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OIL SURVEY
THE PEACE RIVER DISTRICT.
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it wred worth while t \ \ \ | t Y
to such work as was I il tlong the same foot-hill belt by the Tmperial Oil Compm
Before describ the wi done v in the British Columbia b darie north and south
of Upper Peace IR tis to W of the general geology in relation to oil
bearing possibilities, also to understand the conditions which are favourable to the « 1 and

retention of oil

onditions and strocture of Western Alberta and th

r District
are very similar, all the way from the Montana boundary to the Liard Riv

1 distance of over
800 miles, 400 of which are in British Columbia

I'here is the same upthrust a

werthrust of the Palwozoie rocks of the 1

Mountains

front ranges, which crumpled up the overlying Cretaceous formations and caused the foot-hills,
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a belt of faulte 1st of this belt the
rock folding has been less intense—it dies away in gentler undulations until the strata dip east

ind sharply folded rocks, known as the “ Disturbed Belt

wards to form a long parallel syneline or trough, which underlies Calgary, Edmonton, and
Dunvegan, on Pence River: still farther east the strata incline upwards toward the great plains
and then flatten out

It is 1 the two sides of this great syncline or trough that the most likely horizons fe

and gas occeur, also the most favourable strocture within reach of drilling operations, for the

most hopeful Lower Cretaccous strata are too deeply buried beneath the syneline

the eastern margin of the great syncline have met gas at

Deep boreh
Bow Island, Me¢

thick oil and t

put down

{ Edmonton, on Athabaska River, and other places. Some
‘ ound in boreholes east of Edmonton and on Lower Athabaska and
Lower Peace Rivers, but neither the quali nor quantity have so far been encouraging

1 it and the * Disturbed

1" 1z over to the western margin of tl reat cline and hetwe

of the « rm face of the R M 1ins, a lighter, more wmble oil has been found
it place rtl rds from the Montana wlary to Bow Rive this strip that the
il fieid ocenr ts total daily output i l, ne er 50 to 100 barrels a da
le that newhere alo this foot-hill e oil in greater quantities may be met
w rpriced clds which a 1wt to be found h
out ¢l ind many trials b
( i ¢ eved ( 1
laid down as sedim f Y el western sh f the Cret S lLienee
th Iy to consist of coarser material, such sandsto ind conglomerates ; they are
eastwiards « L n ne tloor I'hus the Bullhead sandstones of Huodson Hope arve conrse material
laid d v 1 | probable equivalent, the Peace River ndstone ind
I ! l \ 1 less 1l S t { \
ho I ed to e o, the « tituent material Hite differ wid it may be that
t 1if widely in ofl-h g \
We ry little of the origin of any oil so far found; broadl t must be derived from
t ch It occurs or from I them, for where w pre t« nlikely to
I dosie for ter displ r foree i m impervio If the origi
1l | credited to b 1 or ‘ 1, it \ ¥ 1 bl stratum
| \ Ie 1l
I'he Devonlan limestor underlie 1 er Peace River and Athal i as they carry
oil he 1 el In f 1 belt 1l
under diments are Jura nd Trin
| 1 tude matt L We | f )
st 14 ( litions which fay t | e 108,
I ‘ I'h 1 sh 1 relu ! 1 n ¢ ol
« | by « | . r . N ws the ar s t s 15 the oll
1 I 1 en { caled fanlt or other cappin
i 1 D 1 field in Southern ria, the t s of A 1, and the
1 Vo r1 rl I rooceur in t lowe Cretaceons strata; th different
nan liftferent lo ‘ but are believed to uch tl e il horizon, and
the the rocks of an earlier period, J I'r o, and I» \ these different
loealit
Koot formation, In wl the Black D A ollficld probably occur Southern
Alberta, has its erpart in Upper Peace River in the Bullhead sandstones; both are coal
I ’ rtion 1 both are bronght up to the surface in violent folds along
of t Distur! Belt just east of the Limestone or Palwozole Mountaing; they do
it sl mueh evidence of ol residues or leal long this line of outerop, but this may have
reat ce, as such are often absgent in known oil-beari tratn

impervious shales called Benton in

Above the Kootenay and Bullhead sandstones 11

Southern Alberta and 8t. Jolm on Peace River

!
!

st
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on Peace River itself may be tabulated as follows

The geologieal sequence
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The Peace R st wmd Loon R h isidered t ( )
ward, equivalent the Bulll ¥ 1 shore « ts: both Lowt one
lying I I he other on Tr t 1 1
the great line or trough which bur the 0 D

to tl d pr !

Within the area covered b ! n U I t the Upper ( y
formations, Sm Rive 1D y i S Wl do 1
structure for the LT v \ da
ome place ito the unde St J I I'l tur ¢ Bullliead

ndstone

AsS1 the Bullhead standste tl I t, to be the 1 likely oil-beare
our worlk hen wa 0 I s fur 11 \ lepth reach d rodd
Her the ¢l L f I 1 eral kn (| of the | het
the St In Wi 1 ledd t hat the d a N ht be
hortened ; also to find such cond Id r arching in them we usually considered
requ w for -1 b 1 impe hale such as the 8t John f

On J ol 1 1 n nd h ¢
18 Wis | th mn rl ther 1 1 ol { om " vl

n, I men and | the untr [. M. Boy r 1 1 s I |
Forks, v W 1\ n I (. Garl p 1 t, and E. Ouelett
ook, WOre ¢ ed at Hud I'o| Wi 1 at Hudson Pope on June Ttl i 1 "
the 10th for a trip u) " It rto 12-M ( ind to the South Fork of Ha
forty-four miles north of Hudson Hopx

On Ju 25rd npat h Dr. J Stewar f 1t 1 Geol ] S v
left for trave of the con 1 and south Riy ( Wi 1to
Hudson n September Srd lown the I* boat to
the town of Peace Itiver: thence \ rin on September 1Sth

In such work a geolo t usnall his work is to trace out I-bearin
horizons and favourable struct orly I 1so to examine a epages, residue
or other evidenee I saw none, and Iy hea O Cure e of b net I residu
which appears to be true

I do not { the Tmper O ¢ doit similar work 1 adince 1ren d
on sgome of the same arvea as myself, found or eertified such seepages or residues, excepting in
the Dunvegan sandstones on Pouce Coupe River within the Peace River Block

Hence our work was spent on tracing out formations and structures Assuming that some
portion of the Lower Cretaceous sandstones, or the underlyi Triassic shales and sandstones,

laces where these would be within reach of a drill

may be an oil horizon, we tried to locate pl
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and of a structure suitable for retaining oll. The Upper Cretaceous 8t. John shales and
Dunvegan sandstones might also carry oil, but in the area examined they are not structurally
hopeful

We were on the trail fifty-six days; mostly Indian hunting-trails, brnshy ul often wet

During this time we averaged eleven miles a day pack-train travel and could only examine the

1y I'he trails usually follow valleys which are here deeply cut

country in a
the mou

nd give good exposures of them. When crossing

1 into the

or valleys there wa tle to see but thick woods, nnless it was a general
view from some high pol I as Toskoola Mountain, 5,000 feet, or Salt 1 1,000 feet altitude
In doing this rough or preliminary survey of th 1l conditions 1 was accompanied
for m of n by Dr. Stew wl former work in Southern Alberta and experience
of the Middle West and Southern United States oilfields made our work much more certain than
wild otherwise 1 1 r oo ge ts have preceded us in many places. The packer
d t \ t tra ul countr Wi t no time by m N
inefliciency, or casunlt
'n RAPHY
O d v rar Sot \lber t-hills, this I 1 D shoy
reat wenitud 1 1 \" t 1 between
ther ‘ pord 1 by tril 1t 1 I fte
1 1 | 1 ds f 1 ptl
wnd plin the 1 Mon 1 r, roll g r undulat 11 fl out
1d hene 1 t h o ) 1 I !
D | j 1.7 |
f the hetwoer 000 000 foot al
I'l v bl the Ro M ) 1 « field
( I'h ! 1 ’
these t line ) 1 1
f1 the South b 11 n f
1 Hud 1 I (
| | order
1) S I hal ' nill-top
* ) Dunve d W0 fe 1 to Mel
( S MeLear
B st 000 feet v to Mcl
I hal a4 sandstones, pr ! bel
1 ] by 1. 1L Mel ' { D 1 fleol
Sur ( tio the Peace River 1 Parle 1 Rapids to \
nilion Cl in 1017, (8 iy Report, 1017, Part ¢.) T mates m t apply to
1l thof 1 It but are I
Witl th trip und 1 Smol t re high up
the hills, the Du " m rm up hillsid S ! ot
1 | \ ' by the ma il
I I 1 sa Ove Liere | d onl Ippear the east 1 oedge
of the more severe folding within the * Disturbed Bel s at Hud Hope Canyo nd on
the upper branches of the Moberly and Pine River
I't head sandstones arve « dered by MeLearn to be the shoreward equivalent of
the Peac 1 ‘ Wl Loon R ' the 1 of th tter that oil
Is found 1 the Lower Peace River at abou the river-level I'hese are the
1oy 1 | of 1 vestern pla formation of Southern Alberta,
Iso oil-l 2t kD field, is probably their sonthern representa it is also a

Bullhead is

irly Cretaceous sea lay

iment, similarly

bearing, in its upper portion

shoreward con

tion it should be understood that the shore of the |

In this conn

more or less where the present upthrust Rocky Mountains now are; the sediments deposited in

water along this shore w ind sand; farther east and northwards the sed

g

bracki
ments of the same period were more muddy or fine, and were Iaid down on a marine or sea
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floor: thus, while Bullhead sands were accumulating

shales, with some thin be fine sands, were accumulating

wards and north-eastwards where Lower I'eac

I'he chief factors, then, in favour of the Bullhead sandstones as an oil horizon ar

53 B geological equiv 1 to the « or tar-beatr r 1 1o I It
v River, and of the Black Diamond ht oils i uthe \lberta
(2.) These Bullhead sandstones are structurally favourabl t t! are rol 1d
or anticlines, covered by St. John shale, which seems quite wrvious ) to hold d
any oil beneath them
The chief factors against the Bullhead subaerial s Ist 1 1 e of oil are
(1.) McLearn t 00 Mmassiv ) BOIVE s i 1 « v 1
the presence of oil probable
(2,) We have no proof that oil exists in t or { o
enough to receive it
However, | 1 1 ( uflicient to j 1
Imperial Ol Company in adja eas and th | ( !
t summer, Tl I especiall the first d 1 (
upt t 1 line tre 11l el visturbed 1
t 1 t t ! t t 1
hem requires « 1 \
e up; 1 1 1 t 1 1000 )
I 1
1 let i 1 1 1
1) 1 { the S 1
es 1 I I 1 1 1
( At 11 Hope wmnd the (
1 the T 1 B k.)
) N t 1 Mol I |
(4.) On P'ea | 1 ‘ I | 1 I
) On "y i 1 I n
(G.) On | g i |
7.) On I I rm bra I
th Pine River prop
I'he S Tohn ¢ to be 1 1
leepl ) ( | L8 o1 1 1]
1l 1,000 fee
| \ be remembered 1 1l | { 1 Top
only place t conld be 1 mal 1
1 le 1l wl ¢ un iral 1 !
Regard he area covered by our travers d sho (
(1) 1 h ot been found and resid ‘ 18- 1 np
(2.) o1 w 1 I« elow ( \
ur
(3.) The most likely strata are beneath the 8t. John ¢ which at P X }
to hold oil down
(4.) The Bullhead sandstones, a shore, brackish water I baerial dep t
the St. John shales; these are geologically more or less contemporaneous with or «
to the oil-bearing Loon River strata and the Athabaska t i I'hey 0

Kootenay of Southern Alberta of much the same horizon, which is believed to be the

at Black Diamond field
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(5.) Assuming the Bullhead sandstones or some underlying formation to produce or carry
oll, the necessary work then is to find places where it is structurally favourable and within
reach of a drill.
(6.) The thickness or depths to reach any given horizon are very

uncertain, but some
offer less vertical depth than others,

plac
(7.) The map shows where these places are and where the structure is most favourable
Such places are in valleys or depressions which have been eut deeply into the St. John shales,
(8.) It s possible, considering the activity of the Imper
within the great extent of these Alberts

1l Oll Company, that somewhere
and British Columbia foot-hills an oil discovery of
commercial value may be made, and so revive the interest, and perhaps the wild and foolish

speculation, of five years ago.

Under these conditions, as above designated, It seems advisable to have

at Vi
more definite knowledge of the geolog

and structure of the British Columbia area,
this time little work has been done on it by the

rla some

woup to
Dominion Geological Survey, excepting on
, which portion is mostly within the Federal
Alberta

Neither is the British Columbin area
tions of the Dominion I

Peace River itsel

‘eace River Block " and the

Provine

accurately mapped, because it is outsic

of the opera
inds Survey



APPENDICES.

APPENDIX A

CLIMATE AND AGE URE
Peace River is generally eredited with an earl t least earl (
growing areas of Manitoba and Saskatchewa I'he late Dr. G. M, D 1 ne time D
of the Geold 1 Surve ( In, & . date for tl il
river by float 1 dat \ 2 d N ber 7 !
1 IST 1 ‘
tl ’ 1 { 1 1
- I
Last 1919 ! ( 1l
I < J 1
1l
distr \ 1
W 1t I I I
t1 I eed 7 I
A S
I I It 1 t J \
enr ( I
precipitation « 1 D t )
Concernin 1 |
croj much a 1t r da [ 1 Wi
the 1 ¢ None ¥ e t |
on Lone I'r H I
'l fir 1l | ( \ S 1
i ex| M ha I
P P Middle 1 1,750 1 i I
cut dov I Hudson 11 the 1 \ ) I 1
« 1 1 In t N
I 1 I I
t | (
N r 1 i 0 D 1
R | I
th » |l 1 1
( 1 (
th I H 1 1 1
11
e | ’ D t
1 Half IRivi I Hope, M I | S
East By Loy IPrair t 1 Flat « t
level Lone Prairvie, one of th nost . mside 1 t
wooded flats nearly surrounded by mountains, an wh
half a dozen settler I'here are also exte 11 1 on the South B
of Halfway River, forty-four miles north of Hud western of K
or Cy nk River, south-west of Pouce Coupe
I'he greater part of this country, if cleared of its forest-growth, which is usel t
would afford g | 1 land, while the valley-flats would fu h hay 1 t 121

especially those which are visited by Chinook wind
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On Lone Prairie, Mr. Wartenby, one of the settlers, told me he fed his cattle for only ten
days during the winter of 1018-19. This pls
horse

» used to be a favourite wintering-place for Indian

The present situation of this area as regards agriculture now is: Some stockmen on Half
way River; settlers who produce little or nothing about Hudson Hope, having little market ; and
a few trapper settlers, squatters, amd absentees on

Moberly Lake, and at Middle Fork of the Pine, East

ace River above Huodson Hope, near
Fork of the 'ine, on Lone Prairie, at Flat
Creek, and aiong the western side of Kiskatinaw River. These people cannot sell produce
, excepting one ease on Halfway River, The conntry
¢ those who hold the Jand must risk a living by

nor have they much stock has only Indian
trapping or other occupations.

is the Peace River. This
eastern rallway connections and from the west by w

trails: her

The main highway of the country

venue of approach from the
1y of Fort George and the Parsnip River
e traflic of a frontier character, placer-miners

has a considera

prospectors, trappers, and
other adventurers,

r exploration parties,  Some money should be sp

t upon the improvement
of the one long port

e road at Hudson Hope of fourteen n

les, amd in making a conspicuous

landing-place above the canyon at its upper end, for it is a dangerous approach

APPENDIX B.

ALBERTA OIL PRODUCTION

The produeing wells are, with one ex

1 Wl 1 on the Turner fold or
eline near Black Diamond ; herve ther s within an area of about two
miles by one mil I'he exception is or Linecham well, which is near
Waterton Lakes, in the sonth-western corner of within the 'nlivozoie or Line
stone Mountains and has produced a little oil of a heavier guality than the Black Diamond
tield

e Black Diamond field produces oils of a paraflin base which vary from 38 to 02 Beaumé,
or 0841 to 0.720 specifie gravity, compared with water which is 1.00

Fhiere are here five producers and on semi-oflicial authority their output has been given
follows

b Gin Bar

1914 218

1015 216.0

1016 25300,

1917

1918

Totals.

D660

w01

A total of 2760011 barrels of 35 imperial gallons of a high-priced light oil suitable for

gasolene and for motor-driving

I'he oil so far found on the eastern side of the great trough or synceline at points east of
Edmonton, Lower Athabaska
1

I'he Athabaska tar-sands have been estimated

d Lower Peace Rivers s a heavy oil of asphaltum base—15.
wmé, or 0.6 to 0003 specific gravity

to contain several thousand million barrels

of oil, but the problem is to extract it from mmy sands which contain 10 to 15 per cent

bitumen.  The oil which seeps into the wells is in small quantity and too viscous to pump

readily ; such is also the case on Lower e River

Concerning future developments, it is believed that the Tmperial Oil Company, after eareful
investigation of a large portion of the
Creek, south of the Black Diamond field, east of Edmonton, near the western end of the Great
Slave Lake, and on the Mackenzie River below Fort

vinee, will soon be drilling at points south of Pincher

Norman
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