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WORLD PETROLEUM SITUATION AND DEVELOPMENTS IN 
TURNER VALLEY, ALBERTA1 

I NTRODUCTION 

When the Ontario oil fi e l ds were first drilled, in 

1861, the demand . was for ke rosene, or coal oil a.s i t was called, 

At that time gasoline was a by-product and was wasted . With the 

development of the internal combustion engine the d.emand for 

gasoline became the dominant f actor in the oil industr y. That 

now is being seriously chal lenged by the demand for fuel oil. 

In the United States, the gr eat e st consumer of oil and oil 

products in the world, t he daily consumption of fuel oil last 

year was 1,123 , 000 barrels, only slightly l ess than the daily 

gasoline consumption of 1,326,000 barrels . Perhaps the :i1ost 

striking use of fuel oil, ot~er than the deve lopment of diese l 

engines for trucks, has been the extent to which it has been 

applied to transportation by water, The Normandie , for exampl e, 

uses oil in her boilers to generate power for four 40 , 000 

horsepower electric motors. Vlfhen using full power the oil 

consumed amounts to 60 t ons an hour or a ton a mi nute . A ton is 

about 7 barrels. It is the same power as would be equivalent to 

!50 tons of coal an hour whi ch would have to be car r i ed to the 

stokehold and 10 to 1 2 tons of ashes and clinkers r emoved. The 

u·se of oil, therefore, has made such boats as the Normandie and 

Queen lV'.ia.ry possible. It is a lso i nte r est ing to note in t h i s 

connexion t hat the Normandie has 80 tons of lubricating oil in 

the oiling circuit which passe s through the whole system once 

every ten minutes. 

1 An address given to the Ottawa Branch of the Canadian 
Institute of Mining and Metallurgy, Mar ch 1 , 1937 , 
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Situation in the United States 

The United State s has l ong boon the greatest oil 

producing country of the world , and supplie s about 60 por cont 

of the world 1 s production (Figur e 1). The production for 1936 

was about 3 , 000,000 barre ls a day, or t wice the amount each day 

that Canada produc e s in a year, our annual production on ly 

amounting to 1,500,000 barre ls. Ther o is some f ear in United 

States that this groat production cannot be maintained, and 

although the oil industry is only be ginning to catch up on ovor-

production it is well known that oil r e se rve s have boon steadily 

decreasing i n spite of v ery intensive work to discover now 

supplies . Ono of tho major factors in the oil industry of the 

United States has boon the East Texa s fie l d ,
1 

This fie l d was 

discove r ed in September 1930, the discovery we ll flowing 300 

barrels a day . A sec ond we ll 1 mile west camo in with 3.,000 

barrels a day, a third 10 mile s north with 10,000 barre ls, and 

a fourth 25 mile s north with 12,000 barre ls. This was t he start 

of the deve lopment of the gr eat e st fi e ld in the vrorld, which 

when complet e ly deve loped will havo an area of about 21 8 squar e 

mile s or 140,000 a cre s. Ordinarily one we ll for 10 acre s would 

have pr oved sufficient for extraction of the oil , but owing t o 

the fact that a thousand operating companie s participated in 

this fie l d the r e will probably. ultimat e l y be 26 , 000 we lls. At 

the end of 1935, 1 9,500 we lls had been drilled , but the output 

was very r e stricted . Before the r e strictions became eff ective , 

howeve r, the output r eached 1,200,000 barrels a day, in Mo.y 1 933 , 

and at one time the price dropped t o 10 cents a barrel. The 

potentia l capacity of the fi e l d is r e garded as 9 , 380 , 000 , 000 

barr els--an enornous amount of oil in viow of the fact that t he 

lz . avoico, Basil B. : Geology and Economic Signifi cance of 
East Texas; World Petrole um, Mar. 1 936 , 
pp . 94-136 . 
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total world production up to the end of 1934 was loss than 

26,000,000 , 000 barrels. The importance of East Texas is that it 

still conta ins between 25 and 30 ~e r cent of the total r eserve s 

of the United States. It is e stimated that 60 pe r cent of the 

oil in the field will be r ecovered , the high recovery be i ng due 

to a water drive . Allowing for 20 y~r cent shrinkage ~ftor the 

oil is taken from the ground, the net estimated recove r y will be 

4,500,000,000 barre ls. Up to the end of 1935 , 820,000,000 barre l s 

we re produced from thi's one field. At pr e sent the al lowable r ate 

of production is 450 , 000 barr els a dQy , and at this rate 2,250, 000 

barrels of oil, the amount that can be obta i ne d from flowing we ll s, 

will have b een pr oduce d by 1944. The r emaining 2J250 , 000 , 000 

barre ls will be prod uc ed by me cha.YJ.ical means , at an increasingly 

slower rate as the field is e xhauste d . 

The value of petroleum exported f rom the United States 

at present amounts to one-eighth the total v a lue of all exports, 

ond i s exceeded only by cotton. Since 1933 the exports of oil 

have been i ncreasing , but it is b ecoming appa r ent t hat this cannot 

continue . It is e stimated that in 1934 the average cost of 

producing a barrel of crude oil . in the United States was 77 . 5 

cents and the se lling pr ice was 98 .4 cents . 

Situation in Great Britain 

Less than 5 per cent of the British imports ar e of 

E 
. . . 1 mpir e origin. The main sources of Empire petroleum arc in 

Trinidad , Burma, and Indi~ . British inte r e sts, howeve r, have 

taken a very active part in. deve lopments of petroleum in many parts 

of the world , but part icularly in the Near and Middle East wher e 

in the l ast f ew years large-scale developments have been undertaken. 

To ensure a home supply a large plant costing £3,000,000 was opened 

1world Petroleum, Dec . 1936, p . 632 . 
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in England in 1935 to mako mctor fuel by tho hydr ogenation of 

coal, the oporution of the p l a.nt b e ing possib l e by Cl pr otection 

of 8d a gallon . The p:i.ant is capable of a product i on of 

150 , 000 tons (l _,050 , 000 barrels) a year , equal to about 4 per 

cent of the British consumption. About 600_, 000 tons of coal 

arc consumed in making oil_, and an additional 750,000 for other 

purposes , a total consumption of coal of about 4 ,000 tons a day ~ 

The yie ld of oil obtained is 60 to 70 per cont by weight of the 

coal, and if creoso-'co is used :.t amounts to 80 to 90 pe r cent 

by we ight. The l?lc..nt employs 2~000 men with an additional 2 , 000 

miners to supply the coal, 

Si.tua·cion in Franco 

Fran0e h11s only one sma ll pr oduc ing oil field • at 

Poc hclbr onn . In 1935 this field gave slightly l ess than 540, 000 

b arre ls, of wh~_ch ab'Jut 300,,--000--ba.rro.J.~-wa.s- pr-od.uocd._by--d..-cillL'1g 

and the_r emaindor- frOJIL-Shn..fts and gal l e ries . Ther e i s one small 

fie ld in Al geria, and explor n.to r y wor k has been going fo r war d in 

Mor occo , but no fie lds have been found. Franco has been 

i nte r e sted in developments in the Near East 3 and especially so 

b e cause of her mandate of Syria . Cbe of the pipe-l ines from 

Kirkuk empties on the Mediter:-anean at Tripoli in Syr ia . 

Recently vvith money suppl ied by t he state tv..ro plants 

for the hydrogenation of coal by diffe r ent pr ocesses have been 

opened up . These plants EH' e capable of producing 10 ,000 met ric 

tons a year of l i(l_u:id fuel.. Another plant is now under consider ­

ati on which woul d pro1r~_de for the production by synthet ic methods 

of 300 , 000 tons a year. or about one - tenth of the t otal pr esent 

consumption . I~ has been the experience of every country that tho 

costs under the mo:::t f:.tvo1;.rable conditions thus far developed a r e 

1 
at l ea st tvvice to f:i. ve times as gr eat as that of r efining orude oi l. 

World Petroleum,, -Do-<:" JS::\FJ. p~ 61 7. 
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Situat i on in Germany 

Most of the crude oil produced in Germany comes f r om 

Hanover, with a production of about 425 , 000 tons a year . Ger many 

has tried four ways of producing liquid fue l s: (1) Coking at 

high temperature s; (2) Hydrogenation by the Ber gius process; 

(3) Semi-coking at low t empe r at ure s; (4 ) Fischer - Tropsch 

synthe sis of gases . It has been estimated that by hydrogenat i on 

Germany would produc.e 600 ,000 tons of gasoline in 1936 and f rom 

coking 430 , 000 tons of benzol . The Fische r process uses coke 

water gas as i ts basi s, and this process has been put into 

operation on a l ar ge scale in the l ast f ew years, with the 

expectation that by the end of 1936 the producti on f rom this 

source will have been brought up to 450 , 000 metric t ons . It 

was announced by the Ger man Chancellor late in 1936 as the 

intention of the Gove rnment of Germany to r ende r the country 

completBly independent of imported r efined oil in three or 

four years . At pre sen.t _ga<>line-and gas--o.il --ar-e..--the largest 

import oil items . 

Near East Situation -

The r e ar e three great producing areas in t he Near 

and Middle East (Fi gur e 2) . The se are Baku on the Caspian sea 

in Union of Soviet Socialist Republics , Kirkuk east of Tigris 

river in Iran, and Bahr e i n , an i sland in the gulf of Persia . 

Mosul in Iraq i s one of the l ar ge r prospective fields , and 

several smaller pr oducing f ields have been to some extent already 

developed. 

Baku compri ses about six fiel ds in the Apshe ron 

peninsula, which has an a r ea of only 9 square mi l e s. This field 

was known to the early Per sians by its mud volcanoes , oil and 

gas seeps , and salt springs . Hand-dug we lls were utilized f or 
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many centuries, and finally in 1873 . drilling began and f lowing 

wells resuited. The oil sands are v ery incoherent and sometime s 

a well will produce 25 to 30 per>- cent. of sand with the oil. 

This has caused considerable difficulty in keeping up product i on . 

At the pre sent time the Soviet Gover1unent is trying to increase 

production and bring the Baku fie l ds up to 420,000 barre l s a day , 

which would b e sl~ghtly mor e t han 150,000,000 barre ls a year. In 

19-35 -u1s-pr.od.uc-ti.on-e.mour..ted to 136,000, 000 barrels, or about 

77 per cent of the. tot.al -0-i.l__product.ion -of Russia. Two pipe ­

lines connect Baku with the Black sea and Ru.s-si.a_exports a 

considerable amount of oil and oil products , but with industrial 

developments in t~1e country this is decreasing. In 1935 the 

dome st:i.e---consumpt:'..0;_1 of oil and oil products inc r eased 15 . 75 per 

cent in Russia, and the exports decreased 21 . 4 pe r cent . One 

difficulty is that Baku is rathe r distant from the greA.ter part 

of Russ ia, particular:ly _,..A.siat~-~"~hl-0h-e-ventuall,y~wi1J.. 

need..!lnucb _Uu:ge.r_O-:L:.. _supplies . 

Mosul 

A conce ssion of 46 ,000 square miles was origi nally 

obtained from the Ira~ Government for-the deve lopment of oil by 

the British Oil Deve lopment Company . This company was purchased 

by the Mosul Oil Fi elds , Limited , which in 1935 crune under 

Italian control with a smaller German interest . The r ental for 

the concession has been on an increasing year ly sca l e , and in 

1937 will amount to £200,COO . The Italian and German interests 

apparently found difficulty in meeting these payments and at the 

same time pr oviding money fo r deve lopment , and in 1936 the Mosul 

Oil Fie l ds, Limited, vras :;:iurchaseci. by the Iraq Petroleum Company, 

which is under British control with French, American, and othe r 

smaller interests . It seems certain now that a development 

progrrun will be put into effect. Certa in drilling has been done 

and a l~rge oil area proved, a lthough it is understood some of 
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the oil at least is high in sulphur and of r ather low gravity 

(20 degrees A.P.L). A pipe-line from Mosul to Alexandretta 

on the Mediterranean has been proposed but not yet built. The 

length will be about 400 mile s. 

Kirkuk 

A concession of 32 , 000 square miles of territory 

for oil prospecting was given to the Iraq Petroleum Company in 

1925. Between 1927 and 1931 there were thirty wells drilled 

and a large supply of oil f ound. A pipe-line opened in 1935 

connects the Kirkuk field with two ports on the Mediterranean, 

one t e rminal is at Haifa in Palestine under British mandate and 

the other at Tripoli in Syria under French mandate. The greater 

part of the pipe-line is 12 inches and it is 1,150 miles long 

with twelve pumping stations, nine of which are in the d:sert. 

Each pumping station has workshops, garages, tank facilit i e s 

for oil and wate r, telegraph , telephone , and aerodrome . The 

pipe-line crosses Tigris, Euphrate..s, --and_J.ordan rivers and is 

capabl0 of de livering 4, 500, OOO tons of oil a year. IU> cost 

was £10,000,000. 
.-

Bahrein 

Bahre in is an island of 230 square miles in the 

Persian gulf. A concession was granted to the Standard Oil 

Company of California and drilling began in 1930. It soon 

became evident there was a large available production and No . 31 

well, which was finished in May 1936, had a flow of 26, 880 barrels 

a day at a depth of 2,273 feet. At the present time production 

amounts to 3,000,000 tons a year. A refinery is under construction 

and the field is like ly to outrank Kirkuk. The Texas Company 

which has distributing facilities all over the world, including 

the Orient, which is an important market for this oil, has now 

joined with the Standard of California in this enterprise. 

Another large concession has been granted on the west side of the 
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Persian gulf , and a l r eady one field 40 mile s f r om Bahr c i n ha s 

boon discove r ed , In this new fie l d a well f lowi ng 3, 840 barrel s. 

a day was brought in l ast Juno (1936) of 53° Bo oil at a depth 

of 2, 152 f eet . 

Thus the Near East fi e l ds a ssume a vast i mportance 

because t hey .ar e str ategic i n r e l ation to four - f ifths of the 

world's populat i on . From the p ipe-l ine ports of tI'..c easte rn 

Medi:terre..nearr-tb.e -d.i.stanCB.s-are.-..n.o-moro -than _half of those from 

North and South Ame rica. 

Situation i n J apan 

Japan consume s about 10 , 000 , 000 barre l s of oil yearly 

and l e ss than 2 , 000 , 000 barre l s of this is produc ed wi thi n the 

country, the r emai nder o-oming mainly-·i'Mm Dutch East- Indic s and 

the United Stat e s. 

J apan ha s a conc e ssion f rom Rus sia , r enewed i n 

Dec ember 1 936 , fo r ths dev e lopment of oil in the island of 

1 
Sakhalin . Originally Sakhalin was Chine se t e rritory but was 

taken ove r by Rus sia in 1850 , and aft er the Russo- Japcme s·c war 

in 1 905 the southe rn part was ceded to J apan . J apnn se ized the 

whole island i n 1917 . The northe r n half was r eturned to Russia 

in 1 925 , but in the inte rval Japan had made an intensive study 

of the oil r esources . In 1925 Russia and J a pan ente r ed into n.n 

agr eement f or the deve lopment of 14, 000 acre s of oil t erritory , 

divided into 100- acre parce l s owned alternat e l y . Japan n. lso 

pays a royalty on oil produced under t e r ms v e r y advantage ous to 

Russ ia. Sakhalin's crude production in 1935 amounted to 

2, 800,000 barre ls . 

----------------- ------------- - ·----------
1 World Pet role um, Nov . 1936 , p . 577 
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Situation in Canada 

The oil fields in the southwestern peninsula of 

Ontario were among the first devolopod on the North .American 

continent, and have thus a record of pro duction e xtending back 

more than seventy- five years . In the early days i..Q. the Oil 

Springs fieid in Lambton county a few wells yielded 5,000 barre l s 

a day, and one woll is e stimated to have produced 7,500 barcols 

a day. The first deve loped fields of Oil Springs and Petrol i~ 

still are the l a rge st producing fields of Ontario , which now 

yield about 160,000 barrels a year . The probability of greatly 

increasing this supply is not good . A small gas and oil f i e l d 

near Moncton, New Brunswic k , gives 10 ,000 to 11,000 barrels a 

year, but the main obj ective ~f this fi e ld is the production of 

natural gas. A third producing area in Canada is that near Fort 

Norman in the Northwest Territorie s . No attempts have boon made 

in recent years to e xtend the known pr~ducing area , and at 

present a yie l d of 4,000 to 5 , 000 barre ls during the summe r 

months supplies the local r equirements . The only other producing 

fields in Canada are in Alberta whore the r ecent developments 

have centered around Turner valley . Canada imports more than 

30.,000,000 barrels of crude oil besides other oil products , The 

value of imports in 1935 amounted to $44,000,000, whe r eas the 

value of imports in 1929 viras $76 ,000 , 000 . 

Turner Valley Field_ 

Some drilling was done in Turner valley (Figure 3) 

in 1913-14, but it was nlilt until the discovery of naphtha in the 

autumn of 1924 by Royalite No . 4 well that the fie ld entered on 

its present devolopmcmts, Royalito No . 4 we ll dur ing its lifetime 

produced 911 , 313 barre ls of naphtha, which so far as known has r.ot 

boon exceeded by any other well. Up to June 1, 1936 , . according 

1 to Spratt and Taylor, the field produced 9,473,582 oarrels of 

1 Spratt, J . G., and Taylor, V.: Bull. Can . Inst . ~,tin. and Met . , 
Nov. 1 936 , p. 713 
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naphtha and 829,000,000 M. cubic feet of gas, a l ar go pa.rt of 

which was burnt as waste . In the early days of deve lopment the 

naphtha. was r ecove r ed by t he use of Smith separators, but as the 

pressures i n t he f i e ld beco.mo l oss sever a l extraction plants wore 

er ected. Naphtha- gas we ll s drilled on the top of the structure 

usually decline r o.thor r apidl y , but the gravity of the oil r emains 

fairly constant i n spite of l es s efficient gas-oil r at io . We lls 

on the west flruik, however , like Mode l No . 1 (Figur e 4) or Advance 

No. 5A (Fi gure 5) have shown a change f rom an original naphtha to 

a crude oil we ll. Model No . 1 well, for exampl e , ori gi nally 

produced naphtha wi th a gr avity of 68° A. P.I., where as it now 

0 
produce s crude oil with a gr avity of 46 A. P .I. The r ate of oi l 

production in t his well has declined on ly very moder ate l y , and in 

1 936 was a ctua lly i nc r eased by tubing met hod s although the a.mount 

of gas produced has fallen f rom 4, OOO M. cubic feet to 500 IvI . 

cubic feet and the pr e ssure from 1, 900 pounds to 1, 025 pounds in 

Juno 1936. This well has been in production ove r s i x year s a.nd 

up to the end of July 1936 has yi e lded 322,909 barre ls of oil, 

valued at $916, 000 . Advance No . 5A we ll also started off as a 

naphtha we ll, but gr adually began to produce some crude oil. It 

was, the r efor e , evident that c rude oil was mi gr at i ng up the west 

flank of Turner valley as the gas was dr awn off the top . This 

was the situation so far a s concer ned c rude oil fr om the Palaeozoic 

lime stone when the Turne r Valley Royalties well (Figure 6) was 

c ompl et ed in Juno 1936 with a f low of 850 barrels, which has since 

been sustained at ab out 650 to 700 barrels. This well i s in the 

southwe st part of Turne r val l ey on the northwest side of Longvi 0w 

hill nnd is 12 miles fr om Mode l No. 1 well , producing c r ude oi l 

at the north end of the same structure. Turne r Valley Royaltie s 

well r eached the Palaeozoic limestone at a depth of 6, 396 f eet , 

n.nd vras finished at 6, 828 feet. The top of the l imestone is 2,1 55 

f eet be low sea-level in this well. In centra l Turner Valley 
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Royo..lito No . 14 well , the sho.llowe st well in this f i e l d to the 

Palo..oozoic limestone r oo.ched this horizon o.t 3,220 f oot, or 

786 o..bove sea-leve l. The r e lie f on the top of the Po.lo.oo zoic 

liL1estone within the productive o.. r eo.. of the Turne r Valley f i e l d 

is thus 2, 941 f oot, with t he lower limit of the oi l zone on the 

west flank not yet known . Thus ther e i s a mount o.i n of limestone 

probably more than 3,000 feet hi gh under Turne r vo.lley wi thi n 

the producing area. of this f i e l d . This, of course , mo.2co s Turne r 

valley a ve r y exc e ption~l f i e ld as it is in other r espect s , o..nd 

as already pointed out the wester n limit of the fie l d ho.. s not 

yet been r eached. At this time it is not possible to ma.kc any 

predictions as to how wi de the oil zone on the west fl ank will 

be . Certa in well s in Turner valley gi ve small amounts of wate r, 

and as pointed out by Spratt this water i s similar i n character 

to wat er that occur s in a we ll drilled on the northward extension 

of the Hi ghwood uplift . Thi s uplift lie s we st of Turner valley 

at the C . D. and P . we ll, in which the limestone was enc ounte r ed 

at an e l ovo.tion of a.bout 460 f eet above sea- l eve l , but conta~.ned 

so.l t wate r instead of oil or ga s. The significance , hovrcvor , is 

that this higher uplifted area to the we st probab l y is connected 

to Turner va lley in the Pa l o.oo zoic limestone through a syncline 

se parating the two ar eas , an infe r ence made because of the 

similarity in characte r of the salt water in the two areas . This 

infer ence i s strengthened by the migration of the oil up the west 

flank a s in Advance No . 5A we ll, because it is pr e sumab l y movi ng 

up under the infl uonc0 of a wate r drive f rom t he we st owing to 

the hydrostatic head pr ovi de d by the Hi ghwood uplift . Thus at 

some d istance down the we st flank of Tur ne r valley this water 

will be encounte r ed and the oil-wate r boundar y will f orm the wo st 

limit of the producing area of Turner valley . In a section draw:c. 

westward fr om Longvicvr C. and E. wel l through Publix and British 

Dominion wells it is inferred that in a half mile west of t~10 west 

boundary of Section 28, on which Tur ner Valley Royalties we ll i s 
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located, the limestone dips dovm 1,100 foet provided no faultE; 

intervene. Thero is a possibility of faults, howeve r , ovcr­

thrusting the limestone o.nd thus bri ngi ng i t closer to the surface 

than such a projected dip a s known on the west f l ank woul d allow . 

At any r ate a wi dth of a quart er of a mile would be very conse r va­

tive and a width of a hal f mile r.iay be more probable . Spratt o.nd 

Taylor assumed a por osity i n the oil zone of 10 to 20 per cent 

and a thickness of fiO to 100 foot , ancl thus ar rived at an ave r age 

oi l content of 100 , 000 bar r e l s an ae r o . They a ll owed a shrinkage 

of 50 pe r cent for the l oss of ga s when the oil is brou[,ht to the 

surface of the gr o.und , and thus· arrived at the f i gure of 50 , 000 

barr e ls -of oil. an ae r o under atmosphe ric conditi ons . AssL.uni ng 

that drilling could be extended to the 7, OOO-foot l evel of the 

top of the lime stone , they figured t here ar e 5,000 acres of cr ude 

oil l ands in Turne r valley , and thus arrived at a potent i al 

capacity of 250 ,000 , 000 barrels of oil on the west flank of t l1i s 

oil fie ld. The shrinkage factor of 50 po r cont is probab l y too 

h i gh except for a limited ar ea cl ose t o the gas- oil boundary , but 

the a.mount of 250 , 000 , 000 barre l s is as good an appr oximation t o 

t he probab l e oil content as can be made at the pro sen-C time . It 

is diff icult to predict what part of t his oil wi ll be recoverable. 

The pr e ssure i n the ga s we lls at the t op of the structure was 

originally mo r e than 2 , 000 pounds to the squar e i nch, whereas i n 

June 1936 the maximum was 1 , 420 pounds and the minimum was 385 

pounds a squar e i nch . Gas is the main propulsive fo rce that causes 

oil to move , and with the decrease of pr essur e the effect on the oi l 

r e cove r y must nece ssarily b e ve r y marked . To offset this in some 

degree the r e is a wate ~ drive on t he west side of Tur ne r valley . 

The flow through the pore s of the rock must be very slow, and if 

oil is r apidl y extract ed the wate r drive will l ag behind in i ts 

effect. Undoubted ly, however , a much larger volume of oil will 

be r ecover ed owing to the wate r dr::.ve than would otherwise ho..ve 
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boon the case. Spratt a~d Taylor placed the r e covery of o il 

at 25 per cont, but sto.te this mo.y be ()Onsorva.tive . The effect 

of the propulsi vo .force of go.s i s apparent in the B . and B. 

we ll r e cently completed _. arid stated to have an i nitin.l f low· of 

about 2 , 000 barrels of 0il a d.ay. '.[':1is vm ll had a go..s flow of 

about 6 , 500 M. c'J.bic fee-!:; in comparison with 2,000 M. cubic 

fee t f r on Turne r Va.Eoy R.oyalt i es well . As is oYi dent f:r-orn the 

structura l contour map (Figure 7) Turner Valley Royalitios we ll 

r eached t he top of the lime stone at 2, 155 feet be l ow sea-leve l, 

whereas B. and B . we ll r eac hed the sruno !:lor i zo:r:>. at 1,940 foot 

below sea- level. Both of these arc crude oil we lls. Century 

No . 1 well originally pro duced naphtha., but has now chr-mged 

into n. crude oil well . It reached tho top of the Palaeozoic 

limestone at o.n elevation of 1,604 fo ot be l ow sea-level. It 

i s, the r efore , apparent that in this o.roa the diYiding l ino 

b etvvoon the ·ga s n...'1.d cr'.ldo oil must be an approximate leve l at 

or just slightly be l ow l , 600 f eet b0low sea-leve l. Thus, at 

least a partial e.Aplano.tion of the l arger flow of oil in B. ::md 

B. we ll than i n Turner Val l ey Royalitiss well is owing to its 

close r proximity to the oil·- gas l:bo, vrith i ts consequent 

considerable vol ume of gas production with the oil. It is not 

to be assumed tlw..t this d i1rision between the oil and gas is 

sharply defjned nor vri ll it n oc o :ssarily be at th0 sumo leve l 

t h r oughout the whole structure , It woul d now be expected to 

be higher up the flank of t!:le structure in those parts l i lrn the 

Home a r ea where the gas pressure is r elatively l ow . Th is fact 

a gain s eems to be c onfi.rmed by the mi gr at i on of oil up tc 

Advance No . SA well , which reached -Che top of the limestone at 

an elevation of 1 , 780 feet be low soa-·level. Thus, whatev·e r the 

original chara,cter of the oil·- f,as l:'..ne on the west flank of th3 

structure it is ce rtain t:ia-~ e;s a l::.u:ge amount of e;as has been 

removed from the top of the struc tt::.re,. the oil-gas l eve l will 



vary wi de ly in height a~_ong the west edge of the structure, 

The geological i rrce r pretation of t;1e st r uctur e of 

the Turner Valley fio l d is o::' great lln.portance in re~ation to 

the development of other fields i n the foothi ll s . Link and 

1 
Boore in a :paper publ ished ln 1 934 expressed the belief thac 

the limestone ma s s under Turne r val l e~r was merely 3. core cut 

off on the west flank as well as 011 t!-.e east by the low-· &..:ng1e 

f ault underlying thi s structure (Fig1ir0 8) . This meant two 

pulsations of movement,. na:.'T1e l y , a fo1ding into an antic line 

then a decapitation of the anticline by a low- angle fault with 

the limestone torn away entirely on the west side from the 

par ent mass o f which it forme r ly was a par t : This i di::-,a was in 

oppos i tion to t he beEef th8.t the Turn.e r Valley fo l d is a dr ag-

fo l d dev e l oped on the top of a low-angle thrust fault, und t hat 

t he faulting is r esponsible in a 1a r ge part, if not entire1y, 

for the f ol d i ng" The correct interpretat ion was reco gnized as 

being of far -- reA.cliing e conomic i mportance since i t is obvious 

:i.f the limestone is cut off on the western edge , the f i e1d nwst 

e nd t he r e . In or do:..' to cet a p i ctur e of the field a model was 

2 constructed using small rods for eac h '\l're l 1 and p l r;itt i ng the 

stra tigraphy on them on the scale of 200 fee t to l i nch . The 

rAds we r e then pl aced i n the ir prope:~ po sition in tho model 

with t he h ori zont '.ll scale the sa.'lle as the vertica~ . The SW-~ 

stratigraphic horizons we r e then joi ned by c oloured otrings with 

t he result that the model when c omp ~L eteci gave a p icture i n three 

dimensions. The 1 mv- anf.~le faul t under tho field vva s traeetl by 

means o;..' wires joined to the pr oper pl.ace s :i_n each we ll w::iere 

the fau l t had been encountered . F:..-om thi s mode l it was obvi ous 

--·- - ·------------·---M---
1 Link, T.A , , and } .• !oore_, P . D. : .Arn- Aosoc. Pet . Geol ., vol.1 8 , 

No., 11, 1934, 

2 Hume , G.S.: Tr2_ns . Roy. Soc. , Canada, vol . XXIV, sec, IV, 
pp. 129-138 (1 935)" 
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i f t he l imestone conti.nued C.own the west f:1- ank at the same dip 

as i t had within the l.:D1its of tho mode l :i.-c vrnuld be cu.t off 

by the we stwar d proje8tion of the low-angle f ault, This was 

the condition Link and Moore ~ad postulated. However , if the 

fau l t shoul d turn dovm stoep:O..y t'J'.lder coxri:; ral Turne\ valley tho 

lime stone mi ght not be cut off' on the west flank, The idea
1 

that t he faul t might turn from a ::·o l at:"'..vely low angl e to a 

steep di p at depth was derived from a study, in 1933~ of a 

fault traced for 20 miles :..n th~ a r ea of the Hunter Valley we ll 

on Red Dee r rive r close to the mountain front . This fault 

trends northwcst and southeast, as do most f aults in the foot-

h i l ls, ·whor e i t crosses Hod Deer river i t has a sinuous course 

owing to it havi n g in places a w0seward dip of only 3 degrees . 

Northwe ~tward , howeve r, the fault st eepens and cuts straight 

ac r oss the surface regardless of the topography. As e r osion 

i s deepe r in this nurth part than at Red Dee r rive r i t was 

deduced that the steep rart ~f tho fault was a deeper expre s sion 

of the same f au l t that was lovf-angJ ed where er os ion had boon 

less deep . This deduct ion is of very great econ omic importance . 

If the fault which is low-angled who r e it crosses ~ed Deer river 

remai ned so as far we st as t he Hunte r Valley we l l it should ha.ve 

been enc~untere d i n drilling at a depth of ab out 5 , 000 feet . 

The wel l has now bee n drilled t o more t han 7 , OOO feet and t :1e 

f ault has not yet b een r e ached, s o that the r osul ts of dri lling 

confirm th0 ge ol or;-t.cal deduct i on in regar d to the stecipcning of 

the l ow- angle fault at depth . This same condition apparently 

occurs a l so under Turne r vall ey (Figur~ 9) because it i~ n ow 

obvious that since there i s defin i te p~ cof of mi gr a tion of oil 

up the we st flank, pro sill!lab l y duo to an eastward wate r drive , 

the limestone mass can...""1.ot b o c ut off from i::.s roo-::.s c In ~pplying 

1 
Hume, G. S. ·: 

------- ---
Discussion of nstructure of Turner Valiey Gas and 
OH Fie l d , Al berta n; Bull ,. Am. Assoc . Pot . Geol., 
vol . 1 8~ No. 11 , p . 1447 (1 934) . 

., 
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this same steepening of the low-angle faults under othe r 

structures it now becomes apparent that areas in the foothills 

that have been t est ed by one or two we lls and yie lded nothing 

may still have good prospects of oil production . The Jumping­

pound anticline is one example . Two deep wells wer e drilled 

on this anticline , the first on the east side and the other i n 

the central part. Both we lls penetrated the l ow- angl e fault 

under the structure . In No . 2 Jumpingpouud we ll, drilled in 

the c entral part of t he st r uctur e, the low- angl e fault wa s 

encountered in the Fernie formation not more than 150 fee t 

str atigraphically ab ove the Palae ozoic lime stone. ~ving to 

the be lief that has boon expr e ssed that the l ow- angl e fault 

pe r sists as such for some di stance westward it was thought no 

Palae ozoic l ime stone could be pre sent in this structure . 

However, as shown i n the cross- sections, i f the fault turns 

downward steeply under the central pa.rt of the Jumpingpound 

anticline Palae ozoic lime stone must oceur on the west f l ank 

and the conditions thus a r e still very favourable for oi l and 

gas production f r om thi s horizon . 

This conception of the character of t hese l ow- angl e 

foothills faul ts gr eatly modifie s t he prevailing ideas i n r egar d 

to a numbe r of foothills structures , and i f Jumpingpound is 

eventually proved to have Palaeozoic lime stone on i ts weste r n 

flank , just as Turner valley has been p~oved to have a lime stone 

mass not cut off on i t s western edge , confidence will be r e ­

established in drilling a numbe r of other foothi lls areas whor e 

at pre sent drilling has not been attempted or is suspended . 

The Plains of Alberta 

A comprehensi ve statement i n r e gard to t he prospects 

for oil on the plai ns of Alberta cannot be given here . One we ll , 

however, needs mention. '!':1.is is the Arca we ll be i ng drilled 

southwe st of High river by Imperial Oil Company, the Cal gary 
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Gas Company, and Calgary and Edmonton Corporation . The we ll 

location is outside tho foothill s on a simple fold withi n the 

Alberta syncline . The well commenced dr illing in Tertiary 

strata and r eached the top of the Pal aeozoic limestone at 8, 750 

feet. The lime stone is no1g being drilled and the r esults of 

this well will have a far -reaching effect on further explorat i on 

within the Alberta syncline , but wi ll have no bearing on develop­

ments within the foothills. In this connexion it should be 

remembe r ed that many of the gr oat oil fields of the world a r c on 

anticline s in basi n structure s . 

The structure of the Arca well was delimited by moans 

of a r efl ection seismogr aph . In such ge ophy.sical investi gations 

unless the r at e of transmission of the vibrations sent out f r om 

the explosion point ar c accurat e ly knom the actual depth to the 

top of the r ef l ecting surface , in this case the top of the 

Palaeozoic limestone , cav.not be pr ecise l y calculated . This is 

easily under stood when it is r ealized that the depth to the 

refle cting surface is great and the time of transmis sion of the 

vibrations from the explosion point to the r efl ect i ng ~ur faco 

and back to the geophones is very small . A small err or, therefor e , 

in tho rate of transmission of the vibrations may give a consider­

able error i n calcul ated depth . In this typo of work the depths 

at variou~ shot points are only known r e lative to one another 

and the actual depth at any pl ace can only be precise l y calculated 

when the rate of transmission is accurate ly known. Thus, in 

se ismograph work it is the form of the structure based on relative 

depths that is obtained, It i s knmm that t he Arca woll was 

somewhat deeper to the Pal aeozoic limestone than originally 

anticipated, but this is no condemnation of the method used to 

determine the str ucture on top of the limestone . The fact, 

however , that the anticline on which the well is being dr illed 
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is dooper within the Alberta syncline than at f irst bel i eved 

may not be as favourabl e for production as woul d have boon tho 

case wore the anticline somewhat hi ghe r on the flank of the 

basin structure . The we ll will be completed shortly anc3 should 

it prove productive it is expected that other deep structures 

within the Albe rta sync line will be tested. 
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Index to We lls in North Part of Turne r Valley , a s Shawn on 
_!_i'i guro 4 ·------------- ----

Township 20 , Ranges 2 and 3 

Yfo ll 

1. Fr eehol d No . 1 

2. Dalfin No . 1 

3. Calmont No . 5 

4 . Calmont No . 9 

5 . Turner Ba&in No. 1 

6. Turne r Basin No . 2 

7. Turner Basin No . 3 

8 . Foothills No . 1 

9 . Foothills No . 4 

10 • Mode l No . 1 

11. Mode l No . 2 

12. Model No . 3 

13. Royalito No. 26 

14. Royalite No . 27 

15. Midwe st No. 2 

16 . Spoone r No . 3 

17 . Vimy No. 1 

18 . Dome No . 1 

19. Unite d No . 4 

20 . Richfield No . 2 

21 . Spoone r No. 1 

22. Spoone r No . 2 

23 . Spooner No . 4 

24. Vulcan No . 1 

25 . Vulcan No . 2 

26. Vulcan No . 3 

27. Royalite No. 9 

El ov. of 
Woll 

3993 

4024 

4014 

398 7 

4042 

4041 

4055 

4001 

4023 

4093 

4083 

4149 

4076 

4135 

4047 

405 6 

4044 

4043 

4034 

4060 

4023 

4019 

4012 

403 1 

4040 

4031 

De pth to 
Pal. Ls. 

5353 

5800 

5524 

5730 

4893 

5185 

4728 

4690 

5080 

5060 

4862 

4860 

El ev . of 
Pal . Ls . 

-1352 

-1 707 

-1441 

-1581 

-817 

-1050 

- 694 

-630 

-1057 

-1041 

-850 

- 829 

4825 

2310 

4032 

4930 

5300 

2970 

4040 

5915 

4559 

5905 

6539 

6234 

5083 

5570 

3345 

3240 

3550 

6005 

6350 

5070 

5260 

5983 

5444 

5030 

4850 

3100 

559,3 
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Elcv . of Depth to Elov . of Totnl 
Woll Woll Pal. Ls . Pal . Ls . Dorth 

28 . Royal i te No , 13 '4000 4640 - 640 4946 

29 . Roya.lite No . 7 4013 4100 - 87 4285 

30 . Royalite No . 12 4002 5410 -1385 5635 

31. Da.lhousie No . 3 4046 3340 

32 . Dalhousie No . 4 4006 3600 

33 . Dalhousic No . 6 4056 5023 - 967 5595 

34 . Royali te No . 21 .. 4002 4308 - 306 5034 

35 . Dalhousie No . 1 4002 4406 - 404 4565 

36 . Da.lhousie No " 2 4015 3600 

37 . Royal ite No . 4 3975 3450 +525 3740 
.-

38 . Royalito No . 5 3984 3527 

39 . Roya.lite No . 14 4006 3220 +786 3792 

40 , Great ~Vest No . 1 3903 5400 

41. Cooper Nanton No . 1 3901 4830 

42 . Royalite No . 8 4005 3660 ... 345 3753 

43 . Royalite No . 18 3995 3821 H74 3887 

44 . Royalitc No . 10 4010 2333 

45 . Royalitc No . 11 4014 3628 -t-386 4047 

46 , Royalite No . 20 4024 4880 - 856 5180 

47 . Royalite No • . 22 4019 2250 

48 . Royalitc No . 15 4022 3047 

49 . Roya.lite No . 16 4046 4706 - 660. 56 73 

50 . Illinois Alberta No . 1 4008 3636? t-372 3831 

51. Illinois Al berta No . 2 4012 3684 

52 . New McDougall-Segur No . 2 40Hl 5058 1040 5658 

53. New McDougal l-Segur No . 3 4028 5415 1387 5834 

54 . New McDougall-Segur No.~ 4015 4860 - 845 5108 

55. Vfidney 1±o23 5010 -987 5420 

56 . British Dominion No . 2 4046 5064 - 1018 5180 

57 . McLeod No . 1 4011 3940 
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Elov . of Depth to Elov . of Total 
Wo l l Woll Po..l. Ls . Pal. Ls . Do11-t:1 ---- . ---·-· 

58 . McLeod No . 2 4005 3640 +365 ,_:,420 

59 . Mc Leod No . 3 40! 9 4749 -720 497;:; 

60 . McLeod No . 4 4007 3730 ..;.277 775J. 

61 . McLeod No . 5 4034 4950 - 916 5 me 

62. Regent No. 1 4001 3734 T267 3908 

63 . Regent No . 2 4010 1978 

64 . Regent No . 3 3999 3800 +199 

65 . Sioux City No . 1 4019 1385 - 366 6191.i: 

66 . Canada Southe r n No . 1 3995 2510 

67 . Midfie l d 3980 3920 +60 4205 

68 . Okalta No . 3 3 883 ~ 4142 - 159 4563 

69 . Foothill s No . 2 3971 4357 - 386 4940 

70 . Fr eeman Lundy No . 1 4021 4891 - 870 5374 

71. Oka.l ta No . 1 3955 4935 - 980 50·10 

72 . Okal ta No. 2 3955 4755 - 800 5141 

73 . Calmont No . 1 4015 5463 - 1448 5877 

74 . Royalit • No . 1 3931 3924 

75 . Royal ite No . 2 3964 3175 

76 . Royalite No. 3 3916 2830 

77 . Royal ito No . 17 3993 3463 -t-530 4031 

78 . Royal ite No . 19 3951 4463 - 512 5020 

79 . Highl and 3, 86 3020 

80 . Big Chie f 3993 4370 

81. Br i tish Dominion No. 1 3985 6600 

Wells Not in Turner Valley: 

82 . Weymarn No . 1 4 1 54 £1 000 

83 . Uni ted No. 1 4175 315'.:.) 

84 . New Valley 3873 

85 . Sentinel 3858 5850 
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Index to We lls i n Mi ddlo Part of Turne r V£1. llo;z__~s ___ S_h_:?_vv~ 
ori. Figur·c·s-5aricl 7 

Township 1 9, Range s 2 and 3 

Wo ll 

1. Royalito No. 23 

2 . Royalito No . 6 

3 . Royalite No . 25 

4 . Structure No . 1 

5 . Rlidwost No . 1 

6 . Mi d Royal 

7. Dalhousio No . 5 

8 . Dalhous i c No . 7 

9 . Dalhousie No . 8 

El ev . of 
Vfo ll 

1036 

4000 

4030 

4044 

4029 

4054 

4035 

4062 

4ll6 

10 . Royalito No . 24 4043 

11. Advanc e No . 5A 4230 

12. Home No . 1 4199 

13. Homo No . 2 4204 

14. Homo No. 3 4206 

15. Homo No . 4 4213 

16. Home No . 5 4228 

17. Baltac 4217 

18. Calmont No . 2 4200 

19. Calmont No . 4 4209 

20 . Calmont No . 7 4200 

21 . Alber ta Pacific Con . No .l 4245 

22 . Alberta Pacific Con . No.2 4271 

23. Associated No . 1 4224 

24. Associated No. 2 1 265 

25. Hargal No . 1 4192 

26. Freehol d No. 2 4205 

27 . We llington No . 1 4248 

28. Lowery No. 1 4316 

Depth to 
Pal. Ls . 

4820 

4280 

4270 

1733 

4992 

6178 

5255 

6009 

5ll0 

5345 

5032 

5416 

4480 

5400 

4773 

4824 

5017 

5463 

5163 

5170 

4952 

5058 

4058 

4660 

5110 

El ov . of 
Pal . Ls . 

- 784 

-280 

- 240 

- 689 

- 930 

- 2062 

- 1212 

-1779 

- 911 

-ll41 

- 826 

-1203 

- 252 

- ll83 

- 573 

-615 

- 817 

.... 1218 

- 892 

- 946 

-- 687 

- 866 

+147 

-412 

-794 

Tota.l 
~opth 

5331 

,_;, 531 

4690 

5212 

37{,,0 

2175 

1900 

5339 

5555 

6[i 15 

5280 

5507 

5139 

5601 

4898 

5874 

~927 

5084 

5114: 

5796 

5840 

5·110 

5423 

4466 

4988 

5460 
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Elev . of Depth to Elev . of Total 
Well Vvcll Pal. Ls. Pal. LSo Depth ------

29. Lovwry No . 2 4249 6058 -1809 658'.l: 

30. Mayland No. 1 ,::,216 5451 -1235 6242 

31. Mayland No . 2 4136 4710 - 57L1 5017 

32. NJayl and No. 3 ,U05 5820 -1 715 6177 

33. Maylond No . 6 t.;,117 4656 - 53!=l 5069 

34. Homestead · 4g,1 4286 -l<h 2 ~798 

35. East Crest No . 1 ,113$ 4312 - 179 ,;.,5 75 

36. East Crest No. 2A 4125 4247 -1 22 ,1637 

37. East Cr est No. 3 4005 4451 - 446 <1845 

38 . Southwc st Pote No . 1 4080 5478 -1398 5L_;,93 

39 . Southern Lowery No . 1 3985 4540 -555 4850 

40 . Southe rn Lower y No . 2 4350 ,17 . .;,o 

41. Southern Lowery No . 3 5147 5622 

42. Commonwealth No . 1 L1004 4::620 -616 5000 

43. Mirao l e No . 2 4070 5940 -1870 6710 

44 . Spray No . 1 4133 3790 

45. Mercury Royalties 

46 . Me rcury No . 1 4009 5270 - 1261 5360 

47 . Mer cury No . 2 4056 5110 - 1054 5·..:20 

48 . Eercury No . 3 4202 5070 - 868 5270 

49 . Mercury No . 5 4168 5840 

50. Mercury No . 6 

51. Mercury No . 7 4146 

52. Mercury No . 8 

53. Miracle No. 1 4030 5170 -1140 5395 

54. Mir ac l e No . 3 4039 5490 -1451 6150 

55. Mi ll City No . lA 4025 4510 - 485 5065 

56 . Hylo No . 1 4051 5500 -1449 56G5 

57. Kcrmac No. 1 

58. Continental No . 1 



Index to Wells in South Part of Turner Valley as s0_o~..:....__o!: 

~~gur_.:. s 6 and 7 

Township 18 , Range 2 

Well 

1 . Sterling Pacific No. 1 

2. Sterling Pacific No . 2 

3 . Sterling Pacific lfo . 3 

4 . Sterling Pacific Jo. 4 

5. Sterl ing Pacific No . 5 

6 . Sterl ing Royal ties 

7 . Livingstone 

8 . Rand 

9. Merland No . 1 

10 . Mer l and No . 2 

11 . C. and E. Longview 

12 . Director Royalties 

13 . Mar j on No • 1 

14 • Mar j on No. 2 

15 . Publex 

16 . Pacalta 

17 . Spooner-Anaconda 

18 . Carleton 

19 . Renfrew 

20 . British Dominion No . 4 

21 . British Dominion No . 5 

22 . Anaconda No . 2 

23 . Century Royalties 

24. Richland No. 1 

25 . Richland No . 2 

26 . Richland No. 3 

27 . Turner Valley Roy . No . 1 

28 . Turner Valley Roy. No . 2 

29 . Brown and Brown No . 1 

30. Model Spooner 

Elev . of 
We ll 

4214 

4221 

4221 

4228 

4232 

4160 

4274 

4452 

4289 

4366 

4324 

4399 

4410 

4503 

4600 

4581 

4360 

4251 

4235 

4281 

4251 

4241 

4255 

Depth to 
Pal. Ls . 

5153 

5562 

6230 

6709 

4977 

4965 

5592 

4963 

5402 

4930 

4900 

5045 

5510 

5460 

6010 

5838 

5080 

5839 

6396 

6195 

Elev . of 
Pal. Ls. 

-939 

- 1341 

- 2089 

-2481 

- 745 

- 691 

- ll40 

-674 

- 103 6 

- 606 

- 501 

--635 

- 1007 

- 1429 

-1478 

-829 

- 1604 

- 2155 

-1940 

Total 
.J?.~pth_ 

6510 

5720 

6788 

5657 

3880 

3[391 

5530 

2690 

6220 

5644 

5854 

5870 

5520 

5498 

6305 

6ll0 

6550 

6217 , 

5548 

6530 

6828 

6609 



... 2&-

Elev . of Dupth to Elov . of Toto.l 
Woll Wo ll Pal. Ls . Pal. Ls . Do_:pth_ - ·-··-·--· -------- ---------1 

31. Cormnoil 

32 . Gro.nville 

33 . Share Royaltie s lfo . 1 

3t. :r. Do.vi e s Pe t o No . 1 

35 . Sunburst No . 1 

36 . Sove r e ign Royaltie s 4340 5792 - l <'.'.52 623·: 

37 . Hi ghwood Sar coo No . 1 '149 7 534:8 - 851 5755 

38 . Hi ghwood Sarceo No . 2 1,,101 . 5699 -1598 6560 

39. Union Freehold 4: 226 5595 - 1369 5,:62 

~o . Hoffar Lundy tl: 24:1 '1300 

41. Nowfold '1171 5810 -1 639 6254 

1;, 2 . Foundation Roy. ,_w95 6020 - 1924 6:: 7S: 

1_;,3 . Wo stsido Roy . {.;073 5938 - 1865 63 78 

44 . Monarch Roy . 

45 . Brown No . 1 

46 . Brown No. 2 

47 . Firestone 

48 . Prairie 

~9 . Nat i onal No . 2 
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