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PEKISKO HILLS AltEA 

By G, S " Hu'Tle 

LOCATION 

Pekisko Hills area is 25 miles southwest of the town 

of Hi gh River , Alberta, in townships 16 and 17, ra..-riges 2 and 3, 

west of the Fifth merid i an ~Figure 1). I t ::'..ies about 10 miles 

south of the south end of 7urner Valley gas and oil f i e l d and to 

the south of Pekisko creek, c. trihutar;r of Highwood river . Part 

of the upiift that constitutes the prospective gas and oil 

structure is on the E.P. ranch in townships 16 and 17, range 3. 

The remainder, including the centre of the uplift , is on range 2, 

on land adjoini ng the l~ . P . ranch on the east . 

PREVIOUS WORK AND ACKNOWLEDGMENTS 

The Pekisko Hills uplift was drilled on the recommendu

tion of Dr . Robin VHllis , The interpretation of some of the 

structural features presented in this report is diffe r ent from that 

placed on the same facts by Dro Willis, a condition likely to occur 

who r e complicated struc·cure is invoj_ved. The vrriter has endeavoured, 

the r efore, to show as many dips ar_d strikes as possible and has re-· 

surveyed, by plane tab l e, on the scale of 10 inches to the mile 

(Figure 3) , part of the map presented in Figure 2 ::.n order that the 

complicated west f~_ank might be shovn more adequately. The 

interpretation given here iR based on the observations recorded on 

these two maps , but it is recognized that other interpretations may 

accord with the facts . So~e of the str uctur al features have been 

discussed with Dr . Willis to whom the wri~er expresses his thanks. 

In order , however, that in so far as possible an independent 

opinion regarding the struc cure might be obtained the use of 

Dr . Wi llis' maps was avoided while maldng the survey. The d isc overy 

that Pekisko hills had a core of limestone at such shallow depths as 
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found by drilling must be r sq;n.:·deu a::; a n.ot.able achi evement for 

which the credit is enti:::-e l y ci:J.9 -:~o :C:·, i11-iE is . The wr i ter was 

assisted i n the field ·:rork b~r J. F::-i:ulc Bh'e" .tl.,D, Gr aves , and 

H. G. Bagnall, a ll c,f t!:e UniYers:~ty o::' I1T.)er-'va. 

PH'.'.SICAL :-<'EAT U3ES 

The P6ldsko HiJ.ls uplif·~ is e:~Fcssed topographically 

by a series of hil l s . This is quite unl i ke c6ntral '!'urner Valley, 

which as the name implies is 3. valley a:r..d is f l anl<ed by 21orthwest 

trending ridges . The diffe re~ca is exµla ined by the fsct that the 

Pekisko Hills uplift exposes hard :..ovrer Cretaceous Blairmore strata 

at the surface; whe r eas in T··irner Va :_~_ ey soft e "." Uppe r Cretaceous 

Alberta shale s form the vn.lley botjco:rn. '.'.'}~e topography is -thus 

directly r e l ated to the ::-esista:r..ce co erosion o:.' the strata exposed 

at the surface . Pakisk o h ills r i se to an e l evation of about 4, 750 

feet . The tre nC.. of the hills in t~1e Pekisko Hills uplift is north 

and south and smn.11 hili s sho"v the continuation of the structure as 

far south as township 15 . To the north of Peki skc creek tne upl ift 

is repr esented by a series of hills and is considerab"cy wi der than 

it i s south of the 0,re<:;lc and is rriu<.:h more complicated structura lly . 

The n orthe rn hills also form the soutne rn par t of the Highwood 

u plift. 

S'l'RA '[' IGRAPiff 

The s e quence of f' orm'1.tion s in Pekisko m.lls a r ea is 

similar to that in Tur:".le r Va.lley _, except that a g r eater thickness 

of Bear paw shales separates the Be :'..ly Eiver and Edrr..onton strata . 

The lowest e x pcsed strata i n Pe!~is~o :S:Els ::, r ea are the lime bands 

in the lowe r pa rt of the B::.. airmore formation ,, All strata ol der 

than the Blairmo~e are :!.::novm on:'..y f r om d rilling. 
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Table of Formatio~s 

Paskapoo 

Edmonton 

Bearpa.w 

Belly River 

Upper Alberta 
shale 

Cardi um 

Lower Albe rta , 
sha.lo 

1, 10o:t 

Heavy--ber3.dod, d,,.,':'..~', r:,~.-'3~{ t'1 
light-colo'..l.rHc1. s::i:::1c'1 c;+.ono 
al ternati::.; ·,;rj_-':;'.l clad- t:rev, 
brC'ftir1ish_, a~'l.cl g1"ecr1:!.::i~-. G!.!' :1..es. 
Certain s·c:c"r:rc'3. 'l.:·e hj_,:;:-. ::.y 

1 oarbono.cecus vdtll .;:~~--1 co.' .. '. 
3GaIDS (' l.J::1i 0 ::3 'J:'li C~~ <:.<~Br .J90r.; := 

are ab"J.~.C.o..1rC s.t o-L~-1'9:· l_oJ.""i~~ . .;~.._f-', 
Basal rocks con~lJ~er~~:c Jr 

sandstone:; ·.rvith. i soJ.c,·~c,J r'.:;_:;1i, 

pebbles, No::-1-rr.ar:;.:'.1:, 

T:ie 2.o'.•rer s·:;nOJ::'.l c or. si:~ c '1-r 
rusty broYm sands·co~es arcr1 
grey a hales and 2.r 0 '.:.. s s or:: -

iated with carbon.,we ous 
layers, coa::. G831Ts, 2..r.o. Fr:i-\>' 
bento:'li tic 'oec. s . f\b c-;re -l;;):c ile 

are he.'Jvy SfL"lds·co"l.~ :,eds 1f 
grey and chor,clo::-.e cc:'cou:c 
ul tcrno.~iJ.1.g v l-th g:.~ey-, b ~,.) .. 1rw~tl,, 
and grocnisn s!'la:'.e s i;r j:tr 
ironston.J , Tl·e UJJ:i0r st::-'.10;: 

a r e grey ::andsto;.'l.es rL:~~ si~2.Jr::..;, 

:Non- mari".1.e o 

100 to J.50 Dark shales wit h co2.l c:el'..1'L3 

1.lp to l foot in t~1.i ckness. 

Ma:r be p2.r-;:-, :'..y T.'lD.:~ :'..1ie • 

1, 900 

1,500 to 
:i.. , 600 

200 

850 

G-rey sar..C.3-;;one 3 2.l tern.ate 
vrith grey a:od .~~oe:1_ish_ shc.~ e:::: 

Iro:nsto1'!e is u~e3r>n+.~ /'~ ct:La 
r:ontinuous oyster zo!le a:'l.d 8. 

cong1omerc..-te bod oact:r Y.:.or·: · 
the base and cos.ly hcC.s :'.ler.:-· 
the top. Non-~~rina. 

Very sancl:;r s~mJ.F'l at Top 
gro.des ci0tlf!l.1·m.rns iaco ;;:·ff\' 
shale with chin snndstcne 
layers, Ab:mdant i::-o:r ... s~o:::i"' 
nod'.lles occ'.lr at cort~~n 
horizons. Jiarine. · 

Grey ~1mdstore '.lnd. s't.:idy 
shale; very poo:ly cto -v·.s~·J;:-e:'. 

j n tl-·:i.s u ·eo.. o.nd L·sac.l}.:;; :)n .. ; 
tc1ro t'i .. cn bar:c .- oi s·1n~~;· ,·}1:11--

, separated by dw.lcc o 

Grey s~12.lc: 2.:-:;ci. rt~ s-':y sl1e.le 
with solTc ::.rcns~o·::s ::'..oc.·.;.L)::; 

and thi:1_, brG"w'J.1.ir- 1~- ~~cds-Cou.c· 

beds ; poorly 0::c~oseC. :iri ·c:1·~ 3 

area, 
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Tabl e of Formations (Cont'd) 
_.._ _____________ ·- --- -

1 =~,:-~- c:;o~i~~- I _r(~:~~)ss_ --'~--De-scriptio:--· ------ ---

Lower Blairmore 1, 200 to The upper strc..ta arc green 
Cretaceous 1, 500 and grey sandstones wit·1 

Jurassic 

Palaeozoic 

Kootonay 

Fernie 

Rundle 

I 
I 
I 

100 

225 to 250 

1, 4oo'f: 

I 
dark gr ey and greenish 
shal es . The Homo sand is a 

1 white or grey sandstone i:u:.d 
1 below it is a serjes of 

thin, ycllovrish vreA.ti1erL1g 
limestone beds cont~ining 
palecypods . The basal ~ot 
is a conglomeratic scmd
stone not exposed i n thi~ 
area . 

Coal and coaly shale with 
brown and grey sandstones. 

Brown sand in upper p~rt; 
grey to de.rl;: shalos w"ith 
lime bands near the base. 

Limestone , in part liEht 
grey and in part dark; 
r elative ly little shale; 
the top is an erosion 
surface . 

______ __, __ B_a_n_f_f _ _ s_h_al~--~-70_0 ______ ..___L_i_my __ s_hales and limostou~~~--

Wells drilled on the Pekisko Hills uplift will comnenco 

in the Bl a irmoro formation (Figures 2 and 3) and will encounter 

strata as shown by tho lo g of Pekisko Hills No . 1 wel l drilled on 

sec . 6, tp . 1 7, range 2, W. 5th mer. This well was commenced in 

st r ata between the McDougal l-Segur and the underlying Homo sa:1d. 

The McDougall-Segur horizon consists of several , heavy _. grey sane ~ 

stone beds separated by a little shal e . The be.se of the McDougal l-

Segur sandstone is considered to be 400 feet stratigraphically boJ.ow 

the "grit zone 11
, a conglomo r atic quartz sandstone at the base of -cho 

Lowe r Alberta shale and usually considered the boundary between it 

and the underlying Blairmore formation . Between the grit and the 

top of the McDouga ll-Segnr sandstone are other sandsto:ie beds 

separated by sandy shales and usually by one or more layers of 

purplish or reddish beds of shale. One of those sandstone beds , 
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knovm o.s the Stocl'.IIlon' s sandstone, is not a lways eo.sily 

recognized in this n. r oa as it seems to be highly variable lcl.terally. 

Whore present it is composed of very ho.rd so.ndstone in bods 1 to 2 

feet thick n.nd commonly is of cc light grey colour quito distinct 

from the "salt and poppe r" texture of the McDouga ll-Segur sands. 

In mo.ny place:s another very heavy sandst one occurs only a short 

distance below the gr~t zone . This also varies late rally and in 

some places closely res0mbles the Mc Dougall-Segur sandstone . Most 

of the interval between the gr it and McDougo.ll-Segur sandstone is, 

however, composed of greenish, sandy sho.les and minor sandstone 

bods . The thickness from the base of the McDougall-Segur sand-

stone to the Homo sand is rathor difficult to determine accurately 

in the Pekisko Hil ls uplift, b ut is considered to be about 650 

feet . The Home sand, about 3 feet thick, is a white to light- gr ey 

sandstone with a sqgary texture a.nd is easily r e cognized . It is 

composed almost ent ire ly of wh i te and grey, rounded quartz grains. 

The Home sand wa0 encountered at a depth of 190 feet in the 

1 Pckisko Hills No . 1 well , the log of which is as follows: 

1 
Log from records of Petrol e um and Natural Gas Division, 

Dept . of Lands and Minos , Alberta. 

---------- .~---

Drift 

Blairmore 

Green- grey sand and shale 

Green- gr ey sandstone and light g r een-grey shal e 

Green- grey shale and fine - grained sandstone 

Light green- groy, fine-grained sandstone with shale 

Dark green- grey sha l e with some fine - grained sandstone 

Dark green-grey shale and sr.ndy shale with ironstone 

Light green- grey sand::;·co~10 with shale and ironstone 

Li ght green- grey shal e and f i ne - grained sandstone 

Depth 
Feet 

0 - 25 

25 - 54 

54 - 58 

60 - 80 

80 - 85 

85 - 96 

96 - 130 

130 - 140 

140 - 145 



r .... t..::; •· 

Light ye llowish r;r:J': cc~:-::r s·::;n2& w~_-':;h :::0::.13 s:'.13.le 
Wo.ter at lSC f-.-::r:; 

Dark g r een-- gr,;y SJ!:.1.~ .. 0 '.l:~ ~ r: :i0-grn.inoC:. sandstone 

Light green-·grey sa1.1C:.st,no . ;:;o.nC.s·cono lighter in 
colour_, 1flO ·Jim11 g'' :1 5.nc~ .' c.ncJ. o:'..lcu.roous 190 to 205 
foot. Prooa0i.y c. c1 ~ij ,, al.ant tc> -~:-ie Home sa:i.d of 
Turner Val~.oy 

Br ownish grey limo stone, ~race o:' fossils 

Green- grey sha::..e n:!lc. co.lca:".':;ot::.s 8andstone 

Light gr ey; limy sn.ndstono 

Brown limestone ancl limy sr.rn.ds·:~one 

Limy sandston e with somo dark sho.le 

Limy sandstone, bL ck shale . ancl c:oal fragments 

Light gr0y to brow:!:l .i. sh ,. lLny sans.ston e 

Dark gr9y shn"e and se.nciy shflJo 11.riti1 a little, soft, 
green, benton:i tir; "::> hc.2. o 

Dn.rk grey shale 

Li ght gr ey : limy sa".ld s"c c:r.c 

Shaly lime::;tone tmd G.3.r~c p;rey calcareous sh:::tle 

Dark gr ey co..J.care ous sho..le o.nci sandy shale 

Grey co.lco.reo·,1s sc..nd.sto:rw a ... 11.'3. she. l e 

Light gr ey , li..l'Jly sa:r.C.stono w.:..-c1. dc.r!;: g r ey shale 

Dark grey shale o.ncl sn.ndy shale 

Dark g r ey aha:e ancl c11lcaroous rn.ndstone p~r:cites 

Li ght grey sande·'~one ,.,ith coc.rso_, angul ar gn:,ins. 
Top of Dalhousie SQ'Yl.d 

Li ght grey sand stone wi -Sh ch8rt :':.:o.gments 

Quartzite or s -;_J.i0e ou2 .Jm1d 3to11e ili.t~1 abunce .. nt, round, 
oolitic gr~ins of si~crito 

Grey, siliceous Hnndstonc 

Depth 
Feet 
145 1 55 

155 - 165 

165 - 1 75 

175 180 

180 - 1 85 

185 - 2C5 

210 - 215 

215 - 225 

225 - 260 

260 - 270 

270 - 285 

285 ~ 290 

290 - 310 

310 - 315 

315 - 320 

320 - 330 

330 - 340 

340 - 350 

350 - 36') 

360 - .375 

375 - 390 

390 - 395 

395 . . 400 

400 .. 405 

405 - 415 

415 - 450 



-7-

Koot imay 

Dark, carbonn.ceous , sandy shale 

Shaly sandstone and sn...~dy shal e partly pyritic 
and mi cn.ceous 

Grey sandstone with some shal e 

Gas show 

Carbonaceous shale with coal and pyrites 

Light gr ey sandstone and s ~ndy sha l e 

Dark gr ey sha l e with little sandstone 

Li ght gr ey sandstone and dark shale 

Brownish sandstone with carbonaceous streaks 

Light grey sandstone wi th dar k shale 

Dark gr ey shale vr i th a little sands-tone 

Br ownish sandstone and dar k shal e 

Dark gr ey shal 0 

Light b r ovm , gr ::mular sa~dstone 

Brownish sandstone with grey , sandy s ha l e , in part 
micacoous and in part carbonaceons 

Depth 
Feet 

450 - 455 

455 465 

465 - 485 

480 - 485 

485 - 490 

490 -· 505 

505 - 520 

520 - 525 

525 - 540 

540 - 550 

550 - 555 

555 - 565 

565 - 570 

570 - 645 

645 - 650 

Doop b r own sandstone with pyrite Qnd c arbonac eous sha l e 650 - 670 

Brovmish sandstone and dar k shal e 670 - 690 

Brownish, sandy shale and shal y sand stone 690 - 695 

Fe r nie 

Dn.rk gr ey shal e in p[trt sandy . Glauc onite in some 
fragments, pyrite at 735 and 815 to 855 f eet 695 - 855 

Dark grey s hal e with pyrite and belemnites 855 - 870 

Dark grey sha l e with s ome lL~estone fr agments and 
be l emnites 875 to 885 feet , limestone 925 to 930 fe et 870 - 935 

Brown to gr ey shale with oolitic Grain s and glauc onite. 
Abundant bolemnites 935 - 943 

Dark gr ey shale with glauconito and pyrite 943 - 965 

Dar k gr ey shale , l imy f ragments, nume r ous be l emnites . 
Sli ghtly calcareous sandstone with black pho sphatic 
pebb l es (Bo l cmnite congJ omerate) 965 - 970 

Dark gr ey shal e 970 - 1, 040 
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Limy so.ndstone 

Libht gr ey to brownish, calcareous sandstone 

Palaeozoic lime stone 

Libht buff , slightly do l omitic l i mestone , trace of 
che rt 1, 09 7 to 1,105 foot 

Gas at 1 , 011 t o 1, 076 feet and 1, 081 to 
1 ~ 082 feet. Estimat e d f l ovr l,ooo M. cu . ft. 
Ga c 1, 106 t o 1,136 feet. 

Buff limestone, pe.rtly do l omitic, partly crystalline 
and por ous 

Grey limestone with considerab l e shaly lime stone 

Fault 

Fe rnie r epeated 

Dar k gr ey shale wi th belemni ·'.:;es and oolitic gl auconite 

Depth 
Feet 

1,040 - 1, 050 

1,050 - 1,065 

1, 065 - l,llO 

l,llO - 1,230 

1 , 230 - 1, 24-'.) 

at 1 , 255 to 1 ! 260 feet 1,230 - 1,200 

Dark shale with Bclorn.~ite congl ome r ate 1 , 290 - 1,300 

Pa laeo zoic l~~o sto~o 

Buff limesto:ao, part ly cr;ystalline 

Sampl es missing 

Gas flm~ 2, 200 M. cu . ft. at 

Buff limes~one partly dol omi t ic , partly crysta lline 

Buff limestone wi th anhydr ite . Chert at 1 , 590 to 
1 , 605 , 1, 670 to 1,695 f eet 

Light gr ey l imestone , chert a t 1, 925 to 2,010 feet 
and gypsum 1, 965 to 1,975 feet 

Light gr ey limestone, p~rtly cr ystalline chert at 
2,120 to 2,125, 2, 240 to 2, 265 feet 

Light and dark gr ey lime stone , partl y cry stalline 

Dense t o very fin0ly crystalline, dark gr ey l imestone 

Dark gr ey to buff limestone, coa rse l y crysta lline 
at 3, 830 to 3,850 and 3, 875 to 3,900 feet. ~races 

of dar k cr ey sho.lo and chert b e l ow 3,820 feet 

Dark br ey to buff crystall~ne lL~estone , some chert 
and shal y lir.lestone 

Dark br oy , de~so l~mo stone 

Dark gr ey , coars&ly cr ystall ine limestone 

1 , 300 - l , 3J2 

1, 312 1 , 320 

1, 320 - 1 , 335 

1, 335 - 1, 510 

1 , 510 - l , 05S 

1, 855 - 2 , 010 

2, 010 - 2, 265 

2, 265 - 3, 480 

3, 480 - 3, 670 

3, 670 - 3, 960 

3,960 - 4, 280 

4 , 285 - 4 ,355 

4 , 355 - 4 , 408 



nnt i cl:i .. nCJs on eithe;~ s:i.\'i.e nC .!.L 
- v > in the nor th part 

of sec .. 30, tp. 1:'1, Y" nga 2., t~.1J s~n.sL .. :::e r.ecornes sl1arpl y compr essed 

and , fa;:the:r so11.th, is ~elia>rec:. tc' :ix:i.s.~- < .. · .• to a fauJ..t. 1';ast of the 

synclL1e ir. sec, C._, ·tp. lf, :,"fW.1.!'"~'.:1 <. r~!~ ·cvro ari.ticlines separ ated 

on i t , in section 7 .. the Weste r :te AJbp,r+;a well was dr i l l ed (FigurP 2), 

The antic li:-i.e is uot synmetr ico..l: a.i.1d S .. t :°Ls tl-cought that a faul t i s 

pr e sent on its wec:;":;srn flonk 1::1egi:::mir.g in t~1.e no r th ua:rt of secti on 

6 , ar..d gradua~ .. ly increa0·' nt:; i.n d:i. s:p1£ .. ce111ent southward . l'Jo a r tlie 

south boundor~r cf sE.ct::..'.)·r. 6 +;he ear.t :nar1k of the anticl ine is 

ent i re l y cut ::; r'i:'_, ann so-;;.t\ of th i s B:Lairmore strat a are t hrust 

The other anticline 4::;~1.e.t occ·.:1.rs a:'..cmG the aast sid0 

of sees . 6 and 7, tp . 17, and sec . 3~, tr. 16 , range 2 , exposes 

t he g r it beds OL ejt:1er flank wiJ.;b. a 2maJ.l amcunt of Bl C1.irmor e 

st r a t a in the c ore. To the no:ttl·, J.n. northsast se c t i o:r.. 6 , nnd 

southcast • • '7 

SOC1~:J...OrJ I :; is o. sJ-.;;111 f:i"'..l:;_t ;~epe.:1ting t 11e grit on 

the oc..st s ::l.. do or· the £L."1ticli;1a. '~he :-el8.tio".lsi1 :.i.. ps can bG most 

easi ly e xpb.ineC. 1::iy ri.n Aa1:::-l:; djP:p ~.ng O!" ·u.ndc;rthr;J.st fault . East 

of thi s o.nt i oli::18 t~c.c sT;rata di:;J GO.Rtward wi th the h l ghe :".' BG l l y 

River bods occurr:..:1.g i n a ridge e.bout Oi1e .. ·hal f mile east of t he 

c rest of the ::1.nticliEo. r;'o thE' oast o: this o..gair.. , in ·che v al l Gy 

of St i ms on c r eole , rather ~ooorly ,=.xpo:sr"d EU..rnom:: on 'ceds a :r-3 p r esent, 

east of v;h i ch , in :-i igh hilJ s , P1:uskapoo sancistone s outcrop . The 

soquGnce suggests -crio norma.:;_ suc0ess:i .. on cf' bod s v1:..th the Beo.r paw 

conceal ed , but so·,.r'.:;hwu.ris I'rom tnn:'.lship 17 to the soul;h of 

tow:ish i p l G, the Pas;mpo c~···1dmon-con bounc~.ary ancl. t he AJ.bo rta shal e --

Be l l y Ri ver bouno.ar y,, tlw tvro 2~2olor;icill 1:1.cr i zons most easily 
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fol l owed i n this pm··t 0f the a ..'.' en. grn.duc..Ey approach one anothe r. 

It is obvious, t:ie r efor G, -Chc ... L; a fanlt :::iccurs 2-n the area inte rven-

ing between t:-wm_. e ven t h r:u((n -Che expcstire s a".'e i:i.1suffic i ent to 

accurate l y locn.te i t . '_fo t~1e noi:-tll ~_n s e ctions 20, 21 , and 28 , 

ext r eme ly cru·npl 0d, c usl10C:: and slj_ckc:u.sided zones are pr e sent 

in Edmonton strata, ~.nC. ic a-C ing great disturbance "Jut without 

marked stratigr aphic displ acement 1.0 far as can b e dete;.·mined. 

We st of the so di st JT bod .z;c,:,,1e s fU'.lu-ChZ' :::- fault is p. o sent 8.t about 

the horizon of tl10 Bear pr.n; formatio".l., 'l'he s:c zones of deformation 

are b e lieved to be dv.e to a fault O".' faul r,s similar in type to 

the sole f ault unde:rly ing Turner Valley and it is GUspe cJced, 

there fore, that the Peki sko st;.·uct·,ue is nnd.e rl a. in by a l ow- ar1e;lc 

fault , but at c. sufficient depth , o.s proved. by Pekisko Hills No .l 

we ll, to b e some distance b1J lov: ·cho top of the P2.la0oz ) ie; limestone -

The suspected r elat ionships be-bi.Teen t 11i s stru0ture and the probab·1.o 

low- angl e fa.ul ~ have been dia[';rmne1.·i:; i0. r.2.l;; shown by Link .
1 

It is 

1 . 
Link, T . A.: BuJ l. .AJI,. P_ss. Pet. Gsol. 0 vol. 1 9 , No . 10, 

p. l,43J (1rs) < 

poss ible , howevel'.', that i nstec.d. of the Palaeozoic 1 i.mestone core 

being entire ly cut off :Cron:. ·cho raass from which it hn.s been de rived 

the low- angle faul~ t~rns dow:1vrard steepl~f in the J.imestone vthich 

has mere l y been displo.ccd upvmrds a long i ·c . In t he foo-'ch.i.lls 

faults of this type n1ay . t he r efore.· 1.11w3 a flte oply i nclined plane 

at the outcrop, a lDw- a r:gle po.rt aJ.:; sowe diste.nco '.'re3t of the 

2 
outc ro p , and a steeper, deepe r part. At the outcrops of faul-ts 

2 
See also Hume , G. S.: 

·-- ------- --- ·-- ---------
Tr.:me , Roy . So~ , , Cn.nfld.'.l , vo2. . 2 9 , sec • IV, 
F i g . 4 , p, 13'7 (1935). 

·---- ---- ·----·- ------------·--·------
of this type tho stratit;ro.ph~.c dispb::rnrr"ont c.ppoe.r s to be small i n 

comparison with the am011c.1t of C.isp :i. n.cc"":l.en-~ tho.t has boon proved at 

depth by dr i lling in sucn str-J.c t"t.:r c s as T c;.;.·113r Valley . Tho 

expl anation of t}1is is pro1::8.b l y i n the frw·~ t hat at the outcrop the 
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f ault pl ane has an inc ljno.c;ion. clor.c l y ap:-;iroach ing the d i p of the 

strata cut by it , and thus o. r e lat::..'.-o ly lc.rge d isplaceme nt woul d 

show little strc.tig:;:-aphic di:sp}.aco111Gnt , whereas as 'the fault 

b e comes l ess stsepl y inclir,ed at dopth and cuts oblique ly ac r oss 

the strata the st1·atigr aphic d i.splc1e ement increase s . Thus i t is 

suspected that bcloi. tho lovr·anglo f:;.'J.l t ·~el ieved to cut 

Pa l aeozo ic strata UI1dor the Pokisko Hills structure, there are 

youhger , :Mesozoic strata. ln some foothilla 1 aroas , who r e 

structures rtprarer:-'.:;ly favourab l e fo:~ oil a..11d ga s accumul at i on 

are pr esent at the surface , drill i ng has encountered low- o.ngle 

faults above the ~rospective prodnctive Pal aeozoic lim:rntono . 

I n these cases t'he structure oelov: such a fau l t :mn.y no longer be 

favourable fo r oil and ga s acccunul ations . Further , the repetition 

of strata produce c. "by fau l ting may bo so g r e:.lt that th0 clepth to 

any possib l e productive ho ri zon teGo:n:es j)rohi~ib.7e for drilling. 

Such conditi ons , howev er , a re not lilrn l y to occur in the Pekisko 

Hills uplift, si:r.ce Pekisko Hills ~fo . 1 well dri lled continuously 

in Pal aeozoic stro.tn. n · om 1 , 300 tu 4 , 400 feet without reaching 

the l ow- et.ngl e fo.ul t believe<l to be unde r the .structure. 

The ma:i.11 urJ i ft of Pekisko h ills ·is west of the 

B l a i rmore sync l in '° i n sec. 31 , tp. 1 6 , r o.nge 2-, o.nd sec s . 6 and 7 , 

tp . 1 7, range 2 , On the hill i n the southwo st of sect i on 6 the 

lowest beds any1uhero 8zposoo. in this aren. outcrop and indicate 

that the maximum str-~1cturo.l uplift occur::: at this p l ace . The bods 

be long t o t he limo series in t11e l ovve r part of the Bl airmore 

format i on , and a few outcrops contain fossils char acteri5tic of 

this zone. The h ill is in re~lity dou8le crested , wi th a 

depression and smal l valley between the two h i ghest parts . On 

the eastern or h i gllo r peak the structc:cr e is a dome extending i nto 

an anticli:ie trending slightly wec:.-':, of north . This ant icline 

c annot bo t r n.ce d fA.r south_. bu-c is well marked to the north 

throughout the who ] e of section 6 . The 'Ne ste r n. peak of the hill 
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is nl so nn a.nticline sl10wing a very unsynrnc;trir:a. J. anticlina.l 

crest on its vrostc::.~n edge vr:i_t:h cas·terly c'.ips of only 5 to 10 

degr ees , and wo sterly dips of '"'O d0gree s. ?art vmy dovm tne 

west f l ank of the hill, howove:~ , the d ips suddenly cher!ge to 60 

to 65 degrees cc.st. but lc;vrnr d01'ff" n:c t~10 base of the steeper 

part of the hill SL1Ch outc1·ops a.s do oc ur :most l y show a west 

d i p of about 40 dcg1·0es. Tho sharp, cast dips in thi s area 

proba.bly i n par t represent ovcrt·ur ncd beds . They ho.Ye been 

interpreted by the w:cita r R.i> ir:dic.;..thc of c,r.. ea.stward d i pping , 

or underthrust fault (Figure 4 , cross ··sections B--·B ' and C-C 1 ) . 

Dr . 1Yillis believes tha.t they L1d_;_cc.ted tha.t the anticline i s 

overturned on its weste rn lirr:'), and that Pekisko Ihll:s ho . 1 

wel l a.ctually encounter ed this overturr. in drilling t:>ie top of 

the lime stone . The structure.l interprc ':at ion ba .=>ed on them, 

therefore , is of som8 impor-i;:;a".lcG in prodic.ting tho positio:i.1 of 

the limestone c:.irfacc unC.or t~;.0 vrn2t f l ank of the Pokisko Eills 

structure . It so2ms t() -,~he v.r:ri tor that the overtur n i ng is not 

gener a l enough on the west flar>k to indicat"' th&t it has a..ri.y 

considerab le importance. It; is , ther0fore, 1· egc..rde::l as a minor , 

r athe r them a major, feature , and i n-'.;erpro-';ed as having produced 

only a slight modification of the a:1t icli:ial structure . 

Tr.e detn il s of th8 st:!.'ur.t.t1.re in tho we stern part of 

se ction 6 are difficv._1_t -Cc, understand . It is obvious there is a 

slight amount of faul tine:, ; o.s th:_s is sr.own 0;-/ offsetting of t he 

Home sand , an easi ly recogniz&ble :iorizon . Faul ting has 11.lso 

probab l y occurrr::d :'..n the oaet pa-rt of see. 36 , tp . 16 9 range 3 , as 

the distance between the McDou galJ.-·Segur sand rt one and the ere st 

of the ant i c line which in soutr.wost sec c 31, -Sri, 76, range 2_, 

exposes bods above the Homo cccnd, is too brcat fer the ncrmal 

thickness of sediments . \Jory L:c<:;Jo c.ij·ect e·.-:2.c.en.ce of fai.:lti:o.~ 

in this part icular arc1L WL..s eeen, '.:rnt d. :2. ps of 82 to 85 degr ees 

close to other dj_p& of 45 cloc;r <'o s er le:::;s p rob::-cbly are due to the 
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i nf l uence of f aul ting, n.nd i n one p l D.ce c r umpling was a.ctun.lly 

ob served . Although the indefinite informa.t i on on these fn.ults 

mn.ke s it difficult to prod. ict the depth to the Pn.la.eo zoic lime 

stone a.t any particulc..r place the ge:1C r n.l sh·ucture is r eadily 

disc e rnible o.nd i s shown in Fig;ure 4, cross- sections B- B', C- C ' , 

and D- D' . 

PETROLEill~ A~ll lTi'..:TURAI GAS PHOSPECTS 

In the 'Nester:11 A_:lberta wel l d r~llod on sec , 7, t p . 17, 

r ange 2, sever,11 smn.J l fl0ws of ga.s wer e encounte r ed . An oi l shovv 

occurr ed at 1 , 920 to 1 , 9'.39 feet nec.r the base of the Blairmore . 

Cores t aken as low as 80 i'cet i n the Palaeozoic lime stone , accor d i ng 

to Dr . Robin Wi l l is .• showed oil sn.tu r n.tion . The well ms , however , 

drilled l GO feet in tl10 liI!'cstone before a t est was made , when it 

was found to ~ontai11 oil and ater . There is no doubt that the 

well is very cr ooked c..s wn.s shovin by acid bottle tests, but no 

directional surveys wore ma.de. If t'1e devio..tion in the well i s 

all i n one direction it h3.s be0r. un.lcul:::tted to be 1 , 130 fGe t from 

the v ertica l at a measured dept h of 3 , 200 feet . I t is obvi ou s, 

therefore , that the depths to the various hori zons are probab l y 

great l y i n execs s of what the vertical depths would be at the 

same l ocation. A directional survey i s the only method by which 

the di r ection of d0viat i on c an be settled . It i s apparent , 

though, that the well docs not sive a true pictur e of the 

prospec ts fo r oi l even at tho locat i on whe r e it was dr illed . I t 

is very importru1t , hovvever, to know t hat water is pr esent in this 

we ll in the L<ppc r par t o:f' the Palceozoic :!.imestone , the top of 

whi ch was hero e:nccuaterod r.t ::nore than 2.p)O feet l owe r structurally 

t han i n Poki sko Bil l s No . 1 ~ 11. In the spring of 1934 a tost of 

the wate r- lev0l was made by the Halliburton Company fo r Dr . Rob i n 

Willis . It was f ound to co o.t 1 , 595 feet , which when corrected 

fo r deviation is :)O.lculatod t o be at c. ve r t ical depth of 1, 520 
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foot or an o l oYa.tion o'!: 2, 627 :'.:'cot a.bove sea- l evel. The pressure 

necessar y to raise this water f r om 3,200 f eet (correcte d depth 

for deviat ion 2,930 feet) to 1 , 520 foot , or a distance of 1, 410 

feet , in the well: is slightly more than 600 pounds . 

In Pekisko Rills No . 1 well no water was encounte r ed 

to n. depth of 4 .. 4:00 fe8t , The top of the Paheozoic lime stone 

occurred n.t 1, 065 feet and between 1, 071 and 1 , 082 feet a f l ow 

of gas est i mated at 1, 000 ~1. c ub i c feet was obtained . Owing to 

an overturned fold or repetitjon hy faulting the top of the 

limestone was r epeat ed at 1 , 300 feet and at 1, 320 feet to 1, 335 

feet 2, 200 N. cubic feet of gus w::.i.s o0tained . Lower in the 

limestone some crude oil was struck, but net in sufficient 

volume to gi ve a commercial yield. The pressure of this gas 

was r ather l on n.nd as point<::d out by Dr . Willii=; the difference 

between this low pressure wd the pressure in the Weste r n Al berta 

we ll must be e.·-· counted for by a column of f l uid on the flank of 

the structure above the level whei~e oil and water occurr ed in 

the Western Alberta well . Si~c e oil - satur~ted limestone cor es 

occurred as low as 80 feet :i.n the limestone i n the Weste r n 

Al berta well and the well was not t ested unt il J.80 feet had been 

dr illed , it is obvious that the water is under the oil in the 

lowe r 100 feet. It is inferred_, therefore, by Dr. Willis , that 

oi l must lie on the flank of the structure above the oil 

saturated zone i n the lirrle stone of the Vfe ste r n Alberta well and 

that the e:x:c ess of p r essure i n the Western Alberta. well over 

Pekisko Hills No . 1 well is duo to a co~urr.n of oi l calculated t o 

be 920 feet high. Si:ace the o"cl - sa.turated. co r es are known as 

low as a vertical depth of 2 , 830 feet,. or an elevation of about 

1 , 215 feet above sea-· le7el , th0 oLi. - sc.turatod zone mi ght, 

therefore , r oaslmably be expected to oxt end 920 feet aoove this 

on the fJ A.n!-c of tin structure or to e.n 8 l eve.t ion of about 2 ~ 135 

feet above se'l-·lcvo l . It wouJ.d appco.r , thoreforo , that a we ll 
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tho.t r eo.chod the Po.lo..eozoi.c oi:!.-- so:curatod horiz on b e low a l ev e l 

of 2 , 1 35 fe et a nd above a l eve l of 1 :. 21 5 foot shou ld ha.ve a 

r easonab l e ch8.nc e of success. It is qu5.te obvi ous , though , 

that since the water in tho West e r n Albe r -Ca r ose onl y to a 

l eve l of 1 , 520 foot f r om tho surface any we ll drilled on this 

structure wou l d not be expected t o f low. 

From the mau of th::.s lL"eo. (Figur e 2) i t is e.ppar ent 

that We stern _Ubortct No . 1 w:J.cl Poki.si-:o Hills No . 1 we lls a.re 

on diffe r ent anticlinos on the upljft . This is thought to have 

no significance in r of e r enc e to tho conclusions g i ven above , a s 

both wel l s arc on tho s9.Jllc regional str ucture . The l[[e ste rn 

Alberta we ll is a considerab l e distanc e down tl-i.e north plunge 

of the st r u cturo or.. tho eo.st ant i c l ine , whe reas Pek i sko HillR 

No . 1 we ll i s on the eo. s t f l ank of the west ant icline. Tc the 

west of the Pokisko Hi :'.ls uplii't the gene r a l structure is 

sync l inal and hence , with a l a r ger dr c.. i na.gc basin to t he west 

than to the ee.st where the structure i s cut off by fault i ne; , 

more oil mi ght :pr e sumably collect , For t h i s r eason, the r e fore , 

the west flank i s believed to be o nco r o p l'."efe r ab l e loca.tion fo?'.' 

a.notho r well tho.n t ho on.et flank , al though o. s pointed out by 

Dr . Willis it is p r oco.h l o th£'.t owing to structural complications 

by f aulting tho depth to t.he Pn.l aeo zoic l imestone cannot b e so 

a c curo.te l y prcdictoJ. as on tl1e en.st flank . In such a we ll t he 

depth t o the limestone shou::.d "tlo within the limits already 

pre scribed for t~1e oil-saturate d zone b e tween 1 , 21 5 and 2 , 1 35 

f eet above s oo.-levol. 

Tho ave r age d i p of beus on the west f lank of the 

Peki sko struct11re is bet ween 50 and 60 ci.egr ce s . A well drilled 

through strata d i pp i ng £',t those angles has a drilling thiclmess 

1 . 6 to 2 times the st r at i gr n.phi c thick-ness . The s+,ratigraphic 

thickness from the top of tho Bl a.;.rmcr 0 Jco the Palaeo zoic 

lime stone , i n this a r oc.. , is considered t o b e about 1 , 500 f eut. 
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On a dip of 50 degr ee s, the r e fore , this woul d r e quire an 

estimated drilling depth of 2,400 foot from the top of the 

Bl airmore to the top of th0 P~laeozoic lime stone . On 60 degree s 

the drilling depth woul d be 3 , 000 f oot . In pr ac tice it has been 

found tha t the so calculated. deptl18 a r e usuc..l l y exceeded in 

foothills nroa. s b ecc..use of the pre sence of snall faults which 

give o. certo.in o.n ou..'1.t of ropobt i on , so thc..t an e stimated d epth 

of 2 , 400 f oot for str::i.to. dipping o.t 50 degrees or 3 _. 000 fee-c for 

strata dipping nt 60 de gree s is, tho;.·ofo r o , a n inimmn. from the 

top of the Blair:.10rc to tho top of the Po. l acozoic lime stono . I t 

is apparent with the se features ih nind that the b e st location 

for a. t est of tlrn v:ost flo.~k is on the E.P . Ranch . In sec . 36, 

tp . 16 , ro.ngo 3 , the gr it n.t the base of the Lower Alberta shal e 

is exposed , but vrnl l s c or.r.noncin12= n.t the top of the BJ.o.ir more in 

this n.r e a n.r e like ly to encou.YJ.t e r some faulting . In sec . 1 , tp . 

17, r ange 3 , the pos i tion of the grit is not accurately known 

because of l ack of oxpo s\~ro s, The McDougall-Segur zone, howeve r, 

is we ll e xposed and a we ll loc ated we s t or n.bove it s outcroppi ng 

beds could start at an o~_ovn.ti on of approximate l y 4 , 200 to 4 , 300 

feet a t the b ase o"!: the h ill as shown on F'ii;ur e 2 . A dr illing 

depth b etween 2, 400 to 3 ,000 ~oet at such a location would r oach 

the p r e sumod oil - saturat0d zone :1.n tho Pal aeozoic limo stone a t 

tho des ired e l evat i ons . 

1n the absence of drilling ri ghts on the E . P . ranch 

the choic e of loco.tior'. mus t necessari l y b e c onf ine d to ;.·ange 2 

and hence in certain par ts of t his a r ea the depth to the Palaeo zoic 

limestone may not b<J as grAat as c oul cl be des ired jn view of the 

possibilities of only gets in the h i ghe r parts of the structure . 

Howeve r , a woll could bo loco.ted ~-n the north1Nost corne r of 

se c . 6 , t p . 1 7 , r Dllt~c 2 .• which would begi n a t or s light ly below 

t he McDougall - Segur horizon a nd at o.n e l evation of about 4 , 300 

feet . .As the surface d i p s i n this a r on. a r e somewha t steeuc r than 
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on the west flunk on the t; . :2,, ::o.nch the drill i ng depths fo r the 

so.me str o.t i gr n.phic th:i.ckno s::> a.re likel:y to be somewho..t gr eo..te r . 

The depth n.t such o.. loc8.tior_ i s., however. not easy t o cn.lculate 

p r ec ise l y on account of cor·;:;o.irr str.wtu:ral conplicat i ons , and 

section A-A 1 should b-: tnkc:i as Teprc son.t i ng only approximo..te 

conditions in r egar d tc the depth to -the Pal aeozo ic l:iJno stono . 

Since tho structure a.s a. wi10lo plun_,es nor·l:;hwa. r c.s the depth to 

the Pa l aeozoic linostono irould be eyrcctocl to be considerably in 

oxc oss of tho.t in ?okisl:o Hills Fo. 1 well , and a l though the same 

anticline would b o drL'..lecl the -cost vrould be on the west instead 

of on the east flank of the folcL AJ.so such a t e st woul d by 

r oe.son of gron.to r dopth be 0~Doctod -'co a.void the gn.s zone on tho 

t op of the struc-'cure as nrore d by Pokisko Hills No . 1 we ll . The 

depth , however, ought to be somewhat l ess them Wost0 :r-n J.lbert o.. 

No . 1 wo l l n.nd thus c.. void the wo..tor tho..t wo..s found the r e uncle r 

the oil - satur c.~,ed bo..nds in the top of the l ilae stone . At such n. 

location the most decis i ve tes~ would t o ma.do by a we l l 2~500 to 

2, 800 foot deep to tl10 pr esumed oil ::;one :i.n the top of the 

Pal aeozoic limestone . 
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