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ALEXO MAP-AREA, ALBERTA

INTRODUCTION

Alexo map~aren lies in west-central Alberta between
latitudes 520 15¢ and 52° 30' and longitudes 115° 45' and 116° 00!,
The village of Alexo is situated in the northwestern corner of the
area on the Canadion National Railway spur line from Red Deer to
Brageau (Nordegg). This railroad and the nearby motor road offer
easy acoess to the distriet. An excellent ferry on North Saskeatchewan
River 1% miles west of the village of Saunders is operated by the
Shunda Ranger station. Within the map-area ecst-west travel is facili-~

tated by the Saskatohewan and Allenby trails along the north and seuth ...

sides of Saskatchewan River, by the Shunda Creek trail, ‘and by the Ram
* trail along the north side of North Ram River near the southern limit
of the area. North-south travel is afforded south of Baskatchewan
River by & trail along Gap Creek and Nice Creek, and north of the
river by an old treail thet connects the Saskatohewan trail with the
motor read on the east side.of Brazeau Range. S e

 Previous geologlcal work by Allen snd. Rutherfnrdl—in

Ir11an,. JeA., end Rutherford, R, L.: Seientifio ana Industriol Ree
.. search Council of Alberta, Report No..6, pt. 1, 66 pp.,
e (1922).

Saundeérs Creek and Nordegg coal basins included that'part of Alexo
map-area “lying north of North Saskatchewan River.

Capable assistance in the field was rendered by

" Messrs. O A, Erdman, A, G."Jones, and A. E. Kliske. A, E, Wilson and
F. H. McLearn of the Geological Survey reported, respectively, on the
Paldeozoic and Mesozoic fossil collections.

PHYSICAL FEATURES
Alexo > map-area has & meximum relief of about 3,400.feet.
Brazeau Range, the most prominent topographic feature of the area, is
underlain by Palfeozoic caloareous rocks folded into an asymmetriocal -
anticline associated with strong thrust faulting north of Saskatchewan
River. Most of the prominent ridges west of Brazeau Range are capped -
by thin but resistant Bighorn sandstone. The lowlands southwest of
the range have resulted by erosion into softer strata, notebly those
of the Blackstone and Luscar formations. East of Brazeau Range re-
lief is slight. Sandstones and shales of Upper Cretaceous age under-
lie this part of the area. All topographic features are related to
differential resistance to weathering of lithologic units and to
their structural disposition..
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. STRATIGRAPHY

Table of Formations

¥ ' ‘ S oo : o Thickness
Era Period ... Epoch Formation Feet
Cenozoic Modern - Pleistocene and Recent
Erosional unconformity
- - Edmonton -1
Braéeau ?
B -.--Upper Cretaceous - % Wﬂ.piﬂbi 1,400-1,600
: _ Bighorn 275 - 320
\ Blackstone 1,300
Mesozoic Cretaceous . et W L
. Mountain Parki =~ 600
1 ruscar 850 = 900
Lower Cretaceous
: Cadomin 20 = 40
Nikanassin 230 - 27¢
1o Jurassic . Fernie L0270 - 330 ‘
' Erosional unconformity
| Miésissippien and 7 Pemmsylvenian |  Rundle 645
Carboniferous |~ — -
Palfeozoic o Mississippian Banff 817
Devonian Middle ? and Upper Devonien 1,785+
General Statément
Rocks exposed at the present surface of the map-area
were deposited between Devonian and late Upper Cretaceous time. Their

aggregate thickness exceeds 8,500 feet.
were identified in the area,

No Permian or Triassic rocks
Erosional contacts are suggested by con-
glomerate at the contact of Paldbozoic and Mesozoic strate, and by

conglomerate within the Cretaceous system. Exposures of Palaeozoiec

rocks are confined to Brazeau Range and an outeropping of Rundle lime-
stone on the north side of Saskatchewan River Valley west of the range.
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Devonian

Approximately 1,800 feet of Devonian rocks ore exposed
in Brazeau Range ot Saskatchewan River Gap. Division of the succession
can be made easily at weathered exposures, but not a.8 satlsfactorlly .
fram the fresh rock, such as drlll core,’ : E
In Saskatchewon River Gap, cut through Brazeau Range,
about 300 feet of grey-weathering, black, fine-grained limestone, shaly
limestone, and caleareous shale are exposed as the lowest stratigraphic
gone reached by the land surface of Alexo map-area. Drift obscures’ the'-
lower limit. of this- zone, but the upper limit is sharply defined at ex= -
posures by colour change. The uppermost 50 feet of strata are brown to °
black, paper-thin, caleareous shales. At 15 feet below the top the = -
sheles contain small, pustulose, linguloid brachiopods of o new genus.® '
At 50 feet below the contact fish. spines are contained in o black sand=~ -
stone band. Approximately 300 feet below the contoct Spirifer jasperensis
Werren , Athyris sp., Murchisonia sp., and an orthocerated csphalopod (un-
determined) were collected from black limestone beds.

: Overlylng the brown to black calcareous shales, with
sharp contact, is a uniform succession of thin-bedded, medium ‘brown«’
. grey, 811ty and caleareous shales, 500 %:25 feet: thick as- measured at *-
The.Gap. These shales Weather & dlst1n0t1Ve cream, which- is promlnent
on the- northeast-facing £ront’ of ‘Brazeau Rangeat The Gap and in creek
gullies ag . far as. 4 m;les southeast and 3 miles northwest of The Gap.
Beyond these: limits.the shele member is not exposed in the map-area.-
Fossils ore rare within the shales. A gasteropod, cf. Diaphorostoms’
8p., was collected from & thin limestone band at about‘fﬁé mlddle of
the member. : '

'e“--.
s

A cliff-forming member overlies the cream-wea thering
shales. This division, estimated to be 120 feet thick, consists of an
alternation of massive, grey~brown ‘limestone and thln-bedded, dark grey;
shaly limestone in beds from 2 to 7 feet thick.. Cliff facesg df this
member have a ribboned appearance, resembling a succession -of:large- ,
scale varves. The distinetive cream colour of the underlying, weathered
shales affords a well-marked lower contact, but the upper limit of the
ribboned member is transitional into the more uniform shaly limestone
member above. Limestone beds at the base of the ribbon menber’ -gorry o
prolific founs, including the following forms: Atrypa reticularis var. A,
Atr sp. ¢f. missouriensis Miller , Martinie n.sp. A, Athyris sp. B
(shape 1like A, angelicoides Merriom, but having fine Splnesi, Ethyris
ep~ (young), Leiorhynchus n.sp. A; Leiorhynchus n.sp. &, var,; Pugnax
sp., Camarotoechie sp. A, Sch1z0phoria sp. &, and a gasteroPOd
Murchisoni2 sp.

Strata overlying the ribboned member are thin-bedded,
buff-grey-weathering, drab brown-grey, fine-grained limestone cnd shaly
limestone, containing some mnssive beds of crinoidal buff-brovn lime-
stone in the upper part. On a ridge % mile north of Dizzy Creek where
Devonien, Banff, and Rundle rocks hove steep dips, this succession
measures 267 feet in thickness. - Contacts with the ribboned member be-
low and the distinctive saccharoidal dolomite above are transitiomal.
Where these members form cliffs, as they tend to do, the intervening
shaly limestone forms a scree slope easily recognized in the field.
Numerous fossils are contained in thin limestone bands near the base of
the shaly limestone, ineluding lerge Atrype n.sp. A, Atrype reticularis
var. A, Atrypa sp. cf. missouriensis Miller , a Cyathophyllum-like corel,
and & Di Hyph llum-llke coral, .

}
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":Relative to the faunss of @1l the preceding lists,
A, E, Wilson' of ‘the’ Geological Survey reports that they are ‘of Middle’
Devonian or “lower Upper Devonian age., Atrypa is the most prominent
genus, but because the forms are new, it is not feasible to place the
age more accurately

Restmg upon’ the thin-bedded ‘shaly limestone, with trans-
itiomal contact, is & distinctive uniform member consisting of dense to’
porous, medium- to fine-grained, brown-grey, saccharoidal dolomite
418 feet thick as measured by tape on the ridge north of Dizzy Creek. -
Porosity is eccentuated on weathered surfaces by development of irregular
cavities. This rock is recognized in Rem River No. 2 well (dijamond drill)
in sec. 1, tp. 37, rge. 11, W. 5th mer., in Toy River map area, 25 miles -
southeast of The Gap. No fossils were observed in the saccharoidal’
dolomite, L :

Immediately overlying the saccharoidal dolomite is 97 fest
of softer, oream-buff-weathering, brown-grey, fine-grained shaly lime-
stone, containing e few, dense, grey, fine-grained limestone bands be-
tween 1 and 3 feet thick. The lower contact with the saccharocidal dolo-
mite is transitional, but the upper limit is well defined- against mas- .
sive, fine-grained, dark brown-grey limestone 41 feet thick, It is ~
overlain by 16 feet of thin-bedded, cream-weathering, oream, fine-grained.
shaly limestone. At the top of these beds is an horizon earrying a’ pro=
lific and dlagnostlc fauna, chiefly brachiopods. Between this hor:l.con ;
and the base of the Banff formation above is 25 feet of cherty, massive,”
grey-weathering, brown-grey, fine-grained limestone. The fauna”collected
includes the following forms: '

o Brachiopoda

Rhipldomella. 8D,

Schizophoria striatula -Schlotheim
"Se striatula cf. australis Kindle
S.sp. A and B

S. sp. C, ¢f, iowensis -fall,
Schuchertella sp., of. girtyi Shimer
Productella coloradensis Kindle
_ P. sp. of . spinulicostate Hall

P. sp. A-and B '

Tamarotoechia cf. nordeggi K:.ndle
C. sp. of. nordeggl Kindle

C. of . banffensis Warren

T. sp. D

Teiorhynchus cescadensis Warren

Le NeSpe B

Spirifer whltneyl Hall

S. wnitneyi var,

§. whitneyi enimasensis Girty

« whitneyi cf. monticola Haynes

§. cf . hungerfordi Hall ~ o
S. sp. cf. hungerfordi Hall o
+» 8p. cf. utahensis

o 8P cf, m—
S, of . argentarius  Meek

S« sps A, B, C, and D
- Platyrachella sp. - .

Martinie n.sp.

Cyrtima n.sp.

Athyris parvula Whiteaves

A 8D A . .
X. sp. B, shape like A, angelicoides Merriem , but having
- fine spines

A.sp. Cand D

| ool ool
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- Pelecypoda
' :‘Avﬁculppecfeﬂlépg‘(?)

cf ., Macrodon sp.’

Pectenid pelecypod

- N “
LT A SN

Gasteropoda
Straparollus N
Euompha lus ¢f. inops Hall -
Ee EPpe A .

'f.oxonema Sp.

cf. D, sp.
Gasteropods indet. (minute)“

,; Orthoceras sp.
" Michelinoceras

M. ? sp. cf, accelerans Raymond
cf. Orinocerss 8P

‘ 'cf W&S sp.. ..n-. .............
‘7 Agoniatites Spe. . . C e .

SRS

The above fauna is of Upper Devonian age according to
A. E. Wilson of the Geological Survey. Relative to all the Devonian
collections 1isted above, it is p01nted out that the lower beds are
characterized by.the genus Atrypa, the upper beds by the abundance
and persistence of Spirifer whitneyi and its variations, Schizophoria
striatula with its variations, and the Camerotoechis of the nordeggl
type. Only one species, Athyris sp. B cf. angelicoides Merriem s -
orosses the dividing line and it is rare 1n the lower beds and pro-

........

lower beds lie between QOO and 1,800 feep,below.the be.se of the Banff, .

&

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

Banff Formatlon

- No Exshaw shale wa s 1dent1f1ed between Banff and Devonlan
rocks at any plece in Alexo map-area. It is possible, however, that
it is present as & thin band. In Rem River No. 1 well, 15 miles southiw
east of The Gap in Saunders mep-area, 6 feet of black shale is found
.at the base of the Banff, This may be Exshaw shale.

- The Benff formation, immediately owerlying -the Devonian:.
succession described, is .softer .than the Devonian rocks below .and :the
Rundle sbtrate above. It consists essentially of dark, thin-bedded
limestone and shaly limestone, and generally forms .gentle slopes, . -
broken only by a few thin ledges of more massive, coarse-grained,
c¢rinoidel limestone. Weathered expesures have a distinctive buff colour
and a rubbly surface of thin platy fragments. Outerops of Banff strata
are confined to Brazeau Range..Along Dizzy Creek, south of Saskatchewan
River, the formation is included in two anticlinal folds. Its thickness
on both limbs of the west fold is 615 to 620 feet, by measurement. Es-
timates of thickness at other places along ‘Brazeau Range are close to
this flgure. e S
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The following section is exposed on the steep exst limb
of the most westerly anticlinol fold on the r:dge just north of Dizzy
Creek: -

‘ Thiokness
Character of beds Feet

Overlying beds--Rundle formation
Limestone, fine-grained, dense, dark grey-browﬁ to buff-~

brown, thin-bedded; cream-buff and reddish weather-

ing near Rundle-.......-.o.........................-..4.. 104
Limestone, crinoidal, moderately coarse, dense, brown-

gl‘e‘y, ledge~f°mingoo.a0000oo‘,l‘.oaoncc‘fc..oa.b.'l'..."l" 8

Limestone, fine-grained, dense, dark grey-brown to grey,
thin-bedded; oream-grey and pink weatherlng........;};.;;;;66

Limestone, 6rinoidal, medium- to fine-grained,: grey-brown,."m~..
dense, ledge-formlng..................................... -8

Limestone, fine-grained, grey-brown; cream-grey’ to pink'“ ----
Weathering......-.-........-.....................-....... 13

LimestOne, crino:dal, medlum flne-gralned, dense, brown-~ !
g!'ey, thin-bdeGd, ledge"forming..o'0000.0.0.1.0..0...". ‘.6 N
) S
Limestone, fine-gralned, dark grey~brown, argillaceous and o
't:]:lj.n."bed.dé.d.5 buff-g!‘ey to Pin.k weathermg‘ooocottco c.00004“28‘

LimestOne, medlum fine-gralned. dense, madlum grey-brown, o .
i _Gontaining cherty bands, erinoid ‘disks, and caleite g 7
veinlets transverse to bed@;ng.....Q..;.................. 6 -

Limestone; flne-gramned, dense, dark grey-brown, contalnlng
black cherty nodules and bands........................... 42

Limestone and shaly limestone, flne-grazned dense, dark
. grey, thin-bedded; creem to buff weathering.e.iveesceceses 40

ldmestoﬁe-énd shnl& 1imestoné, fine;grained, dense, dark
grey, thin-bedded; limestone bands become more promi- .
nent tmrd the_ mse; cream"buff Wea'bhering- ss0cetoone s o 69

Limestone, fine~-grained, dark .grey-brown, thin-bedded,
contalning black chert bandS.-..d............-..o...-...., 9‘...

Limestone, flne~gralned, dork grey-brown, thln-bedded......... 15

Iimestone, flne-gralned, ‘Zrey, thln-bedded and shaly,
alternating with- thin, dark grey chert bands; un-
dulatory beddingt,ollbtoot..00.0...0..p..t.-o.-‘...'...ooo 95

Limestone, fine-grained, dense,.dark grey, thin-bedded,
and shaly; cream weathering and forming scree of
platy fregments; colour distinctive on weathered
exposures.......;....................-........-.......... 101

—

To'bal thickness ces v oo 617

Underlying beds--Devonian
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Fossils contained in the interwanl from 100 feet to

170 feet below the Rundle include the following forms: . Lophophyllum
profundum, Syringopors aculeata Girty , Productus Spe ‘B, P. arcuatus
Hall Echinoccnchu-—(poor) , productid (new), Rhynchopora Sp.
C, and Composita airabas-ensis Warren . At 365 foet below the Rundle
the following forms were collected: - Crinoid plate sp. A, Bryozoa, un-
determined, Rhipidcmella cf. pulchella Herrick , Productus arcuntus
Hell , ef. Rhynchcpora pustulosa - White , Spiriferina sp., Ambocoelia
sp., Cleiothyridina cf, hirsuta (#ell). — -

At other."localities in Alexo map-aren the forms listed
below were collected from the Banff formation:

Anthozoa
Lophophyllum profundum (Edwards and Haime)

Syringopora surcularia Girty
S. pennsylvanica Shimer

Bryogzon

P

Fenestella sp., indet.
Brachiopoda

Productella of. pyxidate Hall

Po 8P

Productus minnewankensis Shimer,

P. arcuatus Hall

P. 'fg}?lgmenms Weller,

P.sp. &, B, and C

Camrotoechla cf . metallica White

C. ¢f. allaii Werren e
C. sp. & and B ’
Moorefieldella sp. cf. parva Warren

cf', Moorefieldella sp. A

'COIHPOul'ta athabaskensis Warren

. Co humilis (Girty) )
: " T, ef. subtilita (Hall)
N T. cf. Ozarkena Mather

'C'. Sp.

Dielesma sp.

Camarophorella cf. missouriensis (Winchell)
Cleiothyridina parvirostris Meek and Worthen,
Ce hirsuta (Hall)

T. Tata  Shimer

T. sp. A

" Chonetes cf, illinoisensis ®orthen
Schizophorie sp. (poor) end S. (fragment)
Spirifer albapinensis Hall Bnd Whltfleld
S. sp. ¢f, marionensis Shumard

S. cascadensis Warren

S. T, sp. aff, subrotundus Weller

S. rutherfordi Warren

*S§. ef. centromatus Winchell .

Se sp. ¢f. centronatus but finer stride

§. sp. A and C

? Spiriferina sp. (poor)

' Reticularia pseudolineata Hall

Re 8p.

Squamularia depressiplicata Shimer
Leptaena analoge (Phillips)

'Ech:moconchus Sp.




Rhipidomella NaSPos.
' =T, Strophalosia’ sp.
*mBracnythyrls Spo A and B

Sl - Wartinie Sp..and Mertinia sp. (poor) Dbl
G Kiﬁi;l& 5D of » lameIIBsa (Levellle) '

2 L5 T T e —

g R RN v Q:O f . . Y
IOt w0 Gaster0poda

S “ﬂllerophon Sp.

A

Gastoropod (minute) and gasteropod indet.

adl ot

Crinoidea

cfs Platycrinus sp.
Crinoid, indet. and ecrinoid disks

Trilobite
Proetus sp. c¢f. occidens Hall and Whitfield
Pisces

Fish plate

Rundle Formafion

Massive limestone beds of the. Rundle formation.form an al-
most continuous dip slope on the southwestern flank of Brazeau. Range, and
dip steeply on the northeastern flank. TUpper Rundle strate also outerop
on the north side of Saskatchewan Rlver Valley near the western margin of
the map-area. : S -

The Rundle formation in Alexo map-area overlies the Banff
formation and underlies strata essigned to the Jurassic period. Both
lower and upper contacts are distinct. The formation is essentially lime-
stone, and is divisible into three lithologic units. The following seotion
meesuring €645 feet in thickness along Dizzy Creek is con51dered representat ive
of the Rundle in Alexo map-area:

Thickness
Character. . ‘ . Feet

Overlying beds--Fernie conglomerate

Limestone, fine- to coarse-grained, buff grey, massive; weathers
white to ash-grey; small, numerous cavities in the uppers-
most 200 feet contein "pyrobitumen" and double-end quartz
cryst&ls.....u....-..'..“;‘m..o'o"-,.....-........L....-..-r.-...... 847

Limestone, thin-bedded, shaly, buff-grey; weathers buff; forms
gentle scree slopes; colour is prominent on weathered ex-

PosureSOQCUQaec0ocotoaaooioooa-.acc't‘ctoocdo‘l-'.o'c;lot;OIOO 130

Limestone, coarse-gralned buff-brown, massive, poorly bedded,
crinoidal at bese end cherty near top; weathers white to'-

ash“greyinotncnOccoo..o.ooo.un.ucl.O-QCCC’lc.l..”!...ll...l.. 168

a———

Towl thlckneSSoooo'.oo-qqna 645

Underlying beds~~Banff formation
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The buff weathering,.shaly limestorde member is much less
resistant than the massive limestone beds, and generally forms a shoulder
orsnotch betweern vhese harter members, The uppér massive limestone is
ndt markedly different fromrlimsstone below the shaly.middle” mekber, dut
it vontaine bands and flattened: allipso:Ldal nodules of black chﬁ?t fdar
!bhe 'b'op--»--'. . N g oalats i

DR BREE - oo wiii ool xtoo
Y sample of the' "pyrobltumen" found in cavities"dt, 200 feet
,;belbw. the: top: of the Rundle by the writer was submitted by Be RsiMecKey
irof the. Gealogical Survey.to the Division of Fuels, Bureau:of Minés;:ilttawa.

An ansuys:.s of 9 gremmes: of thls material is as follows. Piadoow O3Y
. % : winsaleeth
v s Moisture . 0. : 0.9 per cent : P fasvied
as By Ash -~ T L 23.9. . FR podanl T oo
I 0 Velatile mat‘ber : vRBLE M M L bhren g
T . * Pixed”carbon .- . 51,90 W e AT csinin Arye
Sudphar - % i T8 4B M ol ganbovo!
B.T.U /1b., gross 9,050

Swanan ragnnndasl P A T I Simmdan wethwe s lut T

W s deghe report accmpanylng thk’ anal’yels stabes thatrthaei 1ow:

B.T.U. value precludes classification of the material as bibumensi Further-
more;, ‘when'heated in a test tube, only a light deposit of oil or tar formed
on the walls of the tube, No smell of oil of*#2#%&s noticed, and the
,residus was not coherent, &s would be expected with & bituminous material.
It is apparent, however, that the bubstanteidd ¢ beeh " derived TobAl v ¥iquid,
s small bubbles mey be observed on some fractured surfaces, Other re-
ports of occurréenfes! of Bili¥led materdal: inditabe THAY: 1t ds WibEsPIGAd
in the Foothills b&lt. *In tHese’ #porkdlit. 1% TefBived: tol e¥1Py¥obi tumen
or dried-up bituwens It iw a black, brittle, amorphcus wubsta¥eé of
coaly appearance, having dull to moderately bright lustre and conchoidel
fracture. Double-ended duartz cryEfdls are found in the'chviti®s-With
the "pvrobitmne ', and ‘the crystals comtain black specks tha £ 88% be
"pyrobitumen" enclosed in the process of crystal growth. In ple.ces a
fow feot of limestone at the top of ‘the Rundle are.blackias: ‘B pestldtiof
permeation by thls matcrlal. ..
' Coan kD aweten e anodadati,
: " Possils collected from the Rundie formd%idd in +the‘hap-area
are: -cf, Dlphyphyllum astraeforme Warren Productella sp. cf. pyxidata
Hell , P, cfs concentrice (WBIl), P H.sps,  Spirifer Panfrensis ” krren ’
S. cf. centronatus Wmchell S. sP,,, Compos1ta cts athabasi- snsis Warren ,

C. hum:.mm. U ERAEL SERTS BN L L N

L [ . .
D % s Q .. :
ST Ariy ohou ! M RGB L2
0y
P, ke o .3 .
.............. T U g TN . R St K AU

S e e e e e e N T N O
'A thin band of pebble OOnglomerate 1 1nc‘1 to 1 foot thlck,

and 3 to 9 feet- of-goft black: shale overlying:the; ocp Lozn,eraa,a, ag.n‘ber-v
The cong‘.[omerate and shale may 1nolude equ:.v.a.l.e}l't's of Rocky Mounbaln
(Pemnsylvanian ?). and Spray:River: (Triassic) formations, recognizable in
part of Brazeau map—are& west of Alexo areal. For manplng purposes the

=~ " - ! -3 T
. L - ) . AN "{‘l,\ ,i"ma{ﬁ e it 'I,-.\-L Ak

1Ma.cKay, B. R.: Geols Sm-a Canp.da‘, Nap 414 (1941)

”
Ty ot - R . P
i

thin conglomerate and shale are mcluded W:Lth the ove*lylng Jurassm.

s gd s o

NOEH Pebbles of 'bhe con‘glo:nerata band imnediately overlya.ng the
Rundle foriitishiare black- chert, .less shevi A inch ih size,> generally
betWeen-i:'aG and 1/4:inch, embedded in % flnﬁmgrained ~ca leareonsiand: -
sandy" matr:.x. from which they tend to break outi rather than 10" frac%mre.
They mpy have been derlved from erosion ‘of - che¥t in thé' under -1ying Rundle.
A close study of the shrface! upon Wthh the tohglomerate was aep0s1ted
could net be made. bechuse. it wes everywhere ctvered’ by drlft or shale

it o gy oo

"siumping from aboves. I I B A S
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Fernie-Nikanassin Strata

. " Strata between the Rundle and Cadomin formations have

an estimated eaggregate thickness of between 500 and 600 feet, of which’
the lower 270 to 330 feet are considered to be Fernie (Jurassic) on *
the basis of general lithology. - Limestone and dark soft shale predom-

. ipate in this interval and sandstones predaminate in the overlying

strata, 230 to 270 feet in thickness, called Nikanassin (Lower Cretaceous).
Thinning of Feraie and Nikanassin strata takes place in e southeasterly
direction aoross Alexo map-area. Cherty blaock phosphatic limestone beds,
120 to 160 feet thiek, in the lower part of the Fernie formation, are
distinotive and uniform throughout the area. The character of the al-
ternation of shale and sandstone bands above the limestone, however,

. ohanges laterally within short distances, so that no section of them

. can be considered representative for the area, Jurassic fossils are
found above the cherty limestone in thin sandstone beds, but no faunal
boundary between Fernie and Nikanassin was ascertained.

-The following section of estimated thicknesses occurs
in the ereek crossing Gep Trail from the east at 2,300 feet north of
Gap Lake:

Thickness
Character Feet

Overlying beds--Cadomin conglomerate

Concealed, but known to consist of light yellowish sand-
stone in massive beds, shaly sandstone, and car-
boneceous 8halGesesressorqgossnessnsssssssnserossossssanse 157

Saﬁdstone.rfiné-gr&inod,Nlight brown, rusty weathering;
BOme 'bhin d&rklh&le bedSC'oaofo-oooaooa.o..f‘-oéocti-i- 95

Shﬂle,,dark srey.ioltliit‘lluooc.i'.-ro-olcnoooo..oro-ovtuiobo. 40

Sandstone, calcareous, light grey, weathering buff; con-
) hi-inl T&neredi&;ap. at DAS@esesovsvsssscosocscssssntssas 20

Sh.nle, black and aOft. p&rtly coneea-ledooooo~o-onolcc‘bo'-'o-_-o 50

Limestone, black, fine-grained, -cherty and phosphatic,
disposed in beds 2 inches to 2 feet thick; hackly
fracture, b\lff we&theringt-m..0010‘00-..00-.....-t-totoc 158

Shale, black, softl....J..l.o.o.ttl-coco-.'ooocc-.o"lo-o-o--oo-o- 3

Conglomerate; small black -chert pebbles in & calcareous and
sandy mtr'i‘x....olo0_..0!.0.‘..'4-,..ODQQQOOOOOQOOOOOOOOQQQIQ 005

D e d

Toml thickness.'...'l'..l 528.5

Underlying beds-~Rundle formation

In this section the Fernie-Nikanassin contact is placed
arbitrarily and on & lithological tasis at the base of 95 feet of mas=
sive sandstone, Four miles north, on Gap Creek, & coquina bed 4 feet
thick, 50 feet above the top of the Fernie cherty limestone and
300 feet (calculated) below the Cadomin, contains species of Ostres,
Modiolus, and Pecten (Gamptonectes). F, H. MoLearn of the Geological
Survey states that it is not certain whether these forms, and the
Tancredie sp. found in the section listed above, are of late Jurassic
Or very early Cretaceous age. At other places thin sandstone bands
less than 50 feet ebove the Fernie limestone oarry species of Pleuromya,
Trigonia (costate group), Pecten, Arctica, and Belemnites. These forms
seem Co be of Jurassic age.
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By et
RS Cadomin Formation

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

' *‘The thin Gadomm congIOmerate between N:Lkanass:.n sangd-
stone, below and Luscar sandstone above is an excellent horizon marker
in the Lower Cretaceous. Because of its resistant cheracter numerous
outcrops can be observed. It consists of 20 to 40 feet .of massive,
pebble conglomerate con'balning discontinuous bands of cream-:rey,
crossbedded’ sandstone. In most places the conglomerate phase pre-
dominates over the sandstone..

-----

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

bedded in a calcareous sendstone or quartzlte matrix, Pebbles:of the
conglomerate are worn by water ‘action to approximate ellipsoidal shape
and attain & meximum size of 2 inches., Most of the pebbles are between

1 and 1 inch .in size.. Ci o )

ViR BRI ' I_usoar forma’cnon

The Luscar 'f"bmétion‘, between ‘the Cadomin conglomerate
belcw and the Mountain Park formation above, contains the Lower Creta=-
ceous coal seams worked at ‘Brazeau Collieries, 3 miles west of Alexo
area, . Lower beds of the formation enter Alexo ares in this vieinity
and the formation ocoupies 2 broad syncline that begms just north of
Seskatchewan River at Dutch Creek and plunges gently southeast, Secuth
of the river Luscaer outcr0ps are found along ’che sﬁream bed of Jock

. Creek, sw.mging ‘enstward to follow the valley of Rough Craek into
Saunders map-area. SR g .o

. . : . =
| "

..........

‘cate the coal. seams ‘in the Lusear. No co:nplete section of the Lusoar
formation was found in Alexo map-area. Its total thickness is esti=-
mated to be 850 to 900 feet. The following part1a1 section was
mee.sured along Dizzy Creek, where Luscar strate have reguler vertical
dips: . o
‘ IEE R ' Thickness
L ., Character Feet

-t EN

Overlying beds--Iuscar, drlft-covered

R

Smle, bla-ck. Ooaly.....o..--‘....-n..--.o-o----.-...og-.co 38!5

cmicloogp‘qd-lt-o.io_c-co.'olno.-o.o'.4:0-t’locco,t‘ll.o-tu"._ncoo 1.0

Shale, medim green, muddy appearanceooo.--oop:ﬂ.cnonooo..o. 210
Sandstone, gritty, greygg.........g...._..-.....,g......'... 5.0

Shﬁle, black..‘.uiloolv..ilo.'ol.ln-'o.c.otottc.o.oo..potco. 4.0

........

cml....'.l..QC....I."U'..ll...."ll..".'.O.l“"....'..!l. 005

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

......

.........

......

SandstOne s fineagra ined, brown, th1n-bedded “wea thering: -
~kheki-green; shale partingsescecescscscscecsscreassees 31.0
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. : ) Thickness
R S Feet

. Shale, Sandy, Weatherlng rusty to green- s0v0sseedness e 5 oo

‘Sandstone, shaly, brownish grey-green, th;n-bedded...,. 10.5

L Ll Bk

‘ 'Shale, derk grey,.sandy and rusty weatherlng in

part; carries Campeloms sp. et baae....‘.......... 5340

Shale, dark grey, sandy and rusty weathsrlng in

partooo.oo.o-'..o-oro..ntoo.ooootoo‘.ont.oll..vo.' 9‘0

o Sha‘le, dark gi‘ey, h'a.'!"‘;“i....,‘n._.....-.~...,,.,u,....'-..6-.......-.. 400
B S&ndétone, fine;grﬂ-ine\d,i brcwn.- .o o‘b.;_‘ seseesaccsssoen .'.; .o . -200

Shale, black, containing several thin ironstone bands;
shales carry Sphaerium n.sp. (cf. onestae ?) and
Mel&nia cfo mnu or is.agoo:o-u-.ouoooo-'ooo'no'.oo.--c 25.0

Sandstone, massive, hard, fine-grained, brown-grey..... 6.0
Shale, black, containing one thin ironstone band......: 10,0
: Sandstone} thin-beddéd} finelgrainéd, brown....;...i;a; 5.0

-Shale, ‘black, coutalnlng 6 1nches of ironstone 3 feet
from the top; contains Spha.eriup n.sp. (of. onestae ?) "
and Melanla- Cfo multorbls--co--nb-o-oo-coo-oo-o-10 1600

~t

-7 st

Sandstone, herd, queartzitic, light brown, disposed in .
thln beds Separated by Shﬂle partlngst”-....-....- 27‘0

Concealed by drift, probably shale....,.......u........ 60.0 :
quet o0
Sendstone, fine-grained, brown, dlSpOSBd in beds less
then a foot thick, separated by shale partings.... 14.0 :

Concealed by drifta..-...lotou...oo-oo-t‘.too..-.oaoo. 27000

Thickness of sectlon..... 630.5

........

Underlying beds--Cadomin conglqmerate

,,,,,

Jock Creeks nesr Saskatchewan River is descrlbed below-
_ . N -Thickness
Character : Feet

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

-----
.........
R

Sandstone, grgy. sgft.,,,,...,,,,...,,...............;.. 5
Sandstone,'shgly?ﬂ{.{.:...........................;..... 5.
coal, sheared and glickensidedeseesseseecocosecnivennsee 8 7
Concealed by drlft...............,...............w....wf 50
SAnAEtone, DULT, tHineboddod. s s ssesssrecnsnsnsensensee 6

Concealed by drift-000000-0000-0050000060.-oco--.oo'o-no 6
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- Thiekness
Feet

Coal, OrusSheQ sseesessocrvaccsesesscevsonsvossssnsonsssss O 1

~ oy
?

Sandstone, carbonaceous, inferbedded with shale; -
mos‘bly concealed-.............-.....'.............. 20

Sandstone, soft, rey.......;........................». 4
Sandstone, massive; greoy~buff weatheringeccesceeccesses 24
Sandstone, thin-be@#ed? dirty.....,..........:.....,..t 4
Sandstone, massive; buff weatherlng........,........... &
Sandstone, th1n-bedded, some carbonaceous Shalécessssve é4

Shale, thin-bedded, carbonaceous; interbedded with
thin sandstone bande and ironstone noduleS...ees.s 60

Sindstone and Sh.ale} da-rk, dirty-..o.-................. 24

Shale, bleck, sof't, carbonsceous; interbedded with buff
sandstone and containing thin ironstone coneretion-

ary bands; Sphaerium n.sp. {(cf. onestae ?) in shale
and cf, Campeloms in ironstone.eeeciscccsacccsanes 24

Sendstone, calcareous; buff weathering.sesscesecococsee 10
BALE, DIACKasseanenseasnennsencensoncenseeseonsnnsenns &
Sandstone, calcareous; buff weathering.sesseescesscsass 6
Sandstone, carbonACeOUSsessesccscecsnccssssosssssoscnnse O
Sgndstone;wfine-grained; buff weathering«sesseseesssses &
Shale, sanay, thin-beddedeeesereescsssssascsrencssassee 20
Sandstone, fine-grained, caléareous, buff, maésive....:_gg

Thickness of s6Ction.eceeesesss 411

Unde}lying beds-~Luscar=--concealed by érift

From these and other partial sections it is es-
timated that the top of the zone of strate containing the small
freshwater forms Sphaerium n.sp. (ef. onestae ?7), Melania cf.,
multorbis Russell , &nd Campeloma sp. 18 tO be expected. between
400 and 450 feet above the Cadomin, and the lowest coal seam of
mineable thickness at approximately 200 feet above the top of
the fossil zone, or 600 to 650 feet above the Cadomin. No pood
section of the Luscar strata containing the mineable coal scoms
was obtained in the area, The soft beds within the Luscar have
responded to deformative stresses by complex folding., This is
especially true of the coal beds that, where encountered, are
found to be highly sheared so that the coal breaks out in small
lensy fragments.
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7. Mountain Park Formation

The Mountain Park formetion overlies Luscar strata

end underlies Upper Cretaceous -shales.of the Blackstone formation,

.......

In Alexo area, outerops of this formation are almost all south of

Saskatchewan River, except at the east side of The Gap, where the .

Mountain Park passes under ‘the main- faults of Brazeasu Renge north .
of the river.

.......

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

No complete section of the Mountaln Park wa.s found
in Alexo mapearea, 'In the northern part_of Brazeau map~area the
formation was found to be 650 feet thick'. It is estimated to be

it

Mackey, B. R.: Geol. Surv. Camada, Paper 43-10, p. 5 (1943).

.......

600 feet thick south of Rough Creek near the esstern margin of
Alexo area. A pebble-cobble conglomerate band marks the upper
' car formation, is indefinite. Onme conl seam 2 foet thlck oceurs
near the base of the formation. The main coal seams of the under-
lying Luscar formation occur in'an intérval of 200 feet of strata,
the top of which is estimated to lie approximately 100 feet below
the base of the Mountain Park formation as mapped. Mountain Park .
strata consist of thin- to . thick-bedded, crossbedded, grittr; grey
sandstone, weathering pale greenish grey, "interbedded with green -
to dark grey shales that weather gréen, grey, and near the-top,
maroon. .., .

~The conglomerate bed at the contact of the Mountain
Park formation with the overlying Blackstone formation is apparent=
ly continuous throughout Alexo map-area, although it varies in
thickness and character. On Jock Creek it consists of & ‘veneer
of bluish grey quartzite cobbles and pebbles, well worn to ellip-
soids, attaining a maximum dimension 'of ‘5 ‘inches. Along Gap
Creek two veneers of such cobbles and pebbles are found, separated

by 5 feet of shele and sendstone. These apparently cénverge and .- -

-------

in places near North Ram River, Nicé Creék and its tributapies,

and in Saunders map-area along Rough Creek. In these places the
conglomerate oons1sts of pebbles and cobbles of buff-grey and.

in a green-grey, gritty, sandstone matrix. The cobbles attain a
maximum size of 6 inches. Variability in thickness of -this cone
glomerate, its poor sorting, and the character of overlying and
underlying strate assist distinction from the Cadomin conglomer-
ate at the base of the Blairmore.

No flora was collected from the Mountain Park for-

mation. It is regarded as largely non-mArine and as Upper Blair-
more in age. .

Blackstone Formation

The Blackstone formation, consisting almost entire- :

ly of thin-bedded, black, fissile, soft, marine shales, ove. lies .
the conglomerate at the top of the Mountain Park and -underlies,
the Bighorn formation., These shales underlie most of the lowlands
south of Saskatchewan River on both sides of Brazeau Range. They,
weether easily, whereas the overlying Bighorn sandstone is very
resistant. The topography south of Saskatchewan River and west

e
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of Brazeau Range is en expression of this differential erosion.
Broad, high ridges owée ‘their stability to a capping of Bighorn
sandstone, below which the soft Blackstone shales form long slopes
" to the lowlards. Deformative stresses have produced more complex
foldlng in the Blackstone shales than in the Bighorn. This folding
ig extreme in the Blackstone on the eastern side of Brazeau Range.
--No.complete,.uniform section of Blackstone was observed in Alexo
rap-area. The partial section listed below occurs in the southeast
corner of the area, south of North Ram River. o
o - .. Thickness
Character o Feet

o

. Overlying strata--Bighorn sandstone

Shale, ‘dark grey, sandy at top, many thin bands of iron=
. stone coneretions near top; a few large ferruginous
limestone concretions scattered throughout.ecesssess 290

Shale, grey-black, rusty and sulphurous; a few ferrugin-
-w" " ous limestone conoretions, attaining a maximum size _
-of 3 feet,near top.j.;.f-o.oaoﬂ;o.oooooouoboooo.coc 40 R

Concealed...ﬂ...-.........f..;...;..o-.o..;....-b.iféhap‘ 16
: S .o

Shale, sandy, derk grey, -rusty weathering, hard, ul- "

phurous..-.o.......................-.......-.....o. 24

-x" - >
o R

S}ﬂ-le, black.."’;..:.‘;:‘.....l...'.";.'..Il".........'....l. 40

Limestone, dark grey...:&{,ii?--,,}i,.i,-...-.........-. 1
e .

RS

Shale, bl&ck;i..(i;"‘...Il.‘..“.l.:-;!.IQ.O.‘."O"‘.'I.!.'.. 15
.- B « e ‘. : o .ot

Concealed..?.-....};;iw;....-...;.a}........,......3.... "55 Tk

. ‘Shale, calcareous, black to dark grey;’liméstone band at
base; Inoceramus labiatus abundant near bas€seeesss B0

Conc.wled-o.'QOQQOOOQO‘QOI'...OC00‘-..’.000..‘.000‘00’.;.0.0... 60.

Shale, calcarGOus, black, spllntery..................... 24

concaled‘.‘......‘"...‘......."‘..'O............‘...... 195

Shale, dark—grey; containing Inoceramus labiatus and
Watinoceras sp. ’.'...'.0!..."ll.."....."‘.l.'..'. 60

Goncealed........i.;...J......................Q....o..-- 30

Shale, black to dark grey, containing two limestone bends
less than 1 foot thick. Beds of this zone are in=
volved in minor folding; repetitions are eliminated. 40

Shele, blackeessesssatssesnrsssasecasasncsssscescsassansanse DO

-

Concmled‘......l"'.‘......I......C".I.Q...Q"....l...' 95

Shale, dark grey, thlnnbedded....--.......-.-............ 50

Concealed"tocobcnoluootcoiotoouoolcoc..-.o.ooc.-oo...‘lo 70

Shale, sandy end calcareous; dark grey, thin-bedded, con-
taining fish scales, vertebréé, etc................. 3

....... -Total thickneoss  of- section... 1,208
Strata below concealed by drift :



The base of the formation is not exposed, but it is
known from outcrops on Dizzy Creek that the sandstone containing
fish scales and vertebrdd is not far from the contact with the un-
derlying Mountain Park formation. Folding Rrevent‘s a reliable es=-
timate of this intervel. Webb and Hertlein* place such a platy to

lWébb, Jo'Bo, and Het‘tlein, Le Go: Bull. AaAlPuG’n, vol, 18’
No. 11, p. 1393 (1934).

A R A TS R F .
-mssive.‘sgnds#;.ozqu:&)fqd; containing fish remaing at about 100 feet
above the babe pf tHe:Blackstone’ on Ghost River. At this locality,
the Blackstone-has & thickness of only 900 feet, so that it is
likely that the interval is a little greater in Alexo map-area,
Assuming such e figure for the section, however, the total thick-
ness of the Blackstone in Alexo map-area is approximately
1,300 feet.

No fossils were found in the uppermost beds of the
formation, and the lower strata appear to be barren except for
fish scales and vertebrd® contained in thin sandstone beds near
the base. ., Inoceramus labiatus and Watinoceras sp. are generally
abundent in several hundred feet of black, nhard shale at about
the middle of the formation, first appearing at about 500 feet
below the top. Ferruginocus limestone conecretions in this zone

.........
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it 7 gighorn Formation | .. °
i & _

S TUARIL
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| The!Bighown formation oaps the high ridges south of
North Saskatchewarn River.and west of Brazeau Range. Although it

is a relatively thin formation, it is resistant to erosion, and
consequently, the ridges have a characteristic form. Bighora sande
stone mekes e.steep ‘dliff at the top, facing away from the diresction

of dip, and Blackstone shales form long slopes below.

........

and its response to deformative stress show clearly that it may

be considered to consist of three parts. The lower and upper:

parts are hard sandstones, and the middle division comprises soft
shales end shaly sandstones, The Bighorn sandstone.members break

ix response to stress, but their resistance to breaking mesults in
faults being localized in the shaly middle member, or in Blackstone .
shale below or Wapiabi shale above,. In the. southwestern part of

the map-area, thrust faulting from the southwest has produced a

sandstone members, or the whole formation.

.The following section is exposed on the south bank
of North Rem River %~mile east of the mouth of Lynoch Creek, in
the southwestern corner of the aresa;

........................... evsve.n......Thickness

Character Feet

base to gritty, thin-bedded, and crossbedded at .
top; ledge-forming; characterized by abundance
of Ceardium pauperculum; not ‘exposed in this '~
section, but estimeted from outcrop £ mile.west...... 30

Sandstone and.shale, interbedded; shale predominates

at baseo'-o--u.c‘oco'op..ouo."c‘n-o,0:00anpo;oo.oooonoooc'o.ooc 37
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) Feet

Shale.— black’ soft..-"COQOl...I.'.’..'..Oﬁlvl.‘,'.‘.lfl‘-..l.'. lo

Sandstone, dark brown,-thin-bedded, shgly..gé..;,..;qﬂ.z; "5a. ',

Sandstone, shaly, and shale; green-g}ey sandstone intenJ
bedded with black shale; several thin ironstone

bandsooo-oooooo.oocoooocoo-a'.ncoo.ouco.oooouooo.!.o 55‘ .

Shﬂle’ blg;ckQIQOOQQl.............l........0..."...“”.0..‘.‘. 5

Sandstone and shale; green-grey sandstone, interbedded ,
with bleck shale, several thin ironstone bands.eeses 13

SMIS, black; several thin 1ronstonelba.nds.......‘...:.,...... 17
Shale, black; some lumpy, green-grey, sandy shale..eesese 30

Sendstone, shaly, poorly bedded; 6 inches of ironstone at

base.......i......l........‘...'..........‘.......'. 2.5.

Shale, sandy at top to black,lfiss1le, sof't shale at base 36
‘e 17
Sandstone, massive, sparkling, fine-grained, dark groy at
tOp “to oream-grey ot b&se-ooooo.oa'coooooocoooooon.o 15

tay

Sendstone, quartzitic, massive, thlck-bedded, flne- :
grained, light grey; veneer of small black, chert P
pebbles on top; worm-tracks or root-markings common., 1O

Transition; sandstone at t0p bacomlng thinner bedded,
darker, and more Bhaly toward beSCesssessssenssaness 1B

Total thicknesseesesssesecs 318

Underlying beds--Blackstone formation.

: . ST A

¢

The uppermost Bighorn strata are not exposed at
this place, but it is, known from partial sect1ons on Ram River a
mile to the west that’ about 30 feet of sandstone overlies the. tOp
of the section desoribed above, This sandstone: is. bnff-brown. o
fine-gra‘ined to gritty, and crossbedded, containing several thin
ironstone bands and sparse, small, black chert pebbles, Cardium.:
E%ugerculum is common. Scaphites ventricosus is found less than.

feet above this sandstons, in black shales considered to be

Wapiebi. The figure obtained for thlokness is in agreement with
the thickness determined by. MaoKay in the Brageau maP-area im-

WacKey, B. Re: op. cit., 1941

mediately west of Alexo area, MacKay finds that the thickness

of the Bighorn decreases eastward to 250 feet at .the headwaters
.of Nordegg River in Wawa Creek map-area. Twelve miles south of
Alexo area, on the south fork of Rem _River, the thickness of ex~

poied strata that correspond to Bighorn ;n.Alexo area is 284 feet?

2

1
)

(&1

Shale. black, contalnlng several thin sandstone bands.ses '15f2 L

A

iy,

o1

. . +
L

Evans; Ce Su: Geol. Surn., Cana&@, Sum. Rept;‘1929, Pte B, p.h$5,-?
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.. Minor wariations .in lithology within the Bighorn ~
formation are &pparent, but the genmeral lithological charncter:is
consistent throughout Alexo mep-area, : Sandstone beds may appear
locally within the central, dominantly shaly part of the formatiop.
In Alexo map-area.the basal massive sandstone is charactérized by,
s thin conglomeratic band of :small, black and creem ehert pebbles ':
occurring at:the. top.. . It is- only- & veneer' in' most’ placésk"The
pebbles of this conglomerate are generally less then ¢ inch in di- i
ameter, attaining.o .moximum. size-of-#- inch: ' Sinuous worm-tracks
or root-markings are also a common feature of the basal sandstonse,
and ripple-marks are present in.some places in’the ‘lower Bighorn
sandstones, .On &.ridge!south: of ‘Rough Creek a local developmént

of 20 feet of conglomerate containing red, greem, black, and white
chert pebblesin.crossbedded -sandstons'is found at the top of ‘the

lower sandstone member . . L REEIREY

.
'F:

--------

The contact of the Bighorn sandstone with the over- .
lying Wapiabi marine shales is distinct, but the lower contact is
gradational from the massive, Yight grey, quartzitic sandstone of
the lower member, through an alternation of about. 30 feet of sand-.
stone and shale into'the underlying Blackstcne merine shales. '

Inoceremus: capuius is generally abundant in ferruginoua
bands within the lower-Bighorn: sandstones, Inoceramus capulus var.
corpulentis, I+ leylandensis, I. leylandensis var. bighornensis, and

Brachydontes multilinigera are &1s0 found in lower Bighorn sandstones o

of the mep-area. Inocéramus spe is found in the middle shaly member
and in the upper sandstone. The uppér sandstone is charactq ized by
an abundance of Cardium paupérculum. F. H. McLearn points ocut in a

report on this collection that Brachydontes mulflllnigera, previoug-
ly collected only from the Dufivegan formetion of Peace River regiom,
NOW 8ppears to be a species with a lOng range. h -

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

The Wepiabi formation is poorly exposed in Alexo map=-
aree., Outcrops are found in the southwestern part of the area, and
along the creek immedistely west of Deep Creek, which is north of
Saskatchewan River and east of Brazeau Range. In the southwestern
ocorner of the area the Wapiabi is involved in- thrust faulting that
causes repetition of the lower beds and contact. No complete section
is exposed and no.reliable figure for thickness can be given. An
estimated thidkness based on outerops in the: southwestern -corner of |
Alexo map-area, is between 1,500 and 1,600 feet.. On the eastern side
of Brazeau Range, morth of Saskatqhewan Rlver, the thlckness is es-. .
timeted to be 1,400 feet, - : - :

The Waplabl formation consists of black mirine shale
and sandy shale, containing concretions and concretionary bands. of. .
rusty weathering limestone. "The contact with the underlying Bighorn
sandstone is distinet, marked by a thin band of chert pebble conglome
erate. At the top of the formation an increasing prominence of sandy
beds renders the contect with the overlying Brazeau formation
trensitional. In the ‘stream bed of the creek immediately west of
Deep Creek, the upper contact of the Wepiabi is.placed at the base
of these trensition beds, at 8 2-foot bed of chert-conglomerate oc-
curring in grey, shaly sandstone with ferruginous limestone con-
cretions. 'These concretions contain Oxytoma nebrascensis ? 2:d
Baculites cf. aquilaensis- Reeside . AT 6bout 300 Fest below the
contact rusty weatherlng, calcareous concretions .enclose Baculites -
sp. and Anomis of . subquadrata. Scaphites ventricosus-is common
in several hundred feet of shales at the base of the Wepiabi, and
he.s been found within 20 feet of the lower contact.
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Brazeau Formation

o . Brazeau strate are found overlying Wapinbl shales,
'along the oreek immediately west of Deep Creek north of Saskatohowan
River. This belt of rocks is synclinal, bounded east and west by

© two ma jor thrust faults, one at The Gap and one crossing Saskat-’

“‘chewan River 2% miles east of The Gap, Brazeau rocks ooccur along
the crest of Stolberg anticline in the northeast corner of Alexo
map-ares, but mapping of this structure is not complete. - -Lower: beds
,of the formation cross the extreme southwest ‘sorner of. Alexo area

Outcr0ps of Brazeau strata are scarce in the.mapped
_ part of Alexo map-area, As no complete section of the formation was
“"found, no estimate of thickness can be made. MacKey estimates the
" thickness in Wewa Creek map-area to be about 4,700 feet, exelusive’
of the transition beds at the base., These transition beds are in~
'cluded with the Brazeau in Alexo map-area. " Brazeau strata encoun-
’téred consist of poorly consolidated, coarse-grained, gritty, light
greéy to greenish grey sandstones, dark greenish grey, silty shale,
poorly consolidated, dark olive~grey clay shales, and, at the base,
grey sandstone alternating with grey-brown, sandy shales above the-
Z-foot conglomerate band that marks the Wapiabi-Brazeau contact.

-~ - 'l !
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Edmonton Formation

N

Edmonton beds underlie much of the ummapped part of ™
Alexo map-area, where they are exposed on both flanks of Stolberg = ~
anticline. Southwest of this structure the strata are included in e
synclinel fold, the southwestern limb of which is overturned. The
coel beds of the Edmonion were not observed on the -overturned limb™
of” ﬁhe Synoline, but they cuterop on the gently dipping northeast
1limb 1§-miles eagt of the fault on Saskatchewan River. They have
been removed by erosion from-the crest of Stolberg enticline north-
east of thée syncline, reappearing on the northeast flank of- the anti-
cline at Saunders and Alexo coal mines. Discussion of structure and
stratigraphy northeast of the fault on Saskatchewan River is not pos—
sible until mapping of this part of the ares is oompleted.’ ‘

[N

STRUCTURAL GEOLOGY

Structures in Alexo map-area are typzcal of most of .

such features encountered elsewhere in the Foothills belt of West~ ';;L,

central Alberta; All formations are involved in complex folds and

fault.plates that are generally parallel and, over most of the area. :i

trend northwesterly.

T The southwast corner of the map-area is underlain
chiefly by Blackstone, Bighorn, and Wapiabi strata., Thrust faulting
has caused much repetition of beds. The existence of these faults
is attributed to notable differential response to stress of those
particular beds ih which they occur., It is evident that aame of

the faults preceded folding., This is shown by a fault plate of Big—"

horn sandstone, -faulted over Wapiabi and Bighorn, that has been
folded with the underlying beds into the syncline now containing

the stream bed of Philip Creek. Two tightly folded anticlines lie
on either side of Philip Creek. Eastward, in the south-centra) part
of the map-area, Bighorn sandstone caps a wide, relatively flat
highland and shows, by its attitude, thet deformation’ in this part,
of the area was slight.’ The underlylng Blackstone shales, however,
reveal minor structures not reflected in the competent Bighorn ‘above,
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Rundle limestone outorops on the north side of Saskate
chewan River Valley-near the western margin of the area, surrounded
~rBy-ysunger beds.. The structure of these beds is'anticlinal, with:
closure.on -all sides. except to the northwest. 'In this direction- the
fold fedes into's homoollne of southweut-dapplng strata and there is
no-c¢losure., e

e e

ey e . - . . . ¢ R Ty - .o
bt The dominant structural:and topographic. feature of
Alexo map-area is Brazeau Range, en"outlier of 'Palaeogoic rocks that
was thrust up from the southwest to form an asymmetrical anticline.
The. southwest limb-dips at low angles in the northwest part of the
. area, inereaszng to & moderately steep attitude at Saskatchewan River
Gap.. South of the river dips on this limb bectme more modérate. The
northeast limb is steep or overturned and associated with thrust
faulting of large throw from Shunda Creek Gep to Sasketchéwan River.
This faulting brings Pald®ozoic,~Jurassic,; and -Lower Creteceocus strata
ron the west side in contact with: Upper Cretaceous beds ‘on the’ east
slde. . . : R LT e BT
. . .. . w‘,'.*(\v(
: South of Saskatchewan River marked ichangés “océur: “in
the width -of Brazeau Renge and in the trend and nature 'of“ft& structure.
These changes are related to rapid fading of the mein fauluvs south of
Saskatchewan River and to accommodation to stress by folding rether
than by faulting. Several folds have ‘developed, of which the most
westerly corresponds to the main enticline of Brezeau Range north
of. the river. None of the other component folds ‘hes a counterpart
on that side of the river. Fach is: asymmetricai, with a steep~or
- overturned northeast limb, and each -.converges towards’ the others to
plunge beneath the thrust faults at The Gap.: The trends of their ®
axes thus account. for the W1dening of Brazeau Range south of Saskate
chewan River, and the swing in structure:to. the east in firont of ‘the
ranges The axis.of the main anticline of Brazeau’ Rangs dbes: not” turn
abruptly east at The Gap, but continues southeast for nearly 5 miles
: before swinging gradually to due'east as 1t crosses’ the eastern margin
\pf the, mapvarea. - . : i - ‘“j
“e0 e u . R R
In the stream bed of Dizzy Creek, 680 feet upstream
from the point where Cedomin conglomerate crosses the creek, Rundle
limestone is observed immediately overlying Luscar shale.and sand=
stone. The Luscar outerop is epparently a window below a folded
fault as the strata above are continuous, closing over the break in
an anticlinal fold (See map). On & ridge 13 mjles southeast of
this point, Rundle limestone is again observed faulted over Lus¢ar -
bédé. Hundle and Luscar strate dip, southwest.- ThlS struoture was.
encountered at the end of the field season and it was not pos31ble‘
'to oomplete mapping in this vicinity. The wrlter believes, how= .
ever, that the observations made indicate & folded fault that turns
down, so that Mesozoic rocks lying nertheast .of. it with tops facing
northeast, and Palaeoz01o rocks. southwest of it with tops -facing : :
southwest, are parts of an unbroken,succes31on over. the fault.

Northeast along Sasxatchewan River 2 miles frqm

the main faults at The Gap another ma jor fault brlngs Blacz stone :
beds, on the west s1de, in contact with Edmonton strata .east of the
fault. South of the river and west. of. the fault the succession of«;
strata at the present topographic surface is essent1ally unbroken. -
from the Blaokstone at the fault to the lowest beds exposed.in the - |
core of Brazeau Range. All of these strata have been .subjected 'to:.
complex folding. . The' general structure. just. west of- the, fault is ;,
a wide syncline, modified by smal) and intricate folds. North of --
the river the strata southwest of this fault are also bounded on
+the southwest side” by faultlng at the front of Brazeau Range.
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Qutcrpops are. scarce in this, block, but it is apparent that pro-
gressively younger beds occur nozthward Eost, of thls‘block, at,

the fault; on Saskatchewan River, lower Edmonton beds.are found. over-‘fy
turned on the southwest lﬂmh of an asymmet:lcal syncline. These N
beds rise gently on the northeast limb to form the flank of a.broad. .
anticline known as Stolberg enticline. The axls of this antlcline

lies .close to Stolberg, trending northwest and southeast beyond. the
north and east limits of Alexo map-area. Upper Brazeau beds are ex-
posed along the crest of this anticline.

ECONOMIC GEOLOGY

Until mapping of the Stolberg anticline in the north-
east corner of Alexo map-area is completed, evaluation of its pos-
sibilities as a source of commercial o0il production cannot be made.
For the same reason disposition of mineable coal in the Edmonton fore
mation within the ares cannot be shown. The Stolberg anticline ex-
tends beyond the north and eastern limits of Alexo map-area, In

Wawa Creek map-area to the northwest, Stolberg anticline is deseribedl

1MacKay, B, R.: oOp. cit., p. 6 (1943)

as a fold of good closure, but one that is tightly compressed and has
associanted faults dipping in opposite directions on the flanks. In
Alexo map-area the southwest limb has much lower dips than in Wawa
Creek area, and faulting on this limb is probably not as pronounced.
The drilling depth to Rundle limestone is at least as great as in
Wewe Creek map-area, because beds exposed at the crest cannot be far
below the EdmOnton—Brazeau contact. The minimum depth to Rundle lime-
stone under Stolberg anticline in Waws Creek aren is given as 7 000
feet.

In the southwestern part of Alexo mep-area, Philip Creek
flows along strike in & syncline between two anticlinal folds. An out-
crop section across the more westerly of these structures was found in
only one place, in the upper reaches of Jock Creek. There Mountain
Park sandstone beds close over the crest of the fold, dipping as much
a8 55 degrees on either side. This fold extends beyond the south margin
of Alexo map-area. Closure along strike was not determimable,

The anticlinal fold immediately east of Philip Creek
is a tight fold. Steep dips in Blackstone and Mountain Park strata
are found on both flanks near the crest. At the south margin of Alexo
mep-area Bighorn sendstone can be traced across the crest of this fold,
but & fault occurs on the northeast 1limb with a throw of approximately
200 feet. This structure extends southeast beyond Alexo area. A
southeasterly plunge is indicateq by the differential elevation of
Bighorn~Blackstone and Blackstone-Mountain Park contacts. No closure
wa.s found northwestward and a fault is found along the strike of this
structure in Brezeau map-area to the west?,

MacKey, B. Re:t Op. cite, 1941

Coal is mined from lower beds of the Edmonton formation
at-Alexo by the Alexo Coal Company, Limited. Just beyond the east
limit of the map-area there is & coal mine operated by the Bighorn
and Saunders Creek Collieries, Limited. These mines are located on
the northeast limb of Stolberg anticline. Coal seams of mineable
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thickness occur in the Iuscar formatlon in Alexo map=-area, in strata.
that do not tend to outerop. Where they are observed the coal is
sheared, breaking out in smll lensy frogments. Very little mine-
able Luscar cool is present north of Saskatchewan River in Alexo
map-area, and deposits south of the river are less.accessible than
Luscar coal elsewhere in the reginn. :
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