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PART 1.

The Structure and Correlation of the Forma-
tions Underlying Alberta, Saskatchewan,
and Manitoba.

INTRODUCTION.

Power, or fuel to produce it, has always been necessary for the
upbuilding of great manufacturing {ndustries and in late years has become
necessary also to the industries connected with the production of food.
By the introduction of internal combustion engines and the rapid develop-
ment of their use in transportation and traction as a substitute for animal
power, the tilling of large areas on the plains has been made possible
without a corresponding increase of man-power. The increase in the use
of these engines in agriculture and for war purposes has made great demands
on the store of light oils and has made the 'search for new oil fields a matter
of national importance. The presence of natural gas in Alberta led to
the exploration of that field for oil reserves and numerous exploratory
wells were drilled. Unfortunately, many of these were located on badly
selected sites; but a few were so placed that they have demonstrated large
extensions to the known gas fields of the plains.

In the early history of the plains little value was attached to the
presence of gas unless it was so situated that it could be piped to centres
of large population to be used as fuel to replace coal; but the importance
of these gas reserves and, therefore, of the areas in which they may be
found is now constantly increasing as new ways are discovered of utilizing
the gas at the wells.

HISTORY.

Natural gas was accidentally discovered more than twenty years ago
in a well drilled for water at Alderson (Langevin) on the Canadian Pacific
railway and another well was bored at Cassils; but the flow at these wells
was not important. Small seepages of gas in the bed of the Saskatchewan
river led to the putting down of shallow wells near Medicine Hat and in
the report of the Geological Survey for 1900 it is stated that the gas from
two wells with a pressure of 115 pounds was being used for lirde-burning.!
These wells were comparatively shallow, with small flows. Deeper drilling
was undertaken and a better supply of gas was obtained at a depth of 1,000
feet. By 1904 there were six wells producing gas and the industrial
development of the town began. Two wells were bored at Langham and
three at Edmonton about 1905, but these proved unproductive. Wells
in which a little gas was found were also bored at Calgary. Greater
success attended boring on the anticline south of Langevin and Cassils,
where the Bow Island well gave an enormous flow. This well was com-

1Geol. Surv. Can., Ann. Rept."vol. XIII, p. 98S.
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pleted in the latter part of 1908 and interest was again aroused in the
Calgary field, but the Geological Survey advised against drilling at the city,
recommending rather that the western edge of the syncline be tried. The
next well, unfortunately, was not located near the edge of the syncline,
but very near Calgary, and was unsuccessful. In 1913, an anticline was
located at the western edge of the syncline, on the south branch of Sheep
creek, and in accordance with advice previously given, wells were bored
on it by Calgary interests. Oil of high grade was struck over the small
area which constitutes the present Sheep Creek oil field.

The oil boom of 1914 will long be remembered on account of the
indiscriminate locating of oil leases without reference to the structure of
the underlying rocks and the consequent very large useless expenditure in
drilling. The general absence of favourable structure areas in the disturbed
belt of the foothills has directed attention to the plains, where the forma-
tions are only gently folded, and a little oil has been obtained in the Peace
and Athabaska valleys and the presence of gas proved at various places.
A more extended study of the general structure, than has yet been made,
is necessary before the extent of the new fields can be predicted.

GENERAL GEOLOGY.

In the general geological study of this very large area, dependence has
had to be placed very largely on information gained from the beds out-
cropping at the surface; and existing geological maps have been prepared
with the view, mainly, of showing the possibilities of the occurrence of
coal within reach of the ordinary mining operations. It is true that, from
careful observation of the attitude of the beds at the surface, the attitude
of the beds beneath can be inferred, since a great thickness of apparently
quite conformable strata underlies the plains; but, as perfectly evenly
deposited beds are rare, variations in thickness must be looked for and the
only absolute check on the thickness must be got from drilling records.
Consequently the aid of the drillers was sought, who, although at first
reluctant to furnish the, information, have now come to realize the benefit
that follows the collection and correlation of these records and are more
readily responding. Although the records contain details of a large number
of wells, the deep wells are too few to permit of deductions being made
with certainty in regard to the structure of the lower horizons.

FORM OF BASIN. .

The beds underlying the plains have, broadly, the form of a very large
basin; that is, a bed which outcrops along the edge of the plateau to the
east and is found also in the foothills to the west, will be found at various
depths beneath the surface between these points. In this basin, in Canada,
there seem to be two very low points or depressions which are separated
by a slight upraise. It is assumed that these depressions still contain
original sea water that has not been expelled by the pressure exerted by
the load above and that, therefore, they constitute areas of little value for
gas or oil accumulation.

Ilustrations of the results of the preliminary study of the structure
or form of the basin are given in the maps and figures accompanying this
memoir. The general outline is shown on sketch map No. 1780 and details
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of the Canadian area on sketch maps Nos. 1775 to 1781. Attention is
called to Plate I which is introduced for the purpose of showing to the
non-technical student the meaning of the term structure confours. These
contours are theoretical lines showing the form that the surface of the layer

or bed under discussion would exhibit if the overlying material were
removed.

POROUS BEDS.

The necessity for a study of the structure contours of the various
porous beds arises from the commonly accepted theory that where
these beds have not become solidified by infiltrating solutions, gas will
seek the higher parts and oil, if present, will be found above the water
saturation line. Borings have demonstrated that there is almost a cer-
tainty of finding salt water in several beds in the lower parts of the basin.
In the higher parts, where gas might be looked for, it is important to know
whether or not the structure, or attitude, of the beds is favourable for the
retention of the gas. An arch or dome structure is preferred, or, in cases
where the beds outerop, the sealing of the upper part by surface water
must be assured. Although many beds of sand occur in the deposits filling
the basin it has been found that oil accumulations are to be looked for in
the lower beds only, although occasionally asphalt lenses occur in beds
high up in the section. They are reported to occur, for example, in the
Edmonton series at Pigeon lake, Egg lake, and Nakamun. It is not thought
gr?bable that they have originated from an upward seepage of oil from

elow.

An examination of the general distribution of the porous beds shows
that in the foothills they contain an abundance of coarse, fragmenta,ry
material. Under the plains the amount of sandy material is much less
and in the sections studied in Manitoba the rocks are mainly composed of
fine silt. This variation in the composition of the beds may be taken as
an indication that the material was largely derived from a source west of
the plains and, as a large part of the finer material was sea deposit, it
would indicate also that the land area which supplied the coarse-grained
material was considerably elevated and suffered rapid erosion. Another
conclusion which has been previously discussed! is that the fluctuations of
the sea-levél caused several forward or eastward advances of the shore-line
when the land areas of British Columbia spread into Alberta, previous to
the general retreat of the sea.

In the north the lower sands appear to thicken toward the north and
may possibly have derived their materials from a different source.

The formations in the basin, that contain sandy measures, include the
Tertiary deposits in the Alberta syncline, as found in the quarries at
Calgary. The beds at Edmonton, though mostly clays, have, associated
with the included coal seams, beds of sand; and small lows of gas have been
found in shallow wells at various places, underlain by the Edmonton
deposits. The top of the Belly River formation is frequently sandy and
beds near the base may also be considered as posmble gas retainers. The
sands exposed in Milk river, though thinning out rapidly to the east, are
the containers for the gas at Medicine Hat. The great gas accumulatlon

The Cretaceous sea in Alberta. Trans. Royal Soe. Can., vol. IX, 1915, p. 27.
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is, however, to be found in sandy beds included in the lower part of the
Colorado group. These beds are just above the horizon assigned to the
Dakota formation which here is not well marked. Sands below the
Dakota, which rest on shales of Jurassic age in southern Alberta and on
Devonian limestones in the north, are impregnated with heavy oil; and in
the foothills, in areas that have been subjected to much disturbance, with
a much lighter oil. ) .

"GAS HORIZONS.

TOP OF THE BELLY RIVER-SBRIES (SKETCH MAP No. 1775).

The area underlain by the possible gas horizon at the top of the Belly
river is limited and to the south is divided into two parts by ‘the Bow
Island anticline. The beds dip away from the outerop and would seem to
afford very meagre opportunities for the accumulation of gas. Small
flows obtained at Castor and Tofield would seem to indicate that the
outcrop was sealed by surface water.

TOP OF LOWER PIERRE SHALE (SKETCH MAP NO. 1776).

The value of this horizon as a gas sand is not very great, though at
Medicine Hat there are small flows from the shallow wells that were first
put down, At Cassils and Castor also, small flows are obtained. The
bed serves an important purpose, however, as a horizon-marker in deep
drilling operations, for, over a large part of the plains, the beds beneath
consist of a continuous series of shales which extend with little change in
character from 1,300 to 1,800 feet before sands are again encountered.
The sand beds above this series of shales are not everywhere well marked,
but in many places they may be distinguished by their general light colour
in’ contrast with the dark colour of the shales beneath. This horizon-
marker in the south is represented by the lower part of the Foremost beds.
In central Alberta it is represented by the base of the Ribstone Creek
formation, exposed on Battle river and on the Saskatchewan at Brosseau.
Farther north this is probably about the horizon of the base of the Wapiti
River sandstones. In southern Alberta there is in the Bow Island anti-
cline a still lower sand which may be used as a marker.

DEPTH TO LOWER PIERRE (SKETCH MAP No. 1777).

As the top of the lower Pierre may be used as a marker, its approxi-
mate depth below the surface is shown on sketch map No. 1777. This is
dependent on the surface elevation indicated in sketch map No. 1774.

MEDICINE HAT GAS HORIZON (SKETCH MAP NO. 1778).

No attempt has been made to map in this place any large extent of
these gas-bearing beds, since they have not been recognized definitely to
the north of the Bow Island anticline. The thinning ofthe beds to the
_ east and their flooding on the upper part of the anticline has been described
in Geological Survey Memoir No. 93 under the discussion of the Milk
River sandstones. The water in this case is fresh, but carries a little
carbonate of soda acquired from the sands.
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GAS HORIZONS NEAR BASE OF CQLORADO GROUP (SKETCH MAP No. 1779).

Difficulty was experienced in constructing a map to show the attitude
of the beds holding the great gas flows, for it was found that the beds are
not continuous. The irregular plane assumed is approximately that which
separates the Colorado shale from the Dakota sandstones. In the eastern
part the underlying bed is 2 sandstone; in Saskatchewan it is made up of
sandy shales or sands; and in Alberta it is probably variegated green and
red, sandy shales. In the latter district the gas sands will be found over-
lying the horizon mapped and in the east, beneath it. It will be noted that
a much larger area is here represented as being underlain by the gas sands
and a rather comprehensive view will be had, from the diagram given on
sketch map No. 1780, of the form of the Cretaceous basin.

Saturation of the beds by saline water may be expected at various
elevations, but the levél of saturation is generally somewhat above sea-level
and it will be readily seen that large areas can at once be eliminated from
the category of possible gas and oil beds on this account. Of those remain-~
ing the greatest gas pressure and flow have been obtained from the uprise
at Bow Island. Along the northeastern upward slope (sketech map No.
1779) the tendency is for gas to escape by way of the outerop unless local
folds are present to retain it. The most favourable strueture in this region
is a flattened anticline or terrace starting in Saskatchewan and reaching
Peace river at Peace River town. Along the southwestern edge of this
structural terrace, eight gas wells have already been proved at Viking and
a smaller flow of gas was obtained in a well at Athabaska. These flows
are from sands near the Dakota horizon, that is, from about the horizon
of the top of the Grand Rapids sandstone. North and east of Athabaska
the proximity of the outerop and the upward inclination of the beds reduce
their value as possible gas producers.

OIL, AND GAS SAND AT BASE OF CRETACEOUS (SKETCH MAP NoO. 1781).

From the records of a few deep wells in which oil-saturated sands are
recorded it is deduced that these sands oceur below the gas horizon repre-
sented in sketch map No. 1779. In the foothills some of the oil occurs in
the Blairmore formation (of Dakota age approximately) and more in rocks
probably of Lower Cretaceous age. On the southern plains the oil sands
are confined to the basal beds of the Cretaceous. Natural outcrops of oil
sands in the Athabaska valley are now reported by Mr. McLearn, page 27,
to be of earlier age than the Dakota. From these observations it would
seem that the oil horizon is practically the same from north to south in
Alberta.

The eastward extension of these beds is at present unknown and it
would seem profitable to establish its limit, but the area in which this
exploration might be carried on is difficult of access at the present time.

Between the Athabaska and Peace rivers, the oil sands are replaced
by shales north of or near north latitude 54 degrees, so that migration of
oil would be arrested or directed up the beds toward the Athabaska. It
would seem, therefore, that the largest area in northern Alberta with
possibilities for the discovery of oil is that indicated on this diagram.

A comparison of diagrams Nos. 1779 and 1781 shows that there is, t
the north, a great thickening of the beds lying between the two horizon
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mapped and the foothills show thicker beds in that direction also. The
increase in the thickness of the beds from southern Alberta to Athabaska
amounts to about. 500 feet and to Peace River it amounts to an
additional 200 feet. This increase in thickness is largely made up of sand
beds and in the area kW})ere the elevation of these beds is well above sea-
level, gas accumulations are frequent in the beds above the oil-soaked
sands which still are found to be the lower ones. Beyond the foothills or
disturbed belt, all the oil discovered is of a heavy specific gravity—coms-
parable to that in the MeMurray tar sands.

DEPTHS FROM SURFACE TO TOP OF OIL SAND (SKETCH MAP NO. 1782).

As in diagram No. 1777, the indications given on this diagram are
dependent on the surface elevation as given in sketch map No. 1774, and
consequently are approximate, but may serve as some indication of the
depths to which it will be necessary to drill to reach the oil-bearing sands.

GAS AND OIL FIELDS.

¢ The fields that have been studied in some detail include the foothills
area, the Bow Island anticline, and the Central Plains terrace on the eastern
side of the basin, in the vicinity of Battle river.

THE FOOTHILLS.

The western part of the Alberta syncline descends, probably, to great
depths, and, as beds comparatively low in the section appear in the foot-
hills, their upward slope is comparatively steep. If even a heavy oil were
present in the bottom of the basin, the very heavy pressures and higher
temperatures due to depth should be favourable to its distillation or altera-
tion and as the short limb of the anticline offers least frictional resistance
to its migration, and an increased impulse through steep slope, leaks of gas
or oil might be looked for at the outecrops if they were not concealed by
overthrust faults. In the area southwest of Calgary selected for testing
for gas the edge of the western limb 'of the syncline is overturned in anti-
clinal form and the beds, therefore, form a natural reservoir. This fold
seems also to have acted as a condensing.chamber, and the oil there found
bears no resemblance to crude oil but is generally considered as a condensa-
tion product. It contains about 60 per cent gasoline and that found in
the higher strata has a much higher specific gravity.

The main obstacle in the way of finding other fields along this margin
is the broken nature of the structure. The edge of the syncline is rarely
bent over into arch form and is generally broken by faults; moreover, the
beds are concealed by a heavy covering of overthrust strata, making the
physical difficulty very great in reaching the productive measures.

BOW ISLAND ANTICLINE. ’

The lower measures of the Bow Island anticline are exposed in the
upthrust of the Sweetgrass hills in Montana; but the area exposed is not
large and the vent that would be afforded by their outcrop seems to have
been sealed by dykes radiating from and surrounding the central masses.
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Wells at the boundary line have proved the presence of very thick oil
and some gas. Wells farther north show great gas flows and sands
impregnated with heavy oil that resembles an asphalt. The wells supply-
ing Calgary are near the saturation line of the gas sands and may be
considered to mark approximately the northern end of the field. The gas
in that area is found in sands that appear to be in the Benton. The sands
at the top of these shales outerop in the valley of Milk river and provide
artesian water over a wide area. The saturation of these beds with water
from Milk river prevents the escape of the gas in the outer rim of the
structure, where it forms the supply obtained in the first wells at Langevin
and Cassils, and in those now used at Medicine Hat.

CENTRAL PLAINS TERRACE.

Wells in Manitoba and Saskatchewan have demonstrated the presence
under those provinces of shales from which gas and probably oil could have
been derived, but so far have not shown the presence of sands in close
proximity to these shales. It is improbable, therefore, that any large gas
or oil fields underlie this part of the plains. The western and northern
portions may have possibilities, but development and gearch should not be
undertaken until the better chances of the western part of the plains have
been fully tested. In the study of the structure a terrace has been found
to extend along the northeastern edge of the part of the basin that ap-
proaches sea-level. At Peace river the lower sands are above sea-level
and at Battle river somewhat lower. The slope may not be uniform
along the length of the terrace, and irregularities in it may in certain
localities take the form of anticlines and provide containers favourable
for the accumulation of oil or gas. The same irregular form may be
repeated in the higher slopes toward the outcrop on the Athabaska, so
that the MecMurray sands, known generally as the tar sands, which contain
heavy oil at McMurray, may elsewhere provide oil, as seems to be the
case at Peace River. At this latter place the upward escape of the oil
along the beds is prevented by the replacement of the sands to the north
by shales. Though good flows of gas may possibly be got over a very
wide area, the oil obtained, so far as is known, has proved to be very thick
and heavy.

CORRELATION OF BEDS .BY DRILL RECORDS.

Records compiled from drillers’ logs of wells situated at fifty-two
localities in Manitoba, Saskatchewan, and Alberta, are given in the
appendix. The locations of the wells numbered in a general east-west
order, may be found on the relief map, No. 1774. A comparison of the
details of the records of wells is useful where the wells are close together,
but where wide areas separate them, details are of small moment and only
the larger distinetions representing formations can be recognized. The
observer is much aided in this study by a visual representation of the
thicknesses in seeking the probable division lines. Plottings have, therefore,
been prepared of a number of the sections and an attempt has been made at
a correlation. A careful study has shown that although the observations
recorded by the drillers are wanting in many respects, sufficient informa-
tion can be gleaned from them for a very general comparison.
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There is in the serieg a general indication that three broad series of
beds are penetrated; an upper, coarse-grained, sandy series, a very thick
series of shales, and a lower sandy series. The shale series is present in
most of the records and as there is no single bed that can be easily dis-
tinguished throughout the basin the correlation has been made largely
upon the recognition of the top of the Colorado shales, though it is admitted
that this division is not easily recognized in the well records from the
eastern part or in the exposures of the north.

WEST-EAST CORRELATION (FIGURE 1).

A selection of wells to give a west-east correlation will be found in
Figure 1. The correlation of the western wells is much simplified by the
presence in each of the Milk River sandstone marking the top:of the
Colorado shales. Farther east the division line is less certain owing to the
fact that specimens from the critical part of the section are wanting in
the cores that were kept of the Moosejaw well. With the arrangement
adopted it will be seen that there is evidence of a change in the amount
of deposition of the various formations. The marine series representmg
the Montana group thins materially to the west and the marine shales of
the Colorado thicken and show inclusions of sandy beds in the same
direction. The coarse-grained or sandy members, both in the lower
formations and in those above the shales of the Colorado, decrease in thlck-
ness toward the eagt.

The sandy beds above the Colorado shale and those beneath the.
Bearpaw unite in the foothills and form what has been called the Belly
River formation. To the east the formation is divided into several
members by marine shales and the lower sand probably disappears. The
remaining sandy members have been traced easterly nearly to the Elbow
of the Saskatchewanr. The grey, sandy clays found in the Moosejaw well
section may represent a southeasterly extension of some of these beds,
though the portion associated with this formation, shown on the diagram
between depths of “500 and 1,000 feet, may represent mostly marine
deposition with sands occurring at the top and bottom only.

There is a possibility that the dark sand found in the Deloraine well
at 160 feet may represent the sand found in the Moosejaw well at 900
feet and if this is true it would seem to indicate that the Pierre shales of
Manitoba, the Odanah and Millwood, may both be lower Pierre. Beneath
the shale series an undivided sandstone member appears in the eastern
sections. In the Etzikom well and also from records of wells in the foot-
hills variegated red, green, and grey-blue shales and sands appear. The
study of the foothill exposures has established the correlation of the top
of these variegated beds with the top of the sand of the eastern section.
A great thickening of this lower series is, therefore, evident.

The same well sections are shown in Figure 2 in natural order, that is,
the elevations of the surface at the well sites are plotted approximately
in their relative positions in reference to sea-level; and from it the position
of any part of the section above or below sea-level can be ascertained.



9

SOUTH-NORTH CORRELATION (FIGURE 3).

The surface exposures and their correlation give a much more definite -
basis for the arrangement here made. In the south the Milk River sand-
stone is a very definite horizon-marker. Farther north, to about the
latitude of the Victoria well, the base of the Foremost beds serves as a
horizon-marker. In the northern sections a heavy sandstone series
beneath the Colorado shales is well marked. The arrangement of the
sections suggests that the Montana shales on Athabaska river belong to
the lower Pierre.

The same series plotted to their proper relative elevations are shown
in Figure 4. This is the same treatment as Figure 2 of the west—east
series. .
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PART IL

Sketch of the Geology of Southern and Cenfrél'
Alberta.

INTRODUCTION.

Alberta may be divided into four major structure provinces extending
as belts northward from the United States boundary. The most westerly
of these divisions is the Rocky mountains. Eastward are the foothills,
or the disturbed belt, separated from the Rocky mountaing by a profound
escarpment. The foothills or disturbed belt is succeeded by the large
Alberta synclinal basin. East of this again to the south is the low,
broad arch of the Bow Island anticline extending to the Cypress hills
which are formed of the. easterly dipping beds of the prairie uplift. In
the north the syncline is followed by the central prairie terrace.

In detail the rocks of the foothills are greatly folded and faulted,
exposing rocks of the early Cretaceous sedimentation. The Belly River
beds are generally the highest strata preserved. They are found in the
troughs of the folds and on the downthrow sides of the faults.

As the strata dip under the Porcupine Hills syncline, the structural
displacements seen in the foothills give place to a gentle eastward inclina-
tion and the Belly River formation disappears under the succeeding
Bearpaw, Edmonton, and Paskapoo formations, or in the south under
‘u;hecz1 St. Mary River formation, Willow Creek beds, and Porcupine Hill
beds.

On the eastern flank of the syncline most of the beds above the Bear-
paw and Belly River formations are eroded away and the remaining Belly
River and older rocks are upwarped in the south into a broad low anticline
which is referred to as the Bow Island anticline and in the north into
the central plains terrace.

SOUTHERN ALBERTA.
HISTORICAL GEOLOGY.

. During the Mesozoic era a very unstable area of erosion existed west
of the present Rocky mountains and within this region and to the east
of the mountains was an area of deposition which was occupied for the
greater part of that time by a shallow sea. The shore-line of this sea.
made several alternating advances and retreats toward and away from
the western continent, these movements depending upon uplifts and
subsidences of the land. The resulting sedimentation was an alternating
stratigraphic system of marine and deltaic or continental deposits which,
in section, have the appearance of interlocking wedge-shaped formations
with the deltaic deposits decreasing in thickness eastward and the marine
formations “wedging out’”’ westward.
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In the area under discussion no Triassic sediments have been dis-
covered except in the western part and principally in the Rockies. The
Jurassic seas are represented by the Fernie formation. The main depo-
- gition took place over a wide area but the thickest sections are found
west of the summit of the present Rocky mountaing. In the mountains
and eastward the deposits represent still-water conditions.

Early Cretaceous times are represented in the area by detritus accu-
mulated on land, in rivers, and in small lakes, or possibly by sediments
deposited by short, shallow incursions of the sea and by the vegetable
accumulations of broad marshy flats. These form the strata of the
Kootenay formation and the Blairmore or Dakota formation. There is
some possibility that the Kootenay is the low shore-line phase of the
retreating Jurassic sea, whereas the earlier Blairmore represents the
succeeding interior accumulations, and the upper Blairmore the shore
deposits of the sudden and rapid advance of the Colorado seas.

The Upper Cretaceous is divided into two epochs, Colorado and
Montana, indicated by two advances and retreats of the sea on the interior
of the continent.

In the region of the foothills, the period of the last incursion of the
sea, the Montana, was, almost entirely, one of uplift, hence there was
very little chance for the sea to encroach far westward and the western
sediments are mainly deltaic and shore deposits representing the Belly
River formation. .

During the deposition of the Edmonton formation the Cretaceous
sea, was making its final retreat from the continent.

At the close of the Cretaceous the interior basin remained above
sea-level and formed an area of continental deposition during early Ter-
tiary time. The greater thicknesses of the Tertiary sediments are now
found in the basin of the Alberta syncline, but these sediments no doubt
extended far over the plains, as they are found on the Cypress hills and in
southern Saskatchewan.

The synclinal basin of the Porcupine Hills area and the anticline of
the prairie were formed during late Tertiary times by tangential com-
pression from the west. Other deformations were probably caused by
the igneous intrusions of the Sweetgrass hills, Montana.

STRATIGRAPHY.
All exposed beds belong to the Cretaceous and Tertiary systems.

TERTIARY.

Paskapoo Formation.

This formation is one of some irregularity due to the manner of
deposition of the sediments. These appear to be mainly deltaic deposits
of the many streams from the west. :

The sandstones of the Paskapoo are mostly massive, cross-bedded, or
irregularly bedded strata of lenticular form. Many unimportant local
unconformities oeccur. The colours are light grey or yellowish grey and the
component grains are coarse with ferruginous or calcareous cement.
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Interbedded with the sandstones are dark green and black sandy clays.
The formation as a whole has a light yellowish appearance in extensive
exposures.

A meagured section gave a thickness of 3,000 feet, but owing to the
irregularity of deposition, measurements of thickness of strata are not very
dependable.

Porcupine Hills Beds.

These are essentially the same series as the Paskapoo, but include the
upper Tertiary beds occurring in the Porcupine hills.

- Willow Creek Beds.

These beds underlie the Porcupine Hills beds in the extreme southern
exposures and are characterized by sandstones and clays having a reddish
or purplish tint, The combined thickness of the Porcupine Hills beds
and the Willow Creek beds is given by G. M. Dawson as 3,000 feet. -

CRETACEQTUS.

Edmonton Formation.

Underlying the Paskapoo are about 1,300 feet of beds in which dark
grey and green, sandy clays predominate. Interleaved with the clays are
beds of hard, greenish grey sandstones. In exposures the formation hds a
dark earthy appearance, is soft, and is easily eroded.

The Edmonton in its lower beds at least, represents the brackish
water phase of the retreating Pierre sea. The fossils are a brackish water
type: Ostrea, Corbula, Corbicula, etc., being common forms; freshwater
types are found in the upper strata.

St. Mary River Beds.

The S8t. Mary River beds in the Porcupine hills and farther south
represent or are the equivalent of the Edmonton formation.

Bearpaw Formation.

The strata are bluish black clay shales containing concretionary
ironstone nodules and lenses; thin, sandy, shale layers are common.
Marine forms characteristic of the Upper Montana sea are of frequent
occurrence. In the foothills in the northern part of southern Alberta, the
marine phase is practically non-existent; thin beds of unfossiliferous shale
are occasionally found which may be correlated with the Bearpaw, but
usually the Edmonton rests upon the Belly River. Southward the for-
mation thickens rapidly in the foothills and equals the’ depth of shale of
the plains area, i.e., 750 feet. '

Belly River Series.

Belly River Series of the Foothills. The brackish and freshwater Belly
River beds are separated from the overlying formation by a definite car-
bonaceous horizon, in places a coal seam. This coal seam or series of
seams varies from 1 foot to 5 feet in thickness.

-
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The series consists of alternating sandstones and sandy clays in beds
up to 10 feet in thickness. Occasional, thicker beds of marine sandstone
or clay deposits are met with, especially in the lower portion. At the base
a massive 15-foot bed of light grey sandstone was observed and is very
similar in appearance and position to the Milk River sandstone. Above
this sandstone there is a thin series of blue grey shales similar to other
marine shales of the district and which may be a continuation of the
Pakowki shales, but it occurs in only one of the southeastern outcrops of
the Belly River in the south central foothllls, elsewhere it is absent. Thus,
an the foothills the lower Montana is represented almost wholly by deltaic

eposits.

The prairie exposures of the Belly River have been subdivided into a
series of formations.

Pale Beds. ~ G. M. Dawson divided the Belly River of the prairje into
an upper “Pale series” and a lower series called the “ Yellow beds”. The
upper Pale series have for the most part been eroded from the arching
beds and will probably not be encountered in drilling for gas and oil. They
congist, in the upper part, of greyish white, incoherent sandstone, and
of various light-coloured sandstones and dark clays beneath. Associated
with the strata are numerous, thin, carbonaceous streaks and large numbers
of rather small indigo-coloured ironstone nodules containing impressions of
plant fragments.

It was found during the field work of the Geological Survey in 1915
that Dawson’s yellow beds should, in part at least, be subdivided into three
divisions which are called in descendmg order Foremost beds, Pakowki
shales, and Milk River sandstonest.

Foremost Beds. This is a coal-bearing horizon having coal seams at
the top and base of the division. The strata are interbedded sandstones
and clays and hard ironstone layers are very frequent. The fossils are
nearly all Montana brackish water species; thickness 150 to 300 feet.

Pakowks Shales. -A series of dark grey clays with marine Montana
fossils underlie the Foremost beds. These beds are the northwestern
deposition on the edge of the lower Pierre sea and they consequently exhibit
afa, disl)ltillllct wedging out westward and are not observed in the strata of the

oothills.

In the drillable area of the prairie they measure about 200 feet thick
on the western limb of the arch, 350 feet at the crest of the arch, and about
800 feet in the farthest east borings (at Medicine Hat).

Milk River Sandstones. These sandstones are massive, light grey,
coarse, porous sandstones in exposures near the top of the arch at the
International Boundary, and also in well borings 40 miles due north; but
eagtward, at Medicine Hat, there is merely a thin, brown, sandy shale
horizon to represent the beds. A coal bed is sometimes encountered at
the top. The formation is 316 feet thick on the arch near the United States
boundary, about 250 feet thick at the Bow Island gas wells, and about 10
feet thick on the east limb at Medicine Hat. Formations below the Milk
River sandstone are not exposed on the Canadian prairie. The following
descriptions apply to exposures in the foothills.

Geol. Surv., Can., Mem. 93.
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Colorado Formation.

This thick, marine series of beds is the most easily identifiable forma-
tion of the region. The beds are a dark blue-black, sandy clay-shale with
numerous ironstone concretions. Near the base are several hard sandstone
members. The formation contains numerous marine fossils of the Colo-
rado group. There are from 1,100 to 2,000 feet of strata; the actual
thickness is somewhat 1ndeterm1nate owmg to the effect of crumphng and
faulting on the soft beds. .

Blarrmore Formation.

The Colorado formation overlies a thick sandstone series of which
the upper part has been tentatively correlated with deposits of Dakota
age partly on the authority of stratigraphic sequence. In the eastern
foothills about 950 feet of beds are referable to this division, the upper
part of which consists of rapidly alternating, thin-bedded, vari-coloured
sandstones and shales. The colours are greemns, yellows, reds, browns,
and purples, all of dark shades. A deep maroon-red shale near the top is
particularly typical.” The shale layers are very soft whereas the sand-
stones are extremely hard. The contact with the Colorado shale is some-
what abrupt. The upper bed of the Blairmore is a dark, coarse sandstone
or in some places a conglomerate containing small pebbles which vary
rapidly in the size of the grains. The bed also Varies in thickness, from
6 feet to zero.

No fossils were observed in any of the upper beds, but in the lower
strata plant remains were found showing that some of the deposits originated
on land. Throughout the formation conglomeratic lenses are of common
occurrence and suggest river deposition.

Kootenay Formation.

In the foothills below the Blairmore there is exposed a group of Lower
Cretaceous beds distinguished mainly by being coal-bearing to a pro-
nounced degree. Its age has been determined chiefly on fossil plant
evidence.

The included strata are said to be over 5,000 feet thick in places west
of the front range, but the farthest east exposures are not more than 400
-feet. Drill records of borings on the eastern edge of the disturbed belt
indicate a series of coal-bearing beds, 950 feet below the top of the Blair-
more, which are undoubtedly Kootenay. The included strata consist of
dark, coarse sandstone and thick beds of black, carbonaceous clay and
shales. The deepest drilling in the foothills has not penetrated more than
300 feet into the Kootenay.

DESCRIPTION OF THE UNEXPOSED PRAIRIE FORMATIONS FROM WELL
RECORDS.

The United Oil Company’s well No. 3, situated in the mid-portion of
the prairie uplift about 30 miles north of the United States boundary, hag
furnished the following data concerning the unexposed stratigraphy of the
prairie.
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The top of the well is near the base of the Foremost beds. In the
records the Pakowki shales are about 375 feet and the Milk River beds
125 feet thick. : .

Colorado Formation.

The typical blue-black Colorado consists mostly of shales, with sandy
shales and fine sandstones occurring at intervals. Frequent layers of
white bentonite and ironstone are noted in drill samples. The thickness is
1,810 feet. An horizon of coarse sediments occurs 480 feet above the base
which in this well contains two gas sands with a combined flow of some
12,000,000 cubic feet. This is the same horizon as that of the Bow Island
gas field 36 miles north. The thickness of beds, at the gas horizon, includ-
ing the sandstones and fine conglomerates, is 180 feet. Brackish water
occurs 70 feet above the gas in the lower part of the lower gas sand and
again 180 feet below the lower gas. The lower water is under heavy
pressure and flows several thousand barrels per day.

. \
Blairmore Formation.

Underlying the black shales of the Colorado is a dark, fine sandstone
succeeded by green, blue, brick-red, maroon shales and green sandstones.
The variety of shales and sandstones occurring in a single 5-foot sample
indicates that the beds are thinly bedded. These drill samples are so much
like those from drill holes in the foothjlls brought up from beds immediately
underlying the Colorado, that if placed together unlabelled it is hardly
possible to again differentiate them. Such similarities in lithological
characters at exactly the same horizon are sufficient criteria to assign the
beds underlying the Colorado of the prairie to the same formation as in the
foothills.

A complete sample record of the upper 140 feet of the Blairmore was
preserved. Below that depth there is 115 feet with no sample record, but
it is marked on the driller’s log as grey-white shale. Below this, samples
for 25 feet show light grey sandstone and blue and light green sh?le. Again
there is a gap in the samples.recorded on the log as * pink shale ”’ underlaid
by 10 feet of “ black slate shale ” which has a brackish water sandstone
underneath. Succeeding this is 110 feet of maltha-soaked sandstone
which was taken from the drill hole in large plastic masses.

Beneath the heavy oil bed is a fine, light-coloured quartzose limestone.
Many samples were impregnated with maltha which may not have been
included with the original rock but may have seeped from above as the hole
was not cased at this depth. These siliceous limestones continue for 55
feet and are replaced by 40 feet of grey shale.

Paleozoic.

Pure white limestone succeeds the shale. The limestone is continuous
in the samples for 350 feet and is followed by dark green, calcareous shales
for 125 feet to the bottom of the well. There is a reported showing of gas
and oil at the junction of the caleareous shale and the limestone. The
brackish water horizon just above the maltha sandstone suggests the
existence of an intercalated marine series.
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It is particularly noteworthy that in southern Alberta there is a very
thick maltha-saturated bed having the same relation to the Mesozoic and
Palxozoic systems as has the bituminous beds of the McMurray district
many miles to the north.

CENTRAL ALBERTA.
BOW RIVER TO NORTH SASKATCHEWAN RIVER.

HISTORICAL GEOLOGY.

In central Alberta there is a contrast to the southern region just
described in that the sediments were directly influenced by advances and
retreats of the western shore-line. In this northern part the shore-line
was farther to the west and had less influence on the deposition.

The Colorado, as in southern Alberta, is probably represented by
continuous marine deposition, though possibly the sediments are not
quite so thick. In central Alberta there was probably a continuous marine
condition from the beginning of the Colorado, well into the Montana
epoch, as there is apparently no brackish or even shallow water sediments
separating the lower Pierre formation from the Colorado marine shale.
All the information on the Cretaceous below the Montana group has been
obtained from a few poorly preserved well records which leave much to
be desired. . : .

The Montana is represented as beginning with a period of considerable
marine deposition (Lea Park formation), followed by an uplift which
resulted in brackish water sedimentation amounting to 200 feet of sandy
clays and carbonaceous clays (Ribstone Creek formation). There was a
subsequent advance of the sea only long enough to deposit 50 to 100 feet
of marine beds (Grizzly Bear formation), followed by 250 to 300 feet of
brackish water sediments (Birch Lake sandstones and the Variegated beds).
Continental deposits or freshwater beds are next found, having a thickness
of 500 feet (Pale beds). A third advance of the sea followed the con-
tinental conditions. This marine period was probably quite as long or
longer in duration than the first advance of the Montana sea and marine
sediments were formed to a depth of 700 feet (upper Pierre or Bearpaw).
The Montana epoch was followed by brackish water and coal-forming
conditions (Edmonton formation).

STRUCTURAL GEOLOGY.

The low anticlinal structure underlying the southern plains does not
prevail north of Red Deer river in Alberta. The structure seems to be in
its larger aspects either a terrace or a monocline, for as one travels north-
eastward across the region succeeding lower beds are exposed to view.

The dip of the beds along the western central plains area is noticeably
southwestward, but to the northeast, at least as far as the Saskatchewan
boundary, the beds have an apparently horizontal attitude which is in
reality a low upgrade.

From the vicinity of the Neutral hills the boundary between the
Bearpaw and Pale beds meets the horizon along a line running northwest
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Southeast. Southward the trend of this boundary is southwest or north-
east and the dip is northwest, that is an abrupt change of strike occurs in
the Neutral Hills area. Within the southwesterly pitching depression

formed by these two opposing dips a considerable amount of minor folding
" and erumpling has taken place. This folding and crumpling is apparently -
localized eastward and westward along the line where the beds of the
plains assume an appreciable dip into the synclinal basin westward. The
folds where they are at all well defined exhibit a crescentic trend of their
axial lines. Neutral and Misty hills are underlain by synclinal or mono-
clinal structures and the intervening valleys are eroded anticlines.

STRATIGRAPHY.
All the strata exposed belong to the Edmonton formation and to the
Montana group of the Cretaceous.
Edmonton Formation.

The rocks of this formation consist chiefly of green, sandy clays and
grey sandstones. Numerous coal seams occur. As this formation occupies
the Alberta syncline it is riot of particular importance in the petroleum
geology of the country.

Correlation Table for Montana Group.

Outer foothills Southern Alberta : Central Alberta

Pierre-Foxhill of early reports. Bearpaw. Bearpaw.
Pale beds. Pale beds.

Pale beds. Variegated beds.

Yellow beds. ) Birch Lake sandstone.

Belly River series. {
Foremost beds.

Grizzly Bear formation.

Ribstone Creek formation.

Pakowki shale. Lea Park formation.

Milk River sandstone. Probably not present.

Bearpaw (Upper Pierre) Formation.

This formation consists of dark, slate-like shales containing large
numbers of selenite crystals and ironstone nodules. In the lower part,
sandy horizons are plentiful, and a particularly hard sandstone member
called the Bulwark sandstone is very noticeable in that it caps the summits
of some of the higher elevations such as Flagstaff and Neutral hills. The
formation, according to Tyrrell, is 600 to 700 feet thick. Typical marine
Pierre fossils are well represented.

Pale Beds.

These are identical in appearance and composition with the Pale beds
of the south and are a continental deposition of incoherent, light grey
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sandstone with greenish clays containing small indigo-coloured ironstone
nodules with plant fragments. Thin carbonaceous beds occur, but the coal
beds so prominent at the top of the southern Pale beds do not seem to
extend into central Alberta. Freshwater invertebrates are found through-
out the Pale beds. The thickness is estimated at 500 feet.

- Variegaied Beds.

The name has been given to a series of thinly-bedded clays an
sandstones exhibiting some variety of colouring. Thin, carbonaceou
shales occur in the lower part. These beds underlie the Pale beds and are
about 200 feet thick. .-

7

Birch Lake Sandstone.

A massive, yellow weathering sandstone underlies the Variegated beds.
It shows irregular degrees of hardness and cross-bedding. Large sandstone
concretions occur. This sandstone is from 60 to 100 feet thick. A species
of brackish water Ostrea is found in lower beds of the Birch Lake sandstone.

Grizzly Bear Formation.

A marine shale horizon containing various Montana marine fossils
underlies the Birch Lake sandstone. The shale is dark grey in colour and
is not less than 50 feet or more than 100 feet thick. Exposures are few and
unsatisfactory.

Ribstone Creek Formation.

Only the upper beds of the formation are exposed in the areas examined.
The upper rocks are incoherent, greenish yellow sands confusingly similar
to the Birch Lake sandstone. This sandstone is at least 65 feet thiclk. The
underlying beds are indicated by drill-hole records to be carbonaceous and
clayy shales with a coarse sandstone at the base 20 to 40 feet thick contain-
ing saline water.

Lea Park Formation.

This formation is a dark, slate-grey shale and is exposed at the mouth
of Vermilion river. Marine Montana fossils are plentiful.

UNEXPOSED STRATA FROM WELL RECORDS.

The data from well records are meagre and unsatisfactory: For 1,450
feet below the base of the Ribstone Creek formation dark clay shales
predominate. Part of these comprise the Lea Park formation and the
remainder belong to a marine phase of the Colorado group. Below this,
the Colorado strata become sandy. In the upper part of these sandy
beds the main gas flow of the Viking district is obtained. These sands
have been explored by drilling for about 200 feet deeper and gas, saline
waters, and a small quantity of heavy agphaltic oil have been obtained.
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PETROLEUM HORIZONS OF THE FOOTHILLS.

The Paskapoo, Edmonton, Bearpaw, and Belly River formations in
the foothills have shown no indication of ever having been petroliferous.
From the ndture of these upper beds it is safe to overlook them when
considering petroleum-bearing rocks.

The Colorado group in Canada has not, up to the present time,
been found to contain oil in appreciable amount. Certain small bodies
of petrolific shale have been noted and some of the lower sandy members
are of sufficient porosity to be gas reservoirs. These shales act as a cap
rock arresting the migration of the underlying oil and may have been the
original source of some of the petroleum. .

The strata underlying the Colorado are the proved oil-bearing rocks
of the foothills. Included in the strata, so far as has been determined, are
four oil horizons as follows:

Qil sand No. 1.. The uppermost bed of the Blairmore formation.
“  No. 2. 500 feet below the top of the Blairmore.
“  No.3. 1,100 feet below the top of the Blairmore and in the Kootenay formation. ,
“  No.4. About 200 feet below No. 3.

The top bed of the oil sand No. 1 is the only one of these horizons that
has been recognized in surface exposures. On the outcrop it generally
weathers to a rusty red, but in places is stained white to light yellow. On
a fresh fracture the rock is jet black with a glistering surface caused by
‘minute crystals of pyrite. ’

The sandstone is at some places thin-bedded and at others it is massive,
coarse-grained, and even conglomeratic. Paraffin stains are observed
along the bedding and jointing and in one or two localities very porous
phases are saturated with petroleum. . .

All exposures of the shale and sandstone directly beneath the oil
sand show no indications of ever having been petroliferous.

No. 1 oil sand yields a 30-barrels per day production in the Alberta
Petroleym Consolidated Qil Company’s well No. 1 on the west flank of
the Turner Valley anticline. -

No. 2 oil sand is a light grey, medium-grained sandstone. This
horizon does not appear to be of any great importance. The Prudential
*0il Company’s well No. 1 obtained about five barrels daily from this horizon.

No. 3 oil sand is a light grey sandstone of medium grain and porosity
and is about 20 feet thick. The greatest production in the Turner valley
is obtained from this sand by the Southern Alberta Oil Company’s well
No. 1 on the east flank of the anticline. The oil flows at intermittent
intervals from a depth of 3,575 feet. The Calgary Petroleum Products Oil
Company also obtains oil from this horizon in No. 1 and No. 2 wells.

No. 4 oil sand is a dark, hard but porous sandstone underlying a con-
siderable thickness of carbonaceous shales. ,

It is quite possible that other deeper oil horizons will be encountered.

NATURAL GAS, WATER, AND PETROLEUM HORIZONS, SOUTHERN PLAINS.

Natural Gas.

The Milk River sandstones when penetrated by the drill produce
either freshwater or natural gas, depending upon struetural conditions,
ie., on the crest or west slope of the uplift water is obtained whereas
on the east slope gas oceurs in this sandstone.
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Two or three gas horizons occur in the upper Colorado, but the total
yield from these is not over 50,000 cubic feet per day. The Bow Island
gas sand is the main productive horizon and is in the lower part of the
Colorado shales, the part that in the eastern plains is called Benton; it is
about 400 feet above the base of the formation. The gas is found in two
sands about 30 feet apart. The production per well varies from 5,000,000
cubic feet to 29,000,000 cubic feet with a 700-pound rock pressure.

Water.

The fresh water in the Milk River sandstone is derived from Milk
river which flows along the northerly dipping outcrops of these beds.

The salt water or brackish water oecurring at different horizons are prob-
ably remnants of the waters of the original seas in which the marine sedi-
ments were deposited.

In southern Alberta the water flows from the wells under considerable
pressure. Some of this pressure is undoubtedly due to a static head from
the west, but probably the greater part comes from gas accumulations
along the water sand.

Petroleum.

As mentioned above, the United Oil Company’s well No. 3 obtained
a quantity of thick petroleum in strata overlying Palmozoic rocks. With
this maltha occurred large quantities of pyrite and other sulphur eom-
pounds—copious fumes of hydrogen sulphide resulted from treatment with
hydroehlorie acid. The bed is about 110 feet thick; a salt water flow
oceurred about 80 feet above the oil. Some 450 feet below the oil sand and
in the limestones a showing of gas and oil was reported.

The Grand Trunk Pacific Development Company drilled a well through
all the strata to the upper part of the limestone a few hundred feet north
of the United States boundary near the West butte of the Sweetgrass
hills. In this well the horizon equivalent to the maltha sand yielded a
vaseline-like substance. A

A well wag drilled by the Beaver Oil Company with a rotary-hydraulie
drill, on the north bank of Milk river about 20 miles due south of the
United No. 3 well. Rotary drills do not give accurate sample records, but
it.has been determined that the United well is 285 feet higher stratigraphi-
cally than the Beaver well. The following is a record of oil, gas, and water
sands in the Beaver well and the equivalent horizons in the United Oil
Company’s well. ‘

BEeAVER. Untrep Na. 3.

Fresh water....cccovveevvnunnnenn.. 165 feet. Fresh water......covnvveenineninn. 450 feet.
Oilshowing..........coovvvivinnen 765 ¢ N7 U 1050
Strong gas flow .. « 1990 feet gas at.... .. 2020
Oil showing......... e e ieaiaeieaareaeeaaaanas
Salt water........... e “ 2930-75 salt water. ... 2920 «
Distinct oil seepage................ 2690 2975 maltha at.................... 2990
Watersand......ooriiiiiiiiiiriiniianananes No water below at United Oil Company.

"The Beaver well records, said to be kept by the drillers, were obtained
indirectly by the. Geological Survey and are not vouched for, except the
oil seepage at 2,690 feet, which, at the present time, is still coming from
the well with the water flow. This occurrence affords some promise that
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bodies of fluid pétroleum may be found replacing the thick maltha. The
strong flow of salt water below the oil in the Beaver well prevented further
testing of the horizon.

The deposits of thick oil discovered by the United well are of no
commercial value under existing conditions, but they are of considerable
importance and interest to the geologist looking for petroleum as they
indicate a seemingly very promising petrolific horizon. They also form
an interesting occurrence of apparently inspissated petroleum several
hundred feet below oxidation zones.

GAS, WATER, AND OIL HORIZONS OF THE CENTRAL PLAINS.
Gas.

Small, rather unimportant gas flows are obtain&d from beds of the
Belly River series. (3as from one of these horizons has been put to com-
,mercial use by the municipality of Castor.
The Colorado formations yield small flows of gas down to the important
gas sands of the Viking district. ’
The Viking gas sand is a sandy member of the lower Colorado. The
,top of the sand is about 1,450 feet below the Ribstone Creek formation.
From this horizon the wells near Viking obtain open flow meagurements of
2,000,000 to 7,000,000 cubic feet per day.

Water.

Potable well waters are obtained in drill-holes penetrating the upper
part of the Pale beds in the vicinity of Coronation, Monitor, and Fusilier.
Good water is obtained from the Birch Lake sandstone in wells around
Wainwright and copious springs from. this sandstone occur along the

- Battle River coulee.

Saline waters were encountered in the lower sandstone of the Ribstone
Creek formation by the wells at Viking and the well near Irma. Saline
waters were found in the lower part of the gas horizons in some of the wells
at Viking.

Oil.

A small showing of oil was obtained in the Irma well at the top of the
lower sandstone of the Ribstone Creek formation. Other oil “ shows ”’
{)n ghis distriet were at 1,215 and 1,582 feet below the surface in the Colorado

eds.

Distinct oil seepages occur in the lower part of the Viking gas sands;
it is a heavy asphaltic oil.
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PART III.

The Cretaceous of Peace énd AthabaskaValleys.'

INTRODUCTION. :

The following preliminary description of the Cretaceous of northern
Alberta is based on a study of the Peace valley from Dunvegan to Ver-
milion chutes and of the Athabaska from Athabaska Landing almost to
the mouth of Firebag river. ¢

Acknowledgments are made to D. B. Dowling for aid received in the
preparation of this preliminary report and to Dr. T. W. Stanton of the
United States Geological Survey for advice in the identification and iriter-
pretation of the fossils.

The strata exposed belong chiefly to the Colorado group of the Upper
Cretaceous and to a group of Lower Cretaceous age. Characteristies of
the succession are the presence of marine deposits in the Lower Cretaceous,,
and of non-marine beds in the Colorado, recalling those of the Belly River
series in the Montana group.

Since the term Lower Cretaceous, as a major division of Cretaceous
time, does not everywhere receive the same interpretation, it is well to
define it as adopted here. It is construed as embracing the pre-Cenomanian
Cretaceous in terms of the BEuropean classifieation, This accords best
with our present knowledge of the local succession and follows the general
usage of the plains. This rendition of Lower Cretaceous, however, is not
presented as a final one.

LOWER CRETACEOUS. '

In the Peace section the Lower Cretaceous includes the Loon River
and Peace River formations and in the Athabaska section the McMurray
tar sands, Clearwater formation, and Grand Rapids formation. These
form a well-defined group, marked by a broadly parallel physical develop-
ment in both sections and a similar marine fauna in the Peace River, Loon
River, and Clearwater formations. This group will hereafter be referred
to as the “ Lower Cretaceous ”’ group.

MCMURRAY TAR SANDS.

This is the basal formation of the Cretaceous in the Athabaska section.
Its relation to the underlying Devonian limestone is that of unconformity.
It outcrops, as intermittent cliffs, from Boiler rapids almost to Firebag
river. The full thickness is first revealed at Crooked rapids, where it
amounts to 110 feet. The thickness increases in the direction of McMurray,
where it is 180 feet. Above, this formation consists of thick-bedded

‘L For further treatment of the correlation and ;'or more complete faunal lists see Geol. Surv .
Can., §3£3 R:ﬁpt., 1918, pt. C, pp. 1C-7C.
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sandstone and argillaceous sandstone, which, below, passes into massive,
cross-bedded, clean, and coarse-grained sandstone. In parts of the area,
the beds of the lower part are inclined 8 degrees or less to those of the upper
part, and this produces cross-bedding on a very large scale. The large
scale cross-bedding, in places, gives rise to quite abrupt lithological changes
laterally. A small fauna of freshwater origin is present, chiefly in the
upper part. :

CLEARWATER FORMATION.

—~

The Clearwater overlies the tar sands in the Athabaska section and
outcrops, on the valley sides, from point La Biche to some distance below
McMurray, and, near McMurray and north, underlies the plateaus adjacent
to the river. The thickness is 275 feet. The formation is made up of

_bedded grey and green sandstones and grey, greenish, and black shales,
with ironstone concretions. A marine fauna is found throughout and
includes Desmoceras affine, Hoplites meconnellt, H. mcconnelli var., Inocera-
mus dowlingi, Brachydontes athobaskaensts, and Tellina dowlingi. The
contact between this formation and the underlying McMurray tar sands
is drawn at the bottom of a green, sandy shale or sandstone which marks
the passage from the non-marine conditions of the tar sands to the marine
environment of the Clearwater. This green bed is located at the top of
nearly all the tar sand cliffs and is recommended as a horizon marker for
structural studies in this district.

' GRAND RAPIDS FORMATION.

The Grand Rapids follows the Clearwater on the Athabaska. It
outcrops on the valley sides from about 3 miles south of rapide du Joli
Fou to a few miles below the Cascade, and on the plateaus adjacent to the
river from Algar river to below the Cascade. It is 280 feet thick.

It consists almost entirely of massive and cross-bedded sandstone.
The lower part is marked by the presence of very large concretions and
forms a cliff above river-level for miles below Grand rapids. The upper
part contains only a few flat concretions and forms two cliffs above that
of the concretionary member. The base of the formation is of marine
.origin, as shown by the presence of marine bivalves; but, upwards, sub-
.aerial conditions of deposition are recorded by the presence of discontinuous
Jignite seams, with vertical rootlets in the subjacent sandstone.

1

LOON RIVER FORMATION.

The Loon River formation lies at the base of the Cretaceous in the
Peace section. It outcrops on the valley sides from a few miles below
Brown’s trading post to Vermilion chutes, where it is underlain by lime~
stone of Devonian age. It underlies the plateaus north and east of the
great horseshoe bend. The thickness in the bore-holes in the south is
about 1,100 feet; it is 300 feet (estimated) at the great horseshoe bend in
the north. As exposed along the valley in the north, the formation
consists of dark, friable shale with a few small rounded concretions or flat
concretionary bands and a few thin beds of sandstone. A few marine
fossils are found. Their presence, together with the thin bedding and the
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absence of any evidence of subaerial deposition, points to the prevalence
of marine conditions in the north throughout Loon River time. In the
south, where penetrated by the bore-holes of the Peace River Oil Company,
the formation is more arenaceous. This is especially true of the lower part,
where the sandstone beds carrying the oil are very thick. These lie at
the horizon of the tar sands, are probably non-marine, and represent with
the tar sands the early non-marine stage of the Lower Cretaceous. The
remainder of the Loon River and the basal beds of the Peace River may
be compared broadly with the Clearwater on the Athabaska and represent
with the latter a marine stage. The fauna includes Desmoceras affine,
and D. affine var. glabrum.

PEACE RIVER FORMATION.

The Peace River overlies the Loon River in the Peace valley and is
exposed along the river from the town of Peace River almost to Carcajou
point. The maximum total thickness is 320 feet. The formation con-
sists of two sandstone members separated by a shale member. On the
valley sides it outerops in two sandstone cliffs separated by a bench on
the shale. In the south the upper sandstone member is massive, cross-
bedded, contains some lignite near the top, and is 130 feet thick; this is
a subaerial development. Northward it decreases in thickness and becomes
replaced by bedded sandstone and shale with a few marine fossils. Finally
toward Carcajou point it is wholly replaced by marine shale. The middle
shale member is only 30 feet thick and consists of blue black, friable
shale. The lower sandstone’ member is massive, with large concretlons
above, and grades downward inte thin-bedded sandstone and shale with
marine fossils. In the south the thickness is 160 feet. The lower member
decreases northward; below Battle river it is 80 feet and near Carcajou
point only 20 feet. This formation shows a strong resemblance to the
Grand rapids of the Athabaska valleys, in the presence of concretionary
sandstone below and of massive lignite-bearing sandstone above; the
upper part of each formation represents the late non-marine phase of the
Lower Cretaceous group. The marine fauna includes Desmoceras affine,
D. affine var. glabrum, Hoplites mcconnelli var., H. canadensis, Panopea
cf.. subovalis, Tellina dowlingi, Pinna curvi marginata, Trigonia albert-
aensts, Dicranodonia dowlingi, and Nemodon mecconnelli. -

CORRELATION.

The marine fauna of the Lower Cretaceous group is quite unlike
that of any described American Cretaceous fauna. The affinities of the
ammonites and of Inoceramus indicate a Lower Cretaceous age. Further
it would only be safe to say at present that these affinities point to later
rather than earlier Lower Cretaceous; the absence of Aucelle in particular
suggests this. The age is a little earlier than Dakota; for the latter is
not considered to be older than Cenomanian and the affinities of this
fauna are pre-Cenomanian.

UPPER CRETACEOUS (DAKOTA).

Dakota, in the strict sense, has not been recognized in northern Alberta.
There are three possibilities: (1) it is represented, in its normal subaerial
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development, by the very top of the Peace River and Grand Rapids
formations, but the flora is not preserved whereby it could be identified;
(2) it is represented in time, as a marine development, by a part of the
St. John and Pelican shale formations; or (3) there was no deposition in
this part of Alberta in Dakota time.

UPPER CRETACEOUS (COLORADO GROUP).

The Colorado group includes in the Peace valley the St. John, Dun-
_ vegan, and a part of the Smoky River formations, ands in the Athabaska
valley, the Pelican shale, Pelican sandstone, and lower La Biche formation,

8T. JOHN FORMATION.

The 8t. John overlies the Peace River formation. It outerops in the
valley of Peace river from the bend below Burnt river almost to the great
horseshoe bend in the north and underlies the plateaus adjacent to the
valley north of the town of Peace River. The thickness at Peace River
is 560 feet (estimated). It consists of marine, dark blue to grey, friable
shale with a few concretions. In the west it is fossiliferous near St. John.
The fauna includes Acanthoceras cornutum, Nucula dowling?, and Ino-
ceramus sp.

DUNVEGAN FORMATION.

The light, massive, cross-bedded sandstones of this formation follow
the shales of the St. John in the Peace section. East and northeast of
Dunvegan, they outcrop in cliffs downstream to the south boundary of
township 82. The thickness is about 530 feet on Peace river. The small,

fauna contains freshwater, brackish-water, and marine forms and includes’ -

Unio dowlingt, Corbula pyriformis, Osiraea anomioides, Brachydontes
multilinigera, Barbalia micronema, and Inoceramus.

SMOKY RIVER FORMATION.

The basal shales of this formation outerop at the top of the cliffs of

Dunvegan sandstone in the vicinity of Dunvegan.

PELICAN SHALE.

In the Athabaska section this formation overlies the Grand Rapids
sandstone. It forms a bench on the valley sides between the cliff of

Pelican sandstone above and the Grand Rapids sandstone cliff below -
and outecrops from Stony rapids to point Brulé. It consists of 90 feet of

marine dark shale with fragmental remains of Inoceramus.

PELICAN SANDSTONE.

The Pelican shale passes up into non-marine, cross-bedded sandstone,
in places conglomeratic at the top. The thickness is 35 feet. It outcrops
from a short distance below Pelican rapids to near point Brulé, forming
a sandstone cliff above the bench on the Pelican shale.

—



31

LA BICHE FORMATION.

This formation consists of dark marine shales and follows the Pelican
sandstone in the Athabaska section. It outcrops from Athabaska to point
Brulé. The total thickness is over 1,100 feet. The lower part, which is
referred to the Colorado, first appears at Stony rapids. It carries there
a small fauna including Prionotropis cf. woolgari and Inoceramus sp.

CORRELATION.

The formations referred to the Colorado group in’ this region are
sparsely fossiliferous. The lower La Biche contains Prionotropis with
Coloradoan affinities. The St. John contains a type of ammonite not
known before the Colorado. The Dunvegan contains the Colorado
bivalves Ostraea anomioides, Barbatia micronema, and Brachydontes
multilinigera; the presence of the Bear River Corbula pyriformis indicates
affinities not later than Colorado. The lower part of the Smoky River
formation contains numerous Coloradoan fossils.! The upper La Biche
and the upper Smoky River are of Montanan age.

-

STRUCTURE.

. The structure of fhe Cretaceous on the Athabaska and Peace rivers
may be described as one of large scale and very gentle undulation.

ATHABASKA SECTION. o

A south dip is revealed in the north-south section cut by the Atha-
baska river from Athabaska to point Brulé. In the north this amountsto 5
feet or less per mile, but in the south, to carry the strata to their position in
the Athabaska bore-hole, a steepening of the dip to 10 feet per mile is required.
The east-northeast section exposed fron point Brulé to MeMurray shows a
very low anticlinal structure with the axis near Crooked rapids and on
either side very low dips, 3 or 4 feet per mile. North of McMurray the
section exposed on the river, as far as it can be determined, shows a flat
or slightly north dip. The actual structure, as revealed in these sections,
strikes northwest or north-northwest and may be described as a low anti-
elinal structure with a long, low dipping, southwest limb and a short,
very low dipping, northeast limb. The relation of this structure to the
central plains terrace may be seen by examining sketch map No. 1779 in the
report of D. B. Dowling.

PEACE SECTION.

North of the town of Peace River a north-south section is cut by the
river. At the town the average dip is 10 feet per mile to the south. Near
.the No. 2 well of the Peace River Oil Company, and from there to Tar
island, the structure is almost flat, but may have a slight rise of 1 or 2 feet
per mile north. Downstream there is a slight dip north, of a few feet per
mile, to a point about 10 miles below the mouth of Cadotte river. Beyond
this is a gentle rise and a final flattening out. The above structure applies

Sum. Rept., Geol. Surv., Can., 1918, part C, p. 4C.
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to the rocks above river-level. It is probable that the strata.below river-
level, which would be encountered in drilling, do not have quite the same
structure. This applies in particular to the section north of Tar island.
The limestone contact rises northward and the Loon River shales decrease
in thickness. If this is due to the deposition of the Loon River in a sinking
geosyneline, with its axis to the south or southwest, then the lower beds
are tilted slightly south as compared with the rocks above river-level.
Therefore, where the dip above is to the north, it may be almost flat below,
and, where the dip is flat above, it may be inclined a little to the south
below. For the relation of this structure to the major structure of. the
plains, sketch miap No. 1779 of the report of D. B. Dowling should be
examined.

ECONOMIC GEOLOGY.

OIL AND GAS HORIZON.

. The possibility of the presence of oil and gas in this district is a part
of the general problem of their occurrence in the Great Plains; the report
of D. B. Dowling should, therefore, be consulted in this regard. Details
of the location, depth below surface, and nature of the oil and gas-bearing
horizons are given below.

The oil-bearing horizon of this district is embraced in the sandstones
at the base of the Lower Cretaceous group. In the Peace section thay are
the sandstones of the lower part of the Loon River formation. In No. 2
well of the Peace River Oil Company, oil has been found at two horizons, -
in each case a bed of sandstone. The upper bed, 106 feet thick, was found
from 842 feet to 948 feet in the bore-hole, or 810 feet to 916 feet below
river-level. It carried a very heavy 0il from 852 feet to 905 feet and salt
water from 905 feet to 910 feet. The lower sandstone, separated from
the upper by 14 feet of shale, is 95 4 feet thick and occurs from 962 feet
to 1,057 - feet, or 930 feet to 1,025 + feet below river-level. It carries
oil from 962 to 1,032 feet, water from 1,032 to 1,035 feet, is imporous from
1,035 to 1,043 feet, and contains tar from 1,043 to 1,047. The oil here is of
better quality, but still heavy, and may be expected to yield a few barrels
per day. The sand beds thin northward, due to repldcement by shale.
In well No. 1, 13 miles north, the top sandstone thins to 70 feet, the
separating shale increases to 53 feet, and the lower sandstone decreases to
65 feet. This thinning of sandstone lenses evidently continues northward;
for near Vermilion and downstream, where the lowest strata of the Loon
. River outcrops, the sandstone is entirely replaced by shale. It is evident
that this limits the area of exploration northward; sinee no oil can be
expected beyond the extent of the porous sandstone reservoir. Just where
these sandstones finally thin out, it is impossible to say; but exploration
north of Tar island would be attended with some risk on this account. The
depth of the oil-bearing horizon below river-level decreases northward.
At the town of Peace River the top of the lower sandstone is about 1,100
feet or less below river-level; at well No. 2 it is 930 feet below river-level;
at Carcajou point, it is at least 300 feet (estimated) below river-level,
assuming that sandstone persists that far north.
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In the Athabaska valley the problem is—will the tar sands yield oil?
The tar sands outcrop downstream from Boiler rapids. At Pelican, the
top is about 750 feet below river level., The cover increases southward
and should be about 1,780 to 1,800 feet at Athabaska Landing. It was
hoped by the early geologists that the tar of the surface outcrops was a
residue resulting from the surface-weathering of a liquid oil. In the wells
at Pelican, however, where the tar sands are under about 750 feet of cover
and 59 miles from the outcrop, only tar and heavy maltha were found.
The shallow wells of the Athabaska Oil, Limited, opposite the mouth of
Namur river, exhibit a tendency for a somewhat more liquid product, a
heavy oil, to collect in a depression of the limestone contact; this might
be expected in a dry horizon.

On both the Peace and Athabaska rivers, the sandstones at the base
of the Lower Cretaceous also carry gas in variable amounts. Two wells
at Pelican have each yielded a large flow of gas. The upper oil-bearing
sandstone in the No. 2 well at Peace River carries gas. The La Biche
carries small quantities of “shale” gas.



APPENDIX.

RECORDS OF SELECTED WELLS ARRANGED IN EAST-
WEST ORDER. -

Compiled by D. B. Dowling.

LIST OF WELLS (see Relief map No. 1774).

1. Morden. 27. Kevin, Mont.
2. Snowflake. 28. Taber.

3. Manitou. 29. Brooks.

4. Rathwell. 30. Cassils.

5. Neepawa. 31. Castor.

6. Riding mountain. 32. Hawkins.,

'g . Vermilion river. 33. Viking No. 1.
9

. Deloraine. 34. Vegreville.
. Bottineau county, N. D, 35. Victoria.
10. Kamsack. 36. Lethbridge.
11. Fort Pelly. 37. Kipp.
12, Eastlin. 38. Gleichen. -
13. Wilcox. 39. Calgary.
14, Belle Plaine. 40. Ponoka.
15. Moosejaw. 41, Wetaskiwin.
16, Ralph. 42. Camrose.
17. Langham. 43. Tofield.
18. Maple Creek. 44, Fast Edmonton.
19. Medicine Hat. 45. Edmonton.
20. Drowning Ford. 46. Morinville.
21. Fusilier. 47. Athabaska.

22. Sweet Grass.
23, Etzikom.

49,

. Pelican No. 1.

Pelican Rapids.

50. House River.
51, McMurray.
52. Peace River,

24, Foremost.
25. Bow Island.
26. Alderson.
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1. Morden.!

Boring about 150 yards northwest of the railway station.
Elevation: 978 feet. _
Driller's record:

. Thickness |Depth from
Probable formation. Material. in surface
feet. in feet.
Soil, light,sandy....cooeeveiirenennnn.. 8 8
Quicksand.... ... 3 11
Alluvium, 15 feet. Quicksand, red...... i 12
Gravel, fine, red.... 3 15
Clay, lead-coloured, with pebbles........... 10 25
Till, 16 feet. Limestone boulder, "with fine scratches. e 2-5 27-5
Boulders, small, and shale.. e, 3-5 31
Pierre? (Millwood series)|Shale, dark grey.........vvvvvernnunnenn..n. 24 55
24 feet.
Streak, hard............ BT 0-5 55-5
Shale, dark grey........coviviiinnanian . 4.5 60
Streak, hard............. .o i 3 63
Shale, dark grey.................. e 6 . 69
) Streak, hard................ ... ... e 1 70
Shale, dark grey........cocviiniieeininnnn. i1 81
Niobrara, 160 feet. Streak, hard, mixture of stones and shale.... 1 82
Shale, dark grey..........coviiere ... 4 86
Shale, black, very gritty. 1 87
Shale, dark grey........cooviteiiinann.. 7 94
Shale, black, hard, and grltty ............... i 95
Shale, grey, CAlCATEOUS . envsesrrrnnn e 121 216
Shale, dark grey..........coocvveiiniann... 35 251
" Benton, 105 feet. S0aPStONe. .\ iver et e 3 254
Shale, dark grey..........oov v it 67 321
Sand, white, with water..................... 4 325
Sand, white, with particles of coal........... 54 379
Shale Wh1te and white sand................ 2 381
Dakota. R Shale, SOIL, Brey. .o o 10 391
Shale, BIAGK. ..o oo 10 401
Shale, grey, with sandstone......,.......... 12 413
Shale, red and grey.......cvverveneerannnnnn 88 501
Devonian. Limestone, porous......cocevveeneneeevonnann —_ —_
Shale, red and grey............c..onin... 100 601
2. Snowflake.

See. 35, tp. 1, range 9, W, 1st mer.
Elevatlon at Lariviére on Pembina river 1,290 feet.

Driller’s record: -

Thickness [Depth from

Probable formation. Material. in surface

feet. _ in feet.

Surface. Stones, large, and gravel............. PP 62 62

. Shale, hard, finesand....................... 11 73

Shale, black soft, petroliferous.............. 108 181

. Niobrara shale. Stone, soft, with oily appearance............. 40 221

Shale, light-coloured, oily................... 15 236

Shale, dark-coloured, oily................... 40 276

Formatlon oily, hght-coloured ............... . 35 311

Shale, light-coloured, and sand.............. 7 318

Probably sand ... ... 5 323

ITyrrell, J. B., Roy. Soc. Can., vol. IX (1891) IV, p. 98.
2Probably non-caleareous band in the Niobrara as given in Deloraine well between 1,275 feet
and 1,410 feet from surface.
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3. Manitou.
Sec. 23, tp. 2, range 9, W. 1st mer.
In valley of Pembina river.
Elevation: at Lariviere, 1,290 feet.
Driller’s record:
Thickness |Depth from
Probable formation. Material. in N surface
feet. in feet.
....................................... 112 112
Shale, dark, holding some petroleum........ 507 619
Niobrara and Benton. Soaps 1o} {1 S {g gzg
Sharle, black........ooiiii e 60 706
Qua,rtz (sand) white......................... 31 737
A . e e 29 766 .
Clay, red. . o e e, 18 784
S0aPSEONe. .ot e e i e 64 848
Dakota and probably|Stone, soft, and blue shale................... 24 872
lower beds. Clay, PIPE .+ o e v e s eeaee e e iieeennanas 15 887
Clay, red, oxide.........ccovvrerininenanennn. 15 902
Stone, soft, and blueshale................... 23 925
4. Rathwell.
* Sec. 7, tp. 8, range 8, W. principal mer.
Bored by Provincial machine.
Elevation: 1,071 fest.
Driller’s record:
Thickness [Depth from
Probable formation. Material. in surface
feet. in feet.
[0 1 175 175
Quwksand and stones. ...........oeviiiann. 20 195
Clay, hard, and stones...................... 78 273
S&xrfa.ce deposgits and Ben-|Clay and SAnASEONe. . .. oo 10 283
ton shale. Shale,hard................ ..ol 47 330
. Shale, softer........................ooll 55 385
Shale, hard................. e 42 427
Sandstone, clayey.........cooiiiiiiiiii. 10 437
Sandstone...........oooviiiiiiiiii 15 452
Probably Dakota. Sandstone and shale............... RN 123 575
Shale, hard...............coioiii i, 115 690
Sandstone.............c....ciiiiiiiaa.. 10 700
LAmestone. .. ....oovvinteiiee i 7 707
Rock, shaly, white.......................... 37 744
Limestone, shale....................... ... 6 750
Rock, shaly, white.......................... 35 785
Shale, red, hard...............c..oiiiit., 60 845
Limestone, hard............................ 19 864
Rock, red (described as granite)...... Yeeiit 36 900
Paleozoic limestones and|Rock (not described)..............,........ 81 981
underlying gneisses. Shale,red,hard............................ 36 1,017
Rock (not deseribed)....................... 55 1,072
Shale, red, hard............................ 62 1,134
Rock, hard, flinty....................ooo. .. 178 1,312
Rock, red, rusty......cooeviriiiiiiia, 28 1,340
Rock, grey........... e 65 1,405
Rock, red, rusty ..o viviiiiii i 56 1,461
ROCK, grey . ovvieiiineininns cveiianns 424 1,885
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5. Neepawa.

Sec. 33, tp. 14, range 15, W. 1st mer.

Elevaigon: 1,219 feet at Canadian Pacific Railway station; 1,243 feet at Canadian Northern
railway.

Driller’s record:

. Thickness | Depth from
Probable formation. Material. ' in surface in
: ' feet. feet.
Surface. .. ...ovoiiii i e e 40 40
Shale..ooooreii i 130 170
Shale, greasy...... 25 195
Cement, marl 15 210
Cretaceous shales. Shale, Zreasy.....ovvverriierienrennernnes 20 230
Ironstone, black......ccoovveviiiniieniannn.. 15 245
; Shale, greasy 186 431
-~ Clay,8andy....ocovveeeniiiiniiinnnannnn.. 19 450
Clay, plastic................ R 50 500
Cement, marl................oennnn. 70 . 570
" Possibly Jurassic shales. |Clay, sticky... 192 762
Shale, hard...... 33 795
Clay, white, putty. e 5 800
Shale, greasy......ccooveviiiiiiiiieeanana, 30 830
Limestone, rock.......coovvveveeiiiennnenn.. 5 835
- Clay, white, putty...........c.ouven PN 35 870
Rock,red,shale............cooiiveinninan.. 60 930
Rock, brown, shale......................... 15 945
Rock, red, shale....................ooo.l 45 990
Limestone, grey...ooovvveevnurnineenennnn., 15 1,005
Shale, red, slate............cooviieeni., 05 1,010
Limestone, soft..........c.coviiiieniinn... 05 1,015
Limestone, hard............... e 50 1,065
Rock, hard, grey 15 1,080
Rock, red................ 5 1,085
Rock, white............ e, 10 1,095
Rock, blue............. D 5 1,100
Rock, red, streaked..........oooooiiiiit 15 1,115
Rock, blue.......oovvnevininiiiiiinnan., 10 1,125
Rock, white.......oocivenniiiiiiieannn., 10 1,135
Undivided Palsozoic. Rock, grey, hard.................cooiilal. 5 1,140
Rock,red........oovvvniiii i, 5 1,145
- Rock, white, red, and grey.................. 80 1,225
Clay, soft, streak rusty...................... 10 1,235
Sandstone, hard...... .. 60 1,295
Rock, white, spongy. .. 15 1,310
Lidme, grey..coorrii i e 10 1,320
Rock, white, clay...... 45 1,365
Rock, black, shale.............0............ 10 1,375
Limestone.........coovuiiiiiiieiinnnannn. 30 1,405
Shale, clay, white, putty.................... 10 1,415
Shale, clay, yellow..........coovieiiiiiae.. 20 1,435
Limestone.........coovvviiiiiininiaenenans 55 1,590
Formation, yellow....... 25 1,615
Rock, sand, red.......... 15 1,630
Rock, white...........oovviiiiiiiion 45 1,675
Rock, no deseription 123 1,798
6. Riding Mountain.
Sec. 9, tp. 18, range 15, W. 1st mer. Elevation: 1,214 feet. Driller’s record:
Thickness | Depth from
Probable formation. Material. in surface in
feet. feet.
Shale........... e ey 149 149
Cretaceous. Sandstone 82 231
Shale.....oveir it i 120 351
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7. Vermilion River.

Tp. 23, range 20, W. principal mer.
Elevation: 1,300 feet.

Driller’s record: .
. . Thickness | Depth from
Probable formation. Material. in surface in
feet. feet.

. Pierre (Millwood series). |Shale, clay, soft, dark grey............. P 95 95
Niobrara. Limestone, fragmental...................... 4 99
Shale, grey, calcareous..............oveue.n. 124 223
Benton. Shale, dark grey, fissile..................... 178 401
Dakota. Sandstone, coarse, with pyrites........... i, 19 420
- Limestone, compact, white.................. 120 540
Shale, clay, blue grey........... e 10 550
Devonian. Gypsum, white......... .........o..0. .. 15 565
Shale, red............. e 110 675
Shale and limestone........c..oovvueiien..n. 68 743

Shale, red, at bottom....... O

Nore.—It seems possible that, as in the Morden well, the shales in No. 1 are the non-calcareous
band in the Niobrara. The top of the Niobrara is difficult to define. D.B.D.

8. Deloraine.?

About 100 yards north of the railway station,
Elevation: 1,644 feet.

Driller’s record:
Thickness | Depth from
Probable formation. Material in surface in
feet. feet.
Soil, black............. e 3 3
Clay, with some small pebbles.............. 30-5 335
Pleistocene, 91 feet. '+ 1Clay, hard, blue, with pebbles.............. 56-5 90
Sand, fine, black, and gravel.... Seeeeeas 4 94
Shale, light, blue-grey............... SN 56 150
Odanah, 292 feet. |Sand, black, with water..................... 0:5 1505
hale, BIUE. . e 235-5 386
Pierre
Soapstone, with thin layers of lime rock ..... 401 787
Millwood, 664 feet.|Clay, blue, with round ‘‘boulders”.......... 188 975
Shale, dark, blue-grey.......ocovvvievenn .. 7% 1,050
Shale, grey. .. ovoviir i 25 1,075
. Shale, mottled, grey, calcareous............. 200 1,275
Niobrars, 545 feet. Shale, dark, non-calcareous, or very slightly; 135 1,410
- calcareous.
Shale, grey, calcareous..............ccoo.... 185 1,595
Benton............c.o.oin Shale, dark, non-calcareous.......... . 205 1,800

In 1892, thls hole was deepened to 1,943 feet, of which the lower 121 feet were in the Dakota
sandstone. ' In this formation saline water was struck 3

1 Tyrrell, J. B., Roy. Soc., Can., IX (1891) IV, 103. .
2 Tyrrell, J. B., Roy. Soc., Can., IX (1891) IV, 93.
? Geol. Surv., Can., vol. VI, p. 2A..
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9. Bottineau County, North Dakota.

The discovery in 1907 of surface gas! at depths of 154 to 200 feet, in -
Bottineau county, North Dakota, led to the boring of a deep well on the
Parker farm about 93 miles south of Westhope. On account of its nearness
to the International Boundary the log of the well ig given.?

Thickness | Depth from
Probable formation, Maiterial. in surface in
feet. feet.
Soil.evieniiiiiiiiana, .. 2 2
Clay, yellow, and gra.vel . 30 32
Clay, blue.............. 122 154
Gravel w1th sand below 16 170
Slate, white............. 35 205
(Pierre?) Sand seam, black....... 3 208
“ Shale (caving) soft, blue.. .. 242 450
« “‘Slate,” black............ ) 50 500
« Shale (caving), blue...............cooiienn 205 705
(Niobrara). Limestone, yellow hard rock................ 5
Shale, Bl . uuiere i iii e e iniienaennns 145 850
Shale, sandy....cocvveiiiniiiiiiiiieinenes 10 860
(Benton?).,............... Shale, blue to bottom.........cooovvvvvnnen.. 320 1,180
10. Kamsack.
Tp. 29, range 32, W. 1st m.
Well drilled by Litz and Roberts, 1909.
Elevation: 1,445 feet at station.
Driller's record: :
Thickness | Depth from
Probable formation. - Material, . in surface in
: feet and feet and
inches. inches.
Clay, blue.......cooveivir i, 50 50
Shale.............. o e, 568 618
Coal?.............. N 0 8 618 8
Shale.....oor v e 152 1 770 9
Sand.....oooii i e e 2 0 772 9
Rock,hard............c.coviiiint R 0 3 773

11. Fort Pelly.
Driligdilby Mr, Fairbank of Petrolia in 1874-5, for the Dominion government, near Fort

elly.
Total depth, 501 feet. At 28 feet, fresh water was struck; at 259 feet, a calcareous band
9 feet, thick was passed through.3

1 Analysis of surface gas, made by Professor E. J. Babeock of the Umversxty of Nosrth Dakota.

Hydrogen.
Methane...............cc.ounn 82:7
Ethylene and other illuminants 0-2
Carbon monoxide 1-2
COXYEOI. e 3-0
BN 0= 12-4
100-0

B.T.U. (calculated), 886 per cubic foot.

The oxygen and nitrogen are probably in the form of air.
# Fifth biennial report North Dakota Geological Survey, 1908, pp. 247-248.
3 Geol. Surv., Can., Rept. of Prog., 1875-76, p. 292,
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12. Estlin. *
Sec. 13, tp. 15, range 19, W. 2nd mer.
Well drilled by Abray and Patterson.
Elevation: 1,926 feet.
Driller’s record:
Thickness | Depth from
Probable formation. Material. in ace in
. feet. feet.
1 7231 S 22 22
Surface. Clay and boulders 36 58
Sand and boulders 9 67
Shale, bBrown...o.coeeiererivennirrnnnanne. 11 78
DUpper Pierre shale. Shale, blue......c..coovcvveina... Y. 207 285
Shale, grey.....coviieieiiiaanens ces 62 347
Shale, 820d Y. ..ccv e ieve et 190 537
The upper part of these|Rock, hard,grey.............covvvivineat. 1 538
beds suggests a continua-|Shale, sandy............oooooocina 104 642
tion eastward of the|Rock, hard,dark...................ccvuutn 2 644
shallow water deposits|Shale, sandy, grey..........covvveveeion... 74 718
represented by the Fore-|Shale, soft, grey..........ccooviviiiiiinin, 150 868
most beds of the Belly|Shale,sandy...........coooveiinvini .. 132 1,000
River. Shale and rock, dark, hard.................. 15 1,015
Shale, 8andY....vviviienii ity 8 1,023
Sand, grey, 8oft.......viiiiiiiiieiiiiiia 7 1,030
N Rock, hard, dark...................oooal 4 1,034
Shale, sandy. ....ooviv v renns 18 1,052
Lower Pierre shale. Rock, dark, hard........................... 3 1,055
Shale, soft, Erey. ....covveivirienienennas 467 1,522
Rock, dark, hard............coovviiiinnnn.. 1 1,523
Shale, grey, soft.............coveiiian.. 56 1,579
Rock, brown, medium hard................. 2 1,581
Shale, grey, soft. ............... e 18 1,599
Rock, brown, medium hard................. 2 1,601
Probably Niobrara. Shale, grey, soft. . ........oviiiiiiie e 24 1,625
Rock,dark.......ooviviiiiiiiiniiinannn. 21 1,646
. Shale, grey........... N 85 1,731
Shale, sandy...c..ovveviiiriiiniieneerienn. 34 1,765
Sand. ..ot e e 4 1,769
Rocks, sandy, and shales.................... 50 1,819
Rock, dark, medium hard.................. 1 1,820
Shale, dark, grey, soft............covvieens 13 2,033
Shale, black.........cooiiiiiiiiiiiiinnn 46 2,079
Shale, sa,ndy, grey, sox’t ..................... 5 2,084
Benton shales. Shale, black...........0 oo 31 2,115
Shale, grey. 8Ofb. o 225 2,340
Shale, sandy.......coovviriiiiiiiieiiens 10 2,350
Streak, white, like gypsum..................
Shale, sandy, grey, soft. .. .. et 40 2,390
Shale, grey, soft......cooiiiiiiiiiiiien.. 35 2,425



NE. 1

41
13. Wilcox.

sec. 24, tp. 13, range 20, W. 2nd mer.
Well 4 miles east of Wilcox, S

ask.

Elevation: approximately 1,896-5 feet.

Driller’s record:

N

Thickness {Depth from
Probable formation. Material. in surface
feet. in feet.
Surface deposits. (0] %N 45 45
Clay boulder................ooiiii i, 52 97
Upper Pierre. Shale,blue...............ooiiiiiiii 213 310
Shallow water deposits of[Shale, grey...............cooiiiiiii.. .. 420 730
age of Belly River for-|Sand, black............................... .- 4 734
mation. / Shale, grey........ooovviiiiiiiiiiiiiiin. 30 764
Sand, black........coiiiiiiii 86 850
36 886
5 891
Lower Pierre 169 1,060
224 1,284
67 1,351
9 1,360
Shale....ovo i 25 1,385
Rock and shale alternately.................. 22 1,407
Colorado shales........... Rock,hard............... .. oo, 19 1,426
Shale. ..ot 4 1,430
Rock, hard, and shale alternately........... 20 1,450
14. Belle Plaine.!
Sec. 31, tp. 16, range 23, W. 2nd mer.
Elevation: 1,877 feet.
Driller’s record:?
i Thickness |Depth from
Probable formation. Material. in surface
feet. in feet.
Superficial. ............... Loam, clay,dark........................... 3 3
Clay,yellow.............ooooiiiii it 11 14
Clay, blue................. 80 94
Upper Pierre shale. Shale, blue.. 150 244
Shale, black. 75 319
Shale, grey 125 444
Limestone, brown........................... 6 450
Shale, grey.............. 444 894
Horizon of Foremost beds. |Rock, sand, reddish....... 20 914
Shale, Zrey..o.oveeiier e i, 190 1,104
Rock, sand, hard, white 2 1,106
Shale, grey, with thin layers of sand rock... 200 1,306
Lower Pierre shale. Shale, soft, grey........... ..o, 175 1,481
Shale, black................ooiiiiii. 70 ~1,551

1Dawson, Roy. Soc. Can., vol. IV, 1886, sec. IV, 9. p. 4.
2Interpreted by comparison with Moosejaw well.

69963—4
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15. Moosejaw.
Elevation: 1,778 feet.

The first well drilled at Moosejaw, which reached a depth of 1,060
feet, shows a shallow water deposit extending downward from a depth of
480 feet. The supposition is that this deposit represents the 'eastern
extension of the shore deposits of the Belly River formation, distributed
in the off-shore waters of the Pierre sea in its shallow period separating the
upper and lower divisions. The samples from the lower part or down to
a depth of 1,670 feet are not in a continuous series. A comparison with
a well drilled near Wilcox seems to show that there were two shallow water
periods above the Colorado, separated, as in Alberta, by marine shales.
It can be said with some confidence that the top of the dark shales of the
Colorado is above the 1,670-foot level and a comparison with the Wilcox
section indicates that it may be somewhere about the 1,600-foot level.
This correlation is suggested by comparing the section in the two wells
which are near together, the position of the sandy beds at the top of the
off-shore deposits in both agreeing with the supposed dip to the southwest
which is greater than the difference in elevation between the two places.
The gap in the Moosejaw section can be nearly filled by assuming the sand
in VS;ilcox well at 730 feet to be the same as the sand in Moosejaw well at
890 feet.
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16. Ralph, Saskatchewan.

Sec. 22, tp. 7, range 3, W. 2nd mer.

Well drilled in 1918 by Saskatchewan Exploration and Development Company.
Elevation: 1,900 feet.

Driller’s record and from core samples:

. . Thickness | Depth from
Probable formation. Material. in surface
, feet. in feet.
Drift. Clay loam 30 30
Gravel 2 - 32
[0 F O 58-6 90-6
Bottom of Fort Union. % 1 T 0-4 91.0
Sand with concretions.............ovveinan. 1 92
Greenclayshale.......................o.o.. 150 262
Darkshale..........ociviiiiiiiiiiininnnnn, 20 282
Grey shale slightly sandy................... 20 302
Greyshale............cooiiiiiiiiiiiininan,. 10 312
. Grey, soft clay with fine sa.nd ............... 1 313
Grey shale (Dentalium).. e, 3 316
Probably equivalent to|Grey shale,sandy.......c.covvven. PP 10 326
Bearpaw of Alberta. Soft shale.....coveviiiniiiiieiiraanrannnn 56 382
Sandy shale....cooooeiiiiiniiiiii i, 25 407
Grey shale....ooo.oeeeieiinnniinennn e 115 522
Grey shale (Inoceramus)..........cocoue s, 20 542
Grey shale, harder and with marine ghells. .. 97 639
Sandyshale..........c..coviiiiiiiniian., 1 640
Greyshale.....o..ooiviiiiiii e 32 672
Gritty shale........ et 10 682
Marine sandy shales de-|Sandy shale and mud (a few fragments of
posited at same time as shells probably brackish water)........... 200 882
Belly River series and[Softer shale, less gritty........cocvvvvvneann 128 1,010
equivalent to lower part|Dark grey shale (Inoceramus fragments).- 30 1,040
of Pierre of northern Al-|Dark grey shale (fish scales)................ 22 1,062
berta. Greyshale..................oioia e 20 1,082
Dark grey shale (marine shells)............. 20 . 1,102
- Soft grey shale...................... PR, 20 1,122
Soft grey shale..........cocvevieviiriareienn. 18 1,140
Dark, hard shale slightly gritty............. 22 1,162
Grey shale slightly gritty (Dentalmm,
Inoceramus, etc.)........coveirivvnnnnenn. 60 1,222
Light grey, sandy shale.,................... 80 1,302
Darkshale..........oooiviiiiiiiiiiiein e, 15 1,317
Hard, light shale..................... ..ot 11 1,328
Grey shale with marine fossils (Serpula, -
Inoceramus, Anchura, Syncyclonema sp.). 82 1,410
- Grey shale, gritty small specks of plant
remains (Yoldiasp.)...cooveevniniinnen. 78 1,488
Grey shale, gritty...ccoovoveniiiieinienn. 20 1,508
Niobrara....ocovovvvnen.n. Calcareous shale..............oooicviiiane. 5 1,513

17. Langham.

Six miles below the Elbow.

Well drilled for the Canadxan Northern railway by E. Coste.in 1906.

Note supplied by J. B. Tyrrell.

Elevation: 1,400 feet, 1 345 feet to top of Dakota sandstone; 1,600 feet to bottom of Dakota
sandstone, a few feet into yellow limestone probably Devoman

A second well was later drilled by the same company and is reported by Mr. C.s. Gayton
of Gowganda, N.Y ., to be on see. 24, tp. 39, probably range 7, W. 3rd mer.

Depth of well 1,358 feet

Soft clay from top to bottom.

Water, salt, obtained at 1,340 feet.
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18. Maple-Creek.

See. 15, tp. 11, range 26, W. 3rd mer
Dnlled by the Maple Creek Gas, 011 and Coal Co., Ltd
Elevation: 2,507 feet.
In December, 1909, the well had reached a depth of 1,860 feet. Coal
occurred at 196 feet and a 7-foot seam at 292 feet. Gas was reached at
1,120 feet and at two other points between 1,120 and 1,500 feet.

'19. Medicine Hat.

Section above river-level at Redecliff.t
Driller’s record:
. Thickness |Depth from
“Probable formation. Material. in surface in
. feet feet.
s . and inches.
o Clay, boulder.........c.cooiiiiiinniinenn, 43 43
. Clays, light, sandy, and shales........... P 49 92
= Shales, clay, dark.......................... 66 158
Impurecoal..................... 0-8 inches.
Parting.....ocooveveiinanneinn.. 2.8 ¢
: Impurecoal................c.... 0-6 «
e . Parting.........cooveevennnn.. 2-8 «
and Impure coal.............ooovun.. 0-6 ¢ 7 165
o Clay, hard, sandy.............. ...t 17 182
i . COal. oo e pereye 0 8
Clay (ironstones), hard, sandy....... S -9 4 192
"Foremost beds. Q0L e e e e 4 8
Underelay.....oovriieieenanenroneinannennns 3 6
T . Clay, sandy, and clay shale......... ...... 12 10 213
e . Clay shale with oyster bed at top........... 16 229
: COal. oo e e e 0 6
Shale. ... 3 6 233
. Coal... .. ... PP 5 3
Clay..oooveveivennane P S N 3 0
COAL. ... e 2 6
Sandandelay........... ... ... ol e 24 9
NCoal. ..o 0 6 269
Sand and clay.......oooviiiiiiiiiiiin.. 17 286
Clay, dark, sandy......cooovvvvevnienann, 14 300
Clay, light, sandy...................co.oee. 5 305
- Water-level of Sa.skatchewan at old mine at|
. Stair.
" Mem. 93, “Southern plains of Alberta,” p. 110.
- - - —— - - JEUURUISESI I S — [ — ————— e—— - ———— - D —
Fedy ~ - «
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19. Medicine Hat.
Section below river-level of Saskatchewan. Log of gas well Balmoral st,
Elevation: 2,128 feet. . Driller’s record:
Thickness |Depth from
Probable formation. Material. in surface in
feet. feet.
Surface...oovviieenineann Gravel, river deposit............ e 56 " 56
Bottom of Foremost beds|Clay, blue..............coiiiiiiiiiiiieinn,. 154 210
should be about here.
Shell, harder..............coooiiiii . 5 215
Shale, blue or clay 125 340

Pakowki shale. Shell, lime....................... 8 |- - 348
Shale, blue............... e 167 5156
Shell, Hme....... ..o, .. 4 519
Shale, brown, little gas at 519 feet........... 201 720
Shale, hard...............o L ] 185 | 905
(Tirst gas at 905 feet; Second gas at 930 feet).

Milk River sandstone. Shale, sandy, and sand...................... . 85 990
(Main flow of gas at 980 feet, 2,500,000 cu. ft.)
Shale,dark.............ccoiiiiiiiiian, 590 1,580
Shell, lime, littlegas.................... S 4 1,584
Shale, da rk ................................. 86 1,670

Colorddo shales. Lime streaks, hard, and hard ghale..,....... 90 1,760
Shale, dark...........0ccooieiiiiia 190 1,950
Hard and gritty ...............coiviei o 25 1,975
Sandy, salt water, heavy flow. 9 1,984
‘Well plugged to 1,200 feet from surface.

20. Drowning Ford Ranch. z .
NE. i see. 21, tp. 15, range 5, W. 4th mer. Driller’s record:
Thickness |Depth from
Probable formation. Material. in feet surface in
and inches. feet,
| and inches.
Soil,dark......c..oovviii i L. 2 2.
Soil, sandy......oo oo .. 26 28
Gravel....................... 23 51
Shale, blue................... 36 87
. Rock, hard.................. 2 89
Shale, light.................. 34 123
Shale, dark..... O 17 140
Rock,hard.......cc.oiiiiviiiiiiiiennn. 2 142
Sand, fine, water and light flow of gas....... 12 160
Clay, blue............ 32 6 192 6
Rock,hard.............ooiiiiiniiiinn., 2 2 194 8
Shale, dark................ .. ..o i, 70 4 265
Rock, hard............... ... .. ... 0 6 265 6
Shale,dark......«c.....oiiii i P 2 6 287 0
Sandstone. . .. .. 0 2 287 2
Rock, hard.. .. 0 10 288
Shales, dark............... . .. ... .. ... 28 316
Sandstone.........coooiiiiiiii i 4 320
Shale......cooviiiii e 4 34
Shale, blue.........cooooii i 10 , 334
Shale, brown............ . SR P 203 537
e Shaleand gas..............cniiiiiiiae, 91 628
Sandstone.............. o (R el 9 637
Shale, blue..............cocvvii i, PO 20 657
Sandstone Peae 5 662
E Shale, blue, and gas.q.. ey e 6 : 668
500000u 5. per 24 hours.




See. 23, tp. 34, rang
Nort!

48

21. Fusilier.
e 28, W. 3rd mer.

of Court Sask.

Elevation: at Court 2 392 feet; at Fusilier 2,374 feet at well—by barometer 160 feet
above Fumher-—Z 534 feet.

Driller’s record:

Thickness |Depth from
Probable formation. Material. in surface in
. feet. feet.
Drift, morainic............ Clay, yellow; water at 138 feet.............. 138 138
Sand, soft and caving...................oLL 7 145
Clay, blue, with some sand..... e 145 290
Equivalent to Clay, soft, blue..........cooevveieeninrnnn.. 126 416 -
Belly River. Shale, brown...........cooiiiiiiiiiiian. 29 445
* |Some coal in samples 425-490 feet.
Beds exposed on Saskat-{Clay, light blue..............c.ocveiveniin.. 15 460
chewan near Pakan, Shale, brown.................... PN 4. 464
Shale, sandy, brown........................ 21 485
At 478 feet a thin sand gave water that rose
100 feet.
Shale, sandy, brown...........c.c..ciea.. 30 515
Shale, sandy, brown, with blue ‘shale mixed
' withthesand., .......................... 25 t 540
Shale, blue, and sand.............. 48 588
Shale, brown, with some sand.... - 29 617
Water, sand somewhat less than............. 1 618
Clay, blue, very hard.......... 99 717
Sand.................... 11 728
Clay, blue, sticky.. 22 750
Probably equivalent to|Shale, brown..... 3 753
Grizzly Bear formation.|Shale, blue, stick 10 763
Shale, sandy, blue. 12 775
Clay and sand........ 4 779
Probably equivalent to|Clay, sticky, blue 15 . 794
Shandro. hale, blue......... 128 922
Probably equivalent to[Sand (possibly carrying water).............. 1 923
Ribstone Creek forma-
tion. _ -
11 934
, 2 936
Lower part of Pierre shale[Shales, blue, and hard shell . 10 946
and Colorado shale. Shale, light blue, soft. 99 1,045
Shale, blue.. 30 1,075
Shale....cooooiiiiieiiiiiiiiniiinnn, 147 1,222
Shale, blue. Ha,rd shell at 1,295 feet. . 73 1,295
Shale, blue.. 280 1,575
Shale blue........ 122 1,697
Shale, blue black. ........ 148 - 1,845
Shale, grey black....................... .. 145 1,990
Shale, dark blue, black..................... 25 2,015
Shale, grey BlacK. e 50 2,065
Shale, blueblack.................c..ootL.. 70 2,135
Shale, black, gritty.........coooiiiiii 152 2,287
Shale,black..........ooviiiiiiiiiniiinn, 183 2,470
Shale, brownish.........c.ooveiiiiinnnnn... R 1 2,471
Shale, dark (some gas at 2,473 feet)........ .- 12 2,483
Shale, brown, sandy..................... e 16 2,499
Shale, sandy, blue black..,.................. 43 2,542
Shale, blue black (some gas)................ 18 2,560
Shale, blue black, sandy...........c..ovuu.n. 24 2,584
Shale, sandy, 1ronstone fiodules.............. 41 2,625
. Sand, streaks, inshales...................... 17 2,642




.
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"21. Fusilier—Continued.

Thickness (Depth from
Probable formation. Material in surface in
feat. feet.
Dakota? and possibly Low-|{Sand, fine, brown and white with streaks of
er Cretaceous. grey shale................. e 74 2,716
Sandstone, streaks of, grey, in shales........ 46 2,762
Coal, soft, black, shows of, and ironstones. . . 4 2,766
Sandstone, very hard, with streaks of shale. 48 2,814
Sandstones, fine, and shales, some coal in
samples.  Streaks of limestone with
0 6 U7 F A 10 2,824
22, Sweet Grass.
. Sec. 1, tp. 1, range 12, W. 4th mer.
Drilled by the Grand Trunk Pacific Development Company.
Elevation: approximately 3,660 feet.
Driller’s record:
. Thickness |Depth from
Probable formation. Maiterial. in surface
feet. in feet.
Milk River sandstones.....[Sandstone and sandy elay................... 295 295
Colorado 1,745 feet. Shale, blue grey.......coovververiiisnnnnn... 325 620
Shale, blue grey, with some lighter sand. ves 60 680
Shale, blue grey......coveieeeeneraenrenenn.s 670 1,350
Shale and white bentonite 260 1,610
Shale with some sand......... 90 1,700
. Shale, blue'grey....ccovveivrnviinninnnnn.. 340 |~ 2 040
Dakota and Lower Creta- |Sand, light greenish and grey................ 90 2,130
ceous 535 feet. ha,le, greenandred.............,.....u.... 50 2,180
Sandstones, grey and green, and shales. .. .. 230 2,410
Shale, green and brown..,................... 20 2,430
SENASEONOS. - o vvneemnesennnins 55 2,485
Shale, light green, sandy...... 80 2,565
Sandstone, greenish grey, coarse............. 10 2,575
Jurassic 195 feet. 1) 07 - 165 2,740
Shale, blue black, calcareous.. 10 2 750
Shale, green grey......ccovevvinviiiiiinnnn.. 20 2,770
Sandstone, light grey, brown, caleareous... .. 10 2,780
Permo-Triassic 30 feet.  [Shale, grey brown, and sand, calcareous... .. 10 2,790
Sand, green tinted................co0iiu.... 10 2,800
Carboniferous. Limestone, white....... Cerreireeiesaas cees 100 2,900




Sec. 4, tp. 37 N,
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Toole County, Montana.!

range 2 E.

A few ya.rds south of the International Boundary.
Elevation: 3,675 feet (barometric).

Driller's zecord:

Thickness .| Depth from
Probable formation. Material. in surface

feet. in feet.

Glacial drift. Drift, glacial........oovviiiini e 65 65

Virgelle sandstone (Milk {Sandstone, light coloured........... e 245 310
River sandstone of Al-

berta).

Shale, black and dark-coloured (Water)..... 970 1,280

Shales, dark-coloured....................... 310 1,590

Sandstones, grey (Water)........... P 50 1,640

Shale, black, sandy................ AN 20 1,665

) Sandstone, grey (Gas)........cooveveenennn... 70 1,735 -

Colorado shale. Shale, dark, sandy...........cooevievannn.. 25 - 1,760

Shale, black, sandy................c.o.oe.t. 45 1,805

Sand, grey(saltwater)...,........,...' ...... 5 1,810

Shale, black, sandy......cocovniiiinnienn.. 10 1,820

Conglomerate ........... et 20 1,840

Sandstone, grey......vviiiiiriiiiiiiaiinn, 40 1,880

Shales, black....... et 180 2,060

Shales, bluish 70 2,130

Shale, red......... 68 2,198

Kootenay formation Shale, grey. . 132 2,330

(Dakota of Canadian Shale, black. . ..... 20 2,350

geologists). . Shales, brown 150 2,500

Sandstone strata (Gas.and water)........... 2,670

170

A second hole was put down about a quarter of a mile southeast of

the well just described and passed through the same strata.

According

to C. H. Jennings, who superintended the drilling of this well, shows of
oil were encountered at about 960 and 1,660 feet, and small flows of gas

at 1,300, 1,535, and 1,810 feet.

23. Etzikom.

SW. 1 sec. 31, tp. 5, range 10, W. 4th mer., Log of United Oil Wells No. 3, Etzikom

coulee

Eleva.tlon about 2,825 feet.

Driller’s record:

.

: Thickness |Depth from

Probable formation. Material. in surface
feet. in feet.

Surface deposits, brownclay................. 130 130

Sand, fine, greenish grey.................... 50 180"

Foremost beds 120 feet. |Shale, dark greenish..... . 20 200

Sand, dark green....... . 50 250

Shale, greenigh.................cooiiiiiial 67 317

Pakowki shales 265 feet. |Sand, greenish black. 33 350

Shale greenish black..... 50 400

Shale, soft, greenish biac 115 515

1 Bull. 641-C, U. 8. Geol. Surv., p. 89.
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23. Etzikom—Continued.

Thickness |Depth from

Probable formation. Material. in surface,

feet. in feet.

Coal.... . e e i e 5 520

Shale, soft.........ccoooiiiiiiiiiin. 6 526

Coal and black ghale................. cenn 6 532

Milk River sandstones 170|Sand with streaksof coal.................... 11 543
feet. Sand, fine, top of water-bearing beds. (Flow
at surface 16,000 gals. per day, water,

2 0Cc1 1) D 7 550

Sand, fine, bottom of water-bearing beds.. 75 625

Sand ﬁne, lightgrey............covivin. .. 60 685

Shale, blue black...................... ... 65 750

Shale, dark greenish................. . 20 770

Shale, blue black............ P 350 1120

Shale, blue black. 500 1,620

Shale, blue black.......... 43 1,663

Colorado shales 1,776 feet. {Sand, grey (gas 50,000 feet). .. .. 2 1,665

Shale, blue black. ........cooveeiiieinnnn... 275 1,940

Sand, fine, steel grey (salt water),........... 2 1,942

Shale, blue black P 38 1,980

Sand, fine, close..... 20 2,000

Shale, soft (Bentonite).......,.....c.... 15 2,015

Sand (gas 10, 000 000 cu. ft.)............. 5 2,020

Shale, sandy ........................... 10 2,030~

Shale, blue 40 2,070

Pebbles ........... 15 2,085

........................................ 25 2,110

Sand black 20 2,130

. Shale sandy.... 30 2,160

Shale, black. . .. 40 2,200

Shale, sandy 100 2,300
(At 2,250 feet salt water, 7,000 bls. per day)

Shale, black..........ccoviiiiiiiiiinin.n. 30 2,330

Shale, bluish.........oocoviiiiiii . 15 2,345

Shale and grey sand.............cocvvuen.... b 2,350

Shale, blue grey....ooovitiiininnennn.. 10 2,360

Shale, greenish......................... . 10 2,370

Shale and sand, blue grey 5 2,375

Shale, blue grey.......... 5 2,380

Shale and sand... . 5 2,385

Shale, dark grey......o.ovvvvivinrnenennnn.. 10 2,395

Shaleand sand.................c.oeiiatL. 15 2,410

Shale, dark grey..........oovinvenenninn... 10 2,420

Shale and sand.........ovviireniienininnnens 15 2,435

Shale, dark grey................oviun.. e 26 2,461

Sand, grey....cooiiiiiii i 9 2,470

Shale, grey.....ceoveereiininiiiiiiininnnen. 15 2,485

Shale, greenandred........................ 15 2,500

Sand with red stains........................ 5 2,505

Shale, brickred.................ccoivni.... 15 2,520

Shale, green and red . 15 2,535

- Sand, light grey........cooiviiiiiiininnan.. 25 2,560

Dakota and Kootenay 749|Shale, greyish white........................ 155 2,715

feet. Sand, fine, compact, grey................... 25 2,740

Shale, hard....................coeiiiaa 10 2,750

Shale, pink-coloured...............c....u.... 150 2,900

Slate, black (shale)..............ocvvvnin.n. 10 2,910

“ Sand, fine yellowish (salt water)............ 20 2,930

Shale, grey.....covvveveiiniiiiniierenn.. X 45 2,975

Sand.................... . 10 2,985

Sand saturated with heavy o 65 3,050

Sand, generally grey 145 3,195

Shale, blue grey......coovviiiiiiiiinnin. 15 3,210

Paléeozoic. Limestone, grey, cream, and buff... ........ , 410 3,620

Shale, greemsh Fd = 85 3,705
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The upper part of the Colorado of No. 23, that is from about 685
to 1,060 feet, is calecareous and on that account has been classified locally

as Niobrara.

24, Foremodt.

Sec. 20, tp. 6, range 11, W. 4th mer.
Artesian well at station.
Elevation: 2,922 feet.

Driller’s record:

Thickness |Depth from
Probable formation. Material. in surface
feet. in feet.
Clay, yellow, and stones................ cees 71 71
Clay, blue, and shale.................. Ceees 8 79
Clay and stones............covviveerenoneanas i1 90
Shale.....ooviiiiiiiiiiiiie i ci e rtaees 8 98
Sandstone .................... 13 111
Foremost beds. ~ |Rock........oooiviniiniiiiinn, e 2 113
A coal seam at the top Clay and StONes, ...ooirriiriiriaeeieaans 4 117
has been denuded.) 359 Rock...........cviiiiiiiiiiiiiiiiieerienens 1 118
feet. Shale, blue sand, and coal...........convnu.. 24 132
Coal and hard shale................c.oeeulunn .12 144
Shale, coal, and bluesand................... 2 146
Shaleand coal..........c..ooiviiiininnnninnn 14 160
Shale and sandstone........ ..coveveean.n. 19 179
Shale, sandstone, and coal................... 17 196
Sh ale .................................... 66 262
Shale, sandy.............. e, .. 97 359
Hard-pan.........coceiiinrneinrnnennncncnes 2 361
Pakowki shale 266 feet. [Shale, sandy 80 441
. Hard-pan......... 1 442
Shale.....oovriiieiiiieiiii e 183 625
Milk River sandstone..... Sand (water at 625 feet).................u.n. 135 760
25. Bow Island.
SW. 1, NW. { sec. 4, tp. 11, range 11, W. 4th mer.
Gas well owned by muniecipality of Bow Island.
Approximate elevation: 2,526 feet.
Driller’s record:
Thickness {Depth from
Probable formation. Material. in surface
feet. in feet.
. Surface deposits...o.ovvveeeiiieienenanenans 55 55
“Recent and Glacial. No samples g 215 270
: Gravel......ooovivvniiiinnnn 5 275
Foremost beds in part pro-|Shale, grey, brown sandstone, and ironstones 25 300
bably all marine shale. |Shale with somecoal..................... P 10 310
Sandstone and clay shales.......... PN 60 370
Pakowki shales. Shales, sandy, brown 30 400
Shale, brown............... N 230 630
Milk River sandstones. Shale, grey, sandy......ccovieieneiriennn. 110 740
(Probably sandstones with shale partings.)
Shales, blue-black and browmsh black....... 1,210 1,950
Shale, grey, Britty...oeer et nreienrenaenrns 5 1,955
Colorado shale. Nosamples..........o.... . 192 2,147
Gas horizon (sandstone)........ — 2,147
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The lower part of this section is given in more detail in the following
log of the first well drilled in this district by the Canadian Paeific railway
near the Saskatchewan river, the difference of elevation, 251 feet, may be
used as the equation of comparison.

Sec. 15, tp. 11, range 11, W. 4th mer.

Canadian Pacific gas well, Bow Island.
Elevation: 2,275 feet.

. Thickness [Depth from
Probable formation. Material. in surface
. feet. in feet.

Drift. Clay and gravel..../........... P 54 54
Pakowki shales,Milk River|Shales, grey and brown, with shells of lime-
sandstones, and Colorado{ stone and sandstone from a few inches to 2

shales equivalent to beds| feet thick................oovivviiiana... 1,046 1,100
in Bow Island well to| (Struck 15,000 feet gasat 670 feet, and 15,000

depth of 1,251 feet. feet at 1,100 feet.) .

Shale, dark brown, with thin sandstone shells| 255 1,355

Sandstone shells, very hard................. 20 1,375

Shales, brown............cooiiiiiiii i, 125 1,500

Shale, green, sandy.........covineiennninn. 12 1,512

Sandstone, hard, grey..................... e 13 1,525

- (15,000 feet of gas at 1,525 feet.)

N Shale, green, sandy..........cooeiinrian.n. 75 1,600
Colorado shales and sand-{Shale, soft, brown with gypsum in first 50 feet
stones. and with grey sandstone shells every few

- feet from a few inches to 3 feet thick....... 200 - 1,800
Shale, dark brown, with sandstone shells
close together about half sandstone and half

shale........vviiiiiiiii i, 66 1,866

Sandstone, hard................oc i, 20 1,886

Shale, soft, dark................ Ceveaeisaans 10 1,896

Sandstone, grey, gassand............0enu.n. 19 1,015

Shale, dark.......covevieviiiiiiererienennnn 1 1,916

Struck 110,000 feet of gas at 1,884 feet.

Struck gas in great quantity from 1,898 to 1,915 feet; at 1,908 feet
the well measured 4,400,000 feet (Orton’s table). On February 17,
measured well after blowing one month, showed, 4,000,000 feet (Orton’s
table); drilled again and at 1,915 feet the well measured 7,000,000 feet.
Closed well in 4-inch tubing with Dresser packer in 8-inch pipe. On
February 23, rock pressure showed 750 pounds.. On March 17, rock pressure
was 800 pounds.



one and the remaining 271 feet from the other.

borer’s log.
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26. Alderson (formerly Langevin).

Sec. 30, tp. 15, range 10, W. 4th mer.
1The log here given is taken from the results of two borings, the first, 1,155 feet being from

Elevation: 2,471 feet.

Driller’s record:

The terms employed are chiefly those of the

. . Thickness {Depth from
Probable formation. Material. in surface
: feet. in feet.
Clayloam.......cooviiiiiiiiiniiiiinnnnnn. 30 30
Quicksand....... 7 37
[0 S 12 49
Quicksand....... 10 59
Surface deposits. Clay and sand 9 « 68
Quicksand....... 7 75
AYS..en.unn b e iaercieeaiian.s 8 83
' Quicksand...........cociiiiiiiiiiiie 5 88
Sandstone. .. ..oovneiie i 16 104
Soapstone (grey, finegrained clay).......... 9 113
Lime rock e, calcareous sandstone) (smail
supply of water).........ooiiiiiiiiiinns 5 118
Pale beds of Belly River.] Hard-pan (dark shale)...... 8 126
Sand, coarse............. 7 133
Soapstone (greyishelay).............. 60 193
Rock, lime (fine calcareous sandstone) ... 7 200
Sandstone. ..ot 9 209
Small coalseam...c......ovevviierinnian.a. —_ —
Soapstone........oovvviiiiiiiiaiii... 18 227
Sandstone........cocoerieiiiiiiia.. 5 232
Clay, white.......c...ooviiiiiinnan, F 39 271
Soapstone......vvveiiii e 50 321
Rock, lime........oviiiviiiiannan, 5 326
Soapstone, loose, shaly................ 137 463
Foremost beds. Clay, brown, ferruginous.............. 5 468
Rock, lime, dark..................... 5 473
Small coal seam..................... —. —
Soapstone. ...........ccvuien.. . 50 523
Gravel (small supply of water) 7 530
Sandstone i3 536
Rock, lime.. 4 © 540
Sandstone.......... P N 7 547
, Hard-pan (dark shale)...................... 10 557
R Clays...oooovviiunnn. i . 35 592
Pakowki shales. Soapstone, loose, shaly (fine grey clay . 350 942
. Rock, lime (fine, calcareous sandstone . 8 050
Soapstone, hard............coiiii L 90 1,040
Sand and soapstone, with bands of hard-pan X
X . and supply of g88..........cvveinininennn, 20 1,060
Milk River sandstones. Sandstone, with streaks of hard gravel...... 50 1,110
Gravel and clay........ e S 40 1,150
Lime, hard. Great flowofgas.............. 5 1,155
Shales and “lime rock’ (probably calcareous
Colorado shales. limestone with layers of very dark, soft
shale in second hole, to bottom)........... 271 1,426

!Dawson. On certain borings in Manitoba and the North West Territory. Roy. Soc. Can.,
vol. IV’ (1886), sec. IV, p. 95.
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27. Kevin, Toole County, Montana.!

NW. % sec. 25, tp. 34 N, range 4 W. .

“A boring in search of oil was made about 8 miles southwest of Kevm,
Toole county, on the James Miller ranch. It went to a depth of 1,755 feet,
passing through part of the Colorado shale and all of the Kootenai forma-
tion, and probably entering the Jurassic. This well is in the midst of a
large area of horizontal rocks, as shown by exposures in the vicinity and
also by the lay of the Virgelle sandstone in the prominent escarpment to
the west and north. This well was, therefore, drilled in an unfavourable
structure position. Small flows of gas, however, were encountered at three
horizons. The log of the well, furnished by H. C: Price, of Great Falls,

* Mont., is as follows:"”
Log of well at the James Miller ranch.
Elevation: 3,360 feet.

Driller’s record:
Thickness |Depth from
Probable formation. Material. in surface |
feet. - in feet.
Glacial drift. Loamand gravel............coovvevvnivennnn 40 40
Blackshale...................ooiiiiiane.. 120 160
Shell, ime............... 2 162
Shale, black............. 153 315
Sand (Gas and water).... e 5 |, 320
Shale, grey black........ ce 100 420
Sand (Gas)............ " e 10 430
. Shale, sandy................. e 30 460
- Shale, hard, dark............ el 10 470
Shale, black................. ceet 180 650
Colorado shale. Shale, grey, sandy... e 70 720
Sand, black.............. e 10 730
Shale, sandy............. s 40 770
Shale, light...........ccooeu.... . 80 850
Shale, sandy..............o. .. e 100 950
Shale, black ................... 90 1,045
Sand, gIey. ..o . 20 1,065
Sand’ (Gas, best ﬂow) ........ . . 5 1,070
Shale, black.......cooiiiiiiiiiiiiiiiien.s 30 1,100
Shale, light.........ocoo i 15 1,115
Rock,red.........vouvennn... e 35 1,150
Shale, light................ cens 45 1,195
Shell, hard...................... et 5 1,200
band hard................. fevens e 25 1,225
Sh ............................ N 5 1,230
d ............................. eee 70 1,300
Shale, Light..n.o.oovieiviiii.. et 60 1,360
Sand.......oiiiii i v 30 1,390
Kootenai formation (Da-Shell, hard...................c...... A 10 1,400
kota and Kootenay of Shale, light..ooooii i e 60 1,460
Canadian geologists.) Sand, hard....................... e 40 1,500
Shell, hard................. ..., e 10 1,510
Sand, hard......................... . 40 1,550
Shale, vellow.........ooooiiiil s 50 1,600
Sand, gritty......oviviiiniinn... s 50 1,650
Shell hard.................. .- 5 1,655
Shale black.......c.ooviiin... e 20 1,675
Shell, hard........cooiiiiiiiiiiiiiennnns 5 1,680
Rock, lime.......ooiiiiiiiiiiiinreeennenns 50 1,730
Jurgssic. Shale, black........cccofviiiiinniiinennn.. 25 1,755

1Stebinger, E., “Possibilities of oil and gas in north central Montana;” Bull. 641-C, U. 8.
Geol. Surv., p. 89.
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28. Taber. ¢
Sec. 32, tp. 9, range 16, W. 4th mer.
Elevation: 2,671 feet.
Driller’s record:
: Thickness | Depth from
Probable formation. Material. in surface in
feet and feet and
inches. inches.
Surface deposits, 51 feet. |Clay, sandy, and small boulders. .. 41 41
Gravel and small boulders... .. o0 51
Pale beds, 20 feet. Shale and sandstone.............c.cevennen. 20 71
Taber coal seam.,
Shale and bands of limestone 24 95
Shale, dark.. e g 104
Sandstone. .. 2 106
Shale............ 3 109
Sandstone, shaly 2 111
ale.............. 14 125
Sandstone..........co.eeieiiean.. 5 130
Limestone, mixed, and sandstone 5 135
Shale, dark.............oovunn. 10 145
Sandstone........c.coveeiienan. 4 149
Shale.................. PP 11 160
Sandstone, mixed, and shale... 24 184
Shale.......cooovviiiieiiiinaa.. 6 190
Foremost beds 325 ft. 10|Sandstone...........coovenvnn. 5 195
in, Y (- YU 19 214
Sandstone...........covenvenn.. 57 271
hale......covvvviieiiinianenas 2 273
Shale, dark...................... 3 276
Shale,sandy..................... 32 308
. Shale, mixed, and sandstone..,..... 12 320
Shale, black....................... 10 330
Shale, mixed, and sandstone........ 7 337
hale.....ooivitiiii e 36 6 373 6
Coal, shaly........ e 0 6 374
Shale....cooviiiieiiei i, 2 4 376 4
: {757 ) R N 0 8 377
- {Shale, dark.........cociiiiiiiiiii i | 378
Sandstone and shale......................... 17 395
Slate, black, mixed, and coal................ 110 396 10
Shale........oiviiiieniiiiiinnenens P 8 2 405
Limestone.......ooovuiiiiiiiiiinnenn... ‘s 0 6 405 6
Pakowki shales 211 feet. [Sandstone..........c.oveviireninnnen.s PRI 5 6 411
Shale. .. ...ttt 180 591
Shale, sandy.......... veeverae e 11 602
Conglomerate......ovveineirnenrneaencnranas 2 604
Shale, sandy...c..oo v iiiieienans 4 608
Sandstone..........ooviiiiiiiiiiiiieiiiee.s 19 . 627
oal. ... N g 2 627 2
Fireclay...ooocieiriiiiiieniiianrnennanns 01 627 3
Shale, dark......... PR PN 79 635
Milk River sandstones Sandstone. ....vue it aaaeaa 7 642
202 feet. Shale.....coueri it eiiiiieiaas 4 646
Shale, sandy.....cooviiiiiiiiiienniinnnenns 12 658
Sandstone (Water).........covvvieniiennnnns 12 670
Fireclay......cooveiiiiiiiiiiiiinneiennnens 3 673
Coal....oo.oiviiiiinninnnans feereeaeearaaraen 0 3 673 3
Sandstone........ S Y 7 9 744
Shale, light......voviiiiieiierienrerneannens 0 6 744 6
Sandstone............ovvunnn N 65 0 810
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28. Tabar—Continyed.

Thickness

Depth from
Probable formation. Material. in surface in
B . feet and feet and’
inches. inches.
Sandstone, mized, and shale............... .- 28 838
........................... 67 905
Shale with sandstone partings. . 25 930
Shale, probably, no record....... 530 1,460
Shale, glac ................................ 460 1,920
Beds, grey, sandy, some black ghales........ 40 1,960
Colorado shale and sand-|{Shales, black...............coovvevenvninn.. 120 2,080
stone. Sandstone, white........... S 10 . 3,090
Shales, Sandy......ovviiie it iiiniinanaas 50 2,140
Limestone, fine-grained, white............... 10 2,150
Shale, black..........c.cviiiiiiiiniienannn 50 2,200
Sandstone. ... .ovveeiiirei i 20 2,220
Conglomerate, grey.......oveeieurevenninn.. 20 2,240
N Sandstone, white, with some dark partings. . 110 2,350
29. Brooks.
v SE. % sec. 33, tp. 18, range 14, W. 4th mer.
Owner, Canadian Pacific Railway Company.
Elevation: 2,487 {eet.
Driller’s record:
Thickness | Depth from
Probable formation. Material. n surface in
feet. foet.
Surface material..................coiall B 5 5
Sand and sandstone................ 13 18
Clay, grey, some sand............ 118 136
Sandstone, whitish, plant remains 20 156
© |Clay, whitish, sandy‘ e 10 166
Pale beds of Belly River. [Clay, yellow, sandy... 20 186
and, grey...... 9 195
. Clay, sandy , 35 230
Cla,y yellow, greyish 17 247
................................. 78 325
Stone, hard layer, greenish grey...... 25 350
Sand, fine............ P 30 380
Sand, COArSe.....ovviriireriininan 11 391
Sand and clay, tracesof coal......... vaes 58 449
Shale, BPrown......coeviiiiieriiiieneenneenns 11 460
Shale, sand, and tracesof coal............... 31 491
About half samples are of coal............... 20 511
Shale, brown, some coal..................... 20 531
Foremost beds. Shale, brown....covviiiiiiiiiiiei e 9 540
Sand, grey, and shale.................. 20 560
Shale, grey and brown,................ v 40 600
Shale, dark, hard, sandy.......... eennnens 100 700
Shale, grey....coviiiiieeiininanen.. 10 710
Shale, brown...........coeiviiiiinn... .. 130 840
Coal, mostly, in samples.................... 10 850
Shale, brown.......... e 15 865
Pakowki shales. Shale, clay, ironston 15 880
Clay, sandy, grey . 30 910
Shale, grey...oveeieiiiiieeiiiiirenneennnss 210 1,120
69963—5 .
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29.  Brooks—Continued.

Thickness

Depth from
Probable formation. Material. in | surface in
. feet. Teet.

Milk River sandstones. Beds, sandy, dark, with traces of coal....... 330 1,450
Ironstones, clay, dark grey,.................. 40 1,490
Shale, hard, sandy....e.......covvivinnn... 45 1,535
Beds, fine, sa.ndy ......................... 5 1,540
Fragments, COarse......... e 60 1,600
Sand, fine, dark.................. ... .l 10 1,610
Shale, grey, sandy........ocvvivviirnennnn.. 15 1,625
Colorado shales. Sand, fine, dark.............ccohiiiiiinnann, 5 1,630
Shale, dark grey........coovviiiviniinnnnnn. 95 1,725
and, fine......... .o e 3 5 1,730
Shales, sandy.......oviiiiiiiiiiviiien. 45 1,775
Shale, black........oviiiiiiiiiiiinnenns 635 2,410
Shales, black, somesand.................... 175 2,585
Sand, ﬁn BIACK. e nanenseei e 10 2,595

Sandstone at bottem of well....v....ronens

—

A flow of about 20,000 cubic feet of gas per day.

30. Cassils.

Sec. 5, tp. 19, range 15, W. 4th mer.
Elevation: 2,493 feet.

There is some uncertainty about this log.
and layers 4 to 8 inclugive appear to represent the Pierre.

Driller’s recerd

The first three beds probably represent drift,
Gas wag struck in layer 14,1

. Thickness | Depth from
Probable formation. Material. in surface in
feet. feet.
1. Loam, clay, dark............. . 2 C 2
Drift, 52 feet. 2. Clay, yellow. 10 12
3. Clay,blue......coovvvneiinnennann. 40 52
4. Shale, blue........: A e 110 162
5. Shale, grey...oooveeieiiinr i iennans 38 200
Pierre 242 feet. 6. Rock, sand, drab...........ccovvvennnnn, 3 203
7. Shale, blue...oovvneverinrenenncnnnnens 85 288
8. Shale, brown..,.........oovevieinininnn, 6 204
9. Coal..e i i 2 296
10. Shale, grey....coovvvinreennninnen. e 134 430
' 11. Rock, sand, brown................ 3 433
. 12. Shale, black....................... ces 257, 690
13. Shale, BIOY e einene e s caenanianaeioaiae 135 825
Belly River 708 feet. 14. Rock, sand, brown (Gas) 5, 830
15. Shale, blue . 85 915
16. Shale, grey, sandy...\....cov.... . 40 955
17. Shale, grey 45 1,000

Dawson éays layers 9 to 17 are probably Belly River, though the ‘‘black shale’’ of No. 12 is

anomalous.

————

1Dawson, Roy. Soc., Can., IV (1886), IV, 98.



Elevation: at station, 2,680 feet.
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31. Custor.

Driller’s record.

. Thickness {Depth from
Probable formation. Material. in surface
feet. in feet.
Surface deposits....evvvrriirerevenenrannas 22 22
Edmonton. Sandstone.......oovvviiiiniiiiiiiiiia. s Ceens 55 77
: Clay, blue, small amount of sand............ 58 135
Bearpaw shale or upper|Clay,blue...........cciiiiiiieraennnenans 140 275
Pierre. Limestone, hard (Bulwark beds)............ 10 285
. Clay, blue, a little water here............... 215 500
Clay, blue, a little gas here................ i 100 600
Clay, blue, and some brown shale........... 70 670
Sandstone and sand, gashere................ 4 674
Clay, blue, with la,yers of brown shale....... 226 900
Sand and large flow of water............ .. 40 940
Pale beds, Belly River....[Clay, blue, and shale.......:........ 20 960
Limestone, very hard............... 15 975
Clay, blue, and shale.................. 183 1,158
Coal, SOft. . .vein st e ienaiannnnns 2 1,160
Shale, soft, brown. .........cc.ciivieiienn. 40 1,200
Foremost beds, Belly Clay, blue, snd shade..........cocvvivnnnnnn. 192 1,392
River. Gas sand, gassﬂolbe per sq.in..... 38 1430
C]ay,ha,rd ........ eener e, 3 1433
Water sand, water 30 bls. perhmnr .......... 22 1,455

32. Hawkins.

In 1914 and 1915 the Gratton Creek Qil Company drilled a hole on seec. 4 tp. 45, range 8, W. 4th
mer., to a depth of 1,620 feet. The log of this wall was supplied by Mr. Charles Ta.ylor of Edmon-

ton.
Elevation: 1,938 feet. Driller’s record:
Thickness |Depth from
Probable formation. Material. in surface |
. - feet. in feet.
B 25 25
Clay, soft, grey, sandy.....ocvovvnnnnn . 82 107
Sandstone blue, and fossils .2 109
Shale, grey, bands of blue sandstone—shells. 25 134
Shales, dark; coal seams.........ccovevennee. 6 140
Shales, bluish BIOY . eeiienerenrennntanaannnes 35 175
Lower part of Belly kiver. Shales, dark, coal...........cciiiiiiiiennnn. 2 177
Sandstone ghellg, blue.............. [P 15 192
Clay, Brown....coovviiiiiinniiirennnannses 8 200
Sandstone, light grey, carbonaceous......... 10 210
Sandstone, light grey, with elay............. 5 215
Shale, dark grey........ e sersteaiaianees 15 230
Shale, grey .. 70 300
Sand, Brey...oivevieieennan eeesieananas v 42 342
Shale, grey, a 2-foot hard shell.............. - 35 377
Shale, grey.....coceeeuus Ceeenans e 143 520
Shell, hard........ccovvvieenvennn el 2 522
Shale, grey.. . 30 552
Division between lower|Shell,hard................cceivee.e.. e 2 554
Pierre and Colorado at [Shale, grey, with hard shells at 645, 750, 850,
about 800 feet. 960 feet; oil at 1,215 feeb...c...oovuu.s .. 791 1,345
. Shell, lime 8 1,353
Shell, grey.. 52 1,405
Shell, hard .. 5 1,410
Shale, grey, oil at 1,532 feeb..viieeiinaiannn. 172 1,582
Shale, Brey.....uuuentenrnncnerneaneanenens 38 1,620
" Gas at 192 feet. Water at 270 feet. Water and oil at 300 feet. 0il at 1,215 and 1,582 feet-
Gas 500,000 cubic feet per day, 500 lbs. pressure at 1,620 feet. . :

69963—6
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33. Viking.

NW. % sec. 24, tp. 48, range 13, W. 4th mer.
Elevatlon 2, 984-0 fent.
From examination of samples by J. S. Stewart.

' Thickness |Depth from
Probable forniation. Material. in surface
{feet. in feet.
Drift. Clay, light grey.....vooiviiviennvinennnnnnns , 85 85
Shale, clay, light grey . ....cccovevvnernnn.... 35 120
Shale, light grey, somewhat sandy........... 20 140
Shale, very fine, sandy........oocvivevinnn.. 25 165
Shale, fine, sandy, light grey to brown....... 05 170
Shale, light grey, and fragments of coal...... 40 210
Shale, dark grey, carbonaceous.............. 33 243
[0 P 02 245
Sha.le, dark grey, carbonaceous.. 07 252
Sandstone, white, ﬁne-gra.med ..... 20 272
Equivalent to Pale and|Shale, clay, light grey, sandy.. 08 280
Foremost beds, Belly Sha.le, clay, dark grey............. 60 340
River. Shale, dark grey, specks of codl........ 20~ 360
ShaIe, clay, grey, contains shells....... .. 10 370
Shale, clay, Erey...vivvievirarrieenrenennes 25 395
Clay, grey, greenish, light grey, sandstone. . 70 465
Sandstone. ﬁue-gramed containg carbonaceous
MALEET. ittt e e 20 485
Shale, grey, chocolate coloured.............. 30 515
Shale, dark grey, carbonaceous.............. 15 530
Shale, dark grey, with some coal.:.......... 05 535
Shale, dark grey, and ca.rbonaceous shale
with shells probably. 120 655
Equivalent to lower part of| In No. 6 well a coal seam was struck a.t
Foremost beds of Belly| 678-680 feet, equiwalent to 648-650 feet in
River. . No. 1 approximately.
Shale, chocolate brown...................... 35 690
Sandstone, light grey, comparatively coarse,
gave flowof water.................cooil 50 740
Shale, blue grey....cooooveiiviiiniinennien. 145 885
Shale blue grey, sandy in places .. 5 890
Sha.le brown, carbonaceous. .........c.euu.. 5 895
Lower Pierre shale. From driller’s record, no sample kept:
rownshale...........oooievivinnnnnnnn 315 1,210
Lime shell, hard 5 1,215
Shale, blue......ovvvvriernenennnennnn 185 1,400
Shale, brown......coveviviviriivneenns 205 1,605
Sand with grey clay in No. 6 at 1,652
1,682feet. . iiieiiiniiiiiiiienaaas 5 1,610
Colorado shale............ Shale, dark Zrey, TUBtY . .coveciei i, 250 1,860
Upper gas sand at 2,180 feet.
Shale, dark grey, typxcal Benton shale...... 342 2,202
Shale rusty, dark grey.......ooovviivnnn. vee 138 2,340
Lower gas sand at 2 336 feet.o.oenvnniiinnn...
Good water struck at 120.{eet.
Salt water at 690 feet.
Gas flow at 2,340 feet.
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34. Vegrewlle.

Seec. 18, tp. 52, range 14, W. 4th mer.
Elevation: 2,082 feet.

The first attempt at finding gas in the monocline crossmg Battle rlver
was made at Vegreville station, on the Canadian National railways, in
1912 and 1913. A small showing of gas was obtained, but when the well
reached a depth of 2,000 feet the attempt was abandoned and the casing
pulled. The well was finished April 6, 1913. As the department was not
supplied with samples from the well no advice as to the horizon reached
could be given. J. 8. Stewart of this department obtained permission to
examine the samples that were preserved and the following log has been
condensed from his notes.

Specks of coal were recorded in a great number of the samples and it
has since been learned that the samples were frequently taken in a bucket
also used to carry coal, so that the log already published (Summary Report
for 1916) contains some very doubtful references to specks of coal in the
samples. These are omitted from the log below.

. Thickness [Depth from
Probable formation. Material. in - suriace
feet. in feet.
Norecord......cocovvieeeviirenensenninsaees 20 .20

Clay shale—slate grey, very fine-grained,
small quartz grains, few specks carbonace-

OUS MNALEET . . ve st eretrreneenianinrenns 5 25
Sand, fine-grained, light yellow, iron-stained,
quartz carbonaceous matter.............. 5 30
Probably represents most{Mud and sand, some coarse sand, brownish|
of the Pale and Foremost| grey, CALEATEOUS .+« v e vers s ee e seneeeanns 5 |- 35
beds. Sand and mud, quartz grains as large as 4 inch| -
in dlameter, arkgrey.................... 15 50
Sand, light grey, contains small grains of resin
3 mch in diameter, fine-grained............ 5 55
Clay, grey, calcareous, small flakes of mica,
carbonaceous matter.............coo.uitn 25 80
Sand, light grey, very calcareous, contains .
pebbles aslargeasiinch.................. 50 130
Clay or shale, grey, slightly calcareous, fine-
grained, contains small specks of resin.. 15 155

Shale, grey, contains small grains of coal al
thin coal bed here, very calcareous, shghtly

SANAY o ivire ittt e 10 165
Sandstone, very calcareous, quite porous,
) coarse-grained...........oveiiiiiniinnaiann 10 175
Shale, grey, contains a little lime, darker at
bottom and contains a thin bed of coal. .. ... 10 185
Sandstone, light grey, contains g little lime,
slightly caleareous, medium-graihed....... 5 190
° Shale, light chocolate brown and grey,
slightly carbonaceous.......coovveviurenns 10 \ 200
Coal dirtys bed at least 6 feet.......... . 5 205
Shale, brownish grey, concretionary 35 | 240
Sandstone and shale, sandstone very light
grey, shale, dark grey.........o0vvnen. PN 15 255
Shale, dark grey, slightly sandy............. 60 .315.
Shale, light grey, contains some concretion-
«ary material and some carbonaceous shale. 10 325
Shale and sand, gas at 328 feet (2 to 5 feet
sand), shale, light grey, contains some
~ carbonaceousghale...............ooiiil. 15 340
Shale, dark grey, carbonaceous.............. 15 355
Shale, dark grey, contains g little carbonace-
ousshale...oooveeniiiiiiiin i iiiines . 10 365

69963—63%
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34. Vegreville—Continued.

Depth from

Shale, dark grey to black, fissile, iron-stained

Thickness
Probable formation. Material. in surface
feet. in feet.
Shale, light grey, sandy, contains a thin sand-|
stone, & little coal at 380 feet.............. 20 385
Sandstone, light grey, contains a little car-
bonaceous matter............ooiiiiiiae., 5 390
Shale, chocolate brown, containg a little
sandstone and carbonaceous shale.......... 120 510
Shale, grey, and sandstone.................. 5 515
Shale, light brown, and sandstone compara-|
tively coarse, gas reported................. 5 520
Shale, bluish grey, contains a little carbona-~
ceous shale.......oovveiiiiiiiiiiiiannn, 40 560
Shale, pronounced brown.................... 5 565
. |Shale, blue grey, very fine-grained........... 5 570
Shale, brown, sandy.......ccvoveieinrenn.. 5 575
Shale, blue grey....cocovviniiiiiiininannn, 10 585
Shale, brOWR. ...oocvvviinnrieiaenn.s PPN 30 615
Probably ¥ marine shales|Shale, light blue grey....................... 415 1,030
. equivalent 5 to , Pakowki|Shale, blue grey................o.ooiin. 195 1,225
) e.. . ﬁg Shale, dark blue, very carbonaceous......... 25 1,250
B . K g Shale, light blue...... . ....cooveiiriiienn.s 35 1,285
EM = Shales, light blue, sandy, and some carbona-|
U - 4 ceous matter, contains shells............... 35 1,320
Trace of Milk River beds.|Shale, light blue, contains a little white sandy _
shale and carbonaceous shale.............. 35 1,355
{Shale, blue, slightly sandy, gas about 225,000
feet, reported at 1,360 feet................. 10 1,365
' Shale, blue......covvevnennn... e 110 1,475
Strata below this probably Benton in age.
Shale, dark grey to black fissile............. 90 1,565
Shale, dark grey to black, a little gas reported.
1 here......... DA 5 1,570
Shale, calcareous, dark grey to black in .
COLOUT. ot veree it aneeineasaannen 130 1,700
Shale, dark grey to black, not as fissile as
ADOVE. . rririr et it 45 1,745
Colorado shales and sand-|Shale, dark grey toblack.:................. 115 1,860
stones. Shale, light brown, sandy................... 5 1,865
' Sandstone, brown, very fine-grained, a small
flow of gas from 2-foot bed of sand. Bot-
tom of sand reported at 1,872 feet.......... 10 1,875
125 2,000

=

The major part of the gas came from 1,360—f06t sand—very little gas

from the 1,870-foot sand. T

feet.

otal flow reported to have been about 225,000
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35. Victoria. .

Sec. 12 tp. 58, ra.nge 17, W. 4th mer.
Well drilled by Geologlcal Survey, 1899.

Elevation: about 1,850 feet.
Driller’s record:
Thickness |Depth from
Probable formation. Material. in surface
{eet. in feet.
Sand. .o e e e 10 10°
Lower part of sandstones at|Shale, light grey, with traces of sand........ 10 20
Victoria. Shale, grey, sandy..........ooiiiiviieinnnnn 10 30
Shale, light grey, sandy..........ccoueennnn. 20 50
Shale, light grey, nosand................... 50 100
Shale, grey, darker in colour................ 10 110
Shale, grey, lighter................ e 10 120
Shale, grey, brownish...........cvevvvieann. 10 130
Ironstone layer.......ccooriiviinnneiionenn. 1 131
Mostly marine shales com-{Shale, light grey.......ccoveviiiiiiennnnn.. 9 140
parable to upper La(Shale, light brownish-grey, quite hard....... 40 180
Biche, lower Pierre in| (At 156 feet struck a small veifi of gas)
age. Shale, dark-brownish, with streaks of iron-
SUOME. ..t e 80. - 260
Shale, dark brown. Strata of sandstone..... 10 270
Shale, grey. Ironstone stratum....... s 10 280
Shale, grey, with 3-foot ironstone stratum. .. 10 290
Shale, hard, brownish grey............. e 10 300
Shale, hard, grey......covvveviiinininneans. 10 310
Shale, softer, dark grey.... . 30 340
Shale, harder, dark grey.. 10 350
Shale, hard, brownish gre 40 - 390
Shale, hard light grey, with 2 feet of iron-
o173 11 20 410
Shale, brown..........c..cviinenn. e 10 420
Shale, brownish grey........cooveeveiieenn. 50 470
Shale, very hard, groy............cvvvenonn 10 480
Shale, light brownish grey. At 495 feet
water, slightly saline, and gas............. 20 500
Ironstone stratum.............cooiiniennnn. 8 508
Shale, light brownish grey.................. 12 520
Shale, grey, losing brown tone............... 10 530
Ironstone stratum......... ..o 5 535
Shale, hard, licht grey...................... 5 540
Shale, grey, with stratum of ironstone....... 10 550
Shale, bluish grey........cooviiieinieiinena 4 554
Shale, dark bluish grey..................... 6 560
Shale, dark bluish grey, with ironstone|. ]
gtratum and fragments of pyrite........... 10 570
Shale, grey, very A 50 620
Shale, very soft, grey, with 3 feet of sand-
stone or ironstone. .. ......c.oeveiieieeanaan 10 630
Shale, bluish grey, very soft................. 75 705
Shale, soft, dark.........cccvviiiviniienn.n. 255 960
Shale, soft dark, with layers of sand and a
little gas........ 10 970
. Shale, soft, dark 30 1,000
Lower La Biche shale|Shale, soft, dark, with streaks of sandstone.. 20 1,020
(Celorado). - Shale, dark: Gas...........voevvinvinernnn 10 ,030
Shale, dark. Increased gas................. 60 1,000
Shale, soft, black..............coviiiieinen 140 1,230
Shale, soft, black, with streaks of sandstone. 20 1,250
Shale, soft, black. ..........coivivivieninnn 70 1,320
Shale, brown, with sandstone layers..... e 20 1,340
Shale, soft, dark.............ccovverivnennns 50 1,390
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35. Victoria—Continued.

: Thickness |Depth from
Probable formation. Material. in surface
feet. in feet.
Shale, bluish, with thin streaks of sandstone 20 1,410
Pelican sandstone. Shale, black........cooiviiiiiiiiiiinninen, 18 1,428
Sandstone, hard............covviiiiiiiie.. 2 1,430
Pelican shale. Shale, black.......ccoviviiiiiiiiiiininne 30 1,460
. |Shale, bluish...........coooiiiiii i, 40 1,500
Shale, bluish, streaks of sandstone with gas.. 65 1,565
Sandstone, hard................cociiiiiil 10 1,675
Shale, dark, mixed with sandstone.......... 10 1,585
Grand Rapids sandstone. {Sandstone, hard...............ccoeveinenenn. 15 1,600
Shale and sandstone strata mixed........... 45 1,645
, R Sandstone, hard...............ooiiieaa 5 1,650
Sandstone. ..ovuvrr i i e iaa 15 1,665
Shale,dark........c.ciiiiiiiiirineaniaas 4 ‘1,669
Sandstone, very hard.................0.uu.. 11 1,680
1Shale, dark blue, with strata of hard sand- :
gtone 1 to 4 feet thick................... 90 1,770
Clearwater shale. Shale, dark blue..........ccovvvvieennnnnn, 70 1,870

Regarding the results obtained at Victoria? Dawson writes:

“In the section on the Athabaska, including the borings at Athabaska
Landing and Pelican river, the persistence of the Pelican and Grand Rapids
sandstones renders it. possible to fix equivalency of horizons with consider-
able accuracy, but neither of these sandstone intercalations occur in recog-
nizable form at Victoria, and it does not appear to be posmble to draw any
line of demarcation until a depth of about 1,500 feet is reached, at which
depth it seems probable that beds representmg the Grand Rapids sandstones
may be entered . . . .

“Frem all the evidence now available, it would appear that the
Victoria bore-hole penetrated to within about 250 feet of the top of the
‘Tar-sands’, should these occur here, this horizon being at a depth of
about 2,100 feet from the surface. At Athabaska Landing the bore-hole
probably reached to within a very few'feet of the top of the ‘Tar-sands,’
which may there occur at a depth of 1,800 feet.”

1 Geol. SBurv., Can., Sum. Rept., 1897, 1898, 1899.
2 Geol. Surv., Can,Ann Rept., "yol. XII, p. 12A.
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36. Lethbridge.

Elevation: 2,983 at Canadian Pacific railway station.

Driller’s record:

Thickness {Depth from
Probable formation. Material, in surface
feet. in feet.
1 7% 1 12 |,
Gravel. oo einin e 40
Hard-panand gravel........................ 138
Surface deposits 209 feet. |Hard-pan.......ceeeeriierariinreinnnninnns 20 .
: . Sand and gravel......o.viviiiiiiiiiienan., 59
Soapstone..c.ceeeveinnii... PP 25
Gravel . oooeenreir e e 5 299
Shale..uueereeieneeeeein it 111
Sandstone...ocovee it 24
Soapstone and shale......................... 46
Sandstone. .oeeiven e i 30
Shale and sandstone......................... 121
Pale beds of Belly River |Shale.......cvviveuniiinrniiinniinnnen.. 36
formation 651 feet. Soapstone and sandstone.................... 10
Soapstone and shale........................ | 73
Shale, black................c... N 12
S0aPStONe. . .vvuiirii e i e 15
Shale, black....oovvervivniinriiininnneennns 143
Sandstone...oeseeiaiiiiiiii i 25
Limestone........ e 15 950
Shale,black.......:ccovveiiiiiiiiii .. 36
Limestone............. e 6
Shale, black..........0ciieviiiiii i, 158
B Shale, EIe¥..ccveiiiiiiiieie i iiiieiannnnn, 30
Foremost subdivision Shale, black..........coeveeiiina... R, 10
brackish water 350 feet. [Sandstone........covvvvvieniniinieieninnnns 9
Shale, black.. ...ooveeneneeniiiinnienin.. 20
Shale, grey..coveeiieiiiierienienineannas 9
Sandstone...veveenriiiiieiiiiiiiiiiiiiiii 9
Shale, black...couveiivnenenreineneenananans 54
Sandstone....eeeerriiiiiieiiiiiiiiiiiiaa 9 1,300
hale, dark.....ovvrereriniiiiireieiennen.. 80
Pakowki shale 215 feet.  |Shale, lighter..........ocvovivniriiiinin.... 70
- Shale,dark........coooiiiiiiiiiiiinnana. 60
Shale, hard, dark........cooeiviiinnnann... 5 1,515
. Sandstone...... et n e 5
Milk River sandstone 88 |Shale, green, very hard..................... 4
feet. Shale, 80ft...vvvveerreneiennennn e 32
Rock, sand. Water-bearing................. 47 1,603
Shale, greenish......coooviveiinieniininnnn. 100
Shale, dark......covvennvinneiiiiinninnann 142
Shale, dark, with streaks of white........... . 95
Colorado formation. Shale, caleareous. ..ooovveeereenerneennnens 125
Shale, dark............. e, 80 .
Shale, light grey......covviiirviinanan... 30
Shale,dark........occoviiiiiiiiiiiiinnn, 45 2,220
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37. Kipp.

ec. 34, or 35, tp. 9, range 23, W. 4th mer. .
Well drilled by the West Canadian Coal Mining Company at Kipp station. Well completed
in June, 1910. Started 10 feet above water-level and 50 feet below the sandstone over-
lying the Bearpaw.

Driller’s record:

Thickness |Depth from
Probable formation. Material. in surface
feet. in feet.
Silt, river.........oovoeatn Neverrnerentennen 20 20
Clay...ccoveeevnnn, i 12 32
Bhale. .t e 64 96
Sandstone.. ... i e 19 115
hale. . ..o e e 14 129
Bearpaw. Shale, 8andy...c.coviirivniniiiieineiannanns 14 143
TrOnStONe. . vuv v erer e eiee e iereeaneeeannans 1 144
Shale....ooveiiiiii i ‘ 22 166
TronStone. ... vuevieevenroinennsnrneennnens 1 167
] L O 93 260
Shale, sandy............... [ 305 565
. |Sandstone.................. e 27 592
7o ) PN 3 595
Belly River. Shale......coovviiivirennns e, 5 600
Shale, sandy............... e 15 615
Shale and sandstone...............vvviean... 43 658

The 565 feet of the Bearpaw passed through in the well, together with
the 50 feet above the top of the well, makes a total thickness of 615 feet
for this series at this point.

A complete section of the Bearpaw shale is given in the following dia-
mond drill record made near Scabby butte.

Sec. 9, tp. 11, range 22, W. 4th mer.

Thickness |Depth from
Probable formation. Material in feet surface
and inches.| in feet.

Shale, dark, soft...............covvinenn.. .. 27 -
Shale, dark, sandy...........covvvvenvvnn... 150
Shale, hard, tough.......................... 31
Shale, sandy........covviiriiniiniiaiiinn.. 17
Sandstone, hard......... e [ 2 N
Sandstone, soft, grey...... e 30
Shale, soft, dark................coenin.. 19
Shale, hard, dark..........cooovinivnvnnnn.. 18
Shale, dark, sandy..........covvvinnenn... 119
Shale,dark...........ooooiiiiiiiienenn.. 93 2
Ironstone band.......................ccviu... 0 10
Shale, dark.........ccoceeveiiiiiiiiniannan.. 70
Shale, dark, sandy........cooviiiinennn... 36
Ironstone band.............................. 0 10
Shale, dark, sandy............ciiniinnnn... 7 6
Shale, sandy......coviiieiiiiiiiiininnn. 0 8

622

Next underlying are the coal—bearinz beds of the

River series.

top of the Belly
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38. Gleichen

Sec. 13, tp. 23, range 22, W. 4th mer.
Elevation: 2,926 feet.

Driller’s record:

Thickness |Depth from

Probable formation. Material. in surface
feet. in feet.

Sandand elay.......c.cooveieiininn, AN 8 8
Quicksand.......coiiiiiii i 20 28

Clay, blue, with gravel and boulders........ 39 67

N Sand, black. ..oooiieiiiiii i 11 78
Clay, bIue. .. coovieiniiiianiiveeiarennanns 22 100

Gravel, cement......covevvereneiennrnnennns 15 115

S0aDSEONE. «evitv it e 40 155

Sand, white, small flow of water............ 5 160

S0aPStONE. . .vvv i iiiiii i 94 254

Sand, black.....c.coiiiiiiiiiiiiiiiiiiiea 7 261

Soapstone, 100Se...vveeiireiireiierianerenenn 74 335

Lime, White.......ovuiieinnnireeernannnns 3 338

Shale, black........ooiviiiiiiiiiiiiiian, 40 378

' Rock, putty. .. 13 390
Lime snd loose shale 10 400
Soapstone............. 35 435
Rock,sand..............couoenn 9 444

Shale, black.......... .o iiiiciiiiinae, 20 464

Soapstone, gravel, with sand and water...... 38 502

39. Calgary.

Well No. 2 of the Calgary Natural Gas Company, on Col. Jas. Walker’s land, East
Calgary, near the Bow river.
Elevation: 3,415 feet.

Driller's’ record:
., Thickness {Depth from
Probable formation. : Material. in . surface in
feet. feet.

Deposits, surface, gravel and boulders...... 54 54

SandStone. .ouevrrerr e . 20 74

Shale, softy blue..........coooeiveeiiit, 37 111

Sandstone, hard and fine,................... 8 119

Shale, soft, white.............oeeeviiiiin.. 7 126

Lime crystal, quartzite..................... 11 137

Shale, s0ft...ooeiiiiiii it 6 143

Slate, White......cooevvriieireiireneeeneenn. 2 . 145

Shell, sand, hard..........ocoovviiiien . 2 147

Edmonton formation. Shale, White........ovveerviiennneenriennns 4 151
Shell, sand......... N 1 152

N Slate, white, hard...................cooil 6 158

Shell, lime, hard............cc.coevivenn.. 2 160

’ Slate. White, -1 ¢ N 18 178
Shell,sand......oovvvinreriieininninenann . 2 180

Shale, blue, soft............. s 35 215

and.......... 13 228

Slate, soft.....coviiiniiann.. 24 252

Sand, grey, hard and soft a.lternatm 16 268

Sla.te, White...ovviieinnnnneronnnnnns 7 275

Sand.. ...t e e 5 280

Slate <707 & 7P SN 10 290

Slate, grained.............. O S 10 300

Sand, grey, hard e ...ooveiniiiniiiiiniinee 35 335

Slate, L 5 340

Dawson, Roy. Soc. Can., vol. IV, seoc. IV, p.99.
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39. Calgary—Continued.
Thickness |Depth from

Probable formation. Material in surface
feet. in feet.
Sand, hard.......ooiii it 12 | 352
! Slate dark, grained, lig. culm............... 8 360
d, grey, hard, with pebble............... 70 430
Slate, 80ft....veivveiinnoene e bereeaanes 2 432
Sand, BYey.e.e.r ot reeatneeiriteneerieana, 8 450
Sla.te, grey and black carrying traces of coal. 57 507
Sand, medium hard.................c.euin.n 5 512
Slate black..iiieriiiinniriiiniiniiiniiiaes 3 515
Sand, black. .c.vvvveiiiiniieiiniiienieaninas 15 530
Slate hard, BEOWI. conen oo 20 550
Slate RIS e e vnes oo 25 575
Sand, grey, fine....c.oieieeiiiiiiiiiiiea.. 10 585
Slate thte .......................... 5 590
Sand, BTV v e evernennrnsensenessseneonsnneaen 6 596
Slate, 80ft. .cvvirere it i 597
R Sand, BArd. . cvieeiiene et 13 610
Sand, grey, 80ft....coviiiriiiiiiiiieii., vee 27 637
Sa.nd, grey, SharP....ovveeiiiiiiieraieaenann 11 648
111 S 12 660

Sand and ‘slate in alternating layers of 10 to
D T 78 738
I3 7 SN 35 773
Sand, grey, <o) § RN 19 792
Slate dark, 80ft.....ooieriiiiiiiiiiiia e 9 801
Sand dark grey..coooiiie it iiieneaas 37 838
Slate. 5 843
15 858
4 862
13 875
43 918
10 928
26 954
- 2 956
7 963
Slate, black, gramed..... i remeeeneataean 30 993
Sand blue, hard 20 1,013
Slate...oovernennns 12 1,025
Sa,nd blue, ha.rd 63 1,088
Sl 42 1,130
14 1,144
3 1,147
34 1,181
2 1,183
49 1,232
4 1,236
7 1, 243
42 1,285
Sand ﬁne, dark blue turning grey........... 103 1,388

Shale hard, grey turning to soft and black
then brown, ....... feeraiei e tereenaaas . 80 1,468
S (1o S 5 1,473
Shale, brown. .... Ceetsieseiaemetanreitoranes 15 1,488
Slate, white.......... Ceretneseraneeaens ceenn 74 1,562
1mestone ....... L ebesaeetreattanenaananaonn 36 1,598
and, grey, sharp.............oceeieiinnn... 75 1,673
Slate, white turning to brown................ 93 1,766
Sand dark grey, fine................... e 55 1,821
Slabe, a4 52 1,878
Shale, brown.....coovevirniieinrenrnnnnnnns 25 1,898
[ Pt 13 1,911
Sand, dark § BTOY e eirreenerarnssrsnennnonnns 42 1,953
Shale, black, grs.med ............ 17 1,970
Sand, hard, BDG. avn e . 15 1,985
Shale, brown.............. Meeeraeerieeanaees . 6 1,991
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39. Calgary—Continued.

. Thickness | Depth from
Probable formation. Material. in surface in
feet. feet.
Marine beds of. the upper{Sand, black, hard....................cc..... 74 2,065
part of the Pierre are|Shale, brown......... et i s 10 |- 2,075
probably represented in|Shell,sand...................ciiiiiiiiannn, 3 2,078
part of this section,|Shale,brown...........ooviiiiiiiiiiiinnn... 8 2,086
though most of it seems|Shell, sand.............covviiirevrinvnnnn.. 4 2,090
to be shore deposits. Shale, brown.....cco.ovverniuniiininiennnn.. 32 2,122
L Sand, dark grey......covvveeriiinniinnnnns 20 2,142
Shale, BroWh. ...ooovi it eiiiennens 13 2,155
Shell, very hard and flinty.................. 2 2,157
Shale, brown.........cooeiiiiiieniainin... 10 2,167
Sand, Erey.cieir i . 5 2,172
Shale, brown..............coiiiiiiiiiin., 7 2,179
Shell, sand....coveiiiiieiiiiiniiennnenenn. 2 2,181
Shale, brown.................... [ 11 2,192
hell, hard................... P 5 2,197
Sand, brown.....cooviveieneiniinininniinann, 5 2,202
Shale, sandy brown, with .some culm or
L 0TS 40 2,242
Slate, white, and sand shells with pebble.... 10 2,252
Sand, light grey then dark grey, hard and
soft with pebble at bottom............,... 110 2,362
Shale, DrOWN..eveeeevreneenereiieainnreenns 12 2,374
Shell, hard, brown.............coevvinnnn.. 4 2,378
Coal, semi-bitumimous...................... 1 2,379
Shale, sandy..cooevivene i, 9 2,388
Shale, brown.....ocovueeviiiiiii e, 6 2,394
Sand slate, black and shaly, calcareous mat-
ter with sand and dark brown pebble.... . 16 2,410
Sand with white quartz crystals............. 8 2,418
: Sand, grey, hard l;;ebble, trace of culm...... 3 2,421
Shale, sandy, with shells of bitumen......... 31 2,452
Gypsum, calcareous..... v neeiiareae e, 2 2,454
Shale, sa.ndy ........... e 4 2,458
Shale, dark and soapy ....................... 25 2,483
. Slate, black, with sand shells............... 5 2,488
Slate bla,ck flaky, with bituminous coal
.................................... T 14 2,502
Shell ha,rd and ﬂlnt-hke .................... 6 2,508
Shale, black and flaky........oovoriiins .. ° 4 2,512
Slate, shaly.......... [N P 12 2,524
Shell,flinty, hard........................... 4 2,528
Slate, shaly....c..ccvvenr i, 5 2,533
Shell,¥sandy.....coveveeievinenennn.. P 2 2,535
Slate, shaly........oooooiiiiiiiiin.. 9 2,544
Shell, hard and gritty..................oon.. 3 2,547
Slate,shale....oooveviii oo, 7 2,554
Shell, 8andY. e cvvveeeieriiieniinenianenns 4 2,558
: Slate, shaly........... e 2 2,560
Coal.u.vvivinnnnnnnn,s peeeesa. e 5 2,565
Belly River beds. " |Shale, sandy, culm..............cccoiniinn.. 4 2,569
. Shell, sandy......ovvvirereiriiennnannens 3 2,572
Shale, sandy, pebbled....................... (] 2,578
Sand, with streaks of shale, a little gas...... 32 2,610
Shale, black and sandy............cooviunn.n 13 2,623
Shell, sand....ocovveeiinieniiiieeinnnennn. 3 2,626
Shale, black, with some coal................ 10 2,636
Sand shale, coal showing.........c..cvvvenens 8 2,644
Sand, black and whlte, with pebble........ 12 2,656
Coal §hale OF QUM ... venriennsereines 2 2,658
Coal BeAIM. . .ovveerieenreiirieien e .7 2,665
Shale, sandy...o.oovirieeniinieeinennn, 1 2,666
Sand coarse then fine............... PR 16 2,682
[ 7 S .- 1 2,683
Sand grey thendarker...................... 19 2,702
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39. Calgary—Continued.

. Thickness | Depth from
Probable formation. Material. - © in surface in
) ’ {feet. feet.
Shale, black and sandy...o.vivviiivinennn, 17 2,719
Shell, sand....oveeenininriiinraseenenennns 2 2,721
Shale, black, sandy.............. 0 .......... 18 2,739
. |Sand, black and hard....................... 3 2,742
Sand, with shale.......... e, 10 2,752
Sand, fine, black, very hard................. 9 2,761
Sand, coarse, gas sand. . ....coviiriiinianinn. 11 2,772
Coal with tarry-like sand just above it...... 4 2,776
Shell gand, blue, hard................c.outte 3 2,779
Slate, black......cooviiiiisniinnnninnnn. 15 2,794
1oL o1 703 1 - J A 1 2,795
Sand, COArse, Zrey...cvuivtieneneraernereens 5 2,800
Coal, bituminous........ 1 2,801
Slate, sandy.......... .8 2,810
Shale, brown............ 9 2,819
Sand, coarse, grey...... 15 2,834
Coal, bituminous........ 3 2,837
Slate, dark brown.... 8 2,845
Shell, sand................ 3 2,848
Shale, dark brown, soft. .. 20 2,868
Coal, bituminous.............. 4 2,872
Slate shale, with soapstone.... 6 2,878
Sand, coarse and grey......... 19 2,897
Slate, black............. 1 2,898
Sand, hard, black............. ..., 6 2,004
Coal, bituminous....ocoeeveenennn. 3 2,907
Slate shale, hard.................. 42 2,949
Coal, bituminous.......... S 3 2,052
Shale, slate and coal............ .. 15 2,967
Total depth of well..........coiiiiiii it oeeinnnnnn 3,414
There is a small production of gas from this well.
Analysis of Gas.
Carbon dioxide. . ... uuiiu ettt iir it e 0-0
Carbon monoxide....,........... 0-0
OXYZeN. v iveiinrnnn.n 0-1
Heavy hydrocarbons. ........ 1-80
Hydrocarbons of marsh gas series 86:70
Hydrogen....... e PR . .. 540
Nitrogen........covvveeeerennnn. e e s 6-00
100-00
Cad
: 40. Ponoka.

Sec. 4, tp. 43, range 25, W. 4th mer.
Elevation: 2,645 feet.

The Provincial government recently drilled a gas well on the grounds
of the asylum at Ponoka. The well is now 2,350 feet deep and has 8-inch
casing down to 2,139 feet. Gas was encountered at the following depths,
given in feet: 853, 912, 1,106, 1,396, 1,524, 1,872, 1,930, 2,257, and 2,300.
~ Down to 1,935 feet the flows of gas are small and of no commercial
iiportance. At 2,257 feet there was for a time an open flow of 100,000
cubic feet per day with rock pressure of 410 lbs., but this was reported as
fast failing. According to the Geological Survey’s small scale map
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40. Ponoka—Continued.

Alberta the rocks at the surface of Ponoka are of the Paskapoo formation.
A Jog of the well compiled by the Department of Public Works at Edmonton
follows:

. Thickness{ Depth from
Probable formation Material. in surface
. feet. in feet.
Sand (water at 75 and 125 feet)............ . 137 137
Clay,blue...coviveiiniiiininnrannnns e 21 158
Shale............. Mot aeaaes . 20 178
Coal, 12 inches............. cen . 1 179
Shale........covvvenennnn.. e . 16 195
Clay, blue............... . 14 209
Paskapoo. Shale..........c....... . 91 300
Coal, 25 inches thick. . 2 302
Clay, blee......... . 7 309
Shale, brown..... . 31 340
Shale, lime.... . 9 349
Shale, black......... . 41 390
Sand, "white (zas at 409 feet). - 31 421
Shale, black (5 inches coal at 433 feet)....... 29 . 450
Shale, Brown.....coviveviviirvnnenns e 10 460
Coal, 8 feet thick . 8 468
Shale, brown. ... . 57 525
: Lime (not hard)............... . 30 . 545
b Sand, hard (Water at 548 feet).. . 25 560
Sa.ud soft. . 5 565
Cla.y, blue. 35 600
........ 17 617
Edmonton formation. Shale black. 25 642
Sand, grey........c.... 9 651
Shale, black and brown 54 715
lee, hard.. 12 727
Sand, white 23 750
Shales, black and brown. . 100 850
Sand, white (zas at 853 feet 855
Shale, brown. 12 867
Lime, grey. 11 878
Roek, pink.....cooeoinal ees 22 900
Sand, grey (gas at 912 feet)..........cevuen.. 15 915
Shale, black. 123 1,038
Ly blacKk. cver i e 20 1,058
Sha.le, brown with sandstone partings; gas
Shales. at 1, 106 feet.oooveeiniinnneny s 80 1,138
Sand...0.cieoeiiiiiiiiii, . 10 1,148
Shales, blackand brown.............couvun. 112 1,260
SANA ... % oot 10 1,270
Shale, brown and black............c...ov.... 110 1,380
SANA. ...ttt eeeeaans 20| , 1,400
Shale, black and brown..................... 62 1,462
- Sand, white......ocooevennnn, feeeraeereean 9 1,471
Shale, blue black and brown...........ouu.. 183 1,654
Sand, white....ooieeiiiiiiiireiaiinanenan . 146 1,800
Shale, black......oviiiiiiiiiiiiiienienannn. 10 1,810
Sand, white....... P et 52 1,862
. Shale, brown..... it aesaarenes .18 1,880
Belly River formation. Shale, black.....covveiveuiiiirearnerneanas 50 1,930
Shale, grey, brown, and black......cc........ 140 2,070
Sand, white....covveiiiiiiiiniiiriinieinnnn 16 -+ 2,086
Shale, black.......coovitieiiiiiar i, 4 2,000
Beds of black and brown shales, alternating,
and white sands............. etieeieienaes 167| 2,257
Main flowof gasat.......ovviiveiienneenn]vernaenns .. 2,257
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41. Wetaskiwin.

No. 1 City well near power-house.
Elevation: 2,492 feet.

Driller’s record:

. Thickness |Depth from
Probable formation. Maiterial. in surface
feet. in feet.
1S 1051 10 10
Clay,blue........cooiiiiiiiiii i 82 92
Sandstone. ....ovvie i e i 93
Shale, blue.....c.ooovieiiiiei iy 27 120
Sandstone......co.oeiiiiiiiiiiii i 2 122
Shale, blue.......c.ooeviiiiiii i 13 135
Sandstone........cooviiiiii i s 3 135%
Paskapoo formation. Shale, blue............ooviii i 43 140
Sandstone.........oooiiiiiiiiiiiii i, 1403
Shale, blue........c.oviiiien it 23 1633
Sandstone....oveo i e 1% 165
Shale with small sandstone strata....... AN 111 276
Sandstone..o..vereeriiieriiianeineanan., . 44 320
Sandstone and shale strata.. ... ... 20 340
Shale. .oueeen i i 8 348
Sandstone ................................... 15 363
Shale, brown.....cooiviiiir i, 40 403
Sandstone....ovveveiiii i 2 405
[0 8 413
Shale, bYrown...oovvri i 95 508
Sandstone. .uoue ettt s 8 516
Shale and sandstone strata.................. 42 558
Shale, grey (gas).........ooviiiiiiiiit, 27 585
Sandstone. .......ovireiiiii i 5 590
Shale, grey.e .. oveeenr il 150 740
. 00D o s e e e 4 744
Edmonton. -Shale, dark...........oooiiiine 44 788
Sandstone,.....oer it 6 794
Shale, dark, LT 31 825
Comloc. it e 3 828
Shale, light...oooooi i, 10 838
Shale,dark. ... 50 888
Shale, very light............................ 6 894
Shale, dark...........coiiii i 6 900
Shale, light....c...ooooiii i, 5 905
Shale, dark............. 32 937
Coal and shale strata................... . 7 944

A second well was bored about half a mile east of the firgt, apparently
at the same level, but does not seem to have the same measures as the
lower part of the first well, that is, the coal seams are apparently not con-

tinuous.
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41, Wetaskiuin—Continued.

Well No. 2. W. L. Crane, city engineer.
Drilled by Northwest Drilling Company, 1913.

Thicknes'

Depth from -«

Probable formation. Material. in surface .
feet. in feet.
Coal seams (two) in top measure............ 710 710
Clay, b! 145 855
Sand, grey.. vee 23 878
L2 SN L 2 880
Shale, black...c.vvereeiieneraniiincioeannn, 70 950
Shale member below Ed-|Sand, soft, grey....c.cveiviniieiin i, 52 1,002
monton formation. Mud, shaly (httle gas at 1,187 feet).......... 185 1,187
Mud, shaly (gas at 1,216 feet)................ 29 1,216
Sand (gas at 1,248 feet)...............coouven 39 1,255
Part of upper part of Belly Shale, broken, and sand.... 35 1,290
River formation. Sand (gas at 1,347 feet)..... 82 1,372
Slate, white.............. 48 1,420
Sand (gas at 1,443 feet).. 45 1,465
Slate, White...oooviierniiiiianeaannn 46 1,511

A third well was drilled near No. 1, the log of the lower,part of this well
is furnished by the city clerk and probably continues that of No. 1. The

intervening members

as given in well No.

2 seem to show a passing through

a small thickness of shales and a second sandy member entered at 1,216
feet, giving a thickness of 336 feet for these shales to be added to well
sectlon No. 1. No. 3 then furnishes the remamder of the;No.%1 section.

No. 3 gas well from 1,400 to 3,180 feet.

Driller’s record.

Thickness |Depth from
Probable formation. Material. . in surface
feet. in feet.
Shale, grey, sandy, hard.................... 70 1,470
Shale, BrOWN. . ...evverererenecrvneecienneens 30 1,500
Shale, brown, with small sandy shells....... 30 1,530
Shale, grey, sandy, brown and hard......... 10 1,540
Shale, hard, grey......coocoviiiiiiiiiiinn, 10 1,550
Shale, hard, brown.......................... 5 1,555
Sandstone, hard, grey............coiiiiian. 5 1,560
Shale, hard, grey, sandy.................... 80 1,640
Sandstone, hard, grey............. oo et 22 1,662
Part of sandy upper mem-|Shale, hard, brown.............c..o.oocenin.. 59 1,720
#er of Belly River forma-[Shale, hard grey, sandy; gas 20,000 feet at
tion. 1,740 feet. oo v e te e eiie e ieriaeeneannen 70 1,790 -
Sha.le, hard, brown..... A 40 1,830
Sand, grey; water at 1,835 feeb.............. 20 1,850
hale, sandy; water at 1,860 feet............. 40 1,800
Sandstone; water at 1,915 feet............... 25 1,915
Shale...iiveiserineiaoenerenee ooy 75 1,990
Shale, Zrey...veieeiiererreeneiieeneananess 10 2,000
Shale, sandy, grey: gas at 2,035 feet......... 120 2,120
Shale, BroOWh. cvvuereevnnierrnerneearvnannes 60 2,180
Shale member Belly River|Shale, grey......ccoivriieneinirenovenrane, 75 2,255
Shale, bYowWn. ..ooeviiieiiiii i 689 2,944
Sa.ndstone, brown......ovevenn.. P 81 3,025
. Shale, brown......coovevevveeienniennns P T 25 8,050
Lower sands of Belly River|Shale, brown, and sandstone................. 50 3,100
hale, light brown, and sandstone......... . 70 © 8,170
Sandstone, grey...... Ceeees heeeieeenans P 10 3,180
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41, Wetaskiwin—Continued.

The section given in wells No. 1 and No. 8 may be considered as con-
tinuous, whereas well No. 2 gives the shale beds between the Edmonton

and top of the Belly River.

These may not be typical marine deposits,

but are supposed to be at about the horizon of the Bearpaw. Putting well
No. 2 between No. 1 and No. 8 we get a section of 403 feet for Paskapoo;
541 for Edmonton; 336 feet of shales at base of Edmonton; 840 feet
sandy measures of upper part of the Belly River formation followed by
824 feet of shales probably marine member of Belly River, and 236 feet
of the lower sandy member of the Belly River formation comparable with
the Milk River sandstones‘

42, Camrose.

Sec. 2, tp. 47, range 20, W. 4th mer.
Well bored for gas in the town.
Elevation: 2,427 feet.

* | Belly River
formation.

Driller’s record:
Thiekness |{Depth from
Probable formation. Material. in surface
feet. in feet.

Deposits, surface 10 10
Clay, yellow 25 35
Clay, blue 75 110
oal...... 5 115
Shale, grey 20 135
Edmonton. Shale, sandy 30 165
oal........ 1 166
Shale, brown 89 255

Coal........
Shale, brown.. 22 277
Shale, brown.......... P 118 395
Coal, shale, some Water........ovvvevereennn 19 414
® Shale, DFOWD. cvvvevviieiiiiineenieennernnens 6 420
Slate, Zrey..ovvereeerneeenennennaneenananns 23 443
Sandstone, grey..oee.eeerrenerierenrennsns 33 476
Shale, grey. ...ooovviiieniiiiiniieennneness 14 490
Probably Pierre shales. [Shale, brown....cccoveiinvneienenrnreennnonn 70 560
Sandstone........... ... N 11 571
Shales, sandy, DrOWn....vveeenrierreennnnenn 69 640
Slate, ErOY  euvereetrnerrnueanerrnsennnnennns 20 660
Slate, sandy......cvvirrieinenrneraeanens .. 30 690
Slate, EreY . v eirenrnnnrnnrenerrensonns P, 10 700
Slate, Sandy (88)...crevrrorrennrurecrnnnans 20 720
Sandstone, grey, and sandy shale............ 163 883
Slate, Zreen. coueeeeieiieriirereennnennes .. 12 895
Slate, gsandy....... s 65 960
Shale, brown....... 5 965
ggntlistone ...... o 73 L gzo
ale, grgy, sandy........... : ,040
- Shale, bro W ........................ 5 1,045
Slate, sandy ................. P 97 1,142
Probably reached the Shale, Brown...c.oceeriannen. P 38 1,180
Belly River, Slate, Zrey..ovverrrrerreriaennrnnnns . 20 1,200
Shale, grey, sandy.....cooveevenennnenn. veens 35 1,235

'{Gas obtained: 149 200 cu. ft. per day.




See. 1, tp. 51, range
Elevation: station,
Driller’s record of t
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43. Tofield.

19, W. 4th mer. -
2,205 feet.
own well No. 2.

Thickmess {Depth from
Probable formation. Material. in surface
' feet. in feet.

Clay, blue.....vovieiiiiiiniiernenneaeenns 20 20

Sand, grey, and water.......c..ceevviinneennn 40 60

Sand, grey......ciiiiiiiiiiiiiiiieeraeneans 15 75

Shale, brown.....c..ccovviiiiiiiienneanneen. 45 120

Shellsand sand............ooiivinennninnn, 15 135

Shale, brown.......o.oovveniienn. veeneens 65 « 200

Sand, Zrey. ..o viir i iae e 12 212

Shales, brown...........covevieereeneerrnnn. 58 270

Sand, grey (gas at 273 feet)...ccveevenerneran. 10 280

Well starts near base of|Shale, brown...............ccievvvuuirnnenn. 60 340
Edmonton. Sand, grey, gas at 390 feet; water 490 feet.... 175 515
Shale, brown.............. e rereeserenraneen 95 610

Sand, Zrey. ... ir it ie e e, 5 615

Ceal. .o e e s 3 618

Sand, grey....oviiiii it in e 7 625
Clay,blue......cooiiiiiiiieenneannnens .. 225 850

Shells, ime....ooovviviiiieieeneenensenns. 10 860

Shale, blue....oooevviiiiiei i iiiennnennn 100 960

Sand (2a8) ... .ottt ie e 40 1,000

Shale, brown.........oviivrisrnrecarnnneens 20 1,020

Slate, blue. ... ovviiiiiiiiiiensriainiene. <37 1,057

Water and a little gas at 1,065 feet.

Slate, blue.......cooiiiieiicann ecesieenanns 68 1,125

Sand, dark.............cciiiiennnn Fevneerann 10 1,135

Clay, blue....oooviriniii it ieiinienannen [ 12 1,147

Sand, dark.........c.oiiiiiiiiiie it 6 1,153

Clay, Blue....,coviir i reieiennraenns 50 1,203

69963—7
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44, East Edmonton.

Sec. 30, tp. 52, range 23, W. 4th mer.

Driller’s record:

Thickness |[Depth from

Probable formation. Material. in surface
feet. in feet.
103 P 30 30
Sand....oviiiiiiii i e e 10 40
[0 PR 30 70
Sandand marl..........cccoviiiiiiiiia., 20 90
Sand and boulders..............c.iinnn... 30 120
Clay marl and boulders..................... 5 125
Edmonton Clay and shale.......... e 20 145
: Coal.......c....... 6 151
Shale, brown....... . 36 187
Clay..cocoovviinenn, 8 195
Shell and shale 10 205
Shale, soft, brown; clay........ccooovenunnn. 45 250
Shell, hard, gypsum and sand............... 40 290
Shaleand coal............c.oooiiiiiiiiin, 5 295
Shale (S0me gas)......covvieirenensannnen. 20 315
Shell, sand and clay........cooveiineinnannn. 25 340
Gypsum and sand......o.ovivrenenneinnnan., 30 370
Shale, soft, brown..........cooviiiiiiann. 10 380
Shale,and elay.....ocoveeiinieniniaean.n. 15 395
Shell, sand and shale........................ 55 450
Shale, brown.....ccovvvvveiinreiia e, 42 492
Limestone shell................coieniin.. 15 497
Probably part of this divi-|Shale, brown............. e i, 50 547
sion is marine represent-|Limestone shell............... e rrea e, 13 550
ing the Pierre. Clay and 880d. .. .o.vvvnenrenieneninnennnnn,s 23 573
Shale, brown.........coveiiiinriiininnin. b7 580
Gypsum and sand..... R 10 590
Shale, yellow......oveiiiiiiniiiniannnnnen 5 595
Shale, Brown.....oov.covinvnniinniiennenn. 15 610
Clay and shale (gasflow)................... 28 638
Slate and limestone ghell.................... 2 640
Shale, blue.........oooiiiiiiiii il .. 16 656
Shale, yellow.......oovieiiiieinninennn.. ¥4 660
Shale,blue..........oooveiiin i 12 672
Gypsumand sand...........coveuiiinenna.n. 11 683
Clay and shell (gas flow).................... 12 695
Shell, yellow.....oovivvvniiiiii it 15 700
Shale, blue............cooiiiiii i, 66 766
Clay, brown, and blue shale................. 16 782
Shale, blue.........ovviviviiiiin i, 13 795
hell, brown...oovvvvniieiinn i pi 796

Shale, blue......covviviiin e 12° 808 .
Shale, blue, and sand............covivennnn.. 12 820
Shell, Brown. ..o.vvirieiennireninneneeannnns 2 822
Sand (gas flow)...covviineiiriiinninan, 8 830
Shale, dark.........cooviiiiiiiiiiiiiii 5 835
. Shell, yellow.............. et 2 837
May be Belly River bedsj|Shale, dark..........cccovvririnuieiinennnn. 18 855
Clay, blue, and nodules..................... ¥5 860
Shales, blue and brown...........c.covvenn... 70 930
Clayand shale............ccoveviviniinn... 10 940

Shale, light-coloured, at bottom.

Samples were from a rotary drill.
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45. Edmonton.

Well No. 2 on north side of Jasper avenue.
The Northwest Gas and Oil Company, Ltd.

Driller’s record:
Thickness jDepth from
Probable formation. . Material. in surface
feet. in feet.
Through alluvial soil for 16 feet, then sand
and gravel to 35 feet, and soft clay to a|
depth of 50 feet........ooviiiieiininin.n.. 50 50
Clay, soft, and shale continue................ 40 90
Edmonton formation. Coal, 12-inch seam. Sla.te formation. 5 feet
ofgravel.....covoiii ittt 35 125
Slate and shale.......ccoovuiinenenenneanennn 25 150
Slate and shale continue to 215 fest 65 215
Coal, 8feet thick......ccovvvviineennnenn.n .8 223
Slate, black, and shale from 223 to 260 feet. . 37 260
Coal, hard, 9-foot seam...................... 9 269
Sand, grey, and shale continuing for 30 feet. . 30 299
Slate rock, black, and clay in alternate layers
10400 feet.cereerireiririiiiiii it 101 400
Shale, black, grey, and sand................. 35 435
Sand, brown, with layers of black slate for,
B0feet. .ot 30 465
X Slate, black, and shale continue............. 35 500
Probably upper Pierre. Slate, black and shale of varying degrees of
hardness. .....oveetinieenaiieieretienreas 60 560
Formation is changed for soft grey and fol-
lowed by seam of grey slate 10 feet thick.
Grey sand and slate alternating to 610 feet. 50 610
Gas, small flow, was struck in a dark, soft,
slate formation which continued to 700 feet 90 700
Shale, dark.....covirieeineiearericnonnannns 90 790
Formation continues the same................ 60 850
Formation continues dark slate and shale. A
small flow of brackish water.............. 60 910
Gas, small flow, from 910 to 940 feet......... 30 940
Shale, very soft dark, to 1,000 feet.......... 60 1,000
Clay, soft, or shale, altematmg with thin lay-
ers of rock ................................ 80 1,080
Rock, hard, to 1,118 feet.......covvveeenn... 38 1,118
Rock, soft, da.rk and shale t0 1,160 feet. .. .. 42 1,160
Sand rock dark grey, of the nature of a
P e Y B 29 1,189
Bed, boulder, apparently ended and a soft,
blue shale Was entered. . .......ov.eenensn. 7 1,196
Boulder bed (second), of 5 feet, followed by
. hard, blue sand rock for about 12 feet...... 17 1,213
Belly River. Shale, soft, from 1,208 to 1,243 feet........... 30 1,243
Sand, dark grey, & feet, yielding a small
quantlty of oil, salt-water and gas. Soft,
grey shale, with layers of dark grey sand
continued to 1,306 feet..........coonvnun.. 63 1,306
From 1,306 to 1,358 feet very little change in
the formation...........ocveviiiiiinienans 52 1,358
Shale, dark, with frequent layers of coal and
sand down to 1,412? .................... 54 1,412
This well was contmued to a depth of about
1,800 feet, but the log is not available...... 388 1,800

69963—73
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46. Morinwville. .

SE. § sec. 13, tp. 56, range 25, W. 4th mer.

Well of American-Canadian Oil Company, Ltd. .

Elevation: approximately 2,300 feet.

Driller’s notes extracted from paper by Huntley in Trans. Inst. Min. Eng., vol.
LII, 1916, p. 347.

Thickness |Depth from

Probable formation. Material. in surface
foet. in feet.
Clay and boulders. Surface drift............ 250 250
Sand rock....oiiiiiiiiiii i 10 260
Shale, biue and brown, thin layers of sand-
Lo e 1 1= 7 180 440
Sand rock with gas........ovvviieniiieennan. 15 465
Sha.le. blue and brown, thin layers of sand-
J B O RSN 945 1,410
Shale dark blue, with thick oil seepage ..... 5 1,415
Shale, blue, dark blue to light blue and green 1,035 2,450

(At 1,475 foet small flow of oil, 1,498 feet soft
sandstone with some oil.)

Shell, ironstone, hard.............cceneenn.. 6 2,456
{Shale, blue and grey, with gas............... 444 2,900
Gravel (coarse sand proba.bly), salt water. .. 2 2,902
Shale, greenish (like dobe shale)............ 38 2,940
Sand rock with heavy oil, flow of gas under-
1 meath....coo i i 112 3,052
Shell, hard, with iron.............c.ovuvennn 10 3,062
Shale, greemsh (dobe)...ccoreinirinnnnannnn 38 3,100
' Shale, blue, with thin layers of sa.ndstone 100 3,200
i Shale, greenish, very sticky................. 60 3,260
Shell, ironstone, hard..........civeivnnnnnn 2 3,262
Shale, blue, sandy, with oil seepages......... 48 3,310
Sha,le, blue, sandy, with hard lime shells.. 30 3,340

The information that this log gives is very general and the d1v151ons
between the formations are not shown. It is known that the well started
below the Morinville coal seam and, therefore, near the bottom of the
Edmonton. We may, therefore, assume that probably the sand rock at
465 feet 1§ in the Pierre and is equivalent to that at Bulwark north of
Coronation. The Belly River sandy beds with shales are not clearly
shown, but probably were passed in the drilling before 2,450-foot depth
was reached. The blue grey shale from 2,456 to 2,900 feet is probably
Colorado and the sands below 2,940 feet may be equivalent to those of the
Pelican and Grand Rapids sections of the Athabaska river. The bottom
of the well may thus be in the Clearwater shale.

47. Athabaska.

Sec. 21, tp. 66, range 22, W. 4th m

. Well drilled by Geologma.l Survey at Athabaska Landmg, 1895.
Elevation: River-level, 1,550 feet; railway station, 1,690 feet.
Driller’s record: -

Thickness |Depth from

Probable formation. Material. in surface

. Lo . feet. in feet.
Drift.......... e eeee et aaa e, 14 14
Shale, grey, soft, and caving badly.......... 281 245

(At 23 feet, 136 feet, and 245 feet hard streaks
met. Below the hard streak at 245 feet a,
strong flow of gas.)

Shale, 80ft...vieiriiiieiiiiiiiinrennnnnn 155 400

heavy flow of gas at 834 feet, a hard
streak at 338 feet.)
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47. Athabaska—Continued.

. Thickness {Depth from

Probable formation. Material. in surface
feet. in feet.
Shale, slightly harder...........ccocoveen... 25 425

(At 425 feet a hard stratum about 1 foot thick)
Upper La Biche shales [Shale, grey........ccvviinnreorivencensnnns 75 500
probably lower Pierre. |Shale, darker, soft, caving badly............ 50 550

Shale with streaks of sand rock 1 to 2 feet
thick......... ettt e et eaaas 30 580
Shale, dark, very soft.......ooovieiiinnian. . 245 825

(At 780 feet salt water was struck, and a
strong flow of gas.)

Lower La Biche shales. [Shale, harder and bluer..................... 75 900
Shale, soft, dark.........coooeviiiiiiiial. 115 1,015
Shale, hard, light......ccovviiiinennien.., 22 1,087
Shale, dark.....coveviierereinnneeanaionnnnn 53 1,090
Pelican sandstone. Sandstone, carrying water................... 40 1,130
Shale, dark, caving badly................... 40 1,170
Shale, dark, with layers of sandstone........ 37 1,207
Shale, dull, reddish, and sandstone.......... 26 1,233
Pelican shales. Shale, dark, 7o) 2 7 A 4 1,237
Shale, light grey, very hard................. 5 1,242
Shale, light grey, soft........covcvvieinn... 5 1,247
Shale, dark, soft........coovviiiiiiniiia. 8 1,255
Sandstone, very hard.......... ...l 5 1,260
Shale, dark, soft........ccoiiiiiiininnnn.. 25 1,285
Sandstone, hard............ooiiienin PR 25 1,310
Shale, dull reddish, and sandstone, soft...... 13 1,323
Shale, reddish..........oevivriviivernnnnnn,s 15 1,338
Grand Rapids sandstone. [Sandstone and dark shale................... 12 1,350
Shale, dull reddish, and & little sandstone.... 41 1,391
Sandstone with layers of dark sghale......... 44 1,435
Sandstone, hard, with soft streaks........... 3 1,448
Sandstone and dark shale................... 13 1,461
Shale, dark (thin streaks of lignite).......... 30 1,491
Shale, light, hard........c..c.covvvernenenn.. 40 1,531
Shale, not sohard..............cooiiinninl, 9 1,540
Noreeord. ..o evnvnnneeeeenrsnnn e 26 1,566
Sandstone, hard........... e, . 10 1,576
Shale, hard........o.vvieiiiiiiiiniciiinaan., 25 1,601
Shale, hard, with soft streaks............... 12 1,613
Shale,hard..............ccviunan. e 13 1,626
Ironstone boulder, very hard................ 7 1,633
Shale, hard (a little gas about 1,650 feet). ... 49 1,682
Clearwater shales. Shale, hard and soft, alternating............. 7 1,689
Shale and sandstone alternating............. 33 1,722
Shale with a little sandstone................ 9 1,731
Shale, soft and dark............oovviinenen.. 5 1,736
Sand rock, hard..............cociiiiiiiana, 11 1,747
Shale.....coeeiieninniananns et 5 1,752
Shale and sandstone........... e eeiieieeeas 7 1,759
Shale. ..ottt iiiiiiera e . 4 1,763
Sandstone, supposed, hard................... 4 1,767
Shale, S0ft......voriniinniianaiannae., 3 1,770

An upward continuation of this section is given by Dr. G. M. Dawson,
Ann. Rept., Geol. Surv., vol. XII, p. 14A.

Height above
bore-hole.
Feet.

180  Yellowish sandstone. Thin beds with some ironstone

165 Shales, grey, probably with some thin sandstone layers, not well ex-
e F P

Feet.

15
165

180
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48, Pelican No. 1.

Pelican 011 and Gas Company.

Elevation: approximately 1, 300 feet.

Driller's log extract from Tra.ns Am. Min. Eng., vol. LII, p. 346.
This well is started at higher level than the government well.

Thickness |Depth from
Probable formation. Material. in surface

feet. in feet.
Shale, blue and yellow...................... 66 66
Pelican shale. Shale, white and grey........... e 16 82
Shale, blue.....covvveeeiiinn i, 118 200
Shale, blue and brown....................... 35 235
Shale, brown........oovviiiiiiiini ., 50 285
Grand Rapids sandstone. |Shale, grey, brown.......................... 46 331
Sand roek (hard)..............cooiiiiiann, 21 352
Shale. .ot iieire e e, 13 365
Sand rock....... O N 60 425
[ 10X - T A 82 507

Shell, brown (hard)...........vveiienennn.n. 23 5093
. {Shale, grey....covveiiiinnii i 28% 538
Y 1T | PP 2 540
Sandstone.....cvve e ieiiieniiiiiii 6 546
Shale....o. it 29 575
Shell, hard. . ....oviiereieii i 6 581
Shale grey, streaks of sandstone............ 44 625

S trong flow of gas at bottom.)

Shale, grey, with streaks of sand............ 19 644
Shale, grey, with gas.............c..oouuine. 9 653
Clearwater shales. Shale, grey, soft.......ooiiiiiiiiiii, 13 666
Sand rock ................................... 5 671
Shale, Zrey...ooeveeeerienreneanenionenaeans 17 688
Shell, hard BroWn...ovoviin e 1 689
Shale, dark 2 2 51 740
Shell, hard. . ..oveeeii i 1 741
Shale, dark grey..........oovviiiiiinennn, 25 766
Shell, hard. ......oooiiiiiii e 1 767

Shale,dark grey...........ovviiiiiniann.n. 764 8433
Shale, 8andY....ovtveit it 38% 882
McMurray sandstone. Rock, coarse, mixed with heavy oil......... 5 887
Shale and SANA .. eeeuvsennrenneneeneinins 11 898
Rock,hard..........cooviiiiniinnnnnn, 5 903
Lime carrying oil 94 997
Limestone....... 54 1,051

Shell, hard, flinty. 2% 1,053%
Limestone........ 43 1,158
Lime shell, har 1 1,159
Limestone....... 33 1,192
Shell, hard (gypsum) 5 1,197
. Shale blue, and gypsu 96 1,293
Devonian, Lime shell, hard... 3 1,296
Rock, lime 232 1,538
Lime, shale, and lime rock 22 1,560
Shale, grey, and lime (gas) 140 1,700
Limestone 84 1,784
Shell, hard.............. 6 1,790
Rock, lime, shale streaks 85 1,875
Shell, hard 4 1,879

leestone, layers, and shale, strong flow of

N USRS 161 2,040
lees‘oone and shale interstratified.. 29 2,069
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49, Pelican Rapids.

About sec. 6, tp. 79, range 17, W. 4th m,
Well drilled by Geologma.l Survey at mouth of Pelican river.

Driller’s record:
Thickness |Depth from
Probable formation. Material. in surface in
feet. feet.
Sandand gravel.........coovviiiinenninnnn. 86 86
Pelican shale. Shale, very soft, dark bluish................ 15 101
Sandstone, 80ft......cviiiiiiiiii e 4 105
Shale, very soft, dark bluish. At 185 feet, |
slightly saline water............cccvvvevnnen 80 185
Shale, rather hard, reddish brown........... 40 225
Sandstone. At 225 feet water............... 9 234
Sandstone and brown shale.................. 11 245
Shale, hard grey. At 253 feet more water
ANA Z8S.<evverarernenirasinans PR 8 253
Shale, 11ght greenish-grey................0u. 27 280
Shale, soft, greenish-grey, cement-like....... 10 290
Shale, brown, with strata of grey shale...... 18 308
Grand Rapids Shale, Brown.......ocvviiiiiiniieneninsncnss 2 310
sandstones. Sandstone, hard. More gas and water....... 1 311
Shale, brown, and sandstone in alternate
strata...ccoveveiinins 17 328
Sandstone...... 12 340
Shale, brown 13 353
Sand rock, hard, with layers of softer rock. . 12 365
(At 355 foet, struck maltha and ga8.)
Sandstone, rather hard...................... 45 410
Shale, brown.....ovvitiiiiieiiiiiiinnnnnnens 17 427
Shale, hard, brown..................... - 23 450
Sandstone. More gas and water 15 465
Shale, Erey...ccoveiriririnereneennes . 61 526
Clearwater shales. Ironstone. .. 6 532
Shale, grey. 21 553
Sandstone.......oovviiaena. 3 556
Very hard, probably ironstone. .. 2 558
Sandstone, very hard.................. e 5 563
Shale, bTOWh. ... coieriiiiiiieiiinreens .. 10 573
Shale, grey, streaks of sandstone............ 17 590
Shale, grey, brown shale and sandstone in
alternating strata; the cuttings show traces
ofmaltha........... .. ... i i .. 30 620
Shale, grey, strong flow of gas at 625 feet;
considerable maltha coming away with the
2 =3 5 625
Sandstone, very hard....................... 18 643
Shale, soft, grey.....c.covviiiiiiniinannnn, 5 648
" Clearwater shales. Sandstone, hard................ccoiiiiiin, 4 652
Shale, soft, grey, sandy.......coovvvuvnnnn.. 13 665
TrOnStONE. + vt v evenerennennssoneennocerennns 10 675
Shale, soft, grey.......covieneviievnnnennnn. 9 684
Sandstone, hard.............. e eieeaeen s 1 685
Shale, soft, dark grey................ cees 18 703
Sandstone, hard...................... ceen 10 713
Shale, soft, grey, sandy.. ceen 5 718
Sandstone, hard............cooeenen. .. 5 723
Sandstone.............. ) .. 10, 733
Shale, soft, rey....oovvinienenineinnninns 10 743
Shale, soft, grey, with streaks of soft sand-
stone. Strong flow of gas at 750 feet. A
heavy oil mixed all through the sandstone!
andshale..................c..oo il 7 750
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49. Pelican Rapids—Continued.

Thickness |Depth from
Probable formation. Material. in surface
feet. in feet.
Shale, soft, dark irey and soft sandstone.
Heavy oil throughout. At 773 feet a heavier,
flowof gas.....ccvvvviviiiinii e, 31 781
, Alterna.te strata of soft grey shale and soft
sandstone. Increased quantities of heavy
. petroleum. Gas increasing in volume..... 19 800
Tar sands (McMurray Same as foregoing. At 820 feet, a tremendous
sands). ow of gas of which the roar could be -
heard 3 milesormore...........ccoo0 ..., 20 820
Sandstone, soft. Hard streak, and light
flowofgasat 830feet.......ovvvinnnn... 10 830
Sandstone, S0ft.....vvevrireriiiniianiianaens 6 836
Iron pyrites nodules embedded in cement-
like sandstone. Very strong flow of gas. .. i 837
Dr. Dawson? gives the following section from this well:
‘Thickness | Depth from
Probable formation. Material. in surface in
feet. feet.
Sand and gravel (surface deposits).......... 86 86
Shales, dark, bluish-black, soft, with some
sandstone in upper part. Pelican shales. . 99 185
Sands, greyish, and sandstones and brownish
. and greyish shales, Grand Rapids sand-
SOMES. ...t e e s 280 465
Shales, greyish and brownish, alternatmg
with thin beds of hard sandstone and iron-
stone. Clearwater shales.., . coo.ov.oo. uun.. 285 750
Sands and clays often saturated with heavy
87 or more 837

oilsand tar. Tar sends........covvuni....

1Geol. Surv., Can., Sum, Repts., 1897, 1898.
2Geol. Surv., Can., vol. X, p. 19A.
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50. House River.

Well No. 1 of the Great Northern Asphalt and Oil Company.
Elevation: approximately 1,250 feet.

Driller’s record:

N Thickness {Depth from
Probable formation. . Material. in surface in
feet. feet.
L VT e 16 16
Sa,ndstone ................................ 8 24
................................... 58 82
Sa,ndstone (water and gas)...ooeveirrinnnnen. g 85
................................. 920
Sa,ndstone, dark grey..coive i eenn. 50 140
Grand Rapids sandstone. |Clay, sandy.......ovvivriiiriirennroenennnn. 10 150
Clay, StICKY .ot vr et iniieiinrireneernnennn 10 160
Sandstone. ..uveeiirit e e i 5 165
Clay, sandy.....cocviiviniiiiiriinennnnes 4 169
Sandstone, dark grey......... et 6 175
Sandstone, bard, streak.. 2 177
Sandstone, dark grey... 23 200
8 208
16 224
6 230
10 240
Clearwater shales. 50 290
2 292
. 1 293
Sandstone......... ... Ll .. 2 295
Rig burned by gas. :
51. McMurray.
Sec. 16, tp 89, range 9, W. 4th mer.
Well No. 2, *Great Northern Exploration Company.
Elevation: about 817 feet.
Thickness |Depth from
Probable formation. Material. in surface in
feet. feet.
17 17
60 77
15 92
60 152
40 192
. 5 197
40 237
5 242
120 362
20 382
80 462
40 502
Devonian. 60 562
30 592
12 604
Salt (salt water), probably gypsum.......... 100 704
éﬂxlne(ssgine. wter). e . bl ................... gg ggg
alt t water), probably gypsum..........
CLime. ... unnnnes oy 130 999
Shale.........covvivnvinnnnn, SN 60 1,059
Athabaska sandstone...... Sandstone, bTOWN.....ocoieivreenennnencraans 80 1,139
" Probably Archegan......... Rock, red, hard, streaked................... 266 1,405

1Huntley, L. G., Inst. Am. Min. Eng., vol. LII, p. 347.
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52. Peace River.

Probably in tp. 84, range 21, W. 5th mer.
Elevation: about 1,090 feet.

Driller’s record:
) N Thickness |Depth from
Probable formation. Material. in surface
feet. in feet.
Gravel, river, and stones...........coveneene. 32 32
Gravel, river, and stones.........c.oevvvenenen 32 64
Sand, fine..,...oooiiiiiiiiiii, Ceeeqerees 27 91
Sand and blue clay at 93 feet................ 12 103
Clay, blue, and lime rock at 126 feet......... 33 136
TAMEe TOCK . . o v e eiineeeanenrenenannnnenns 27 163
Shale, blue, sandy......o0oivieeieiinenenn, 16 179
Shale, blue, sandy, with thin bands of sand
rock about every 8 to 10 feet; at 220 feet
struck small flow of gas and salt water..... 98 277
Shale, bIue. .c..veitiiiriniiviiiiiirnneanenns 67 344
Rock, sand, grey.. .. 23 - 367
R Shale, blue........ .. 48 415
Peace River sandstone. Shale rock, grey; struck good flow of gas,
- making flame about 4 feet high; gas has
distinct odour of petroleum................ 16 431
Shale, Blue..ooeeve it iiiireiiennnnns 64 495
Sand rock, another flow of gas with strong
petroleum odour..............oiiiiiiannn. 25 . 520
Shale, blue.......... .. 25 545
Slate..... .. 10 555
Shale, blue .. 52 . 607
Sand rock.....viiiiii i 14 621
Shale, brown............. .. 26 647
Lime rock, gre .. 44 691
N Shale, blue................ .. 32 723
Lime rock, grey, band of..,................. 11 734
Shale, blue; at 850 feet very strong smell of]
. heavy asphaltoil.................covuven. to123 857
Loon River shale. Rock, lime, grey; good showing of heavy
asphaltoil.... ... ..ol 3ol 13 - 870
Sand rock becoming very hard at 880 feet; oil
would probably give § barrels per day if
pump pubin.......oiiii i 13 883
Rock, lime, grey, still very hard; oil showing|
not any stronger as oil sand has been passed
through; small flow of gas at 910 to 915 feet 44 927
Shale, blue....cocoovieiniiiiniiiiiiiiia... 53 980
Sand rock with good showing of oil of better|
quality than last.
Sand rock; more oil being encountered...... 12 992
Sand rock... 53 1,045
Shale, blue. ..cveriiieeir i iiiiiiiiiaienn.. 12 1,057
Probably part of Tar sands|Sand rock cemented with lime, small amount,
. of oil showing in this formation............ 26 1,083
Shale, brown, saturated with oil............. 2 1,085
Rock, lime, grey.....ovvvvenennnn... R 8 1,093
Rock, lime, grey, and very light blue shale.. 7 1,100
Shale, blue....icvviereerenrerenreneiirennnns 7 1,107

The well was started on the river in the Peace River sandstone of Me-
Connells section. The sands at the bottom of the well should represent
the base of the Loon River shales, but as no sands were observed on Peace
river these may be equivalent to the tar sands of the Athabaska section.
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