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Manitoba escarpment, and carried forward the lignite bands, to
be eventually distributed in the glacial dnift

SEE ALSO—

The Coal Fields of Manitoba, Sashatchewan, Alberta and
Eastern Drntish Columbia, (G SC Memoir 53, No 1363, 1914,
142 pages), by D B Dowling

Peat, Ligmite and Coal, {Mines Branch, Dept of Mines,
Ottawa, 1924), hy B F Haanel

OIL AND GAS
Geological Hori1zons—

There has heen considerable prospecting for o1l and gas in
Maniioba during the past 20 wvears, more particularly in the
western areas of the province The main incentive to search
for ol has been the evidences of the presence of ol at the surface
in the shales which occur in the Benton and in the MNiobrara
horizons of the Cretaceous formation The cutcrops are most
numerous, ard most easily available, on the eastern flank of the
hills which form the Manitoba escarpment, extending from the
Pasquia hiils south through the Porcupine, Duck and Riding
mountams to the Pembina hills in the south  In the Niohrara
shales, parCicularly, inmediately above the hmestone band which
odaicrops, for example, on the Assmuboine nver, northwest of
Treherne (N E ¥, Sec 36, Tp 8, Rge 11W ), the o1l content in
the shale 1s hughest (8 to 10 gallons per ton) In the exposures
of this horizon, the evidences of ol are numerous, wherever the
shale 15 esposcd and weathered, and 1n those indications, as a
rule, drilling has been begun  Sucn dnlling has been carmed on
at Neepawa, Mamtou, Treherne, Mafeking, and at Old Man
nver on the west side of Pasqua hills  Some evidence of oil
mn the shales also occurs 1 the Prerre shale overlying the Niobrara
shale, as at Rapid City, but to a lesser degree than in the oil
shales in the Niobrara horizon

The other geological series in which considerable prospecting
has been done 15 the limestone zenes of the Palaeozoic formations
—the Oirdovician, Sthurian and Devomian systems in the great
lakes area of Mamtoba In this there has been drilling at Wmni-
pegosis, Rabbit Pomnt, Lilvfield, and there has heen very con-
stderable decp driling for water as well The total thickness
above the granite of the limestone with the basal sandstone 15 at
Winnipegosis (N W 4{, Sec 20, Tp 30, Rge 17), over 1,507
feet, and at Lilyfeld approumately 714 fcet The limestone
geries 15 on the whole fairlv flat Iving, with a dip of 2 to 3 feet
per mile to the southwest, and occasional dome structures, par-
ticularly in the Devoman hmestones In a tymcal dome or anti-
clinal fold southeast of Winnipegosis, drilling was cammied on to
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the gramte through the limestone sertes, but without obtaining
any evidence of ol Nor have any of the other holes m the
Palaeoroic lumestones shown 1ndications of o1l that would justifv
any considerable expenditures n mmestigating the Palaeozoic
Lmestones No structures more favorable than the Devoman
domes have yet been found, and the hmestones which, 1n Ontano
and neighboring states to the south are oil-bearing do not, from
exploration to date, give much encouragement here

In the Cretaceous shales the conditions are to this extent
moie favorable that there are o1l shale honzons This is not n
1tself mecessarily favorable for ail, and would onlv be favorable 1f
major folds made possible the expressing of the o1l from the shale
into a carr ing horizon such as the underlying Dahota sandstorne
where 1t would be capped and prevenied from escaping bv the
impervious overlving shales Where the Dakota sandstone 1s
exposed, as on the Swan niver or on the Carrot nver, there 1s no
indication of bituminous material or oil residue, but the Dakota
sandstone 1s rarely exposed There is the danger that if ol
had accumulated 1n this formation, 1t may have escaped through
insufhcient capping on the eastern flank of the Mamtoba escarp-
ment More definite traces of the former presence of o1l would
probably have been left 1n the sandstone than have yet been found
The structures which have been determined are munor flexures,
probably nsufficient to be of importance mn the accumulation of
o1l No mayor flexure has been noted, and the suggestion that
the line of hills of the Manitoba escarpment 1s m 1teell the result
of a fold has no basis 11 geological fact, and should not be enter-
tamed Only where there can be definilely worked out a struc-
tural fold of considerable proportions, at a place where the o1l
shales 1mmediately overlying the limestone horizon of the Nio-
brara formation are well capped, should drilling be carmed on
The indications of ol in eaposed Niobiara o1l shale are no justifi-
cation in themselves for o1l exploration

Particular Localities—

At Rapid Citv, and 1n the district southwards to Levine
and northwards to Mmncdosa, there has been some prospecting
for o1 The exposed rock m this area n the cuttings of the
C N R, eastwards to Tremaine, are in Picrre shale, which shows
several local flevures, but has a general northeasterlv dip so far
as the hmited esposures would indicate The exact position in
the Pierre shales could not be ascertamned A limestone forma-
tion north of Levine which 1t had been suggested might possibly
be the lLimestone of the Niobrara, thus indicating an important
elevation of the Niobraia and a major fleure, was found on
examination 1o he a mal deposit from surface springs, and of
recent age, and consequently of no significarnice 1 interpreting
structure  1here has been practically no drilling for o1, though
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some little work was done in the valley of the Minnedosa river,
southwest of Minnedosa The deepest water-well was 400 feet,
but no direct mformation 1s avauable as to the nature of the shale
obtained With the normal regional dip to the southwest, the
limestone formation of the Niohiara immediately overlying the
otl shales would be 669 feet below the valley of the Minnedosa
river at Rapid City, and the top of the Dakota sandstone would
be 1,013 feet below the surface at the same place  Six mules north-
west of Rapid City the depths would be 250 feet more than the
figures above quoted, owing to the higher elevations  These are
maximum figures, estimated on the assumption of a gradual
southwestward dip At Rapid City the dip 1s locally in the re-
verse direction, and the depths would probably be somewhat
smaller than the figures above given  There 1s a possibility that
this reversal of dip may indicate the eastern limb of a fold, but
exposures of shale have not been found to the west such as might
assist 1 unravelling the structure The railway cuts at Rivers
are all m glacial material, and do not reach the shales TFurther
examination carried on up the Minnedosa river beyond Newdale
will assist 1n mterpreting the structure of thus area

In the Mafeking distitct on the east flank of the Porcupine
rountain there has been verv considerable prospecting for ol
during the last five years by three organtzations, six holes having
been sunk (one by core drill) to a depth varying from 1,200 to
1,800 feet Activity was confined to the area between Steep
Rock river (to the north), Bell river (to the south), the toothills
or first terrace of the mountain to the west, and a line approxi-
mately one nuile east of the raillwav line to the east The eleva-
tion of the railway hne 1n this block 1s from 1,061 to 1,068 (Mafe-
king), and the first terrace of the mountain rises some 400 feet
above that elevation  Sections on Bell nver (3 mles above
railway crossing) and on Steep Rock nver (one and a half miles
above railway crossing), indicate that the foothll terrace 1s very
dark Benton shale incrusted with sulphur on surface exposures,
and that the sandy plain below the terrace 1s in Dakota sand-
stone which contamns some glaucomtic sand The Steep Rock
niver exposure shows the Dakota sandstone, and the Bell nver
exposure the Benton shale Two of the dnll holes began in
Benton shale and the other three {including the core drll), 1n
Dakota sandstone One hole was drilled where the Bell river
cuts through the foothiil scarp—about 300 feet 1n elevation above
the railway crossing—to a depth of approximately 1,400 feet,
another on the foothill terrace three mules west southwest of
Mafelang, to a depth of approximately 1,800 feet These were
dnlled in Benton and underlving formations Two test holes
were put down on Steep Rock river, one a mile below and the other
one-and-a quarter rnules above the railway crossing, both to a
depth of approximately 1,200 fect, while the core drill hole was
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sunk one mile west of Mafehing, at an eles ation of approumately
1,140 feet 1mm Dakota sandstone and underlving formations
Gramite was reached at 1,562 feet, and the dnlling stopped at
1,627 feet depth  Inall the drilling m this distiict the aim seemed
to be to prospect tor o1l 1n the Palacozoic imestones underneath
the Dakota sandstone, even although thev are capped in this
area, and their structures cannot be prospected at the surface
As already mndicated, 1t would seem more profitable here as else-
where on the escarpment to base exploration work on the posi-
biltty of the ail 1n the shales overlying the Benton (particularlv
the Niobrara) being expressed by folding and held in the Dakota
sandstones or other possible Cretaceous horizon For ihis it
would be necessary to dnll much further bach in the Porcupine
hills than the first scarp (the foothlls), which 1s made up of the
lower Benton shales The core dnll section of Lthe whole of the
Palacozotwe series 1s of great value from many points of view, and
the exploration work, while unsuccessful 1 finding o1, has pro-
vided a record which will be of assistance i future exploration

At Ochre river the McIntosh well 15 on the N W corner of
Sec 30, Tp 22, Rge 17W The Riddell (Holmes) well 15 about
half a mile further east Ochre River station 1 10 miles north of
the wells  The elevation of the McIntosh well 15 1,247 feet, that
of the Riddell well 1,200 feet The occurrence of a heavy lime-
stone band (5 feet) 1n the cut bank of carbonaceous shale mm-
mediately below the site of the Riddell well would indicate that
the well 1s 1n Niwobrara shales immediately ahove the top of the
Benton sertes  The Raddell well 15 sunk on an 8 inch band of
bhush limestone, separated from an overlying 5 foot bed of brown-
1sh limestone by 20 feet of carbonaceous shale The core dnll
shows a remarkable thickness of gypsum  From a depth of 428
feet to 625 feel, gypsum 1s associated with the limestone, and agamn
from 700 feet to 830 feet gvpsum occurs agan associated with the
Iimestone The gypsum does not appear to run 1n massive beds,
but rather in thin bands, and as pockets m the limestone The
solid limestone begins at & depth of 390 feet from the surface,
bemg overlaid by calcarcous shale

At Grandview some drilling was done during 1926 on the
N W l{ of Sec 18, Tp 16, Rge 24W , seven miles northwest of
Grandsiew  The elevation 1s approximately 1,557 feet, in open
country with no exposures i the immediate vicituty Two shal-
low holes were put down in the drift and underlving Pierre shales

The dnlling at Trecherne wiil be discussed under the heading
of Gas A deep well was also sunk at Neepawa (altitude 1,208
feet) A strong flow of salt water was struck at a depth of 1,165
feet  Gypsum was reported at a depth of somewhat over 1,100
feet  The following 1s the log of the wcll drilled south of Manitou
{SE L{ Sec 23, Tp 2, Rge 9), 1270 feet above sea level
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Depth Description of Strata Formation

0 to 450 feet Darh and light-grey soft shales with | Pierre shales,

nodules of pyrites Cretaceous

About 425 to | Soft blue grey lime shales with pyrite | Niobrara, Cretaceous
about 610 feet] and shells of hme

About 610 to | Dark blue green glauconitic shales, Benton, Cretacecus

716 fect sheils of ime and with two beds of
hmestone at 675 ft (natural gas very
strong flow) and 714 ft

716 to 760 feet| Coarse white soft sand with a great | Dakota sand and low-
deal of 1ron pyrites and fr igments of | er Cretaceous

coal  Tins s1nd proved to be 1 reg
ular quick sand whach ran 1n the weil
and 1t the bottom of 1t passed for a
few feet into a calcareous conglom
erate of arhose

760 to 790 feet| Vernulion and yellow clay shale or Upper Devoruan
shaly linestone with pyntes

790 to 925 fee| Greyish greemush and hight grey soft | Devonian
bottomofwell| lLmie unctuous shales often deserthed
by dnllers as  soapstone

925 feet

Str[ong showing of gas and film of blye
o1

In the Palacozoic limestones the most mportant mvestiga-
tions have been made southeast of Winnipegosis (N W 1{ Sec 29,
Tp 30, Rge 17W), near the lake, immedrately south of Snake
stand  Some indications of o1l 1 a well near Dauphin led to
the mnvestigation of a typical Devoman dome by the Previncal
Government, and this particular dome was chosen The Pal-
aeozolc section was found to be much thicker (over 1,507 feet)
than was expected, but no indication of o1l was obtamed At
Lihfield west of Stony Mountain, the gramte was reached on
core dnlling at 714 feet, and was penctrated for several hundred
feet In this latter case the selection of dnlling location was
not made on the basis of any structural features, and the results
do not justify {urther exploraton in this area A very interesting
feature 1n this core drill section was the evidence that the granite
underlymng the Palacozoic series 1s much weathered, and to a
very considerable depth

The results of the work to date on search for oil point to the
need for care i any future explorations Little of a reag-uring
nature has yet been found, and future work should be based on
clear-cut evidence of o1l seepage, or on carelully warked out strue-
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tures of a favorable type  Much work will vet be done on the
higher elevations of the Ruding, Duck and Porcupine mountains,
and the more northerly hmestone ateas will yet be explored It
has recently been suggested that the clevations of the pre-Cam-
brian surface buried beneath the Palacozoic series mught serve
as gathenng pround for il A striling elevation reaches the
surface at the Narrows of lake St Martin ard northwestward
The presence of such bured elevailons, 1f they occur, nught best
be mdhcated by torsion balance or magnetometric survey

Gas

The presence of gas, which has been found mainlv n the
ol shale horizons has been taken as an indication of o1l in the
Treherne  district The gas well on E C Haskell’s farm
(NE ¥ Sec 28, Tp 7, Rge 10W), was sunk at an elevation
of 1265 feet to a depth of 250 feet The gas was obtained at
150 feet, and has been used for 15 vears for hrtchen and dining-
room lighting and occasionallv for a small gas heater for cooking
DPnlling for o1l has been carried on m 1926 more than half a mile
away on the southeast corner of ihe same quarter section at an
clevation of 1281 feet It 15 understood that the drilling reached
a depth of 250 feet when financial difficulties arose and work
has not been resumed  The cement beds of the Babcock horizon
are exposed here at an elevation of 1244 feet (NE corner of
Sec 34) and the imestone horizon of the Niobrara at an elevation
of 975 feet (N E 14 Sec 36 Tp 8 Rge 11W )Yon the Assimboine
river, with the o1l shales immediately overlying the hmestone
band The depth from the top of the casing to the Dakota
sandstone may he estimated at 650 feet maximum and might
be 100 feet less It would be madvisable n anv event to drnll
below the base of the Dakota sandstone into the limestones as
the Dakota sandstonc would be the receptacle for anv o1l which
mght be connected 1n ongin with the o1l shales No folding
of sigmficance for o1l prospecting was noted 1n this area Gas
1s being used as well south of Rathvell (SW 11 Sec 21 Tp 7
Rge 8W ) al the farm of Frank Bose, where a well was sunk
at an clevation of 1200 {cet 10 a depth of 210 feet Gas was got
at 170 feet and 1s used continuously for one light 1n the katchen,
and has been used for s years  The gas in both cases (south
of Rathwell and southwest of Treherne) evidently comes from
the 200 feet horzon of carbonaceous shate (GSC Summary
Report 1915 p 132) overlving the hard hmestone band of the
Niobrara horizon
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At Robert Halls farm (N'W 14 Scc 14 Tp 6 Rge 22W)
gas was struck 1n 1926 at a depth of 190-210 feet 1 a scarch for
water The clevation of the top of the well 1s approsimately
1480 feet  When the well was esamined in November 1926 1t
was found to be capped by half mnch pipe, and the gas pressure
remistered 48 pounds which was reduced to 35 pounds on per-
mitting the gas to escape for several minutes A measurement
taken after permilling tne gas to cscape for five hours gave a
pressure of 15 pounds’ A sample of the gas was handed to Dr
Shipley of the Umversity for analysis who reported as follows —

Percent
Combustible, mostly methane, but a small per-
centage of a heavier hydrocarbon 75 4
CcO, 00
0, 40
H, 00
Residual non-combustible 20 6

Practicallv 809 of the gas 1s of value for hght or heat the
remainder being of no value  If the prussure can be mamtamed,
the gas could be of value for cookmg and probably for heating

purposes

At Waskada four wells are in actrs e use—those of F Clement,
G R McLean and W S Cameronin town and that of I ¥Wnght
on Sec 8 1p 2, Rpe 25W one mule NE of town The wells
were dug about 15 years ago and showed a pressurc several
vears ago of 14 pounds The depth vaiies trom 190 to 240
feet 1n Pierre shales The elevation at Washada s 1549 feet
The gas 1s used for hghtine and ceoking purposes and has becn
found though not used 1n several of the wells which have been
dug 1n the neighborhood of Washada The gas 1s almost odor-
less and drv  The pipelmes which 1 the Clement and McLean
wells run a conaiderable distance along the street are unprotected
and are not blocked by freezing No attempt has been made
1in the Washada district to use the gas for heating purposes
The greatest pressure 15 at F Clement’s well where a cookstove
and seven lights are in operation South of Sounsford at the
farm of J B Llhott (S W 14 Sec 10 Tp 2 Ree 27W ) 12 miles
south of Melita a well was dnited for gas on the cast bank of
South Antler creek about 20 vears aco lhe depth of the
well was 212 feet and the gas was got sonie dhistance aboie that
depth The gas was led mnto the house 800 fect awayv and has
been used for coohing and for a five-burner lamp conunuously
since that time  Ihe pressure was at one tune measured at
19 pounds Gas 15 seen to escape at scveral places on South
Antler creek mn this vicimity At Melita gas was weed for lghting
purposes 1t the engine rcom of the grist null (now di-mantled)
nearlh 20 years ago There has been some mdication of gas
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As {ar as the general situation 15 concerned, there are appar-
ently scveral pockhets 1 Niobrara and Pierre shale which are of
sufficient importtance 1o mahe 1t » orth while 1o pipe the gas into
the houses for hghting and cooking purposcs The gieatest
pressuie which has been registeted 13 45 pounds The most
extensn e field 15 1n the Prenc shale 1 the Washada—Sourisford
Mehta asirict wlich 1s probably connected with the Bot-
tincau ces field of North Dakota 1t might be {easible to mciease
the yolume by combining a numbtl of wells and usc the gas for
general distnbution in Washada o1 Melita It would, bowever
be more adsizable f{or prelimmnary development  to extend
greatly the use of mdnadual wells” This source of hght and
fuel supply should be taken advantage of by the mhabitants
of the distiict to a much greater extent than 15 at present the case
SrE ALSO—

Oil and Gas Prospects of the Northwest Provinces of Canada
(Memorr No 29, 1913 GSC), bv W Malcolm

Cietaceous Shales of Manitoba and Saskatchewan—Thewr
Economic Value as a Posable Source of Crude Petroleum (Mines
Igragchc Dfpt of Mines Can Mem Series Dec 1921 No 3)

v lis

OILSHALES

The demands which are being made 1n this continent on the
available resources of ol m the form of rcsersotrs ate so great
that 1t will be necessary within 20 vears—unless verv large o1l
pools are discovered—to turn 1o the supplics available by dis-
tillalion of oilshales  [his means of obtatming oi has long been
made use of mn older countries In Seotland  for example, o1l
bearing <hales are mined at depth like coal and supply on dis-
t1llation not onlv od but ammonum suiphate for fertilizing pur-
poses as well  Up to the present time 1t has not been found
possible to distil otlshales 1 the North American continent 1n
competition with the very large supply of cil avalable from
wells  The bituminous shales dre found m quanlity—padr-
teularlv in Utah Colerado and Montana where attempts have
already been made to distil by rctorts of the Scottish and other
tvpes In thesc states the shales contain up to 35-40 galtons
of ol per ton and are easily available m high exposures There
1s not vel, however a laige marhet for the ammonmum sulphate
by-product 1n_the Western United States though this marhket
will undoubtedly arise with the mmpoverishing of the nitrogenous
content of the <ol

In Mamtoba the Cretaceous shales of Niobrara and Pierrcage
are 1n part bituminous T he Benton shales are carbon-
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aceous and show coatings of sulphur on exposed surfaces ‘The
Niobrara shales are 1n part calcareous contamung a limestone
bed filled with Ostrea and Inocetamus shells as exposed on
Assimboine river northwest of Treherne (NE ¥ Sec 36 Tp
8, Rge 11W) and a cement bed from which natural cement has
been manufactured at Babcock Between these two horizons
e 200 feet of carbonaceous shales from which the highest values
in a1l have been obtained 1 he elevation of the Iimestone ledge
which 1s the bottom of the shales on the \ssimboine 11ver north-
west of Treherne (N E 14 Sec 36 Tp 8 Rge 11W )1s 975 feet
The strike of the shales 15 N N W and this elevation may be
taken to represent approxumately the bottom of the shales along
a north-north-westerly line passing through this pomt

Shales from some of the most accesstble exposures of the
Niobrara formations in the Manitoba escarpment have been
sampled by Ells with the following results —

Imperial gals  Spr gr of crude Impenial gals

Locality crude petroleum petroteum water
per ton* at 60°F per ton
Birch river 31-39-26W 0 42 7
Favel river 30-35-25W 62 O 972 121
26-35-26W 68 0 984 70
26-35-28W 59 0 965 15 2
Sclater river 15-34-23W 4875 0 966-0 968 92187
Pine river 6-33-22W 33 0 969 45
Vermulion river 12-21-20W 1151 0 952 8 1-22 0
Ochre river 29-22-17W 4053 0 955 14 6-15 2

These values are much too low for suceessful operation,
though they mught provide the source of o1l reservoirs 1n suitable
cairving formations, if widespread folding has anywhere taken
place Search has been made 1n several districts {see under
O1l and Gas) for such resers oirs todate without success  Pochets
of gas, 1 some cases under considerable pressure have been
found apparently assoclated wrth the carbonaceous shale of the
Nicbrara formations south of Treherne and of Rathwell, while
south of Sourss and at Sourisford gas 1s found associated with the
upper Pierre shales

On the farm of W Hunter, Sec 30 Tp 35 Rge 25V four
mules south of Mitonas carbonaceous o1l shale has been burm-
ing for the past 10 years  This 15 at a cutbank of 25 feet of shale
on the Last Favel river, at an elevation of appronimately 1220
feet The onlv indication at the surface of the burning shale
1s the strong smell of 50, and the fact that the shales are shghitly

(*} Lalculations based on ton of 2 000 pounds.
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warm  One mile north and approumatels 6400 feet west of this
exposure the following section of Niobrara shale 1s exposed

5 feet browrnsh sofl hmestone

30 feet soft black carbonacecus shale
4 inches bentonmtic clay

15 feet soft blach carbonacecus shale

The burning shale 1s probablv above the five-foot bed, which
15 by barometer 1213 fcet 1n eles ation

SEE ALSO—

Pembmma Mountamns Manitoba, (AVIII pages 131-133
Summarv Report Geol Survev of Canada 1913) by A MacLean,

Cretaceous Shales of Mamtoba and Sashatchewan—Their
Economic Value as a Possble Source of Crude Petroleum (Mines
Branch Dept of Mines Can Mum Series, Dec 1921 No 3)
by S C Ells

PEAT

Many parts of Mamtobt particulailv some of the Pre-
Cambrian areas are verv swampy as a result of glacial action
blocking up the older drainage systems ‘lhese swamps and
muskegs are graduallv filling up with plant growth, some of
which has alrcady been partly transformed inte peat  The
following tables present the salient facls concerning the investig-
ated peat bogs of Mamtoba (%)

For Table, see pace 59
Partial Anzlysis of Absolutely Dry Peat

Calorific
Peat Bog Volatile | Fixed Ash Nitro- | Value
Matter | Carbon gen BTU

Percent | Percent | Percent | Percent i Per 1b
Lac du Bonnet 594 250 156

Transmission 56 8 24 2 190
Corduroy 561 348 91
Bogey Creek 65 0 267 &3 8730
Mud Lake 691 232 77 8760
Litter 661 262 77 90480

In addition to the above, seme 236,000 acres of peat bogs
in southern Manitoba have been surveyed 1n a prehnunary fashion,
the most important being the Whitemouth bog, 1l having an area

(*) Investigations of the Peat Bogs and | ot Industiy of Canada 1910 11 (Mines Branch Can
Dept of Mines) by A Anrep
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