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ALEXO MAP-AREA I ALBERTA. 

.oz:== .• _ 

INTRODUCTION 

Alexo map-area lies in west-central Alberto. between 
lntitudes 520 15• and 52° 30• and longitudes 115° 45 1 and 116° 00 1 • 

The village of Alexo is situated in the northwestern corner of the 
areo. on the Canadian National Railway spur line from Red Deer to 
Brazeau (Nordegg). This railroad and the nearby motor road offer 
easy access to the district. An excellent ferry on North Saskatchewan 
River l~ miles west of the village of Saunders is operated by the 
Shunda Ranger station. Within the mo.p-o.reo. east-west travel is facili
tated by the Saskatohewan. and Allenby traps_ a1on~.-- t_he z;o;r~l'l f,l.nd south 
sides of Saskatchewnn River, by the Shundo. 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 Saskatohewa.n 
River by e. trail along Gap Creek and Nice Creek~ and north of the 
river by an old trail that connects the Sasko.tchewan trail with the 
motor .. r..oa.d on the east side .of Brazeau Range • 

.. Previ()us geological work by._All!'.l.n .Q.nd Rutherf.ord1-.-in 

1 . 
. Allan, . J. A., and Rutherford, R. L.: Scientific and Industrial Re-

s·earch Council of Alberta, Report No. 6, pt. 1, 66 pp., 
(1922). 

Saunders ·cr·eek and Nordegg coal basins included that pa.rt of Alexo 
map-area lying north of North Saskntchewo.n 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 
Fal!f'eozoic and Mesozoic fossil collections. 

PHYSICAL FFA TURES 

_ .. _ Ale~~maP."'.'8-rea has _a _ :ma.xiIJium. relief of about 3,400 .feet. 
Brazeau Range, the most prominent topographic feature of the area, is 
und~rlain by Fa.laeozoic . calcareous rocks f-0lded into an asymmetrioal-· -
anticline associated With strong thrust faulting north of Saskatchewan 
River. Most of the prominent ridges west of Brazee.u Range a.re capped 
by thin but resistant Bighorn sandstone. The lowlands southwest of 

r. 
the range have resulted by erosion into softer strata, notably those 
of the B-lackstone and Luscar formations. Ea.at of Brazeau Range re
lief is slight. Sandstones and shales of Upper Cretaceous age under
lie this pa.rt of the area. All topographic features are rela:ted to 
differential resistance to weathering of lithologic units and to 
their structural disposition. · 
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STRA TIGRA.PHY 

Ta.ble of Formations 

Era. Period · ~ .. ~poch 
•, ;~ .: .I 

Cenozoic Modern ., Pleistocene and Recent 

Erosional unconformity 
.. 

·- .. .~ 

.. 0 

" ' . 

. .. ·- - Upper Cretaceous 

.. 

Mesozoic Cretaceous 

Lower Cretaceous 

,, ' 

: . Jura<i sic 

Erosional unconformity 

Mississippian and ? Pemisyl -va.nian 
Carboniferous 

Formation 

Edmonton . 

Bra. zea.u 

Wapiabi 

Bighorn 

Blackstone 

Mountain Park 
,. 

Lu scar 

Cadomin 

Nikanassin 

Fernie 

Rundle 

Thibkness 
·Feet 

? 

? 

1.,400-1,600 

275 - 320 

1,300 

600 

850 - 900 

20 - 40 

230 - 27· 

270 - 33C1 

645 

Fa.laeozoic Mississippian Banff 617 
.. 

Devonian Middle ? and Upper Devonian 1,785'1" 
.. 

General Stntement 

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. No Permian or Triassic rocks 
were identified in the area.. Erosional contacts are suggested by con
glomerate at the contact of Palaeozoic and Mesozoic strata, and by 
conglomerate within the Cretaceous system. Exposures of pa.1aeoioic 
rocks are confined to Brazeau Range and an outcropping 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 are exposed 
in Brazeau Range at Saskatchewo.n River Gap. Division of the succe~sion 
can be made easily at weathered exposures, but not as so.tisfactorily 
from the frJi,sh rock, such as drill core. 

In Saskatchewan River Gap, cut through Brazeau Range, 
about 300 feet of grey-weathering, black, fine-grained limestone, shaly 
limestone, · and calcareous sho.le are exposed o.s the lowest stratigraphic 
zone reached by the land surfa ce of Alexo ma.p-o.rea. Drift obscures 'bh.e ' · 
lower limit. of this zone, but. the upper 1-imit is sharply defined a·t ex:.. · 
posu.res ·by colour change. The uppermost 50 feet of strato. are brown to 
black, po.per-thin, co.lca.reous shales. At 15 feet below the top the 
shales contain small, pustulose, linguloid brachiopods of o. new genus. · 
At 50 feet below the conto.ct fish. -spines a.re contained in o.· black ·sand- · 
stone band. Approximately 300 .feet below the conto.ct Spirifer jasperensis 
·warren, Athyris sp., Murchisonia sp., and an orthocerated c-;)phalopod (un

determined) were collected from black limestone beds. 

. ' 
A cliff-forming member overlies the cream-weathering 

shales. This division, estimated to be 120 feet t h ick, , consists of an 
alternation of massive, grey-brown limestone and thin-be,dded, dark grey-~ 
shaly limestone in beds from 2 to 7 feet thick •. Cliff face~ (ff this 
member have a ribboned a.ppeo.rance, resembling a S\l_~rnessi·on -di·~;Large-
scale varves. The distinctive cream colour of the unde:i::- lyir1g; weathered 
shales affords a well-marked lower contact, . but the upper l:L'li±t of the 
ribboned member is tro.nsitional into the more uniform shaly ·limestone 
member above. Limestone beds at the base of the ribb()n in~l:,l_e_t.: __ garry o. 
prolific fauna, including the following f_'orms: A.tryIJ3: retJjcula.: ris var. A, 
Atrypa. sp. cf. missouriensis Miller , Mn.rtinic.._ n.sp. A, Athyri:? sp. B 
(shape like A. angelicoides Merrio.m, but hn.ving fine spines),- Athyris 
sp. (young), Leiorhynchus n .sp. A, Leiorhynchus n. sp. A, var., ·Pugna ;< 
sp., Camarotoechia sp. A, Schizophoria sp. A, and a go.·steropod, 
Murchisonia sp. 

Strata overlying the ribboned member are th~n-bedded, 
buff-grey-weathering, drab brown-grey, fine-grained limestone . c. nd shaly 
limestone, containing some mo.ssive beds of crinoidn.l buff-brov.1.1 lime
stone in the upper pa.rt. On a ridge~ mile north of Dizzy Creek where 
Devonian, Ba.nff, and Rundle rocks ho. ve steep dips, this success·ion 
measures 267 feet in thickness. Contacts with the ribboned member be-
low and the distinctive saccharoidal dolomite above are transitional. 
Where these members form cliffs, as they t end to do, the intervening 
shaly limestone forms a scree slope easily recognized in the field. 
Numerous fossils are contained in thin limestone bn..nds nea r the 00.se of 
the shaly limestone, including lar ge Atrypa n.sp. A, .Atrypa reticuln.ris 
var. A, Atrypa sp. cf. missouriensis Miller , o. Cyathophyllum-like coral, 
and a. Diphyphyllum-like coral. 



· Rela-tive ·to the fauna:s ·"of-all the pre'<~eding lists, 
A. E, Wils'on of -the ' Geologica l Survey reports the. t they are ~of Middle" 
Devonian or 'lawer' ·trpper Devonian age ·, A trypa is the most prominent 
genus, but because the forms are new, it is not feasible to place the 
age more accurately. 

Resting upon the t hin-bedded sha.ly limestone, With trans
itional contact, is a distinctive uniform member consisting of dense to · 
porous, medium- to fine·-grained, brown-grey, saccharoidal dolomite 
~19 feet thick as measured by tape on the ridge north of Dizzy Creek~ _. 
Porosity is accentuated ·on weathered surfaces by development of irregular 
cavities, This rock is recognized in Ram River No. 2 well (diamond drill) 
in sec, l, tp. 37, rge. 11,· W. 5th mer., in Tay River· map area, 25 miles 
southeast of The Gap. No fossils were observed in the saccharoidal 
dolomite. 

Immediately overlying the saccharoidal dolomite is 97 feet 
of softer, oream-buff-weathering, brown-grey, fine-grained shaly lime
stone, containing a few, dense, grey, fine-grained limestone bands be
tween 1 and 3 feet thick. The lower contact with the saccha.roida l dolo
mite is transitional, but the upper limit is well defined · again'st mas- . 
sive, fine-·grained, dark bro'wn-grey limestone 41 feet thick. It i ·s · 
overlain: by 16 feet of thin-bedded, cream-weathering, · cream; fine-grained, 
shaly limestone. At the top of these beds is an horizon carrying a :pro:.. 
lific and diagnostic fauna, chiefly brachiopods. Between this horizon 
and the bas.e 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: 

Brachiopoda 

Rhipidomella sp, 
SchizQphoria striatula Schlotheim 

· S. stria tula cf. australis Kindle 
S. sp. A and B 
S. sp. C, cf. iowensis Hall, 
Schuchertella sp., cf. girtyi Shimer 
Productella coloradensis Kindle 
P •. sp. _cf. spinulicosta ta Hall 
P~ sp . _A and B . 
Camarotoechia cf, nordeggi Kindle 
C. sp. cf, nordeggi Kindle 
C. of. banffensis Warren . 
C • sp. D 
Leiorhynchus cascadensis Warren 
L. n.sp. B 
"S°pirifer whitneyi Hall 
S. whi tneyi var, 
S. whitneyi animasensis Girty 
S. whi tneyi cf. monticola Haynes 
S. cf. hungerforerr- Hall .. 
S. sp. cf. hungerfordi Hall 
S. sp. cf. utahensis 
S, sp. cf, raymondi 
s. cf. argentS.rlUS- Meek 
s. sp. A, B, C, and D 

- Platyrachella sp. 
Ma.rtinia n. sp. 
Cyrtina n. sp • 
Athyris parvula Whiteaves 
A. sp. A 
A. sp. B, shape like A. angelicoides Merriam• but h~~ing 

fine spines 
A. sp. C and D 
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· Pelecypodo. 

Avicul9pecten ~p. · (~) 
cf. Macrodon sp. · 
Pectenid pelecypod 

Gasteropoda 

Straparollus 
Euomphalus cf. inops Hall 
E. sp. A 
Loxonema sp. 
Dia phorostoma __ sp_. . 
cf. D. sp. 
Ga. steropod_s inc;let. (minute) 

,· Orthoceras sp • 
. ( • . ' 

· Michelinocero.s 
M. ? sp. cf ._accelerans . R?-ymond , 
~f. Oiinoceras sp. 

· cf~· Offleyocero.s ·sp. 
· ? Agoniatites sp. 

:, 

The o.bove fauna is of Upper Devonio.n ~ge according to 
A. E. Wilson of the Geological' Survey. Relative to all the · Devonian 
collections· 'iis"ted. ·a .. l:iove, it i's 'pointed out that 'the lower· beds are 
characterized by the genus A trypa, the upper beds by the abundance 
and persistence of Spirifer whitneyi and its variations, Schiz'ophoria 
striatula wt th. i "ts variations, and the Camarotoechio. of the nordeggi 
type. Only one spec~es, Athyris sp. B cf. o.ngelicoides Merriam! . 
crosses the di v"iding line and it is rare Jn the lower .b,eds. ap.a: pr'c)
lific in the upper beds. The. upper beds 're'rerred to iri th:i,'s 8.no.lysis 
a.re those ·at 25 {eet "below "foe base of · the Banff" fonna tion and the 
lower beds lie between 600 and 1,800 feet below the be.se of the Banff •. 

; -

Banff Formo.tion 

No Exshaw .sha.le was identified between .Banff and .Devonian 
rocks at any place in Alexa map-area . It is possible, however, that 
it is present as a thin band. In Ram Rive.r No. 1 well, 15 miles soufu~.-: 

east of' The G0;p in So.unders map-areo., 6 feet of black ·sha le is foup.d 
.at the base of the Banff. This may be Exshaw shale. 

The Banff formation, immediately o~erlying ~he D~vonian · 

succession described, is .softer. .than the Devonian· rocks below and :the 
Rundle strata above. It consists essentially of dark, thin-bedded 
limestone and sha.ly limestone, and generally forms gentle slopes, · 
broken only by a few thin ledges of more massive, coarse-grained, 
crinoidal limestone.. Weathered exp0sures h8f7e a distinctive buff colour 
and a r~bbly surface of thin platy fragments. Outcrops of Banff strata 
are confined to Brazeau Rn.nge • . Along Dizzy Cr.eek, south of Saska. tchewan 
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 figure. 
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The following section is exposed on the steep e~ st limb 
of the most westerly anticlinal fold on the ridge just north of Dizzy 
Creek: 

Character of beds 
Thickness 

Feet 

Overlying beds--Rundle formo.tion 

Limestone, fine-grained, dense, dark grey-brown to buff
brown, thin-bedded; cream-buff nnd reddish weather-
ing near Rundle ...• , •.. ..••.........•..•............ ·. i. ..•. , .. . 104 

Limestone, crinoidal, moderately coarse, dense, brown-
grey, ledge-forming •••. ...... ·~ ....... . ·. . • . . . . • . . • • • • • • • . . 8 

Limestone, fine-grained, dense, dark grey-brown to grey, 
thin-bedded; cream-grey and pink weathering •••• - ~ -:-..... -."' ~- · ~ :._ -~ . .66 

Limestone, crinoidal, medium- to fine-grained..; ~ .. grey-brown, 
dense, ledge-forming •.... ; ..............• · ............ ~ .... ·. 

Limestone, fine-grained, grey-brown; cream-grey· to pink __ 
wea. thering . ........•........... '• ........ · . • · ... • • · • • · • • • · 

Limestone, crincd.dal, meditim fine-grained, dense, brown
~~ey·; · thi~-bedded, ledge.:..rorming ••••••••••• . • ••••••••••••• 

Limestone, firt~-grained1 dark grey-brown, . argillaceous !lnd 
thirt~bedded {buff-grey to pink weathering •••• .•• : •.••••• · •••• · 

LimestC>ne, .medium fine-grained, dense, medium . grey-brown, 
_containing cherty bands, crinoid ·disks, nnd c~lcite 
veinlets transverse. to bedd.ing ~ ••••••••• · ••• ', ~ •••• -~ ~ •••• ~. 

Limestone, fine-grained, dense, dark grey-brown, containing · 
black cherty nodules and bands ••••••••••••••••••••••••••• 

Limestone nnd shnly limestone, fine-grained, dense, dark 
grey, thin-bedded; cream to buff weathering •••••••• , ••••• 

Limestone and shaly limestone, fine-grained, dense~ dark 
grey, thin-bedded; limestone 00.nds become more prorn.i-

5 

13 

6 

28 

16 

42 

40 

nent toward the . base; cream-buff weathering ••.••• ,. •••••• . 69 

Limestone, fine-grained, dnrk grey-brown, thin-bedded, 
containing black chert bands •.•••.•••.••••••.. ,.......... 9 

Limestone, fine-grained, dark grey~brown, thin-bedded ••••••••• 15 

Limestone, fine-grained, grey, thin-bedded and shaly, 
alternating with thin, . dark grey c_hert bands; un-
dula tory bedding., .•. ·· , ........... ~ .. ,• . . . . . . . . . . • • • • . • . . . 95 

Lhnest9ne, fine-grained, dense, . dark grey, thin-bedded, 
e.nd shaly; cream weathering and forming scree of 
platy fragments; colour distinctive on weathered 
exposures ....•..•. /• .•.. , .................•.. , ..•••••. , . . • 101 

Total thickness •••••••• 617 

Underlying beds--Devonian 

•,I I 

'-• 
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Fossils conto.ined in the intervo.l from 100 feet to 
170 feet below the Rundle include the following _forms:: Lophophyllwn 
profundum, Syri~g~oro. o.culeata Girty , Productus sp. B, .!:· nrcuntus 
Hall EchinoccnchuSl'poor), Productid (new),, Rhynchopora sp. B n.nd 

C, and Composito. a rFa.'ha.'.?'-·erwis Wo.rren . • At 363 feet below the Rundle 
the following Torms "wei·e collected: Crinoid plate sp. A, Bryozoo., un
determined, Rhi pidcme lla cf. pulchello. qerrick , Productus o.rcuatus 
Hall , cf. Rhyuchcpora-pustulosa 'W'hite , Spiriferino. sp., Ambocoelin 

sp., Cleiothyri?_~no. cfo hirsuta (Ho.11). 

At other . loc.'.l_lities in Alexa m.np-o.reo. the forms listed 
below were colle cted from the Bnnff formo.tion: 

Anthozoa 

Lophophyllum profundum (Edwards and Ho.ime) 
Syringoporo. surcularia Girty 
S. pennsylvo.n1co. Shimer 

Bryozoo 

Fenestel la sp ., indet. 

Brachiopoda 

Productella cf. pyxido.ta Hall 
p • sp • . 
Productus minnewa.nk:ensis Shimer 
P. nrcuatus Ha ll 
P. fe rngienens is We ll.er 
p. 'sp. A, B, and C 
Co.mo.rotoechia cf. meto.llica White 
C. cf c allani Warr~n ·~ 
C. sp. A and B 
Moorefieldella sp . cf. parva Warren 
cf ~ Moorefieldella sp. A 

· composita athabaskens is Warren 
C, humilis~Girty) 
C. cf. subtili ta (Hall) 
'TI. cf. ozarkana Mather 
C. sp. 
Die l a srna· sp . 
Camarophorella cf . missouriensis (Winchell) 
crero·t1i"Y'Tid"iria parvirostris Meek artd Worthen , 
C. hirsuta (Hall 
C. la~ Shimer 
C. sp .- A 
Chonetes cf. illinoisensis Worthen 
Schizoj)horia s p . (poor) and S. (fragment) 
Spirifer albapi nensis Hall and Whitfield 
S •· s p . cf. marionensis Shumard 
S. cascadensis Warren 
S. U:- sp . aff. subrotundus V'leller 
S. r uthe:.c"ford.i. Warren 

· $·. cf. cent rona tus Winchell 
S. sp. cf. centronatus but finer striae 
S. sp. A and C 
? Spiriferina sp. (poor) 

· · RetrCUlai~i:a pseudolinea ta Hall 
R. sp. 
Squamular ia depressiplicata Sh:'..mer 
Lepta: ena analoga (Phillips) 
Echinoconchus s p . 
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R.hipidomella n. sp • . 
•'. . . -:-f :-:5Vo:Pha19sia : sp . 

_:_:_.:_._, _ _:__i~i..':'.Bra (;;iythyr is · s p o A and B 
~-:~--~-~~~'. · ~- Mart i n ia . . sp .•. a:i:id.. Martinia sp. (poor) 

(Leveille) •. : _A thyj: i s . . sp .•. of., lame.llO sa 
- . .;.I': 

' '..__ : ·'J • ') • • 

;· : ') " f' ri .... '.. • .• 
Gastero:poda . 

' .! ' . ·7·:-_·l~·: 1-·:·.-~ : -: ·-· 
- - -· ... ·- .. · ;:>.c llerophon sp. 

·e;as-f'o rop"ou (minute) and gasteropod indet. 

·. :.··: ., -~ 

Crino:.dea 

cf. Pla t ycrinus sp . 
Crinoid , indet. and crinoid disks 

Trilobita 

Proetu s sp. cf. occidens Hall and Whitfield 

Pisces 

Fi sh p l a te 

Rundle Formation 

. ··'' 

Mas sive limestone beds of the .Rundl.e fonnati.on form an al-· 
most continuous dip slope on the southwestern ·flank of Brazeau Range, and 
dip steeply on the northeastern flank. Upper Rundle strata also outcrop 
on the north side of Saska. tchewan River Valley near the western mar gin of 
the map-a rea . 

The Rundle formation in Alexo map-area overlies. the Banff 
formation and underlies strata assigned to the Jurassic period~ Both 
lower and upper conb cts are distinct. The formation is ess·entially lime
stone, and is divisible into three lithologic units. The following seotion 
measuring 645 feet in thidkness along Dizzy Creek is consider·ed representative 
of the Rundle in Alexo map-area: 

Chara cter 

Overlying beds--Fernie conglomerate 

Limestone, fine- to coa rse- grained, buff grey , massive; weathers 
white to ash-gr ey; small, numerous cavities in the upper·
most 200 feet conta in "p.yrobi tumen11 and double-end quartz 

Thickness 
Feet 

crystals .. c•••«~l'ct••····~ · ... . ~·~································ 347 

Limestone, thin-bedded, shaly, buff-grey; weathers buff; forms 
gentle scree s lopes; colour i s prominent on weathered ex~ 
posures .... e 3 ... ... 0 I'! ••••• 0 •••• ., •••• 0 •••••••••••••••••• • ••••••••• 130 

Limestone , coarse-gra ined, buff -brown, massive, poorly bedded~ 
crinoidal at bc. s e and cherty near top; weathers white to". 
ash---grey ... a .............. o •• ., ••••••••••••••••••••••••••• · •••••• 168 . . ~ 

Total thickness •••••• : •• , ••• 645 

Underlying bed s--Barnnf format i on 
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The buff weathering; :. shaly 1ime:s·to.rie member is much less 
resist.J.nt th'.3.n the massi ve--Tim-3.st one_. _be~s ~ . a.:na.···g-e.nerally forms a shoulder 
or'inotch· between -chese harwe!' members. The upper ma:ssive limestone is 

-ri~t. ma ;.~kedly diff.erent from~·l.imastone below the shaly. middle cm-eifilYe?' ,rr~ut 
it c:ontains bands and flattene:a.· ;·el'H·psoidal nodules of black ch~~t ~'.Mr 
-the: t ·op • :. • .. · ;<· ;>. .1;1i · · ' :: 

. ; ' · ' ... •: j . i .: i : [ .' ·: r.. , 

;., •;: - . . , _ A .sample of the·"pyrobitu.111en11 . found in cavit:les·'.at, 200 ' feet 
.:bel·ow the'. top of tha Rundle ·by the writer was submitted by :B;,. R"o; Mac-Kay 

JJ.: of the GeologiCal Sur't'"ey. to the Division of Fuel s, Bureau- of M'iil.'3:$;;-'.:.0lttawa. 
An·:am1.:lysis of 9 grannnes of this material is as follows.: · ;~;.f ~ -·: <Ya 

~ - · . 

f. .Br ... 

Moisture 
Ash 
V0la ~ile ma ttel."' 
Fixed .. carbon ,, :?. 

SuJ.pwxr 
B.T.U./ lb., gross 

. :~ ~~~ ··:r: ·l:1l:. ~--~ . · :..f. :~:3 : 

Oo9 per cent · ." -~) j-.:.-·, ;-r cd· 
23 -~ 9 . w . 11 ,._: r ., . 1 , :_; ·: . ·,. ·;·. :: 

" 2.3 ·;.3 .. II ft· .,. ... ( : ·.: · ;'. · ._, :.: •j •{ . ".l 

.- 51~9 :· 11 \t . - , ---.:. ,· ,· :.o :_i ,-, .~;,· ::t· .. 

. : 6 ,6: . . ·II 

9,0 50 

·11 

,,, · · : ;; '. · ~The r.·eport ah6empa.nying,·the: a'.'tialysis- .- state·s:; t:batl-thei low: 
B .T .U. value precludes e lassifi1.a tion .:}f the m:-cterial as bi tutte~1~ ! F-Urther
more·~ whehi'i:ieateC. in a test t ube, only a light deposit of oil or tar formed 
on the Wa."lls of the tube. No smell uf oil o":r:'· t13/._;.-:v,e.:.s noticed $ and the 
residu <i was not coherentJ as wou ld be expected 7vith a b:_tu.11inous material. 

' rt is apparent_, hc-.wever, that -C he l3u'b"stan8eithas'b~h":l"trrivdl. I'fi'-b'rfht •'·l-iquid, 
as small bubbles rr,ay be observed on some f::-actured surfaces. other re
ports Of OC;)Ur~nf.:es i of ' :Sljfuf1a:f '. n1a/te¥:ia -F i:'tcffca'ue !"l;·h~Jt-: ±:'1f :~j_5, m4i-€rf;pt<eQ.d 
in the Fo oth.;_lls 'be'rt. · In' t'He~-i ±-Eipdft-311 t• ·:i.ifi 'f.e:f'ei:~e-a.~; t ·b ( a:&r<pyrobi tumen 
or dried-up· hiturr:cn.· It "i·s· a · ·t-1a·ck3 • ·l:rcitt-1-e-,. -amorphous ·sitbs°ta'n<f~ of 
coaly !:1.ppearance, having dull +, c modera tely_ pright lustre. and conchoide.l 
fractur e. Double-ended quartz cryS-'f;(,_1<; are found i:ri the'i rC~v~i:uice:So-~i i:h 
the "p~rrobi tlurren1

:·_, and the crysta i·s ·contain bla ck specks; ·tii& t~'-~'y be 
11 pyrobitumen11 enclosed in the process of crystal growth. In places a 
few feet o·f ·li!rle-st"o:rre· at the- t·op· ·of· the- Run·d-i·e- are· Ma-Ck; a s · :a_ :.:~e~·H{ 'of 
permeation by this ma t orial. 

. .'"', .!:I• 

"Fo·s·s1·1·s- c·o·nect·ed· from· ti"ie R~ndie· foriii..~tt.1:.0..k'._i.h ·t'n.~c"lhap-area 
are: cf. ,!?_~phyphyll~ a. straeforme . Yf~.~-ren. Ix Product!lla _ sp,- }!. . p~~-da ta 
Hall , p; of" ; ·c·on:crnntri·ca· ·('H.a·ll), · pJ~ n.sp.-~ · ]°pirifer0anffen-s'is• '." '.'.r-ren, 

S. cf. centro:natus W:lnchell, S. sp ;~ Composita--Ci':lithabas:t~ens is Warren , ::£• humi-lis (d-12·ty/. · ~ · ·.,. . . , _,,\ r--;-T' .· . _,: , · , - :: · : --, -:-:~~~l'i"~ ·' . . ;·· : 
: : i .. ; j- .") _,.: ;- ~: : : : . 2 (1 .·: 2. J;:: 

. • • • . • ~. : :. ' ' . I : . 'w .•: • : . 

Falaeozoic-M0s ozoic C onta et 
,, . . • ' • ' • . . . • . • . • . • • • • • . • . 'J J~ .[ __ ; • .. 

A thin band of pebble congl onera te J_ inc~'1 to 1 foot thick, 
and 3 to 9 '.feet~ of-13.!Qf{t· ;black shale , oyer).ying.!·:tb.e._ c~pbJ~o:n;era;te, _. .. jp;j;~r~ 
vene::: .P.etwe.en :th.e, Rl'..l'.l.d.l.e. fpnna tiorc be lo:w_ 11,11,d .. J.L' .. rf'..s.s,ip, UJ1l:E:J.s:to,nie: '. ~bcive. 
The conglomerate and shale may include :equivalents of Rocky :Mountain 
(Pe:rm.sylva;ni~n .? .). 13.;nd Spray River .(frj assicJ formations: recognizable in 
pa~t of Brazea u map-area :west of A le~o area~ . For mapping purposes the 

' . -: :-.· .r '. \:.': .: .: ........ ~ ! ; •. ~ 1 ·..:, : : .t \ i. . ~ -·1 ~. ' . : 
. . 1 . . ; 

MaoKay, B. Ro: Geol. Sur.w;. '.., : Can~_da ,_, N;a p 4 1 -4 ( 1941)" --.. -.. ~--~_, __ _,_ ___ _ --.--··.--.- ------.-~ 
thin cong lcmerate and shal.e -are included' :wii~'1 t:-ie o·nrdying Jura-ssic· • . 

. ,... . :Pebbles <;>f the c..orrglomer& te. bli):h!i irnmcdia·.tely over-lying the 
Run_§!~·~:_{~rihh tkoh: are black· che;i:-t :, l :es:s ::than, ~ ·iucfr in· s:.i.:ze; ·, gehe<rally : 
betw~~~ :~./3 and l/4 :inch, embedd ed in 'i . fin}~~~grainect -., :.· ·cal.careou'Sj and
sandy ·,ffia trix , . from which they tend to break ' ou:ti:rather· -.tnan. -t:b":rri'c~;e. 
They may have been derived ; ·t~oin erosio::-i. .ofcheftin t -:1e ' underJ:r.i:ti."t:Rid.i!dle. 
A cl·ose study of ti,.e surface:. upon which tbe· -borrgl~erate wa·s deposited 

- ~~..':.ll.~:~~t be made because ,)_,t:vros everywhere · cc verea ''by ·drift Gr.shale· 
· slumpilfl'g'from above... ·~.:. : .· . :~----- . · · ·-~-~- -~- , . . . .. , · :) ,· ·· ··' · 

) :. 
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Fernie-Nikanassin Strata 

Strata between the Rundle and Ce.domin formations ha:ve 
an estimated aggregate thickness of between 500 and 600 feet, of which 
the ~ower 270 to 330 feet are considered to be Fernie (Jurassic) on -
the basis of general lithology. - Limestone and dark soft shale predom-

-: inate in this inter"V&l and sandstones predominate in the overlying 
strata, 230 to 270 .teet in thickness, called :Nikal$ssin (Lower Cretaceous_). 
Thinning of' Ferl'lie and Nikanassin strata ta-ices place in a. southeasterly \ 
direction across Alexa map-area. Cherty black phosphatio limestone beds, 
120 to 160 feet thi<0k, in the lower part of the Fernie formation, are 
distinctive and unit'om throughout the area.. The- character of the al
terne.tion of shale and sandstone bands above ·the limestone, however, 
changes laterally within short distances, so that no section of them 

. can be considered representative for the area. Jurassic fossils are 
tound above the ch.erty limestone in thin sand1Stone beds, but no faunal 
boundary between Fiwnie and Nika.nassin was o.scertained. 

- ~ the following section of estimated thicknesses occurs 
in the creek crouing Gap Trail from. the east a.t 2,300 feet north ot 
Ga.p Lake: 

Chilra.cter 

Overlying beds--Cadomin conglomerate 

Concealed, but known to consist of light yellowish sand-
- stone in massive beds, shaly sandstone, and ea.r-

Thickness 
Feet 

bonaeeous shale• •••.•• -· ••••••• .•.•••• , •••••••• ••• • • • • • • • • l5T 

Sandstone, --f~ne•grained, : light brown, rusty wea. thering; 
aome .thin dar.lc . ehA.le beds ............................... •. 95 

Shale, . dark grey. 4' , •••• , ..; •••••••••• • •••••••••••••• .••••• • • • • • 40 

Sandstone, ealcar~ou~, light grey~ weathering buf~; con-
~ins Tancredi&. : sp. a-t base ............................ ·• 20 

Shale, 'black and a oft, partly concealed •••••.••••••••.• .- •••• q 50 

Limestone, ble.ek, fine-gl"a ined,. -cherty and phospha. tie, 
disposed .in beds Z inches to 2 teet thiok; hackly 
fracture, buff' weathering. •.•.•••• , ••••••••••••••••••••.•• 158 

SM.le.J black, soft •••••.•. ... •.•·•·•·•·•............................ 3 

Congl0111era te s small black chert pebbles in a. calcareous and 
sandy mat~ix •••.••.. .. . •· · · · • ··· · · ·~··········••••••••••••••'11: 0·.5 

Total thickness .•••••••••• 528.5 

Underlying beds- .. Rundle foniati·on 

In this section the Fernie•Nika.nassin contact is placed 
arbitrarily and on a lithological tasis at the base of 95 feet of mas~ 
sive sandGtone. Fou~ miles north, on Gap Creek. a coqui:na bed 4 feet 
thick. 50 feet above the top of the Fernie cherty limestone a.nd 
~00 feet (calculated) below the Ca.domin, contains species of Ostree., 
Modiolus, and Peoten (~am~tonectes). F. H. McLea.rn of the Geological 
Survey states that it is not certain whether these forms, and the 
Ta.ncredia 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 above the Fernie limestone carry species of Pleuromya, 
Trigonia (costate group), Pecten, Arctica, and Belemnites. These forms 
seem to be of Jurassic age. 
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Cadomin Formation 

' ' · · · The thin C~,d~in conglomerate betwee·n Nik:S.nassin: sand
stone below and Luscar sandstone above is an excellent horizo~ marker 
in the L~er. ·cretac~ou-s. 'Because of its resistant cm':racter numerous 
outcrops can be obsery:ed.. It consists of 20 to 40 feet .of ma_ssive, 
pebbl.e co.nglome.rate. _contl;tining discontinuous ba'nds ()f cream- 0rey, 
crossbedded' ·sandstone. In most places the conglomerate phase pre
dominates over the sandstone • . 

The conglomerate consists of pebb1es of white, cr~m, 
and grey _quartzite a .nd .. P~nk; •. green, black, .and grey chert, firmly' em
bedded in a calcareous sandstone or quartzite matrix. Peb-bles : of the 
congiomer_ate are ."".orn by wa_ter ··a .c'tion to approximate ellipsoidal shape 
and attain a maximum size of 2 inches. Most Of the pe·bbles are between 
i and 1 inch in. size.. . . 

I•',. •" 

."''7i-· ·. ,, .. . .. ·· . . · .. 
1\ .. . " .. , " ''· ~. -

· · Luscar forma t;i.'.on ·. 

· '' The- Lus·c·~ r· :e·orma tion·; : between 'the. Cadomin conglemerate 
below .and the Mountain Park formation above, contains the Lower Creta
ceous' .coa.1 seams worked at 'Brazeau Collierie.s; 3 miles west of Alexo 
area • . Lqwe,r beds ,Qf .t):l.e f~rynation enter _Alexo area in this :vicinity 
and the rdrma tion occupies a :·broa.d syncline that begins just north of 
Saska tchewa.n River at Dutch Creek and plunges gE?ntly . southeast. South 
of the rive,r Lus~.r outcrop.s are .found along th'3-':stream bed of Jock 
Creel): ancl .a,J,ong . i;;he- , SO\lth~y·e·st fl-e.nk: . of Braz~au · Rang._~· para1ie1 to Gap 
Creek, swinging eastWard to ·follow· ·the valley of RoijgJ:i Creek into 
Saunders map ... area • , 

• I ' •'• I 

. ·. ... .The 'contact of the LU.scar with the overlying_ Mpµntain 
Park.fo~~to~ . ts . indefi~~t~.and cannot be used .satisfactorily to lo

·cate the coal . s .eams ' in the Luscar. No complete section: of·. the Luscar 
formation was found. in Alexo map-area.. Its t .otal thickness is esti
mated to be 850 to 'god feet. The f<Hlowing -.partial seetion was 
measured along Dizzy. ·creek, where LU:Scar ·strata have regular vertical 
dips: 

. . ~ . . 
Character .. ·.· 

Overlying beds--Luscar, drift-covere~ 

Thi ckness 
Feet 

Slla.le, black, coa.ly •••••..•......................•.•..•.... 38.5 

Coo.l •.•• ~, · ········•• .. •••••••••••••••·•••····················· 1.0 

Shale, medium green, muddy appearance•••••···~············· 2.0 

Sandstone, gritty,, grey._ ••············•••••••••·~········•· 5.0 

Slla.le, black •••.. • •••...•.•.......................... ,..... 4.0 
..... .. 

~---~ ............................ ............................ 0.5 

Shale, black .•.••....••••.••...••.. ·· ••••••.•••• ~ .•••..•..•• 12 .O 

Sandstone,, shaly, brown, ..,;.eathering . khaki-green .••••••••••• 10.0 

Shale, weathering · greenish ••••• ~ •••••••••••••••••••••••.••• 10.0 
. ' . . . . . . . 

Sandstone~ · fine;..g;:r-a.ined,, brown, thin-bedded, weathering·- · 
. kbifki-:-gr~en; ShE'.-~~ partings ••••••••••••••••••••••• ~··• 31.0 
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Thickness 

Feet 

Shale, sandy, wee.th~ring rusty to green................ 5 .O 

SandstoneJ shaly, 9rownish grey-gree~. thin~bedded ••• ,. 10.5 
. ............ . 

Sha.le, de.rk grey, .sandy and rusty weathering in 
part; carries dampeloma sp • . a. t ba.6e .................. 53 ,o 

Shale, dark grey, sandy and rusty weathering in 
part ••••••••••••••• .•••••••••.•••••••••••••••••••••• 9.0 

Sha.le·, dark grey, hard .•.. ~ .•• . • •••.•• "...................... 4 .o 

Sandstone, fine-gre. ined,. brown •.•• , . , , · ..•••••••••••• · .• ~ 2 ~O 

Shale, black, containing several thin ironstone bands; 
sha.les carry Sphaerium n.sp. (cf. onestae ?) and 
Melanie. cf. mul tor bis •.•••.•....•.••••••• •.• •••••.• 25 .o 

Sandstone, :massive, hard, fine-grained. prown-grey ••••• 6,0 
' ' ~ . 

. . . 

Shale, · black, containing one thin ironstone band ....... 10 .o · 

Sandstone, thin-bedded~ fine-grained, brown •••••••••• · • .- 5 .O 

· She.le, black, containing 6 inches of . iron9tone 3 feet 
· from the top; contain s SphaeriU!Jl n.sp. ( cf. onestae ? )' , 

and Melania cf. multorbis ..•••.• • • • . , .•••••••• ~ .•• ~ •• lS .o 

Sandstone, hard, quartzitic, light brown, disposed in 
thin beds .separated by shale parting.s ... .-. · ••••••••. 27.0 

Concealed by drift, probably .shale ••.• l' •• ~ •••• · ~· · ··· ····• 60.0 

Sandstone, fine-grained, ·brown, di~posed in beds less 
than a foot t;nick, separated by. aha.le partings ••.. 14 .o 

Cone ea led by drift. • • • • • • • • • • . • • • • • • . • • • • • • • • • • • • • • • . • 2 70 .o 

Thickness of section •.••. 630.5 
,·· . . 

Underlying beds--Cadomin conglomerate 

A partial sectio~ .a)ori.g . 'th~ .cr.eek .between Gap and 
Jock Creeks ·nee:r Sa.'ska:tch.ewan River is described below: 

.. . . ... 
Sandstone; · some soft' grey s hale ' con~ining thin iron-

Thickness 
Feet 

stone bands; partly concealed •••• . • .• .. • .. .. ........ ....... 60 · 

Sandstone, grey, soft •••••••• . • .• ~ ~ •••• ~ •••• •....... • • • • • • 5 
• • # • • • • ~ • 

Sandstone, she. ly •••••• ~ •••••••••••••••.••••••••••• •. • • .. • 5 -

Coal, sheared and s lickensided ••••••••• , •••••••••.• :. • • • • • 8 ? - . . . · ····· ·· 

Concealed by drift •••• • .•• •••••••• •.• ... ................. •• ·• 50 

Se.ntlstone·, · buff', · ·thin-bedded .• · •• ·• ·. • • • • • • • • • • • • • • • • • • • • • • • 6 

Concealed by drift .••••••.••••..• ~ .••.• •................ 6 
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Thiekness 

Feet 

C oa. l, oru shed • • • • . . . • • • • • • • . • . . . . . . . . • . . • • • • • • • • • • • • • • • 3 ? 

Sandstone, carbonaceous, interbedded with shale; . 
mostly concealed •••••••••••••••••••••••••••••••••• ·20 

Sandstone, soft, grey.................................. 4 

Sandstone, massive; grey-buff wea.thering ••••••••••••••• 24 

Sandstone, thin-bedded~ dirty ••••••••••••••••••••••••• ~ 4 

Sandstone, massive; buff weathering •••••••• , ••••••••••• 4 

Sandstone, thin-bedded, some carbonaceous shale •••••••• 24 

Shale, thin-bedded, carbonaceous; interbedded with 
- · thin sandstone bands and ironstone nodules ••••• ~- •• 60 

sandstone and shale; dark, dirty ••••••••••••••••••••••• 24 

Shale, bla ck, soft, carbonaceous; interbedded with buff 
sandstone an4 containing thin ironstone .concretion
ary bands; Sphaeriumn.sp. (cf. onestae ?) in shale . 
and cf. Campel oma in irons tone ••••••••••••• ~. • • • • • 24. 

Sandstone, calcareous; buff weathering ••••••••••••••••• 10 

s~~le·, black •.. ········••,•·· .········· ...•....•..••....• 4 

Sandstone, calcareous; buff wea. thering.......... • • • • • . • 6 

Sandstone, carbonaceous •••••••••••••••••••••••••••••••• 6 

Sandstone, fine-grained; buff weathering. • • • • • • • • • • • • • • 4 

Shale, sandy, thin-bedded •••••••••••••••••••••••••••••• 20 

Sandstone, fine-grained, c~lcareous, buff, massive ••••• 30 

Thickness of section .•••••••••• 411 

Underlying beds--Luscar--concealed by drift 

From these and other partial sections it is es
timated that the top of the zone of strata containing the small 
freshwater forms Sphaerium n.sp. (cf. onestae ?), Melania cf •. 
multorbis Russell , and Campeloma sp. is 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 r ood 
section of the Luscar strata containing the mineable coal s c~ms 

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 t hat the coal br?aks out in small 
lensy fragments. 
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.: ; ~ i, • ~ . .": Mountain Park Fonnation 

. The Mountain Park formation overlies Luscar strata 
and underlies Upper ·crE!ta: ceous ·shi3:les -of the BlackstoI).e .f'.<?r~ation .• 
In Alexo area, outcrops of this formation are almost all south of 
Saskatchewan River, except ·at the east -side ·of ThEI Gap, where the 
Mountain Park pas.ses ·under ·the main. .faults . of Bra.ze~u ~ange north . 
of the river. 

No · complete· section of the Mountain Park was found 
in Alexo map-area. In' the· northern part of Brazeau map~are~ the 
formation was found to be 650 feet thickl. It is estimated to be 

i.' . 

1MacKay, B. R.: a·e-al'.· ·Sur-v. Canada.., Paper 43-10, P• 3 (1943). 

600 feet thick south of Rough Creek near the eastern margin of , 
Alexo area. A pebble-cobb.le congJ,.omera te band marks the upper 
contact throughout the ar:ea, bu:t. t he lovi'er contact, with the -Lus
car formation, is indefinite. One coal seam 2 feet thick occurs 
near the base of the forma tion. The main coal seams of the under
lying Luscar forma ti.on occur in 'an intervai of '200 feet Of strata• 
the top of which is estimated to lie approximately 100 feet below 
the base of the Mountain Park format ion as mapped~ Mountain Fark 
strata consist of thin-: to thick-bedded, crossbedded, gri tt . ' .;· grey 
sandstone, weatheri~g pale greenish grey, interbedded with grem. 
to dark grey shales the. t weather ' green , grey, and near ,the top, 
maroon. . .. . . .. . 

· Th.e c.ong_lom_e!~te bed at the contact of the Moun~in 
Park formation with the overlyi;n.'g" B1acksto·ne ·f ·ormat·i·on ·is apparent.
ly continuous througho.u.t Al_exo :nap-a rea , al though it -varies in 
thickness and character. On Jock Creek it consist:s of ·a ·veneer 
of bluish grey quartzi~~ _cobbles and pebbles, well worn to ellip
soids, attaining a maximum d:irrierislcin 'c:if 5 ' i:ri~hes. Along Gap . 
Creek two veneers .of _such cobbles and pebbles are found, separated 
by 5 feet of shale and sandstone. These apparently converge and 
thicken southward, ~~~-~~.much as 8 feet of conglomerate is found 
in places near North Ram River, Rice Cr eek and its tributaries, 
and in Saunders ~ap~area ~long Rough Creek. In these places the 
conglomerate consists of pebbles and cobbles of·buff-grey and . 
greenish grey quartzite, and black or da rk grey chert, embedded 
in a green-grey, gritty~· sand stone matrix. The cobbles attain a 
maximum size of 6 inches . Variab i lity in thickness of this con• 
glomera te, its poor sorting, and the character of over lying and 
underlying strata assist distinntion from the Ca~ornin conglomer
ate at the base of the Blairmore. 

No flora was collected from the Mountain Park for
ma. tion •. It is regarded as largely non-marine and as · upper Blair· 
mor.e in age. 

Blackstone Formation 

The Blackstone formati on, consisting almost entire
ly Of thin-be?-ded, black, fissile, soft, marine shales, ave. Jies . 
the conglomerate at the top of the Mountain Park and underlies . 
the Bighorn foriretion. These sha les underlie most of'. the lowlands 
south of Saskatchewan River on both sides of Brazeau Range. They 
weather easily, whereas the overlying Bighorn sandstone is very 
resistant. The topography south of Saskatchewan River and west 

• '1_ 
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.of .Braz.eau Range is an .expr.ession of this differential erosion. 
·Broa._ci, high ridges owe· their stability to. a c~pping of Bighorn 
sands-tone, below which the soft Blacks.tone sh~les form long slopes 
to the lowlands. Deformative stresses have _produced more complex 
fold f ng in the· Blackstone sho.les than in the Bighorn. This folding 

·'is ex.treme in the Blackstone on the eastern side of Brazeau Range. 
-- No . complet e_, .uniform section of Blackstone was observed in Alexo 

map-area. The partial section .list_ed below occurs in, the southea.~t 
corner or" the area, · south of No"rth Ram River: 

Character 
Tlrl.ckne.~UL 

Feet 

Overlying strata--Bighorn sandstone 

Sha.le, dark grey, sandy at top, many thin ba"nds of iron
stone concretions near top; a few large ferruginous 
limestone concretions scattered throughout ••••••••• 290 

Shale, grey-black, rusty and sulphurous; a few ferrugin-
ous limestone concretions, attaining a maximum size 

· of 3 f.eetJ near top .• ••. . • ..•... •' .· .....••••.••••••••• 

Ce-ncea. l:ed •• ; •••.• , .••.•••. ~ .· !_.~ .. · :-~ •••••• ? ••• 4 · -· · • .••• • .. ;• · · ~ •· -~--~·:•. _. · 

Sha le, sandy, dark grey, -rusty weathering • . ha·rd, sul- ., 
".·· phur.Cus •••• o ••• ~ • · • · ••••••••••••••• , •••••• · ~ - ~ •••• · ••••• -· 
/" · .. 

Shale, bla ck ...•..•.••.••.•..•••••.••••.••.••.•••••••••• 

Limestone :; dark grey ••• .•. ~ •. ~ . ~~· .. ~ ·~ .. ~ •. ·;-.,. =.•.• ••••••••••••••• 

·Sha.l e , bla ck .• · ••• ·-.~•.• •.•... · ••• • ••.. ,. ...•..••• ·.~ •.• ~ · : .••••• 

Cone ea l:,ed •• ~· •••••• -. e. · ~.~ ••• •••.• ~ .....•.•.•.•..••.• ~ •••• 

Sha.le, calcareous, black to dark grey; limestone band· at 
base; Inoceramus labiatus abundant near base ••••••• 

ConOea.led ............. ~ •••• ~ ...• · •.• ~ •••••••••••• ~ ~ ••••••• 

Sha.le, calcareous, black, . splintery ............. ; •••••• ~ • 
. ·.-·, .. 

Conc_ealed . . . .- ..•.• ·.1
· ; ••• • ••••• •• ~ •••••••••••••••••• - •••••••• 

Shale, dark grey; containing Inoceramus labiatus and 
·Wa.tinoceras sp . .•••••.•..•.....•••....•. · .....•..•• 

Cone ea led • ...•.•••.•... • : •...••....•••......••• · •· •••••.••. 

40 

16 

24 

40 

1 

15 

55 

50 

60 

24 

195 

60 

30 

Shale, black to dark grey, containing two limestone '00.nds 
less than 1 foot thick. Beds of this zone are in
volved in minor folding ; repetitions are eliminated. 40 

Sha 1 e , · b la. ck • • • • • • • • • . • • • • • • • • • • • • . ••••••.••••••••••• ·• • • • 50 

Concealed •.••.•...•.••.••..•.....•.•.•••••.•..••••••..••• 95 

Sha.le, dark grey, thin-bedded •••• , •••••••••••• .••••••••••• 50 

Concealed ••••...•• ~~-~-~ • •.•• , ••...•.•••.•..•..•.•.••••••• 70 

Shale , sandy · and calcareous~ · da rk grey , thin-bedded, con• 
taining fish scales, vertebrae, etc ••••••••••••••••• 3 

' -
. Total · t hiclmoas · of · section.~. l, 208 

Strata bel ow concea led by drift 

,. 

- ·• 

, ') 

·'· 
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The base of the formation is not exposed, but it is 
known from outcrops on Dizzy Creek that the sandstone containing 
fish scales and vertebrae is not far from the contact with the un
deriying Mountain Park fonnation. Folding ~revents a reliable es
timate of this interval. Webb and Hertlein place such a . platy to 

lwebb, J. :3. , and Hertlein, L. G.: Bull. A..A.P.G., vol. 18, 
No. 11, p . 1393 (1934). 

:( ., •./' • ; ' '1 (I ~ • ' •. 

massive . sands·t.o~e~ b'~d~ c':mtaining fish remains, at about 100 feet 
above the b8:' ~e ·'. Pr, "t.he.; · B10,,pkstone : on Ghost River, · At this locality, 
the Blackstone has a thi~kness of only 900 feet, so that it is 
likely that the interval is a little greater in Alexo map-area. 
Assuming such a figure for the section, however, the total thick
ness of the ~~~?k~tone in Alexa map-area is approximately 
1,300 feet. 

No fossils were fotµid in the uppermost beds of the 
formation, and the lower strata app~ar to be barren except for 
fish scales and vertebre)3 . co~tained in thin sandstone beds near 
the base • . Inoc3ramus labiatus and .Vl{~tinocerB;~ sp~ .S:re .gen.E!rally 
abundant in~eral hundrea feet of black, hard shale at about 
the middle of the . forma~~on, first appearing at about 5QO feet 
below the top. Ferruginous lirnesi'.ol'l:~ concretions .i.n t!;j,s zone 
were found to conta'in,YVatinoceras sp. and Baculites cf, gracilis • 

. . . . . . . ' 
' - ...... 

<~~ : . ~ ,'. . : : .. ·, .~\~horn .F.o.r~a ~iqn, 
•· 'f. .. f i ~ .r 

... - • !' '>,. -• 

. . . T.h'~ : .~ig_h.or~ .. f.o.~a.tiop. .c~ps .the. high r .idg.es south of 
North Saska~chewan:.'River.and west of Brazeau Ra.nge. Although it 
is a rel~~i"'i/e .ly . . ~hin. fo.rrnatio.n, .it is .r .es.is~nt t .o er.o.sion,_ and . 
consequentlz, the ridges have a characteristic fo~m. Bighor:.:1 sand
stone makes a .. steep cliff at the top, facing away from the direction 
of dip, and B.l;>-ck.stone ' shale.s form long slopes below, 

. . '.l'):l~ _lit):lologic character of . the Bighorn. fQrma.tion 
and its response to deformative stress show clearly that it may 
be considered . to ~~n~~~~ 9f three. parts. The lower a.nd upper 
parts are hard sandstones, and the middle division comprises soft 
shales and sru;i,ly_ s~nds~one~~ The Sighorn. s~ndstone . members break 
in respons e to stress, but their resistance to breaking .r.esults in 
faults being localized in the shaly middle member, or in Blackstone 
shale belowor W~piabi . shaie ~bov~f.o .. In the . ~outhwestern part of 
the ma.p-area,thrust faulting from the southwest has produced a 
series of overlapping , pl~t~~ c9ntaining . either the . lower or upper 
sandstone members, or the whole formation. 

The following section is exposed on the south bank 
of North Ram River ~mile east of the mouth of Lynch Creek, in 
the southwestern corner of the area: 

.... .. , . . .. . . .... . . Thickness 
Character 

. . . . .. .. ... .. . 
Sandstone, buff-brown, thin:~bedded~ fine-grained at 

base to gr.i.t.ty,. thin"".b.e.d.ded, ,a.nd .cr.ossbedd.ed at 
top; ledge-forming; characterized by abundance 

Feet 

of Cardi-um· ·pe.uper·oulumr not· ·exposed· in th'is· · · · · · · · · · · 
----- 3 section, but estimated from outcrop 4 mile west •••••• 30 . . - ' 

Sandstone and· 'shale, in.terbedded; she.le predoininates 
e.t base••••••o••••.$••• ••• .it11•• ·(l•••• • ·•••••••••••••••••• 37 . . . . . . ' ' . 
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Sha.le, black, soft .............. ........... , .. ~ . . • ..•....•...• 

Sandstone, dark brown., .thin-bedded, shaly .•• •· ••••• , ••••• 
• ; J 

S!l.ndstone, shaly, a.nd shale; green-grey sandstone inter
bedded with black shale; several ·thin ironst.one · 
bands • , ••.•.•... · •. : • · .•...... •. • .· • •• • • • • • · • • • • • • • • • • • • 

Shale , b la: Ok •••••••••••••••• , ••••••••••••••••••••• ~· • , •• ~ • . . ' . ' 

Sandstone and shale; green-grey sandstone, inter bedded. . . 
with black sha.le; several thin ironstone bands •• · • .••• 

Shale, black; several thin ironstone bands ••••••••••••••• 

Shale, black; some lumpy, green-grey, sandy shale ••••••• ·• 

Sandstone, shaly, poorly be.dded; · 6 irtches of ironst()ne a.t .. .. ' . 
base ••••.••••••••••••••• ~-~ ·• ·• ·; ·· ~ ·· •• . • ••••• . • · ~ •••••• ~ • ~· .• •• , 

Feet 
10 

0 

55 

5 

15 

. 17 

30 

25 

Shale, sandy at top to bla.ck 1 fissile, soft shale a.t base 36 
. . ·,' . 

Sandstone, ml.ssive, sparkling, fine-grained, dark . gr~y at 
' top .: to · cream-gr.ey. a.t base •• · ••••• : •••• .••• .• · ••• • ·• ... ~ .. ~.. 15 

Shale, l:>la~k, containing severa.1 thin sancistone bands.~.· • 15 

Sandstone, quartzitic, ffi9..ssive, thick-bedded, fine- ~ 

grairied, light grey; veneer of sma 11 black, <?hert 
pebbles on top; worm~tracks or root-markings common. 10 

Transition; sandstone ~t top becoming thinner bedded, 
darker, and more shaly toward ba·se ••••••• · •• , •••• ,... 15 

Total thickness •••••••••••• 318 

U_nderlying beds--Blackstone formation . 

The upp'el'most Bighorn strat;li .. are not . exposed at 

"' 

this place, but it is . known from partial s.ections on Ram River a .... 
mile to the west that' about 30 feet of sandstone overlies the: top 
of the section descr1bed above. This sandst.one is -Q.uff-brown, , , 
fine-gra.'ined .to gritty, and crossbedded, containing several thin ;> 
ir(:>ilst.one bands and sparse, small, black chert pebbles. Cardium ,:
~auperculum is common' • . Scaphites ventricosus is found less tha11·: 
0 feet above this sandstone,, in black shales considered to be . . .. 

We.pie.bi. The figure ob"blined for thickness is in agreement with 
the thickness determined. by .MacKayl in the ~razeau map-area im-

1Ma.cKay, B. R.: op. cit.~ · 1941 . 

mediately west . of Alexo area. MacKay finds the. t the thickness 
of the Bighorn decreases eastward to 250 feet at .the headwaters 

_of Nordegg River in Wawa Creek map-area.. Twelve mi~es sou~h of 
A'lexo area, on the south fork of Ram .River, the thickness of ex
posed stra~ that correspond to Bighorn in Aiexo area is 284 : feet~ 

2Evans, C. S.: Geol. Surv., Canada, Sum. Rept.· 1929, Pt, B, p. 35·· 
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-·-~ Minor. :v:o.r.io..titms ·in -lithology w±thi'li th'.e Bignor=n 
formation a.re appo.rent, but the general lithologico.l c~o.ro.cter · is . 
consistent througho.u.t A.1e.x.o mo.·p-o.·rea. S!lndstone be'ds 'mo.y appear · 
locally within the central, domino.ntly sho.ly po.rt of t~e f :orm,nti_oit.• 
In Alexo mo.p-area . the ;bo.sal massive !'iahdstone is chara·c_terized . by , 
a thin conglomeratic bo.nd' of small, black ·O.nd cr eam chert "pebb1e;s'_ 
occurring at :.the.top • . . J:t. ;is · only· a veneer· in·mo·st places·; · The · 
pebbles of this conglomerate a.re generally less than t inch in di~ 
ameter, attaining . o. . maximum·si~e·of · i · inch~ · · sinuous · worril~tracks · 
or root-markings are also o. common feature of the baso.l so.nds~one, 
and ripple-marks are present in .scime places in the · 1owe~ Bighorn , 
sandstones • .. On a . ridge : south bf -Rouglt Creek a loeai development . 
of 20 feet of conglomerate containing red: green, ble,ck_, _and .white 
chert pebbles _,_in.cr.ossbedded -sa:ndstone · is found at the top of the · 
lower sandstone member, 

The contact of the Bighorn sandstone vri th the over
lying Wapiabi marine .shales 1s distinct~ but the lower contact is .. 
gradation.al frbm .the. ma.ssiv-e·, · Tight ·grey; ·quart'zitic ·sarids··forie 'of 
the lower member, through an alternation of about . 30 feet of SS.P,d~ 
stone and shale into ' the underlying Blackstone marine shales. · 

. .. 

Inoceramus capulus is generally ~bundant· m fer~lfginous 
bands within the lower-- Bighorn· sandstone·s •· · Inoceramus · capulus var. 
corpulentis.s r. leylandensis, I. leylandensis var. bighornensis, ; and . 
Brachydontes mul tilinigera are also found in lower Bighorn sandstones 
of the map-Area. Inoceramus sp. is found in the middle sha~y member 
and in the upper sandstone. The upper sand$tone is charact~r fzed by 
an abundance of Cardium pauper ;:ulum. F. H. McLearn po~nts out in a 
report on this collection that Brachydontes mui:til:i.

1

nigera, previous
ly collected only from the · Duhvegan formation of Peace River re&ion, 
now appears to be a species with a long range• , 

. yva pia bi Fortna ti on 

The Wapiabi formation is poorly exposed in Alexa ma.p
area. Outcrops are found in the southwestern part of the area, and 
along the creek :innnedia tely west of Deep Creek, which is north of 
Saskatchewan River and east of Brazeau Range. In the southwestern 
corner 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 t h ickness ca n be given. An · 
estimated thickness based on outcrops in the . southwestern corner of 
Alexo map-area, is between 1,500 and 1,600 feet • . On the eastern side 
of Brazeau Range·, north of Saska tqhewan River, the thickness is es-...... 
timated to be 1,400 feet. 

.. The .Wapia.bi formation consists of black marine s·hale · 
and sandy shale, containing concretions and concreti()~r.y .. b~nds .. of 
rusty weathering limestone. -The contact with th,e underlying B_igh,orn. 
sandstone is distinct, marked by a thin band of chert pe~ble c9nglom~ 
era.ta. At the top of the formation an increasing prominence of sandy 
beds renders the contact with the overlying Brazeau formation 
transitional. In .the stream bed of the creek immediately west ·or 
Deep Creek, the upper contact . of the .Wapiabi is p1acedat the base 
of these trans.ition beds; at a 2-:('oot bed of chert-oonglomera.te oc-

.curring in grey, shaly sandstone with ferruginous limestone con- · 
oretions. ' These concretions contain Oxytoma nebrascensis ? a , d . 
Baculites cf. aquilaensis - Re-e-side • At about 300 feet belo\l the 
contact rusty wea th~ri!1&'. calca reouis concretions .enclose Baculites · 
sp. and Anomia ci" . subiuad,ra ta. Sct;lphi tes ventricosus ·is common 
in several .hundred fee of shales at the base of the Wapiabi, and 
has been found within 20 feet of the lower contact. 
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Brazeau Formation 

Brazeau stra. ta a.re- found overlying Wa.piabi shales .. 
. along the creek immediately west Of Deep Creek north of Saskatchewait 
River. · This belt of rocks is synclinal, bounded east and we·st by 
two major thrust faults, one at The Gap and one crossing Sa.skat- · 
chewan River 2! miles east of The Gap. Brazeau rocks occur a.long 
the crest of Stolberg anticline in the northeast corner of Alexo 
map-area., put mapping of this structure is not complete • . Lower beds 
()f the formation cross the extreme southwest 'corner of .Alexo area., 

Outcrops of Brazeau strata are scarce in the mapped 
~rt of Alexo map-area.. As ~o complete section of the formation was 

·: "round, no estimate of thickness can be ma.de. Ma.cKay estima. tes the 
.· thickness in Wawa Creek map-area. to be about 4, 700 feet, exclusive 

of the transition beds at the base. These transition beds are in
·c'iuded with the Brazeau in Alexo ma.p~area.. Brazeau strata encoun-

_- ·; 't°ijred consist of poorly consolidated, coarse-grained, gritty, light 
grE;'y 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 · 
2-foot co~giomerate band that marks the Wapiabi-Brazea.u contact. 

' ! i...'J-~,": . 

·: ·- '. 

Edmonton Formation 
·' 

Edmonton beds uhderlie much of the unmapped po.rt of ,,, 
Alexo map-area, where they are exposed on both flanks of Stolberg" '' 
antic~ine. Sout~west of this structure the strata. are included in a 
synclinal fold, the southwestern limb of which is overturned. The 
coal beds of _the. Edmo11ton were not observed on the overturned limb "', 
of'.~t)1e . syncline~ .but they outc~op on the gently dipping northeast 
lfmb ii m~les east of the ·fault on Saskatchewan River.. They have 
beeri remove;d by erosion from the crest of Stolberg anticline north
east of .the syncline~ reappearing on the northeast flaJ).k of . the anti
cli.ne at Saunders and Alexo coal mines. Discussion of struoture and 
stratigraphy northeas't of the fault on Saskatchewan River is not pos .. 
sible u~til mapping of this part of the area is completed. 

STRUCTURAL GEOLOGY 

Structures in Alexo map-area. are typical of m·ost . or 
such features encountered elsewhere in the Foothills belt of \vest-· ,. 
central Alberta, All formations are involved in complex folds and 
fault plates that are generally parallel and, over most of the area. 
trend northw~sterly • 

. r ... :The southwest corner of the map-area is underlain 
chiefly by Blackstone,- Bighor.n,' a.nd Wapiabi strata.. Thrust f aulting 
has caused. much r -epetition of beds, The existence of these faults 
is attributed to notable differential response to stress of those 
particular beds ·iii which they occur, It is evident the. t aane of 
the faults preceded folding. This is shown by a fault plate of Big• 
horn sandstone, -faulted over Wap,iabi 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-central i:art 
of the map-area, Bighorn sandstone caps a wide, relatively flat 
highland and shows, by its attitude, that deformation in this part , 
of the area was slight. The underlying Blackstone shaies, . hoWever ~ 
reveal minor structures not reflected in the competent Bighorn above. 
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·-····-·····-··- -
Rundle limesfone outcrops on the north side of Saska. t-

ch~W!!l.n Ri;;rer Valley. neo.r the·, we· stern mo.r·gan .Of thii area 1 surrounded 
,, ; ·by:' y~unger beds.·. The structure of these heds:· is·: anticlina1., wlth 

cbs\il.re on all sides except to : the northwest. In this· direction· the 
fold fa.des into ·o. homocline of southweut-dipping strata and there is 
no-. closure. 

. '' ., 

~.'.~·1:1 .: . The dominant structural : and topographic · feature of 
Alexp map~area is Brazeau. Range, a..n· outlier of· Palaeozoic ·rocks that 
was thl"ust up from the southwest to form an a.symmetrical anticline. 
The :southwest limb · dips at low angles in the 1north.west part of the 
area; inereasing to a moderately steep attitude at Saskatcihewan ·River 
Gap • . South of the river dips on this limb becOme more moderate. The 
no~thea.st limb is steep or overturned and associate·d with thrust 
fa-ul ting of large ·throw from Shunda Creek. Ga. p to sasJ:ca:tchewan River. 
This faulting brings Palaeozoic;.;:Jurassic,1 and Lower ·cretaceous strata 

:on the west side in contact with Upper Creta.Ceous beds on the ea.·st 
&ide. 

'": :. ' !' .··( 

. South of . Saska tc.hewan River rriai"ked : changes :occ:ur: . i~ 
th~ width -of · Bra zeaU: Ra.'nge and in the trend and nature· · of~'·£ts st'r\icture. 
These changes are related to rapid fading of the main fauh,s south of 
Saskatchewan River and t o accommodation to stress by folding rather 
than by faulting. Severa l folds hay_f3 .: dev~Joped, of which the most 
westerly corresponds to the main anticline of Brazeau Range north 
of the riv.er.. None of the other compon·ent folds ·ha·s a counterpart 
on that side of the river. Fa.eh is · a.synunetr,ica.·1, ''Wi:th a. steep:· or'· 

. qverturned northeast limb, and ea.eh ·conver ge.£ t<>wards ' the othe~i ·to 
plunge. b.ene.a.th the thru.st faults at The Ga.p.' ::The trends of their ~· 
axes thus account . for the widening of Brazeau· ·Rab:ge- south Of ' Saska:-t
chewan Riv;er, !'3-nd the swing in struc-ture to . the: eas;t ih ·r.:ront of 'the 
range" The ar:is . of the main antiicline of Brazeau; Range 8.oeS :not ~rn 
gi.bruptly eas;t .. at The Gap, but continues southeast · for nearly- 5 miles 

- . '. ~before sw;inging gradually to due- east· as it crO's1ses the e!i.stern: margin 
[,pf the,, map;.area •. '.. ' ~ '· .' 

. : .. ·,.' ; . , ... -
. . . 

. . ~ .. • 
!n the . stream bed Of Dizzy Cr~i'ek, 680' feet up'strea:in': 

from the point where Cadomin conglomerat e crosses the creek, Rundle 
limestone is observed inunediately overlying Luscar shale . and sand
stone. The Luscar outcrop is appa rently a window below a folded 
fault as the strata above are continuous, closing over the break in 
a:;i anticlinal fold (§ee m,ap). On ~ ridge lt. m~le~ ~.outhea.st of 
th1s point, Rundle limestone - is a.gain observ.ed faulted over . Luscr~r .. 
beds. RU!ldle and Lusca r strata dip ,southwest. · · Thi~ s tructure was . 
encountered at the end of the fi e ld season and it was not ~ossiqie 

·to complete mS.:ppi~g in ' this viCinity. The writ~~ .believes, how"'.' . : 
ever, that the observations ma de indicate a folded fault that turns 
down, so that Mesozo~c rocks lyin.g ~~rthe:ast of .it .with tops facing 
northeast, and Palaeozoic rocks southwes.t of ~ t wi;th :tops facing · · 
. sciU:thwest, a.r.e pa:rt,s 'of_ a.n unbro~e~ succession over. th:,e <faul:t. 

Northea .st a.ion'g Sa .. sk:a t~hewan River 2i I11ile·s ~ t[l"om 
the main ' fhults at The Gap a nother major. faul·t br:tngs "Bli;tc ;.:::s ;tone . 
beds, on the west side, in conta.ct with Edmontpn strati} . ~.a ~~ of :'!ih~ 
fault. South of the rive r a nd west of the fault the succession Qf2: 
strata at the pfesent topogr a phic surface. is essentially~nb:roken .. · 
from the B-iackstone at the fault to the lawes.t . ·beds .exp.osed :Jn the .. 
core of Bra.zeaµ 'Range ' • . A.11 of these 'strata M.ve pee!l .subjecte.d to 
complex foldi:µg. - The ' general . structure_ justwe,st . . o:f_\:;~e fault :i4 . !, 
a wide syncline, fuodifi ed by small. and intricate folds •. North of 
the river the strata southwest of this fault are also bounded on 

•the southwest side..., by f aulting. at "the f~ont of Br~zea.u Range. 
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Outc_rp_p~-- !:rrr ' s_ca r .cf3 __ i_n . this, blockJ but it is appo.rcnt tho..t pro
gressi ve~y, y,p~ng~r b_e~~ occur northwnr.d, • . Ea. _st .of this_ b,I9ck, at ._ 
the fa.ul t c;m SEJ. ska. tc.l'lewa.n River, lower Edmonton beds o.ry. f .ound over.~ 
turned on: ·th~ southwest l'~ml:> .of. a.n asyimnet·.ica.l sync.lin~. These'· 
beds r .ise . gent~y on the northea.i:;t limb to · form th~ fla,nk of a . broa.d 
anticline known as Stolberg anticline. The a.~is of .this anticli_ne. 
lies .close to Stolberg, trending northwest and southea.st 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....areo. is cempleted, evaluation of its pos
sibilities as a source of commercial oil production cannot be ma.de. 
For the same rea son disposition of mineable coal in the Edmonton for
mation within the area cannot be shown. The Stolberg anticline ex
tends beyond the north and eastern limits of Al exo map-area, In 
Wa.wa Creek map-a rea to the northwestj Stolberg anticline is de scribedl 

lya.cKa.y, B. R.: op. cit., p. 6 (1943) 

as a. fold of good closure, but one tha.t is tightly cempressed ~nd has 
a.ssocio. ted faults dipping in opposite directions on the flanks. In 
Alexo map-area the southwest limb ho. s much lower dips than in Wa.wa 
Creek area, a.nd faulting on this limb is probably not as pronounced. 
The drilling depth to Rundle limestone is at least as great as in 
We.we. Creek map-area, because beds expos~d at ...,th,e cres-t ca.nno-t;; be far 
below the Edmonton-Brazeau contact. The minimum depth to Rundle lime
stone under Stolberg e.nticEne in Wavra Creek area. is given as 7,000 
feet. 

In the southwestern part of Alexo map-area, Philip Creek 
flows a.long strike in a. syncline between two anticlinal folds. An out
crop section a.cross 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 
a.a 55 degrees on either side. This fold extends beyond the south margin 
of Alexo map-area. Closure a.long strike was not determinable. 

The antic lina l fold L-rnmediately east of Philip Creek 
is a tight fold. Steep dips in Blackstone and Mountain ·Park strata 
are found on both flanks near the cr est. At the south margin of A lexo 
map-area Bighorn sandstone can be traced a cross the crest of this fold, 
but a. fault occurs on the northeast limb with a throw of approximately 
200 feet. This structure extends southea st beyond A lexo area. A 
southea.sterly plunge is indicated by the differential elevation of 
Bighorn-Blackstone and Blackstone-Mountain Park contacts. No closure 
was found northwestward and a fault is found along the strib~ of this 
structure in Brazeau map-area. to the west2. 

2M~cKay , B. R.: op. cit., 1941 

Coal is mined from l oner beds of the Edmonton forma. tion 
at Alexo by the Alexo Coal Cempany, Limited. Just beyond the east 
limit of the map-area there is a 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 Lusco.r fOr:ml3.tiQn in Alexo m:ip-o.rea, in str~te. 
that do not tend to outcrop. Where they are observed the coal is 
sheared, breaking out in smu ll lensy fragments. Very little mine
able Lusco.r coa l is present north of So.skiltchevm.n River inAlexo 
map-area, and deposits south of t~e river.· are less aooessible tha.n 
Lusca.r· coal elsewhere in tho region. 
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