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TAY RIVER MAP~AREA, ALBERTA 

I NTRODUCTION 

Tay River map-area lies b~tween longitcides 115°15' 
and 115°30' · and latitudes 52ooot and 52°15' ib the Foothills 
Belt of central Alber ta, 60 miles west of Innisfail. A 
graded rdad fro~ Innis fa il or Rocky Mountain House extends to 
within 8 miles of the southeastern corner of the area. Wa gon 
roads branch from the graded road northwest to Ram No. 2 oil 
well on Pra irie Creek and west along Clearwater River to t wo 
abandoned oil wel ls 2 miles south of the map-area. Forestry 
trails from these road s follow the main stream valleys and 
provide e asy acc ess to mo s t parts of the area. 

The map-area has a maximum r elief of about 2 ,500 
feet, ranging from 3,900 feet above sea-level at its northeast 
corner · to 6,<~80 f ee t on Idlewilde Mountain. The --t-opography is 
controlled by th~ · str~ct~r e ~nd charapter of tbe b~drock 
formations.' : :Thus, anticlinal structur' E:Js \rvith · cor eq of r e si,stant 
Pilaeozoic lim~~tdn~ . form prominent r~nges of hills such aci , 
Idl cwil d8 and corkscrew Mou·nta ins. s ync linaJ. are.as bstwoGn , 
thu major anticli-nes,: ·unciorlain by th.e l ess res istant sand~ ·~: 
stO-ne s' and shaJos of Musozo i c age, aro of lower rel i ef. · Near l y 
hori idntal Mc sozbic sandstone~ form the lowlands in the 
northo~stcrn pait :of th8 map-ar ea. 

. ' 

With th~ oxcoption of the higher ranges of hills, 
most of thG ar ea i s dri ft covGrod and ro·c-k ·oxpo·surcs .ar c 
smaJ.1 and s catt er ed . No continuou s section of any ·of tho 
f ormati on s wa~ found i n the mav-arca • 

. i 

.~ - . -~· . . ~ • J STRATIGRAPHY 

'· · The rock formations of tho map-area are all 
-- sedimentary and· i~ange i n age fr om Devonian to Up per Cretaceous • 

1 

. ) . ' ') . . 

: j. Devonian 

Dcvoniart (1) 1 strata ar e exposed along the crests of 
.···. 

Numbers in br ackets refer to map-unit numbers on the 
accompanying map an d map-ldgend. 

' i J . ·, : _'::._ , ___ . -· .. · ... :: . . .. .. . 

P~airic and -- rc1~ewi lde ;:anti c'l inE) s. 'They- cons 1st, mainly, .. of 
thi ck-·bedde d ; massive , . dark blue- grey limestone and dol oriii te 
with some interbedded cal car e.eus shale. ' 

•', 

:~ . -~ , :· { . ·. . 

· ' - -: , . 

. Banf'f.>Formatioh. The Banff forni.a tion(2) .is 
ostimatt.:d to· bo oOQ, to 700· f 'eet thick • .. . Jt is composed of i · 

buff weathering·, ·pfA.ty, dark blue-gre:y ., ;t:impst ono,r shaly 
limo ston~~ black ci~ c~~eous shales, arid ciccas ional. thick be ds 
of li ght weathering blue- grey limestone. 
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. Rundle. Formation. The .R.m1d.Je fonnatfbn(3) is 
exposed along the crestsahd flanks of the major anticlines, 
wl:i$lre •i ·r:: forms .the highest 'and most r\),gge:;d rang~$ of hilj:s;. 
It :., ~onsi,s~t \3' -ma'i'rily . _of· :whi,t}}. ... ~IJ.eathdr i'rtg ,• ·.thick- be ddo d ,. light 
gn?:,i , q·sarso:::; . q.Bp;.·.~,tnC? ':)lil{l~S.t, <n16 .wit? . ssmo iritE;rbcddcd, light 
g;r;Q.y, ·flnD-graJ.:nod.:'llm<: ;:>tone ;.··: t>'l.a:t;y: 11mo st.onc;, ·· and chert. 
Its· ;thickncJ ss · is ~ u ·s:t~r11:ateO. ~ to :. bfi .. ?00 ·1to•...;80Q . feet. . . . :· 

• • •• ' . . 't • 

. . . . . . '... . . . : : ... :~:: : ~ ' . . '. . 
An outcrop of pink weathering .g_uartzi'te·· C'on13~ini.ng 

much iron . oxide was observed ori the no;rtpe:as't t'tarik ·of! :·Tay' 
anticline 1 miJ_e ·southeast of Prairie Creek'~ · :tt, ;Lie_s: · 

. ~pparently between the Rundle, and Fernie formatitins, a.nd 
· J though. ' 'too small to map may represent the Pennsylvan!Lan, "' 
Ro~kj Mountain formation. ' · 

Jurassic 

.· Fe~nie Group. The Fernie group .is here divisible 
into two parts. The lower part( 4) consist·s of · lOO t6 150 feet 
of thin- bedded '1. fine-grained, ' platy, biack · lime stone, with 
much interbedded chert. The ;beds weather buff to grey with a 
hackly · ~tirface and for~ conspic~ous cliffs and dip slo~es rin 
the flanks of Prairie and Tay antt-olines. On Tay anticline, 
south of Tay River~ ~bed of fihe-grained, dark, phosphatic 
limestone at o~ near the contact with the overlying shale 
contains fossils that have been identified, tentatively, as 
Lower ·Jurassic by F.H. Mctearn -of the Geological _Survey. 
Apart from this phosphatic bed at or near the top, . no fossils 
wer·e found in th:L s part of the group: and . some of it may be of 

··TriaEmfc age.'' " · _, .. -·~· -- ~ J., - ·- ~,~ · 

The upper part of the Fernie group(5) consists of 
poorly expos e d, fissile, black shale and sandstone. In the ,;-·· 
southern partof the map-area the shale rests on the under-
lying lime stone. To the northwest, howev er, on the southwest 
flank of Prairie anticline, 60 fe e t or mor e of cioan, fine
·grained, white to buff weathering . sandstone or g_uartzi t o over-
lies the limestone. This, i~ ttirti, _is succeeded by 50 feet 
or mor e of blaq:K., fissile sh~le. The passage from Fernie._-<· 
shale to overlying 13-lairmore conglomerat~ is EJ.brupt in . t. :ti'e~-> 
southern part .. of the map-area, but to the nortl:lW;_est S~B:~$t·o.!1_~ :~ : -
is int erbedded: wi .th . the shale near the oontact - artd ma~yz~-~ ~ ·· . ·' 
repr-esent an occurr:Cnce of Nilcanassin {Lower Cretaccqus) beds. 

. - ~ · ' 

Low9r Cretaceous 

. . . ,-Blairmore Gr:ouv·• The bas.e ·of the Blairmo,re group ( 6) 
is marked· by a massive · chert and quartzite pebble-c·onglomerate 
35 to 45 feet thick. The ·conglomerate is overlain by coci:rse
grained g_uartzitic sandstones, crossbedded dark brown -sand
stone s, an d brown oarbona ceous shales. These in turn are 
ovor lain by coarse- and fine-grained, greenish grey, cross
bedded aandstones and oli ve-.green ~rumbly shales. A massive, 
chert-pebble conglomerate up to 30 f eet · thick occurs near the 
top. It is somewhat . si1'nilar to the basal conglomerat e , but 
the pebbles are, smaller a nd much less firmly t'emented in a 
lighter grey, finer grained; and more siliceoui matrix. ~he 
thicknes s of the Blairmore group is estimated to be at least 
1,500 feet. 
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QpJ?er _Cretaceous 

Upper Cr.etaceous strata comprise a lower marine 
group tha t includes the ' B;Lackstone, Bighorn, and Wapiabi 
forma t ion s, _ a_nd an upper non-mari:ne group · that · includes the 
Bra~eau and ' Edmontun £ ormations. The Blackstone and Bighorn 
fori-nation s lie in an open syncline in the southwestern part 
of the are a~ and a re a lso ex posed along _the northeast flank 

· of' Teel_) ee-:--Pvle and Ta y anticlines. - · 

Bl ackst one Formation. The Blackstone formation 
( 7) consis t s l arg-'-ely of -black marine shale' sandy ~hale, and. 
some thin be:ls of fine- grained sandst ohe. The forrnation is 
poorly exposed and no reliable data on its thickn ess were 
obtained, but it i s est imat ed to be betwee-n 1,000 and 1,300 
f~et thick . · 

. . 

I5i g~orn __ _E.'_9rmati 61!.• T~1e Bichorn formation (:::;) is 
betwe en 280 and 320 f' oet thick. It consists of t wo sandstone 
members s eparated by a middle member of grey _sandy shale. 
T~a ~ low~r sand~ton~ cbnsis t s oZ 10 to 26 feet of poorly 
b edded, r eddi s!l we a the ring, rubbly, impure sand. stone :it the 
ba se ove rlnin by 4 0 to 60 feet of platy, hard, . fine~grained, 
pure, q_uartzj_tj_c, pink to cream weatherir:gsand.stone. I~ is 
chara cte rized by worm tracks or root markings ~n d abundant 
r~ , ocerann~-.§_C:_il_l)_~lus it1 certain beds. The middle :member is 
predominantly gr ~y shale with thinly ' bedded. shaly sandstone 
e.nd thin irpnstorie bands. The upper member .consists of 25 

_to 30 f eet of hard , pl a t y , q_uattzitic sandstone very simila r 
to the lower -s e..ndst Ol1E;J ~ . It is more thinly bedde d. _and contains 
·fewer worm t r 2. cks, . but its only cha ract eri sti c :teature ~is an 
2.bnnd ar;. ;~ :- of _Cardi urn p~~percul um. The s and st on~ members -are 
resist ant t o e rosion, and form mesa-like· t opo g rnphy where 
ne a rly hori z ontal, and conspicuous ridges whe re theY dip a t 
steeper n~ .?;le s .. 

W~ui abi Formation. The W~piabi formation (9) of 
--~.J:...: -·,.--- -·-- ·-- - - ·- --d:::..r ine shale l l GS above the Bighorn along the· northeas-t flank 

of Toepee-,Pole and T~~:;.y anticlines. o~.ly one exposure was 
observed ~ ,on the bank of Tr::.y River, apd the t h ickness of the 
formation is n ot known) but in the adjoinin,g U;:.;. rble ¥ountain 
map-.are a ~ to the southeas_t, the w~l.p iabi is estima ted to be 
=----...;..____ _ ___ , _________ ._ ______ , 
l 

B~r..ch ~ H. H .. : Gaol. Surv ., , Ca.:.:ada, Paper 42-3· • . 

------"------~--- -~ .. ---. 
, . . .. 

bet ween 1. ~ 490. and 1 1 840 f ee t thick. 

Br;.1zeau and KLuonton ForLiations. T ~1c n on-marine 
Brazeau ancC EC.r.10nton-formation s (10) underli e the northeastern 
ha lf of the map-area. Tl1Gy are composed of . interbedded sand
stone, shale~ an~ conglomerate. T~0 Braze~u sandstoncs ~re 
ma inly ye ll owish green, brown we2.thering, crossbed.ded, medium
to coarse-grained, arkosic rocks. B~ds and lens e s of chart
pebble conglomerate a re int e rb edded with the sandstone and 
a re most abundant near the base of the formation~ Dark green 
sandy shal ef? .are a lso c;_ommon. A!Jout 3, 500 f oo t h ortheast of 
t}).e vV:.1p i ab1 .:.. :sr·az e n.u co_nt act the s and s ton.e Changes from )yellow 
or brow~:.:. i sh :green to light grey, and becomes n1ore thickly 
bG cl ded . Co;_,glome rat e beds a r e r a re or l a cking. Th~s change 
i n lithology may mark the app roximato boun.da ry· between the 
Br 2.ze au and EU.nont on formations, but it is not sufficiently 
we ll defined tomap . No r el i able e stimate bf th6 combined 
thickness of the Br<<~Gau and Ed:-.1onton can be rnadt:J as the 
structure in tho area underlain by t:1es o formations is not 
kn OVln. 
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STHUCTURAL GEOLOGY 

. Tay River map~area may be divided into three 
structural uni't s. F1·om southwest to northeast these . are: 
(1) the Idlewilde Mountain thrust block, bounded on the 
northsast by the fault northeast of Idlewilde Mountain; 
(2) the Sevenmile Creek thrust block, bounded on the south
west by the Idlewilde fault and extending 6 mil~s north~ast 
to the zone of thrust faulting alone the northeast flank of 
Tay and Teepee-Pole anticlines; and (3) the lowlands of the 
north@astern half of the rnap-area, underlain by Brazeau and 
Ediaonton format ions. 

Only a small part of the Idlewilde thrust block is 
in.the mar-area. It comprises an asymmetric anticJinE; of 
Palaeozoio strata . that dip 25 to 30 degrees on the southwest 
limb and nearly verticalJy on the faulted northeast limb. 

The Sevemlile Creek thrust block adjoins Idlewilde 
block to the northeast. It co~sists, from southwe~t to 
northeast, of: (l) a broad open synclinal structure of 
Bla6k~tone ~nd Bighorn for~atioris with minor anticlinal and 
sync1_ inal fl.exures ,,: .. on the ' limbs; ( 2) the nearly synrrnetrical 
C1ec:-rwater ' a,nc1 Prair;ie antii;:li'nes; (3) a second syncline; 
and ·· ( 4) the highly compr·e ssed Tay and, in the south, 'l1 eepee
Pole anticlines. Blairmore· s trata on the northeast flanks 
of Tay and Teepee-Pole anticlines ~ave been thrust north
e~stward, partly overturhed, and faulted - over younger for
raati-o:ns. In the southeast the fault along the nortl1east flank , 
6f ~eepee~Pole anticline- seems to die out; a parallel fault 
replace~ it· in the syncline .be~w~~n ~e~pee~~ole ~nd Clea~weter 
anticlines. ·This fault zorie extends to the ~ northwest 
boundary of the map-'area, in which direction the displacement 
inc~eases so that Tby River anticline is thrust over the 
northwesterly ext~nsion of Teepee-Pole anticJine. 

· The third unit compri~es the lowlands of the 
northeast half of the map-area, underlain by Brazeau and 
Edmonton sandstones and shales. In th~ ar~a between the 
Wapiabi-Bfazeau contact and a parallel line 4 miles to the 
northeast scattered small exposures exhibit marked changes 
in the angle and diredtion of dip. The pronounced,fault 
zone that crosses Prairie Creek about t ~ile northeast of the 
Wapiabi-Brazeau contact may.be the northwest~rly continuation 
of the fault ··crossing Tay River ·1 mile from the eastern border 
of the map-area. In this part of the area there are 
insufficient exposures to determine the structure, but the 
attitude of the beds in observed outcrops indicates that the 
formations are folded and faulted. Farther northeast, to the 
borders Df the me.p-area, exposures along Prairie and Dry Creeks 
indicate that the strata have a constant northwesterly strike 
and dip northeast at 4 to 5 degrees; they probably form part 
of the western rim of the Alb~rta syncline. 

OIL POSSIBILITIES 

· The larger anticlinal structures are possible 
sourC'.es of petro 1 eum and natural gas. In Idlewi lde, Prairie, 
end Tay anticlines interest must centre on finding oil in 
the DBvqnian and older formations as all younger strata are 
exposed in the cores of the folds. 

Cle~rwater arid Teepee-Pole anticlines plunge north
west and the Palaeozoic formations forming their cores 
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disnpponr beneath n cover of Mesozoic strata. Southeast 
of Clenrwatsr River, in Marble Mountain map-area, the 
plunge of these structures changes to southeast. Altoba 
Clearwater No. 1 well has been drilled on this structure 
on the south side of Clearwater River about 3 miles south 
and 1 mile west of the southeast corner of the area. Some 
oil and gas shows were encountered in Devonian limestone 
end dolomite ut drilling depths of between 1,185 and 1,284 
feet, some 900 to 1,000 feet below the top of the Devonian. 
No encouraging indications were reported from pre-Dovonian 
strata penetrated below 2,721 feetl. · 

1 
Beach, H.H.: Gaol. Surv., Canada, Paper 42-3. 

Prr.iric and Tay anticlines mo.y be regarded as the 
northwesterly extension of Clearwater anticline. Prairie 
anticline is a nearly sJrrnmetrical structure, followed to the 
northeast by a narrovJ synclinEJ and the tightly compressed Tay · 
anticline, which is faulted along its northeast limb. These 
structures plunge northwest north of Prairie Creek and south
east south of the Creek. About 300 to 400 feet of Devonian 
strata. are exposed in the core of the structure on Prairie 
Creek. Ram No. 2 well has been drilled on this anticline 
where it crosses Prairie Creek. · The well penetrated Devonian 
limestones and dolomites, dipping at 10 to 20 degrees, for 
about 2,360 feet. At that drilling depth a fault was inter
sected a.nd below it the well passed into steeply dipping, 
in places contorted and sheared, dark grey to black, fine
grained limestones, and continued in these to a drilling 
depth of 4 ,140 ·feet. · ·A medium- to fine-grained, gr ey ·to 
reddish quartzite, dipping at 35 to 40 degrees, wo.s inter
sected from 4,140 to 4,185 feet. Below thi s , to 4, 330 feet, 
the well encountered fine- grained, dark, limy argillites and 
platy limestones. The quartzite and underlying argillite 
and limestone seem similar to beds between drilling depths 
of 2,721 and 2,795 feet in Altoba Clearwater No. 1 well, 
which were considered pre-Devonian by Beach2. 

2 
Beach, H.H.: Op. ci t. 

Some oil has been obtained from Rrun No~ 2 well and 
another well (Ram No. 3) is being drilled nearby on the same 
structure. 

The Brazee.u and Edmonton formations for 4 miles 
northeast of the Wapiabi-Brazeau contact are folded and 
faulted, but owing to lack of exposures the structure is 
not known and tho oil possibilities of this part of the 
map-area cannot be assessed. · 




