for the most part, by strata of Cretaceous age. The ridges here are
generally rounded, and where not burned are timbersd to the top. Valleys
between the ridges are relativcly wide, with gentle slopes, The
approximate castern edge of the Foothills belt crosses the extreme
" northeast part of the mep-area, the transition from foothills to plains
being marked by gentle northeast dips and little relief. Structural
deformation and relief increase progressively southwestward to where the
foothills merge with the mountain ridges.
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The mountain division is a zone about 5 miles wide, extending- - -
northwesterly across the arca from the southeast corner, and consisting
of two parallel thrust blocks forming two ridges of Palasozoic strata
separated by Crstaceous beds, For purposes-of description, the nmost
easterly of these ridges will be referred to as the Hoff fault block,
ané the morc westerly as the N lson-fault block, Both fault blocks
are characturized by very rugged topogrephy with steep, precipitous
. slopes on the northcast and more gentl® dip slopes to the southwest,
Relief here is about 3,000 fect, with an averagse elevation for the
mountains of 7,000 fect though some peaks have elevations of more than
8,500 feet, : : : : ‘

The. third division is that arec lying southwest of the mountain
ridges just described, and northeast of the Rocky Mountains- proper.
Elevetions within it are about 1,000 fect lower than those of the bordering
-ranges on either sids, and when vicwed from these higher elevations it
appears as a basin-likc depression, The area is sbout 5 miles wide, and
is traversed by well-defined ridges parallel with tlhe mountain blocks.

Most of these ridges rise to, or above, timber-line; but some are lower
and are timbered to the top. The sres is underlain by Lower and Upper
Mesozpic strata. T

Drainage

The principal streams draining Moon Creek map-area are Berland River,
Little Berland River, Moon Creeck, and Wildhay River,

All creeks in the southern ons-third of the map-area drain into .
Wildhay River, which has its source on the east side of the front range
of the Rocky Mountains, and flows southeast at first and then more easterly
where it crosses Moon Creek mep-area, The valley is fairly wide even in
.the gaps' through the two mountain tridges, and grivel flats are extensive.
Mumm Creek, Seep Creek, Carson Creek, Fzult Creek, and Thorezu Creek
drain the southern thlrd of Moon Creak area, and empty into Wlldhay River, -
Of these, Mumm Creeck is the only one whose course appears to be controlled
by the rock structure. This stream flows souﬂheusterly between the two
thrust blocks.off Paloeozdic - limsstone, The general direction of the other
creeks is more southerly, cutting the’ structure at a small angle, .

Little Berland River, whlch dralns the m1ddle third of the area,
has its source in @' ¢irque betweén the two limestone blocks, and flows
northeasterly at right angles to the stirike, The river is not large,
being about 20 fect wide, but its gradient is steecp and it hos carved ¢
deep narrow gap through the Hoff foult block, The valley widens as it
leaves the mountains, and for some miles flows through thick gravel
deposits of its own mcking. For 3 miles below the point where the river
leaves the mounteins, bedrock is concealed by e thick mantle of gravel,
which is added to egch year ‘during the spring high water. At low water,
in the latter pert of the swwier, this-part of the river is dry, &
feature not restricted, however, to Little Berland River, as many streams
in this district become dry when the flow of water is not sufficient to
saturate the thick grevel deposits,

The northern third of the arez is drzined mainly by Moon Creck and
its trlbutarles though ‘some “erceks in the northwést corner flow northward
into Berland Rivcr. Moon Cresk is & stream about equel to Little Berland
River in size, Its source is near the southwestern side of the mountain
zone, so thet it cuts normal to the strike through most of the western
and all of the eastern fault blocks, Like the Little Berland, it has cut
a deep, narrow, precipitous valley through the mounteins., Moon Creek flows
approximately northeust, parallel with Little Berland River, between which
is another long, northecsterly flowing creck known as the north fork of
Little Berland River or Fox Creek.
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The tributaries -of Moon Creek and Little Berlond River onter the
main streoms from the.north and south, cutting across the northwesterly
trending structures at various engles,

Berland River, aclso flowing northeast, crosscs the northwest corner
of the map-erez. In Moon Cresk area, it is cbout 100 feet wide, and .is
" larger than all the other streams except Wildhay River. It flows in a
wide, flot-bottomsd valley, and drcins the northwest corner of the map-area,

The valleys of Little Berlend River, Moon Creeck, Wildhay River, and
Berlend River, though usually timbersd, include considerable open grass
land, much of which is swampy. i#ost of the tributary creeks flow through
muskeg or swamp in part of their courses. Timber-line is about 6,000 feet
above sea~ltvel, and most of the hills below this slevation ere tlmbercd
to the’ top. Thc southern exposures of some of the hills are bare of
forest, ond are grassed to the top., The forest consistsg. of spruce and
leuser amounts of balsom fir, pine, aspen, and birch., Fire hae burned over
large’arscs, asnd these are now covered by o thick tangle of logs and
second growth jack pine, Wild flowers are varied. and numerous,

Game is plentiful throughout the distriet, Moose, elk, caribou,
deer, sheep, goat, and bear are common, Small fur-bearing animals are
numerous, and much trepping is done throughout the district, TFish are
usuclly plentiful in most of the larger streems., Thesc include rainbow
trout, Dolly Verden trout, Arctic trout or grayling, snd Rocky Mountzin
whitefish,

GENERsIL. GEOLOGY

General Statement

* The map-ares is underlain by marine and non-marine sedimentary strata,
ranging in age from Devonian to Paleocenc, that were deposited near the
eastern margin of the Cordilleran gcosyncline. These strata have been
greatly deformed by northwesterly trending folds, cnd by great thrust fsoults
striking sbout parallel with the axes of the folds. As.a result, the
formations are, in general, exposed in long, reletively narrow, north-
westerly trending bands. Two thrust fault blocks that form the mountain
belt bring to the surface Devonian rocks, which are the oldest exposed
in the area, Carboniferous, Triassic, and Jurassic strata are also
exposed on these ridges, whereas to the northoust and southweost tho oxposed
formations become 1ncre051ngly younger.

Bedrock is well exposed in the mountains end on some of the higher
ridges, but elsewhere outcrops cre found chiefly in strecm beds and on the
tops of ridges. The positions of contacts and structures in much of the
map-crea can, therefore, only be inferred from limited outcrop data, and -
probably many more faults and minor folds are present in the foothills
part of the ares than are indiccted on the map,

Tablse of Formations

Period or i Formstion or Subdivision
epoch | group, and and ' :
| approximate approximste Lithology
| thickness thickness
! (feet) (faat)
Paleoscne 4,000 # Sandstone, shale,
' cenglomerate
(nonem:.rine)




Brazeau Scndstonu, shale,
Upper 6,000 =+ conglomerate (non-
Cretaceous T marins)

Solomon Sandston: (merine)
member
100
Wapiabi Shale, sialy sand-
1,500 # stone (marine)
Bighorn Quartzitic sand-

240 stone, shale,” sandy
shale (merine and
non -ilerine)

Blackstone Shalesmi 1ot
1,800 + siltstone (marine)
Dunvegan Sandstons, shale,
190 + and sindy shale
" (mariie 'and non-
marins)
Fort St.,John Shale ani sandy
400 % shale (marine)
Luscar’ Sandstons, shale,
2,000 + congl merate, cozl
. (non~-nerine)
Lower Cadomin Conglomerate
Cretaceous 30-100
Nikanassin Quartzitic sand=-
900 stone and shale
: {mariie and non-
merins)
Jurassic Fernie Shale anl quartzitic
900 sandstone (marine)
Whitehorse Limestons end dolomite
member (marine)
Spray River 130 .
Triassic 1,130
: Quartzitic sandstone
1,000 and siltstone (marine)

—— v —




!'Rundle ' Limestone and dolomite
I 600-680 (marire)
Carboniferous \
(Mississippian) A -
' Banff : Argillaccous limestons,
470-600 limestone and calcareaus
: shale (marine)
Boule Limestone and dolomite
1,500 . (marire)
Devonian
Perdrix o Limestone and calcareous
400 - shale (merine)
Devonian

Perdrix Formation
The Perdrix formation, as defined by Lang in his memoir on Entrance
and Brulé map-areas, is the oldest exposed in the Meon Creek erea., It
consists of thin-bedded, grey to brownish grey, light buff weethering,
calcareous shales, with some interbedded thin limestone and dolomite beds.
These beds are exposed along the base of the scarp of the Nelson fault
block from the head of Little Berland River northwest o and beyond the
boundary of the map-area, The best exposure occurs on the ridge near the
west boundary of Moon Creek map-area. The thickness of exposed strata of
the Perdrix formation ranges from a few feet or less, near the middle of
the map-area, to about 400 fest near the western border. At the base of
the scarp just north of Moon Creek, the lowest strsta consist of about
300 feet of dark grey to brown, brown weathering, calcareous shale. These
are overlain by 100 feet of thin-bedded (1 to 3 feet thick), mottled,
nodular, black limestone with minor interbeds of dark grey calcareous shale.,
Both rock types contain sbundant f0551ls.

Boule Formation

The succeeding Boule formstion, as defined by Lang (1947) for Brtilé
map-area, is the uppermost unit of Devonisn age exposed in the Moon Creek
area, It occurs as a band along the fault scarp of the Nelson fault block
from about the middle of the area to the west boundary. Two other small
exXposures oceur where the anticlinal fold of the Hoff fault block has
been cut through by small, southwest-flowing branches of Mumm Creek, near
the east boundary of the map-area,

The Boule formation consists of sbout 1,500 feet of limestone and
dolomite. The formation can be divided roughly into two divisions based
on the thickness of the beds, The lower 400 feet is made up of limestone
an? dolomite beds from 1 foot to 10 feet thick, with minor thin interbeds
of calcareous shale. The upper 1,100 feet is thlc bedded to .nassive,

The two divisions are similar lithologically, consisting of dark
grey to black, light grey weathering limestone and dolomite, (lost of the
beds contain small, irregularly shaped masses of chert, and soae ars slightly
porous. No definite fossil beds were noted, but fossils are raire
throughout the formation. Precipitous cliffs are typical of Boule strata,
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Missisgippian

Banff Formation

“"The Banff formztion, of m1ssiss1ppian age, conformably overlies the
Boule limestonc and 6olom1te. It is exposed in both mountsin blocks. In
the Hoff fault block, Banff strata are exposed in three small arses by
the erosion of two anticlines; where this fault block crosses the eastern
border of the map-srea it exposes a complete section of Banff strata
underlain by Devonien and overlain by the Rundle formation, Toward the
‘northwest the Banff is exposed in two other areas in the core of a
second fold.

In the Nelson fault block, strata of Benff ege are brought to the
‘surface by two thrust faults, The larger band is exposed above the
Devonian strate in thc main fault block, and extends along the ridge about
two-thirds of the way across the mep-zrea from the west boundsry., &
gnaller band, about 3 miles long, is exposed along a smaller thrust to
the southwest. Good sections of the formation occur in both bands, The
only other exposures are in a small area in the core of an anticline near
the headwaters of Seep Creek, where only the upper 100 feet of the
formation is exposed,

The Banff formetion consists of reletively thin-bedded, grey to
black, argillaceous limestone, calcareous shale,. and thin interbeds of
grey 11mestone‘ The whole formation weathers llght brown -or buff, and forms
gentle slopes of shaly to platy debris. The formation is softer than
either the underlying Devonian limestone or the.overlying Rundle strata.,

Its shaly character and buff weatheéring make its upper and lower contacts
guite dlstlnct oo

At the southeast end of the Hoff fault block, the Banff formetion
is 600 feet thick, but sections at the northwest end of the Nelson fault
block range between A70 and 530 feet in thickness,

The following section was measured on the ridge on the west side of
Moon Creek near its source:

Top of Section . o ‘
‘- Feet

Overlying beds, Rundle formation
Shaly limestone, dark grcy, weathering buff -groy and reddish brown,
thin-bedded--smiccmm e e e 9

Limestone, dark grey; weathering dark grey; in beds from 3 inches
to 3 feet thick; thin ribbons of grey chert near top =--~=--- 35

Limestone, crinoidal; --light- grey,; weathering light grey; beds from
1 inch to 1 foot thick; brachiopods in” 2-foot zones near

Limestone, noduler; dark grey, hard; weathering light grey; in
beds from 1 inch to 3 inchos; interbedded with soft, grey-
buff, shaly limestone in beds from 1 inch to 2 feet —e-mm~-= 50

Limestone, light grey, coarses-grained, weathering brownish; beds
from 1 inch to 1 foot; brachiopods in zone about 10 feet
from top ~-=mmceme e e e A e ———— 50

Limestone, dark grey, fine-grained, buff-weathsring; containing
numerous chert nodules up to 3 inches in diamster; some
nodules lined with quartz crystals; thin-bedded =memem—m——e-— L6



Feet

Limestone, coarse-grained, dark grey, buff-weathering, crinoidalj;

brachiopods -=---+-c--emsemscseonocon bt chmm e e m——e—— 19
Limestone'and shely limestone, dark grcy, flne—gralned, some chert

nodules in the upper llmestone beds mm-cmemmn e e 45
Limestone, thln-bedded, dark grey, weathering brown; networks of

calcite Stringers =——eeeee o e e e 23
Limestone, dark grey, with chert nodules and lerge caleite

crystals; beds 6 inches to 2 feet; much interbedded

0&10&1‘60\18 Shole weccecccmcme——-— o~ o e e = s v s 5 O o S e o 28

Limestonse, coarse-grained, dark grey, weathering gresy and brown;
beds from 6 inches to 1 foot; much white calcite present -- 20

Limestone, fine-grained, grey, containing chert nodules; ' beds
from 1 foot to 2 feet in thickness «-eecmmmeccecneoca ————— 27

Shaly limestone, dark grey, weathering brown; a few thin, grey
’ limestone beds; much white calcite present e-—=----ececace— 18

Limestone, fiﬁe—grained,'dark grey, with chert nodules; beds
from 8 inches to 2 feet; weathers red-buff ~~r—rcemcecma- - 34

Limestone and calcareous shale, fine-grained, black limestons
interbedded with grey calcareous shale; Dbeds betwesn 1 foot
and 4 feet thick; both types weather light buff; many
small cavitises in the limestone, some filled with pyrite -- 72

Underlying beds, Boule formation

The Banff formation is extremely-fossiliferous, especially in the
upper 200 feet, The fossils are usually restricted to definite beds or
horizons, and some of these beds, though only 3 or 4 feet thick, are
composed zlmost entirely of shell remains., Some thin beds of limestone
are coquines of erinoid remains, ' ’

_ The following forms, identified by R.A.C. Brown of the Geological
Survey, wers collscted from the Banff formation at varlous localitles
in the Moon Creck map-ares :

Syringopors sp. indet,
Diphyphyllum colemanense Warren

3yringoporsz aeculeata Girty

. Béllerophon sp. « indet,
cf, Euomphalus eurskensis Walcott

Fuomphalus sp. :
Strapﬁrollus c¢f. ophirensis

A Chonctcc Sp.
zpldula SPe
Conocerdiun sp.
Productella lata Warren
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Camsrothoechia sp.

C. cof., tuta Miller

C. chouteauensis wWeller

C. allani Warren

Cyrtospirifer animascensis
Cyrtia standlyensis Shimer
Athyris an jelica Hall
Schizorhowia sp.

ef. Dielasma chouteauensis Weller
Brachythyris chouteauensis Weller
Hertiuia rostrata Girty

Spirifer expleanuadensis n.sp. : .
S. rutherfordi Warren

S. marionensis Shumard

Compousita immatury Girty

C. athabaskensis Warren
Schellwienelln ? sp,
Cliothyridina lata Shimer
Linoproductus ovatus Hall
Reticularis cf. cooperensis (Swallow)
Dictyoclostus ef. arcuatus (Hall) -

Michelinia placenta White

Rundle Formation

The Rundle formation of limestone and dolomite overlies the Banff
formation conformably. It is well exposed in several bands or. both mountain
ridges, the bands being repetitions due to thrust faulting,

In Moon Creek map-area the Rundle formation can be divided into
three, usuelly distinct, units, besed on the character of the beds., These
three divisions are of sbout equal thickness, although small differences
were noted in different sections, "he total thickiess of the £ormation
is between 600 and 680 feet. The Iower one-third consists of very hard,
mostly thick-bedded to massive, light grey weethering limestone, with
minor interbeds of shaly limestone, and, toward the top, some interbeds
of dolomite, This is a resistant unit, about 200 feet thick, thet forms
craggy outcrops and steep cliffs,

Above the unit just described is about 200 to 235 feet ¢f dolomite,
with som¢ limestone and thin shaly beds, in beds up to 3 feet thick,
These strats are softer and thinner than those of the lower unit, weather
dark grey to brown, and form more gentlo slopes than the rock below,

The upper part of the Rundle, also about 200 fest thick, is
predominently - thick-bedded, ash—grey weathering, grey to brown dolomite,
It contains numerous thin banﬂs and nodular lenses of chert, end rounded
masses of white, cleavable calcite. - These are usually sbout 2 to 3 inches
in diameter, but some as much as 4 feet in diameter were notec. This unit
also forms steep Cllffs but not as hold as those formed by thie more
massive lower unit.

The following section of the Rundle formation was measured on the
ridge between the headwaters of Carson and Moon Creeks:
Top of Section ’ ~ Feet
n  Overlying beds, Spray River formation
Upper.Division .
Dolomite, thick-bedded to massive, dark grey, light grey weathéring;

beds average 3 feet in thickness; much‘white calcite in small
cavities and as Stringers —-——e—crmcmcm e e 50
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Dolomite, very fine-grained, grey, buff wescthering =w---- ——————

Dolemite, massive, grey, grey weathering; numerous lenses and
nodules of dark grey chert; a few, thin, shaly weathering

DEAS crom e o s vt i = sr 5 v e e o e e e e i e 4 o O o

Limestone, dolomitic; dark grey, and dark grey weathering;
contains lerge and small nodules of white calcite; corals
and brachiopods present ———-—-ercmm e e

Dolomite, fine-grained, light grey, light grey wecthering -~----

Dolomite, very hard, fine-graine”, dark grey, buff to brown
weathering; smell, calcite-filled cavities extremely
numerous; weathered rock presents z honeycomb appesrance

Dolomite, calcareous; thin-bedded (1 foot), fine-grained, dark
grey, cream weathering, shely; numerous smell cavities
filled with calcite and some with pyrite —e-evrecrmoeccnc——.

Dolomite, fine-grained, dark grey, brown weathering; many small
calcite-filled cavities «--crmmrcemmmcrr e

Dolomite, interbedded dark and light grey, with some calcareous

shale beds up to 1 foot thick; many small calcite-filled
cavities ——mmmam e e e v -

Middle division

Dolomite and shaly dolomite,thin-bedded (up to 3 feet), fine-to
medium-grained, brownish grey dolomite, interbedded with
thin limestone beds and beds of argillaceous limestone
and dolomite; mostly buff to bruwn weathering; some beds
porous; many messes of white calcite up to 1 foot in
A1ameber ———mmmm e e e e e e e

Lower division ‘

Limeétone, extremely fine-grained, dark brownish grey weathering;
many patches and stringsrs of white calcite ~--vrovcmmcanaw

Limestone fine-grained, dolomitic, grey, buff-grey weathering,
networks of Whltc calcite 8tringers —e--—vme e

Dolomite, fine-grained,‘grey, shaly, blocky, and buff-grey
weathering =—=—cmm e e e e e e b ——— -

Limestone, massive, grey, ash-grey weathering, fine-grained;
speckled with calcite crystals in places; some pyrite —=--

Dolomite, fine-graincd, light grey, light grey weathering --=----
Limestone, thin-bedded, brownish grey and grey, grey weathering-
- Dolomite .brittle, fine-grained, grey, buff weathering —~-===--- -

Limestone, dark grey, Tine-grained, light grey weathering ~-----

Feet

PAN

11l
11

63

18

15

Fest

195

10

10

2l

o~
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Limestone, fine-grained, grey, light grey weathering; speckled
with minute calcite~filled cavities; very porous when
Weabhersd ——-eecccm e e e e 10

Limcstone, dolomitic, very fine-grained, brownish grey, brownish
grey weathering; minute celcite~filled cavities; porous;
gome fossil remaing ——-ccecmccmammc e mcnrnac e m————————— ——— 12

Limestone, hard, grey, ash-grey westhering; weathers slaty; thin
fossil zone conteining brachiopods and crinoid remainsg -=-- 7

Dolomitiec shale, soft, derk grey, buff wecthering ----=-ceeeeree-a 2

Limestone, fine-to medium-grained, light to dark grey, grey
woathering, thin-bedded —c---mremmecccccce e e 26

Limestone, thick-bedded, hzrd, very fine-grained, grey, light grey ‘
" weathering; large calcite-filled vugs; 2-foot zone at the
'top containing brachiopods and crinoid’remoing =ee-cce-cea- _30

‘Limestone, soft, grey to brown, brownish weathering,ﬂin‘pért
crinoidal with some bryozoans and brachiopods - A

Limespon% hard, thick-bedded, to massive, grey, light grey .
' weatherlng, fine—gralned Rt S 25
Limestone, hard, fine-grained, thick-bedded to massivé, grey,
light grey weathering; - pumerouws bands and irregular .
masses of dark grey chert B DAl b de L 10

Underlying beds, Banff formation
' Total memmmem———— 665

Fossils are not plentiful in the Rundle formetion, Two, and
perhaps three, thin coquina zones occur,.. Thess sre composed of crinoid
parts, but usuelly jnclude some bryozoa, brachiopods, and gastropods,
Scattered brachiopods and gastropods occur in some beds in the 200 feet
of thin-bedded dolomite in the middle of the formation. Crinoid remains
are common, Few fossils except corals occur in the upper part of the
Rundle, but these are proliflc in some beds,

The following is a list of forms collecteﬂ from the Rundle formetion

in Moon Creek map-area and identlfled by R.A.C, Brown of the Geological
Survey:

’ -

Lower part of Rundle

Rhipidomella cf. diminutine Rowley

Productus aff. minnewankensis Shimer
Dictyoclostus sp. _

Camarotoechia e¢f, allani Warren

Syringothyris sps .
Brachythyris suborbicularis (Hall)

Spirifer sp. ‘

S, minnewankensis Shimer . =

Composita sp. ,
Schellwienells sp.

Cliothyridine leta Shimer

Proetus spe
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Upper part of Rundle - ST

. Eumetria verneuiliana (Hall)
_cf, Composita stlcata Weller’

Horizon uncertain’

Triplophyllum minnewankensis Shimer ° “
Syringopora aculeata Girty T
cf._Diphyphyllum mutable Ke;ly

Triassic ' ‘e

Spray River Formatlon

N t

In nearly all localltles where the Rundle-Spray River contact is
expose&' a rusty weatherlng, basal conglomerate from 2 inches to 2 feet
thick, and composed of subangular pebbles of limestone similar to the
Rundle rests disconformebly on the Ruridle formetion., The pebbles usually
range in §ize bétwsen 3 inch and 2 inches but occasional pebblés are as
much as 5 1nches in dlameter. *

1 ' . . yooo .
This’ﬁlsconformlty is not conspicuous, but ‘{s of great ‘significance
because it must represent much of Carbonlferous all of Permian, and possible
Lower Triassic time. . N

I

The conglomerste grades upward. inte a succession of hard, grey, very
thin-bedded, slabby, reddish brown weathering siltstone and sandstone, The
assemblage becomes calcareous toward the top. Whers weathered, the reddish
brown colour and thin, slabby nature of the silstone are distinctive.

These beds occupy large areas of both of the mountain blocks, The
long nairow bands are the result of fsulting, folding, and the steep
attitude of the beds., No complete sectidn was measured, but a composite
section gave a thickness of about 1,000 feet, a figure that agrees well with
the strdtigraphlc interval obtalned from structure-secﬂlons.

_ Whltehorse Member, Overlying the siltstone and forming the top of
the Triassic strata in Moon Creek map-area, is the Whitehorse limestone
member. It is an‘'excellent horizon marker both because of its lithology
and because of its conspicuous cream-white colour whefi ‘weathered, and for
this reason has been mapped separately. Its distribution-in the map=-area
coincides with that of the subjacent siltstone member, long nafrow bands
and small patches occurrlng in both mountain blocks.

The Whitchorse member con51sts of between 80 and 150 feet of grey
to chalky white, buff to cream weathering limestone, The lower 20 feet or
So is usually tran31tlonal into the underlying, buff weathering, silty
limestone, Some beds are hard and brittle, whereas others are soft and porous.
Small cavity fillings of white calecite'are very common, and whén weathered
give a 'honeycomb! appsarance to the.beds., In same. lpcalltles thin beds
of intraformational limestone breccia-occur toward. the top of the member,
and in one locality 10 feet of black, calcareous shale lies between thse
siltstone and the Whltehorse llmestone.

Composite Section of Spray River Formation

Overlying beds, Fermie: Pormation

Whitehorse Limestone Member Feet

Limestone, grey to white, cream weathering, hard and soft;
some porous beds; some limestone breccia =-—--- 100

Limestone, silty, grey, buff weathering «-—e-weceeccacea= 20
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Siltstone Member

Teet

Siltstons, thick- and thin-bedded, grey, red-brown

weathering, -hard; upper 50 fee?f calcarsous with

a few beds of 31lty limestone ==emccmceecanbeao- 100
Covered SR —————— ——---—--—-—-7---;- ------ wmmmmmm—— 300
Siltstone end sandstone, thin-bedded, hard, grey, red-brown

. westhering, platy, minor interbeds of haxd _
sandstone up to 2 feet thick =eveemo- ~mmmemem—e 100

Siltstone, thin-bedded, hard, grey, red-brown weathering 500

Limestone conglomerate =-e-ermmmcmccmvcecnmwece o ————————— 0433

Total ~=-m==- 1,120,33
Underlying beds, Rundle formation, ‘

Fossils oecur in the siltstone toward the top of that member,
Impressions of small ammonoids are guite numerous, but are so poorly
preserved that identification is impossible. Some small brachipods and’
pelecypods occur in limestone beds in the upper part of the siltstone
sequence, These are usually tightly packed together into a thin zone and
are very poorly preserved., A few ammonoids ocdcur in the lower part of the
Whitshorse member, Here again preservation is poor, the fossils being
entirely replaced by white caleite. Two localities ylelded a few
identifiable forms, and these were assignsd a Middle Triassic age by
FH, McLearn, No fossils have been collected from the bese of the formation,
It is possible, therefore, that some of the lower part may be of Lower
Triassic age.

The following genera wers collected from the lower part of the
Whltehorse member:

Beyrichites sp.
Gymnotoceras sp.

Trigonodus sp.
Sturisz sp.

The following genera were collected from & limcstone bed in the upper
part of the 51ltstone member:

Myophoria ef. laevigata
Leda SDoe
- Splrlferlno SDs
Coenothyris sp.

Jurassie
Fernie Group

The Fernie group, consisting of about 900 feet of black shale and
interbedded sandstone, overlies the Whitehorse member of the Spray River
formation. Because of the softness of the shale, good exposures of the
lower contact are rare. In the few places in Moon Creek map-areg where. the
contact was observed, it appeared to be conformable,

Rocks of the Fernie group form long, narrow bdnds, usually faulted,
on the southwost sides of the two mountain bloeks, Smaller arcas of Fernie
beds occur on the northeast side of the Hoff fault block, and in the core of
the anticline that crosses Berland River at the west boundary of the map-area,
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The lower part of the group consists of black, fissile shale, Necar
the lower contact are some beds of limy black shale and others that are
extremely hard, fine grained, black, platy, and siliceous. Numerous
concretionary, yellow weathering, ironstone bands arec presont in the lower
300 feet of shale.

‘Upward in the formation the shale becomss interbedded with more
sandstone,.and at the top hard groy sandstone is the predominent rock type.
The Fernie is gradational into the overlying Nikanassin formation, and
for purposes of field mapping the contact hLas been placed at the base of
the first 20-foot bed of massive, quartzitic sandstone,

The following scetion was measured at the head of Moon Creek:

.
!

Feet
e Overlying beds, Nikanassin formation St
 Sandstone and shale, grey, hard, siliceous, interbedded
with black shale in beds up to 4 feet -~—m-e-w 16
Sandstone’, grey, nard, buff weathering; numerous thin,
silty shale pertings ——--=----- Rt LT 11
‘Shale, predominantly silty, with meny rlbbons of grey.
sandstone 4 inches thick -——--T-—f-—-7 ——————— 43 _
Sandstone, grey,. hard, grey-brown waatherlng,.thln partlngs .
: . of .8Tey, 511ty shale -—~—————----—+7--7--7e-e 4
Shale dark grey to.black, with thin ribbons of" grey .
o ' sandstone =mpE-=——sr—secmonomo oo ~-r~-7---7— 12
! 'Séndstoneﬁ grey to brown,'light brown weathering,:wiih'thin
interbeds of dark ._rey shale —=rec—ewmceacea- 38
Shale, dark grey to black with numerous 1nterbeds of hard,
grey sandstone from 6 inches to 6 feet thick - 27
Shale, dark grey to black, silty; occasionsl thin (3-inch)
sandstone ribbons at the base; grey sendstons
in beds up to 3 feet thick forms about 50
per ccnt of -the strata at the t0p =—=imeeem-- 415
Shale, black, fissils, with numsrous cqncretionéry‘béds
. of yollow weathering ironstone from 2 inches
to 1 foot thick me—meemmeccmc e 259
‘Shale, black, fissile, with a 15-foot zoné at thé base
containing black, calcareous shale and some
beds of a black, hurd fine-grained, siliceous
rock, These beds contain belemnitog~=m=memm— 15
Total --- 900

Underlying beds, Whitehorse member of the Spray River
. formation

Fossils énilected from the Fermie strata in the map-area are
as follows:

Belemnites sp,
‘Aucells sp. .
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Lower Cretaceous

Nikanassin Formetion

The Nikeanassin formation conformably overlies the Fermie group.
It oeccupies extensive areas in Moon Creek map-area to the northeast and south-
west of the two mountain blocks, and also between them, Much of it is
repeated by thrust faulting. &n excellent, complete section of the
formation, 904 feet thick, is exposed where Berland River cuts through the
antlcllne near the west boundary of the area.

The strata comsist of marine and non-marine, hard, grey, light buff
weathering sandstone with some interbedded shale. The lower part is composed
of thick-bedded, medium-grained, quartzitic' sandstone, with minor interbeds
of black clay shale and soft brown sandstone. Buff and brownish sandstons,
grey silty shale, and thin coaly bcds predomlnate in the upper part of the
formation,

The following sectlon was measured on Berland Rivér near the west
border of Moon Creck map-area:

Overlying beds, Cadomin formation Feot

Sandstone, brownish and grey sandstone, weathering light
' brown, with interbedded grey shale; ‘two 3-foot
ironstone beds at’'20 and 74 feet below the top 148

Sandstone, grey, hard, quartzitic, dark grey weathering ~- 17

. Sandstone and shale, grey, buff weathering sandstone with
¢ _interbedded greenish, silty shale ~-=e-cacco—-- 52

Sandstone, hard, thin-bedded, grey, brown weathering ----- - 58

Shale, dark grey, with interbedded sandstone bands up to
2 feet-thick =---m-emmecmc e cc e el 27

Sandstone, hard, grey, thick-bsdded, light brown weatheriné,'
medium-grained; with minor thin grey shale
Partings em-ceccc e e =g 159
Shale and sandstone, interbedded brownish grey, grey~-buff
) wcatherlng sandstone and grey-green shale in

~ beds about 6 foet bhick —r-mmmmmemeoccm— - —— 58
Sandstone, thick-bedded to massive, grey, buff weathering,
w1th minor thin shale partlngs ---------------- 253,
Shale, grey, 51lty o e i et e e e A
Sandstone, hard, brown, yellow weathering == =--=—-m-ecea-- 2
' Shale, black, £i851le m-wmmmmmcm e e e - 6

Sandstone, thin-bedded, grey, quartzitic, grey weathering - 46
Shale, dark grey to black, Silty =e--memmcmccccmec e 5

Saendstone, thin-bedded, grey-brown, dark grey to brown
Weathering ~==—=—emmemm e e e A9

Sandstone, light grey, grey weathering, hard, quart21tlc,
MASSIVE —wmmmcmc et e e e e e 20
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Underlying beds, Fernie group

No fossils were collected from the Nikanassin formetion in Moon
Creck map-area,

‘Cadomin Fermation

‘ The Cadomin formation lies stratigraphically above the Nikanassin.

It occurs as long, nariow, sinuous bands, and as small fragments in the

area of Lower Cretaceous rocks southwest of the Nelson fault block,

northeast of the Hoff fault block, and betwsen the two mountain blocks, Most
of the exposures are cdue to repetition by faulting and folding.

The Cadomin formation is a hard, closely packed, and well cemented
‘ conglomerate, It outcrops boldly, and is an excellent, horizor marker,
The pebbles are generally from 4 inch to 3 inches in diameter, and
consist chiefly of black, grcen, grey, brown, and red chert, and pink,
green,and white quartzite. The rock fractures across the pebbles rather
than around them. The thickness of the formation rangcs between 30 and
100 fest, and in a few places the conglomerate includes lenses of hard,
quart21tlc, grey sandstone., :

In the 100 feet of beds immediately above the Cadomin, are -
conglomerate beds and lenses composed of finer pebbles but- of the same
chert snd quartzite., These are included in the lower part of the succeeding
formation rether than with- the Cadomin,

Luscar and (?) Mountain Perk Formations

The Luscar formation conformably overlies the Cadomin conglomerate.
The lgrgest area of Luscar strata occupies a northwest-trending. belt on the
northesst side of the Hoff fault block, This belt is abolt 21 miles wide,
and extends from the east to the west boundary of the map-erec., Within it
small areas of Nikanassin and Cadomin rocks have been exposcd by faulting
and folding. Small areas of the overlying Fort St. John shale may also be
present, but lack of good exposures prevented confirmation of this, and it
was considered advisable to map all strata as’ Luscar except those known
definitely to be of another formation, .

Another narrow strip of Luscar beds lies betwcen the two mountain
ridges, and extends almost from the southeast cormer to the west border of
the map-area, Luscar strata also underlie about one~half of the area to
the southwest of the Nelsonh fault block, but their distributicn there is
patchy because of faulting.

The formation consists of non-marine, fine- to medium-grained,
thin-bedded, greyish green and buff weathering, grey, brown, ¢nd greenish
sandstone; grey, greenish grey, and black shale; coal séams from 6 inchese
to 50 feet thick; and scattered thin ironstone bands in blaCk shale, Some
of the shale is s1lty, and some is very carbonaceous,

In the lower 150 fect of the formation are several conélomerate beds
or lenses up to 6 feet thick, consisting of pebbles similur tc those of the
Cedomin formation, In the Moon Creckmap-area, however, the pebbles in
these beds average about one-half inch in dlameter yieldlng e much finer

conglomerute than the typical Cadomln.

Because of llmlted exposureu and the intensive fgultlng and folding
of the Luscar no satlsfactory estimate of the thickness of the formation
was obtained, but the interval between the upper and lower limits of the
formation&fae_obtained‘from compiled structure-sections, is roughly
2,000 feet,



-17 -
Sandstone beds of the upper psrt of the Luscar may represent the
-lountain Park formation, but separation of the two formations has not
been attempted,

Plant fossils are fairly sbundant in the Luscar strata, but the. .
non-marine fauna is scarce, Plant fossils collected in Moon Creek map-
area have been identified by W.A, Bell of the Geological Survey as
follows: . .

Ferns
Sphenopteris latiloba Fontaine
Cladophlebis oerstedi (Heer) Seward
Cladophlebis parva Fontaine
Cycadeoids

_ Elatides curvifolia (Dunker)
Flatides dickoniana (Heer)
Elatocladus sewardi nom, nov,
Elatocladus (Sequoia?) smittiana (Heer)
Elatocladus sp. cf. Cephalotaxopsis brevifolia Fontaine

Incertae sedis
. Sagenopteris meclearni Berry

Zamiopsis N.spe

These épecies are typical of the Luscar formation, which is
considered to be of Aptian (upper Lower Cretaceous) age.

Fort St, John Group

Lying eonformably between the Luscar and Dunvegan formations is
about 400 feet of black, fissile shale and sandy shale similar to that
of the Blackstone formation. No fossils were found in this shale, but
its stratigraphic position below the Dunvegan sandstone suggests thot it
represents a thin southwesterly extension of the Fort St. John group
of Peace River district, which consists of several, dominantly marine
formations,

Nowehere was a complete section of this shale seen, but poor
exposures occur on Little Berland River and on Moon Creek, and probably
indiecate the presence of a narrow belt of Fort St, John shale extending
across the map-area, Above this belt, on Moon Creek, are two other
areas of black shale similar llthologically to the Blackstone. The .
shale is greatly contorted and sheared, and no recongnizable fossils
were obtained from it, but as it appears to rest conformably on the
Luscer (?) it has been mapped as Fort St. John,

: The only other recognizable exposure of the Fort St. John group -
occurs between the two mountain blocks, between the headwaters of

Moon Creek and Little Berland River, Here again the shale is exceedingly
contorted. o

Upper Cretaceous

Dunvegan Formation

The Dunvegan formation conformebly ovcrlies the Fort 3t., John shals,
It extends as a narrow band of nearly vertical strata from southeast to
northwest across the map=area., Exposures are poor., On Little Berland
River the Dunvegan is faulted and distorted, and on Moon Creek only the
upper 50 feet of the formation is exposed. Another small exposure was
observed between the two mountain ridges, between the headwaters of
Moon Creek and Little Berland River,
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In Moon Creek map-area the Dunvegan formation consists of two thick-
bedded bands of hard, grey, quertzitic sandstone about 50° feet thick separated
by 90 feet of interbedded, softer, grey sandstone, dark grey, nodular, .
fine-grained sandstone, and grey shale. Impressions of wood and carbonized
wood fragments were seen in some beds, The total exposed thickness is,
therefore, 190 feet, but because the lower contact is faulted, the true
thickness of the formation is probably grecter.

The section exposed on Little Berland River is as follows:
Overlying beds, Blackstone formation Feet

Sendstone, hard, quartzitic, slabby, grey-green, grey

weathering ——----wmemem e e e 50
Sandstone, silty, brown, light brown weatheying --------- 10
Shale, soft, dark grey, grey weathéfiﬁg ---—-4¢—r~; ------ 8
Sandstone and silty shale, grey, greenish‘weéﬂhering,

interbed?ed with dark grey silty shale -w---w= 32
Sandstone, hard, quartzitic, gfey, grey yeatpéring ;——-;- 4

Shale,-grey; noduler and clayey in peart, with interbeds
of hard, grey sandstone; carbonized wood
fragments ------------------------------------ 20

Sandstone, fine-grained, hard, silty; containing a l-foot
ostres coguing =---—m== T 16

Sandstone, quartzitic, hard, gréy-green slabby, grey
weathering —~-~-cwcccrmmmmc e a- - e v e e 50

Total =---- - 190

Underlying bods, Fort St, John (?) shale {(foult comtact)

Fossils &re not numerous in thes Dunvegan f ormation, but in the
Little Berland River exposure there is, 135 feet from the top of the
seetion, a l-foot’ crushe* coquina be” composeﬂ preﬂom;nantly of & small
species of ostreg, but including the following forms:

Bracgygontes multillnﬂggra
Corbula ? N.SDe

Ostrea sp.

Compeloma or Viviperus sp.

A specimen of Inoceramus rutherfordi Warren was obtained from the
Dunvegan exposure in front of the Hoff thrust block between Littlé Berlend
River and Moon Creek; a poorly preserved leaf foun® here st approximetely
the same horizon was identified as Magnolia,

Blackstone Formation

The Dunvegon formetion is overlain by a succession .of thin-beddsd,
black, silty sheles end black, fissile shales. These are referred to the
Blackstone formation, in conscmance with the nomenclature of southern Alberta.
It should be understood, however, that south of Athabaska River the
Blackstone formstion includes all strata betwesn the -Luscar (or Mountain
Park) an? overlying Bighorn formztions, whereas in Moon.Creek area the
interval between the Luscar (or Mountaip‘Park)'and Bighorn formetions is
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oceupied by the Fort St. John group, the Dunvegan formation, and the
"Blackstone" formation, Thus, the beds eclassed here as "Blackstone"

cannot be regarded zs exact equivalents of the Blackstone formation ferther
south, On the other hand, the "Blackstone" of Moon Creek map-area does

not appear to be the equivalent of the Kaskapau formation of the Peace
River district, as the Badheart sandstone overlying the Kaskapau shale

is believed, from fossil evidence, to be slightly younger than the

Bighorn formation.

The largest arec underlain by Blackstone strata in Mooa Creek
area is a belt about one-quarter mile wide extending northwesterly from
the east to west border of the mep-area just northeast of the large area
of Luscar strata, A small erea of Blackstone shale is also exposed
between the two mountain blocks. In addition, two small areas of black,
fissile shale in the southwest corner of the map-area have becn mapped as
Blackstone, though it is possible that these may be Fort St. John,

The Blackstone formation consists almost entirely of black, fissile,
marine shale, with minor interbeds of yellow weathering, conccetionary,
dlscontlnuous ironstone beds up to 1} feet thick, Toward the top of the
formation are a few, thin, flne-gruined, grey, hard, sandstons beds and
at lecst one bed of silty limestone. A 6~foot bed of hard, grey,
quartzitic sandstone lies about 100 feet stratigraphlcally below the top
of the formation,

Thé formation is everywhere poorly exposed, snd is intricately folded
and faulted. No undisturbed exposure of the Blackstone wes observed, and
consequently no complete section could be mezsured, The stratigraphic
interval betwesn the top of the Luscar and the base of the Bighorn formation
ranges between 1,500 and 1,800 feet,

The only fossil collected from the Blackstone in Moon Creek map-area
was Inoceremus lebisbus, Specimens of this species were found near the
middle of the formation and are poorly preserved.

Bighorn Formation

The Bighorn formation oecupies a narrow belt of nearly Veftical
beds extending from southecst to northwest across: the Moon Crcek area,
It is best exposed on Little Berland River, where the formation is about
2,0 feet thick, consisting of two bands of hard, thick-bedded sandstone
each about 60 fect thick and similar to the sandstone of the Iunvegan
formation, sepsrated by 120 feet of softer sandstone and shalec. The
thick sendstone members usually form conspicuous ridges.

The lower sandstone member consists of hard, greenish grey, grey
weathering, fine-grained, slabby sandstons, Above the sandstone are 120
feet of interbedded, grey, lumpy, clay-like shale; grey, silty shale; soft,
greyish siltstone; and thin beds of light grey, quertzitic, medium-grained
sandstone, Near the top of this middle member is a 2-inch seazm of coaly
material and a 6- to 10-inch beAd of conglomerate. The upper, 60-foot
sandstone member comsists of fine- to medium-grained, slabby, herd,
greenish grey sandstone,

Crossbedding is exhibited by both ¢f the massive sandstone members,
The higher strate of the upper sandstone carry Cardium pauperculum, but
no other fossils were found in the formation,

The section measured on Little Berland River is as follows:
Overlying beds, Wepiebi formation ‘ ~ Feet

Sandstone, greenish grey, hard,lslabby, quartzitic,
fine grained; Cardium psuperculum near top -=-- 61
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Feet
Sendstone, buff-,b'rgﬁn, thiﬁ—bedde;l, finé;grained e 20
Conglbmerete, peﬁbles'up to 2.ipches in dismeter --—-:-i; 0.8
Sandstone, dark grey, silty, grey weathering e , .6.
Coal, Sofﬁ,.difty S ;_-_-___;-__7-___--_‘ L 0.2
Shale, durk grey;“sofﬁ 'f"““"““““*"“""T"'*'*; : L
Sendstone, light grey, fiﬁe-grainéd duarﬁziﬁic ---;---1ﬁ 3
‘sandgtone grey-brown ‘light brown weathering, medium -
gralned with grey shale purtlngs e ———— 50
Stiale, g6y, ROTd m-mmmmmmemmmmmmmmmemnmmniemnienn i
Shale, “grecnish grey, clay-like, iumpi i;54;;5{¥ ——————— - B 16'.
Sandstone;.gfey;"gfey weathering, ﬁarﬂ, quégtzitig 15—-—3;;; 8

Sendstone and shole, soft, brownish grey, mediumrgrained -

, o B sardstone with interbedded,grey; siiyy'shalg < 011

Sendstone,’ greenish grey, grey weathering, hard, | -
slebby, quartzitic =--mmmcemmccmm e - 58

Underlying bedsi, Blackstone formetion

l ;
In the ad301ning Moberly Creck area to the cest Lang (1947, Do 12)
inecluded, provisionally, with theé BlghODn a 3- foot sandstone beﬂ 163 fect

below thc basal, heavy sandstone of the above section..

cie " Wapiabi Formetion

The Wapiabi formetion unferlies two nearlylpérallel zones exbending
from southeast to northwest in the Foothills northeast of the two mountain
blocks, It overlies the Bighorn formation conformably, and consists
- mainly of black marinu shale° . . X

The best exposures of the Wecpicbi are on thtle Berland River,
Thers the lower contact with the Bighorn sandstone is distinct, the lower
few feet of the Wapiebi consisting of fine-grcined, greenish, glauconitic
sandstone in thin beds., Above this is about 700 to 800 feet of black
fissile shale containing yellow weathering ironstons as continuous and
discontinuous bands from 1 inch to 2 feet thick, and as irregularly
shaped,  individual concretions, Above this zone is sbout 500 feet of
interbedded fissile shele, silty shale, and sandstone in beds from 1 to
2 inches thick, which lend a ribboned appecarance to this zone. The
uppermost part of the Wapiabi consists of 300 fest of thin-bedded, greenish
grey, medium-grained sandstone., The totcl epparent thickness of the
formetion at this exposure is, consequently, about 1,500 feet, a figure
that checks well with the stratigraphic interval as sealed from structure-
sections. The true thickness is, however, not known, because all exposures
of the Wapiasbi show considereble deformation.

’
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The Wepiabi 1s generally considere? to consist of a lower,
Scophites ventricosus zone and cn upper, Baculites ovatus zone. No fossils
were found in the upper part of the formation in the Moon Creek area, but
from the l-~wer pert were collected numerous specimens of Sczphites
ventricosus and some of Inocersmus lundbreckensis,

f

Brazeau Formation

The Brazeau formaetion, of late Upper Lretuceous age, overlies the
Wapiabi, and occupies an extensive area in thé north and northcast part of:
Moon Creci map-area. ‘

The lower 100 fect of the Brazeau, consisting of a distinctive,
slcbby, buff-weathering, grey to grecnish grey, hord sandstone, is a useful
horizon merker, -end is mapped sepcrately as the Solomon sandstone., . Fossils
eTe rare in this member, but the following, collected from 50 feet above the
base in cn exposurc on Moon Creek, were identified by E, . McLoarn:.

Baculites sp.
"Dosiniopsis" sp.
Polinices ? ani other gec stropods

These would indicate that at leest the lower part, if not all of the
Solomon mcm.bc1~ is marine, N

The Solomon sandstone is overlaln by 90 to 100'fset ‘of softer,
coarser grained, greenish sanistone &nc sandy shzle. containing "' few:
scattere? pebbles and poorly preserved plant remeins,: "OVerlying this zone are
the typical end distinctive pebble beds of the Brazeau format10n° the
lower of these are true, massive, pebble- conglomerates ‘but above them,
stratigraphically, the amonnt of conglomerate decreases until senAstone
predominestes, with only thin beds and lenses of conglomerate. The
conglomerate consists of pebbles of chert ani quartzite, one-half inch
in diemeter, rether widely spaced in a sandy matrlx. Theé zone i's sboub .
1,000 feet thlck but hes no sharp bouniary, the conglomerate areding
upWard ‘into sandstonc. Both conglomerate and sanﬂstone ure conncnly
" crossbedded., - ' :

The remain“er- of the formation consists of about 4,800 feet of: |
interbedde” sandstone and shale, with minor amounts of pebble conglomerate,

‘a few ash beds, and a few thin coal scams., The sanistone i& “génerally
créssbedded. Carbonized wood fragments, shale inclusions, and scattered
pebbles are common. The inclusion of minute fragments. of lignitic material
gives some beds a 'salt and pepper' appearance, The shales arc mainly
grey and greenish grey, but include some black carbonaceous beds, = -

Most of the Brazeau strata in the mep-area maintain moderate to 1ow
dips to the northeast, but withiu the area of these rocks is a zone of intense
folding and faulting, designated separately on the mep, and recognized from
exposures on the larger streams., Dus to paucity of rock outerops in the
interstream areas, no attempt hes been made to work out the structural pattern.

Paleocene ’ _ ' g

‘No fossils were collected from the Upper Cretaceous, Brazeau formatlon
in the Moon Creek map-zrea, snd as no outcrops of the basal Paleocene
(Entrance) conglomerate could be found, the position of the Crstaceous-
Paleocene contact is uncertein, but is assumed to be approximately =5 shown
along its northwesterly contlnuatlon from the adjoining Moberly Creck
map-area. The outecrops seen in the northeastern corner of the erea are
meinly sandstone and sandy shales, not unlike some of the Brazeau but also
similar to Paoleocene plant-bearing beds encountered along strike to the
southeast in the lMoberly Creek area,
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STRUCTURAL GEOLOGY

Genecral
- i o
Moon Cresk map~-area is notable for: (1) the regularity of the
strike of «ll structurzl features, which is sbout north 50 degrees west;
and (2) the great number of strike thrust faults an® the regularity of
their traces on the surface, indicating thet the faults are steeply
inclined, .

In the Foothills ares to the northezst of the mountains, rock
exposures are meagre, on? it is extremely difficult to trace any faults
thet may be exposed., For this recson, few faults are shown in the area
direetly in front of the Hoff thrust block, which is unferlein by Luscer
strata. Similarly, the deforme” Brozeau strota, previously referred to,
are known from exposures on the main stregms to be intensely faoultel and
sheared, but no attempt hes been made -0 map the in*ividusl faults,

All faults in the map-crea sre considered to be strike faults, along
which strata heve-:been overthrust to the northeast. This agsumption is
known to be true in the mountainous region os the faults are not only
readily traceable but many of the fsult surfasces cre partly exposed.

In the Foothills an? lower arecs, where exposures are poor, the direction
of dip of the faults may not be known, but as some of these feults can be
shown t0 'be thrusts with displacement to the northeast, it is probable that
all.of ;them urc of the same type,

The twp prinqipal thrusts in the arez cre those thot have brought
to the surface the competent Palasozoic limegtone, which, due to its
resistance to erosion, now forms the two mountainocus belts. Within the two
fault blocks are numérous minor thrusts thet have piled thin rock slices
on top of each other, giving repotitions of the same strata., It is probable
that the surfaces of these losser thrusts, most of which dip very steeply,
.join one or other of the two major thrust feults at depth,

. Although thrust faultlng was the main process of ieformbtlon, some
folding took plece either prior to or contemporaneous with the thrusting,
Folding producst enticlines ani synclines, Most of these appear to have
been asymmetrical, with e steeper northeast limb, some of which were even
overturnsd, The major thrusts were developed on the steep or overturned
northeast limbs, although most of the minor thrusts probably occurrel on
the more gentle southwest limbs, :

Folds

Anticlinal folds have been partly obscured by faulting, and syneclinal
structures in front of the thrust blocks have been intensely crumple? and
partly overridden by the olAder strata,

The largest continuous fo0ld is the Cabin Creek snticline, the
southeasterly extension of which crosses nearly the entire map-area from
‘goutheast to northwest, This fol? pitches to-the southeast, end loses much
of its identity in thet direction. As a result of the vertical or
overturnes northeast limb of the structure, the Cretaceous formetions younger
than Luscar occur as long narrow belts extending northwesterly from the
east border to the west border of the map-acrea,
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A smaller anticline extends northwesterly across the megp-ares sbout
11 miles northecst of the Cabin Creek structure, Wapicbi shales are
exposed at the crest of the £6ld, an? the weegre evidence obtained indicates
that—the southwest limb of the structure is the steeper one., The fold is
faulted on the southwest flank, and this fault has been shown on the
structure-sections o8 a thrust from the southwest, though no Jdefinite proof
of this was obtoined., Northesst of the fold the stratc dip to the
northeast et progressively lower angles.

The folle? attitu’e of some of the foults on the Hoff fault bloek
indicates that some folding or uplift of the arez took place after the main
period of faulting. Both the faulting cnd the folding required compressive
forces acting from the southwest, No evidence of & subsequent perio? of
teunsion wes found,

In general, the mcrine shcle formetions such s the Fernie,
Blackstone, and Wepiebi, together with the non-merine Luscer formetion,
were the incompetent members of the sedimentery sequence., Strate of thesc
formctions show intense crumpling and shearing wherever they zre exposed,
The more competent formations czre faulted rather than folield,

ECONOMIC GEOLOGY
"Coal )

No coal was observed in the Brazeau or Paleocene strata in Moon Cresk
map-area., Northeast of the two mountain blocks only a few thin coal seams
were observed, an? all of these are in the Luscar formation, A l-foot seam
is exposed in the east bank of Little Berland River about one~quarter mile
upstream from the Luscar-Fort St.John contact. A few seams up to 6 inches
thick were noted in gullies at the hee? of Little Berlen? River, and on
the divide betwsen Little Berland River and Mumm Creek, ©Coal olso occurs
in a fault zonein the east bank of Moon Creek ebout a milec- upstream from
;the Luscar-Fort St.John contact. Though no thick seams were seen in this
pert of the map-arsa, this may be due to paucity of. exposures ‘rather than
to the ebsence of voale '

In the area underlain by Cretaceous strcta southwest of the
Palasozoic fault blocks, the Luscer formation contains some thick seams;
good cocl has been known to exist in this district since 1916, and for a
number of years after 1916 prospecting was active on the upper pert of
Wildhay River, Seep Creek, Cesrson Creek, cnd Thoreau Creek, A few seams
were trace? for short ﬂlstances by trcnching, but no coal wes mined, Some
dicmond drilling wes done on Thoreasu Creek. Most of the old trenches and
pits are now caved and overgrown with brush, but a few were reopenod by
the writer and the seams measureﬁ All coal secams in this district have
very stesp dips,

Two seams on the ezst side of Carson Creek were located by trenches
on the ridge east of the creek and traced part way down the hillside
toward the streom, They should cross Carson Creek about 2,500 feet above
its confluence with Wildhay River, The following section was measured on top
of the ridge:

Grey shale, hanging-wall , Feet
Coel, wecthered, powdery ---=-—=- ————— e o e e e e e - Tel
Grey shale, weesmrecemme—mcocmcm i aemeae e e o i e 1.8
BONE e o e e oo e o e et e e e o 1.2

Cocl, wsathered, friable, containing small lenses of clay
Shale ---------------------------------------- nd 22 .o

Coaly shale, foot-wall
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These seams strike south 60 Aegrecs ecst, and where mecsured dip to
the northesst at .70 degress, According to the sketch map acecmpanying the
report of J. MacVicar (1923) these seams arc on a clqlm’then owne” by
J P, Bickell, 'They are betwecn 1,000 ar? 1,200  fest strrtlgraphlcally
above the ba se of the Luscur formﬁtlon. S

In a low saddle of the ridge on the west side of C;rsop Creek another
seem was exposed by trenchlng This mey be o contlnu tion of the seams
describen sbove, aos its strutlgrcphlc position is similer,” The approximate
thickness of this scam is 35 feet. Silty shale occurs both above cnd below
the ¢oel, . The secam strikes south 45 degrees east unﬂ Aips et 65 Adegrees
to the northeast. .

A seam 2 fcot thick is expossd in the south bank of Wilﬂhay Rlver
opposite the mouth of Carson Creek.

On tho south bank of Wildhay River opposite the mouth cf Fgult Creek
a deam or seas had béen previously exposed by a trench about 100 fest long.
This trench is now oveérgrown with bush, but much coaly meteritl hed been
removed. The sesm could be followe~ to the southeast by meanc of old pits
ani trenches, No idec of the thickness was obteined, but the seam is
apparently the nortiwest continuction of one of two thet cre ¢xposed in =
small cresk just south of the map-~ares ond to which MacVicar los assigned
thicknesses of 18 .and 24 feet.

In the west ba .k of Thorsau Creek, ebout three-quarters mile above
its mouth, a thick secm is exposed. The seam strikes south 65 dogrees east
across the valley.cnd has & dip of 82 degrees to the northeast. It lies
about 1,000 fest above the base of the Luscar formation, and the section
exposed is as follows: ‘

Shale hanging-wall

. Feet
Coal ~mmmmmiin i e i i e et i s R 4
SHELE memmmm o o e e e Y 1
COBL mmmm e e e e e e e ettt 8
Coaly SHale ~mmmmmmmm—————— R S o et 6

Cogl ~memcmeam e o e o o i O R S S S 25
&agdstone foot-wall R

Northeast of the Thoreuu Creek seam, on thé ridge between Thoreau
Creek and Fzult Creek ot an elevation of between 6,500 feet and 6,600 feet
above sea-level, are two coal seams. The upper seam, Iylng about 1,200 feet
above the base of the Luscar, consists of 27 fect of cosl,. ‘ClLay shale,
underlies the cozl, and sandstone forms thc roof, ThHisg scam strikes south
45 degrees east nﬂ stands vertlcally. A second sezm lies about 400 feet
lower in the formation, and i§ sxposed in.a pit higher on the hill, The
thickness of this seam could not be measured, Adjacent strat‘ strlke south
45 degrees east and dip 80 degrses to the southwest.

Cozl is exposed at numerous other loczlities outsidc o1 the map-erea
in the vicinity of Thoresu Creck and to the west, but accurcts deta on the
correletion of the scams represented could not be obtained in the tlme'
available, e

The coal area is one of intense folding end faulting, and the distance
that a seam can be traced is controlled by the faulting., Where exposed,
the coal was seen to be cxtremely weathered and powdery. In )laces
movement within a seam was indicated by slickénsiding and shewrlng.

01A analyseb given by MacV1ccr, rank the cocl ad hlgh-graﬂe
bituminous, The arec is relatively inaccessible so far as mining is
concerned, but it would appeer that a large tonnage is aveileble.
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.01l and Gas

No wells have been drilled for oil or gas within the mep-area, At
present, however, a well is being drilled at Muskeg River, abcut 15 miles
northwest of Moon Creek map-area, If oil is found there in commercial quantity
the possibilities of the northeast part of Mocn Creek map-areas will doubtless
be considered. Attention may be given to the Cabin Creek anticline and
the anticlinal fold to the northeust. Of these two folds, the northeasterly
one is probably the more favourable, as the Rundle limestone is exposed
in the Cabin Creek structure about 3% miles northwost of Moon Creek map-area.
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