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Figure 1, Map showing surface deposits and bedrock geology; 

2, 1hp showing topography and the location and types 
of wells. 



INTRC·DUC TICN 

The survey of the ground-water resources of the Red Deer 
region, Alberta, was resumed during the field season of 1946, 
and much information on these resources was obtained by a com
pilation of records of water wellso 

A division has been made in the well records, in so far 
as possible, between the glacial and bedrock water-bearing sands. 
The water records themselves were obtained mostly from the well 
owners, some of whom had acquired the land after the ~~ter supply 
had been found, and hence had no personal knowledge of the water
bearing beds that had been encountered in their wells. Also , the 
elevations of the wells were taken by aneroid barometer and are , 
consequently, O!lly approximate, In spite of tl.ese defects , how
ever, it is hop;:;d. t~~2.t the putlba.-~ion of these wate r records may 
prove of value to the f a rme!"'s, town authorities, and drillers in 
their efforts to obta in adequate wator supplies. 

Public~tion of Results 

The essential information pertaining to ground-water con
ditions is being issued in reports that in Saskatchewan cover 
each municipality, and in Alberta cover each souare block of 
sixteen townships beginning at the 4th meridian and lying between 
the correction lines, The secretary-treasurer of each municipality 
in Saskatchewan and Alberta will be supplied with the information 
covering that municipalityo Copies of the reports will also be 
available for study at offices of the Provincial and Federal 
Departments. Further assistance in the interpretation of the 
reports may be obtained by applying to the Chief Geologist, 
Geological Survey, Ottawa. Technical terms used in the report 
are defined in the glossaryo 

Hew· to Use the Report 

Ar.yone desiring information concerning ground water in any 
particular locality will find the available data listed in the 
well records. These should be consulted to see if a supply of 
water is likely to be found in sha llow wells sunk in the glacial 
d~ift, or whether a better supply may be obtained at greater depth 
in the under.ly~.ng tedc:-ock forma tions a The wells in glacial drift 
commonly s.:o-.v :c.o :.:·0i;_.J1£"'1. l level, a s the Go.nds or gravels in which 
the water occurs a r e irregularly distributed and of limited extent . 
As the surface of the g · oun.d is unever-, the best means of comparing 
water wells is by the elevations of their water-bearing beds . 
For any particular well this elevation is obtained by subtracting 
the figure for the depth of the we ll to the water-bearing bed from 
that for the sur face ele"V'.3.tion at the well. For convenience, both 
the elevation of the wells and the elevation of the water-bearing 
bed or beds in each well a~e given ill the well-record tables. 
Where water is obtained from bedrock, the name of the format.ion 
in which the water-bearing sand occurs is ~. lso listed in these 
tables, and this information should be used in conjunction with that 
on bedrock fonnations, provided in the report, which describes 
these formations and gives their thickness and sequence. Where 
the level of the water-bearing sand is known~ its depth at any 
point can easily be calculated by subtracting its elevation, as 
given in the well-records tables) i'rom the elevation of the surfaoe 
at that pointo 
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With ea.ch report is a. map consisting of two figures. 
Figure 1 shows the distribution a.nd type of surface deposits and 
bedrock formation that occur in the area. Figure 2 shovvs the 
locations of all wells for which records are available, the cla.ss 
of well at each location, and the contour lines or lines of equal 
elevation. The elevation at any locntion can thus be roughly 
judged from the nearest contour line, and the records of the wells 
show at what levels water is apt to be encountered. The depth 
of the well can then be calculated, and some information on the 
character and qUD .. ntity of water can be obtained from a study 
of the records of surrounding we lls. 

GLOS2J\.RY C•F TERMS USED 

Alkaline, The term "alkaline" has been applied rather 
loosely to some ground ·waters that have a peculiar and disagree
able taste. In the Prairie Provinces, water that is commonly 
described a.s alkaline usuaJ~y contains a large amount of sodium 
sulphate and magnesium sul~~te, the principal constituents of 
Glauber's salt and Epsom salts respectively. Most of· the so
called alkaline waters are more correctly termed sulphate waters, 
many of which may be used for stock without ill effect. Water that 
tastes strongly of common salt is described as salty. 

Alluvium 0 Deposits of earth, clay, silt, sand, gravel, 
and other material on the flood-plains of modern streams and in 
lake beds o 

Aquifer. A porous bed, lens, or pocket in unconsolidated 
deposits or in bedrock that carries water. 

Buried pre-Glacial Stream Channel~ A channel carved 
into bedrock by a stream before the advance of the continental 
ice-sheet, and subsequently either partly or wholly filled in by 
sands, gravels, and boulder clay deposited by the ice-sheet or 
la.ter agencies n 

Bedrock. Bedr ock, as here used, refers to partly or 
wholly consolidated deposits of gravel, sand, silt, clay, and 
marl tha.t are older than the glacia l drift. 

Coal Soa:na The same as a coal bed. A depos·it of 
carbonaceous material formed from the remains of plants by pa.rtia.l 
decomposition and burlal,, 

Contour~ .A line on a map joining points that have the 
same elevation a.bove sea-levelo 

Continenta l Ice-sheet. The great ice-sheet that covered 
most of the surface of Canada many thousands of_ years a.go. 

Esca.rpme:a.t. A cliff or a relatively steep slope 
separatint; l evel or gently sloping areas. 

Flood-pla.i~. A flat part in a river valley ordinarily 
above water but covered by water when the r iver is in flood. 

Glacial Drift o The loose -~ unconsolidated surface· 
deposits of sand, gravel~ and clay, or a mixture of these, that 
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were deposited by the continental ice-sheet. Clay containing 
boulders forms part of the drift and is referred to as glacial 
till or boulder clay. The glacial drift occurs in several 
forms: 

(1) Ground Moraine. A boulder clay or till plain 
(includes areas where the glaeial drift is very thin and the 
surface uneven). 

(2) Terminal Moraine or ~~oraine. A hilly tract of 
country formed by glacial drift that was laid down at the margin 
of the continental ice-sheet during pauses in its retreat . The 
surface is characterized by irregular hills and undrained basins . 

(3) Glacial Outwasho Sand and gravel plains or deltas 
formed by streams that issued from the continental ice-sheet, 

(4) Glacial Lake Deposits 0 Sand and clay plains 
formed in glacial lakes during the retreat of the ice-sheet. 

Ground Water. Sub-surfa ce 'water, or water that occurs 
below the surface of the land, 

Hydrostatic Pressure. The pressure that causes water in 
a well to rise above the point at which it is first encountered. 

Impervious or Impermeable. Beds , such as fine clays or 
shale, are considered to be impervious or impermeable when they do 
not permit of the perceptible passage or movement of ground water . 

Pervious or Permeable. Beds are pervious when they 
permit of the perceptible passage or movement of ground water, as 
for example porous sands, gr avel, and sandstone. 

Pre-Glacial Land Surfa ce . The surface of the land before 
it was covered by the continenta l ice-sheet . 

Recent Depositso Deposits that have been laid down by 
the agencies of water and wind since the disappearance of the 
continental ice-sheet. 

Unconsolidated Deposits. The mantle or covering of 
alluvium and glacial drift consisting of loose sand, gravel , clay 
and boulders that overlieSthe bedrock. 

Water-table. The upper limit of the part of the ground 
wholly sa tUra ted with water , This may be very near the surface 
or many feet below it. 

Wells. Holes sunk into the earth so as to reach a 
supply of water~ When no water is obtained they are referred to 
as dry holes. Wells in which vvater is encountered are of three 
classes. 

(1) We lls in which the water is under sufficient pressure 
to flow above the surface of the ground. 

(2) Wells in which the water is under pressure but does 
not rise to the surface. 

( 3) Wells in which the -water-· does not rise above the 
water-ta. ble., 
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BEDROCK FORIAA. TirNS OF EAST-CENTIA.L ALBERTA 

The formations that outcrop i n east-central Alberta are of 
Tertiary and Upper Cretaceous age: and consist entirely of relative
ly soft shales and sandstones , with some bands of hard sandstone 
a nd layers of ironstone nodules d The succession , character, and 
estimated thickness of the formations are shown in the foll owing 
tablei 

Age !Formation Cha.~acter 

~ertiary /Pas kapoo ; Light grey sandstone , in 

Upper 
Creta-0eous 

Edmonton 

Bear paw 

Pale and 
Variegated 
Beds 

· p8.rt c::-.:<:icn3.r1onus; sh.a le~ 
small amounts of sili
ceous limestone and 
volcanic dust; coal seams. 

Grey to white. bent~nitic 
sands and sandstones , with 
grey and greenish shales ; 
coal seams prcminent in 
some areas, as at Drmnheller. 

Dark sha l es , green sands with 
smooth, black chert pebbles ; 
part~:y non-marine, with 
white bentonic sands, 
carbona ceous chales~ or thin 
coal seams sinilar to those 
in Pale Beds; sha l es at 
certain horizons contain 
lobsJcer-claw nodules and 
marine fossils; at other 
horizons seleni~e crysta ls 
are1 abundant. 

Light grey sands with ben
toni te; soft, dark grey and 
light gr ey shales with 
selenite and ironstone ; 
carbor.ia.:;:::~Lrn t::ha le :-:: and coal 
seams; abundant selenite 
crystals in certain layers . 

Birch Lake (?) Grey sand and sandstone in 
upper part ; middle part of 
shales and sandy sha les, 
thinly lamina bd; lower part 
with gr ey and yellow weather
ing sands; oyster bed common
ly at base o 

Grizzly Bear Mostly dark grey shale of 
marine origin. with a few 

Thickness 

Feet 

t 
800 

1,000 to 
1,150 

300 to 
600 

600 +. 

100 t 

minor sand horizons; selen- 100 
ite crystals and nodules up 
to 6 or 8 inches i n 
diameter . 

Ribstone Creek Grey sands and sandstones at 
the top and bottom with in
termediate sands and shales; 
mostly non-marine, but middle 
shale in some areas is me.rine. 

325 -
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WATER ANALYSES 

Introduction 

The following discussion of water analyses is included to 
assist those who wish to lrnow the effect of vn.rious mineral con
stituents in well wn.ter , which give the wo.ter in some wells 
certain peculiar qualities. 

Discussion of Chemic~l Determinations 

The dissolved mineral constituents vary with the material 
encountered by the ·water in its migration to the reservoir bed. 
The mineral salts present are referred to as the total dissolved 
solids, and they represent the residue when the water is com
plete l y evaporated. This is expressed qu::mtitatively as 11 parts 
per million" , which refers to the proportion by weight in 
l,000,000 parts of vm.ter . A salt when dissolved in water 
separates into t wo chemical units ca lled "radicals", and these 
are expressed as such in the chemica l analyses . In the one gr ou~ 
is included the metallic elements of ca lcium (Ca), :magnes ium (Mg) 1 

and sodium (Na), and in the other group are the sulphate (S04), 
chloride (Cl), and carbonate (C03) r adicals. 

Mineral Constituents Present 

Calcium (Ca) in the '''B. ter comes from mineral p~rticles 
present in the surface deposits, the chief source being limestone, 
gypsum, and dolomite , Fossil shells provide a source of calcium, 
as does a lso the decomposition of i gne ous rocks. The common 
compounds of calcium are ca lcium ca rbonn.te (C aC03) and calcium 
sulphate (CaS04). 

Magnes ium (Mg) is a common constituent of many i gneous 
rocks and , ther efore, very prevalent in ground water. Dolomite , 
a carbon..'1.te of cc.lcium and magnesium, is a lso a source of the 
mineral . The sulphate of magnesium (MgS04 ) eombines with water 
to form "Epsom s~l ts" , o.nd if present in large amounts imparts 
a bad taste and is detrimenta l to the health . 

Sodium (Na) is derived from a nunbor of i mportant rock
forming minerals, so thnt sodium sulphate and cn.rbonate are very 
common in ground vJD. ters. Sodium sulphate (Na 2so4 ) combinep with 
water to form "Glauber' s salts" / which if present in amounts 
over 1,200 parts per million makes the ;1m.ter unfit for domestic 
u::ie or for irrigation. Sodium co.rborn.te (Na. 2co 3) or 11 bln.ck 
alke.li" waters are mostly soft, the degree of softness depending 
upon the r atio of sodium c~rbonn.te t o th6 calcium and magne sium 
salts. Waters containing sodium carbonate in excess of 200 parts 
per mill ion · .o.re unsuitable for irrigation., 

. Chlorine (Cl) is, with n. few exceptions, expressed as 
sodium chloride (Na.Cl), ·which is comm.on tc.ble so.l t. ·when found 
in water in excess of 400 parts per million it renders the water 
unfit for domestic use. 

Iron, when present in more than 0 .1 pQrts per million, 
will settfeout of the water as a red pre<iipita.te on exposure to 
the o.ir . Wo..ter that contains not more than 0 . 5 parts per million 



- 6 -

is considered the usual upper limit for potable water , but this 
amount is often exceeded . · A water that contains considerable 
iron will stain porcelain, enamel vw.re , and clothing that is 
washed in it, but the iron can be o.lmost completely removed by 
a era ti on and fil tra ti on of the wu. ter. 

Hardness. Hardness is of two kinds , temporary and 
per:manent. Temporary hardness is C3.used by calc.ium n.nd magnes ium 
bica rbonates , which are soluble in water but are precipitated as 
insoluble normal carbonates by boiling, as shm'ffi by the scale 
that forms i n teakettles. Permanent hardness is cau sed by the 
presence of calcium and magnesium sulphates , and is not removed 
by boiling . Waters grade from very soft t o verrhard, and can 
be clasfified according to the following system • 

l The nExamina ti on of Waters and vYa ter Supplies 11
; Thr esh and 

Beale , Fourth Ed. 1933, P • 21 . 

A water under 50 degrees (that is, parts per million) 
of hardness may be said to be very soft. 

A water with 50 to 100 degrees of hardness ITlay be said 
to be ~oderately soft . 

A water with 100 to 150 degrees of hardness may be 
said to be moderately hard . 

A water with more than 200 and less than 300 de grees 
of har dness may be said to be hard. 

A ·water with more than 300 degrees of hardness may be 
said to be very hard . 

Hard waters are usually high in calcium carbonate. 
Almost all of the waters from the ~la cial drift are of this type, 
particularly those not associated with sand and gravel deposits 
that come close to the surface . 

In soft water the ca lcium carbonate has been replaced 
by sodium carbonate, due to natural reagents present in the sands 
and clays . Bentonite and glauconite a re two such reagents 
known to be present . Montmorillonite, one of the clay-forming 
minerals, has tho same property of softening v.rater , owin~ to the 
absorbed sodium that is available for chemical reaction. 

2 Piper , A. M.: "Ground Yhi.ter in Southern Pennsylvannia11 , Penn . 
Geol. Surv., 4th series . 

If surf?..ce water reaches the lovrer se.nds by percolating 
through the higher beds it may be highly charged with calcium 
salts before reaching the bedrock formations containing bentonite 
or glauconite . The completeness of .the exchange of calcium 
carbonate for sodium carbonate will , therefore , depend upon the 
length of time that the water is in contact with the softening 
r eagent , and also upon the amount of this material present . The 
r ate of movement of underground water-will , conseauently, be 
a factor in determining the extent of the reaction. 
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TCJlNNSHIPS 39 to 42, RANGES 13 to 16, 

WEST FOURTH MERIDIAN, ALBERTA 

Introduction 

Information on the ground-water resources of this urea was 
obtained from the records of water wells and by n study of both tho surface 
deposits and the underlying bedrock in their rula.tion to the ground-water 
supply. The well record information was collected by R.L.Rutherford in 1935, 
and A.M.Stalker in 1947; the surface deposits wore mapped by A.M.Stulker in 
1947; and the report was compiled by H.YT .Tipper in 1948. 

Physical Features 

The surface of this township is essentially u gently rolling plnin, 
with little hummocky t0rrain and no hills of importance. Battle River and 
Paintonrth Creek have cut eastorly trending valleys 200 foet <loop through 
the glncinl drift into the underlying bedrock. Tho arou includes n few 
small, scattered la.kes and creeks, several of which are dry in summer. 

Geology 

Bedrock Formations 

The glacial drift in this area is underlain by the Edmonton 
formation except in the northeast and southeast corners and along the eastern 
parts of the valleys of Battle River and Paintearth Creek, where it is 
underlain by the Bearpnw formation. Bedrock is exposed along Battle River 
and Puintearth Creek and in road cuts. In the southern townships the deposit 
of glacial material is not thick. 

Edmonton Formation. The name Edmonton formation was first applied 
to the beds containing coal in the Edmonton urea., and later to the same b ~ ~R 

in adjoining areas . The formation ha.s a total thickness of 1,000 to 1~150 
feet, but is bevelled off eastwards, and the eastern odgo of the formn.tion 
follows a northwest line from Coronation through Tofiold to u point on North 
Saskatchewan River about midway between Edmonton and Fort Saskutchevva.n. No 
Edmonton beds occur northeast of this lino, but tho formation becomes 
progressively thicker to tho southwest duo to tho fa.ct thut tho beds dip in 
thnt direction. 

The Edmonton formation consists of poorly bedded, grey and greenish 
clay shales, coal seams, and sand and sandstones that contain clay and a white 
material known as bPntonite. Th i :J m::i.teria l when wet is very sticky and swells 
greatly in volume, and when dry tends to whiten the beds containing it. Such 
beds are relatively impervious to water 1 and at the surface produce the "burns" 
of barren ground, where vegetation is scanty or absent. 

Bearpaw Formation . In southern Alberta, where the Bearpaw formation 
is thickest, the beds composing it are mainly shales that have been deposited 
in sea water . In the area north of township 32 the formation thins to the 
northwest and becomes a shoreline deposit composed of shales containing 
bent onite, impure sands, and thin coal seams . In some areas , as o.t Ryley and 
near Monitor, Alberta, and in the Neutral Hills, the Bearpnw contains pebble 
beds. At Ryley these are consolidated into a conglomerato, but mostly the 
pebbles are loosely distributed in shale or sandy beds 0 

In the area immediRtely north of township 32 the Bearpaw occupies a 
widespread belt beneath the glacial drift, but farther northwest the belt 
narrows, and at Ryley and northwestward it is only a few miles wide~ This 
belt crosses North Saskatchewan River midvmy between Ed:monton and Fort 
Saskatchewan. Bearpaw beds form the main bedrock deposits of the Neutral Hills . 
Farther south, where they have an exposed thickness of at least 400 feet, they 
contain green sands, and beds of marine shale interfinger with the bentonitic 
shales and sands of the underlying formation. To the north, on the bunks of 
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North Saskatchewan River, the division between the Bearpaw and the overlying 
und underlying formations is indefinite, and the thickness of beds of Bearpo.w 
age is relatively small. 

Pale and Variegated Beds . Underlying the Boarpaw formation is a 
succession of bentonitic sands, shales, and sandy shales containing a few coal 
seams. The upper part of this succession, due to its bentonitic content, is 
commonly light coloured and has been described as the Pale beds, whereas the 
lower part is darker, and is known as Variegated beds. In part, dark shales 
are present in both Pale and Variegated beds; others are greenish, grey, brown, 
and dark chocolate, carbonaceous types , The sands may also be yellow, but where 
bentonite is present it imparts a light colour to the beds. Both Pale and 
Variegated beds are characterized by the presence of thin seams of ironstone, 
commonly dark reddish, but in part purplish• Selenite crystals are, in places, 
abundant in the shales. 

The best sections of Pale beds exposed in east-central Alberta are in 
the Tit Hills, southwest of Czar . These hills carry a thin capping of Bearpaw 
shales, beneath which; and around Bruce Lake; more than 200 feet of Pale beds 
are exposed, The total thickness of Pale and Variegated beds in the Tit Hills 
area is about 970 feet~ Variegated beds outcrop near Hawkins on the Canadian 
National Railway west of Wainwright, but no area exposes the complete succession . 

Unconsolidated Deposits 

During the Pleistocene or Glacial epoch, great accumulations of ice 
formed at various centres in northern Canada . This ice moved out in all 
directions from these centres and covered large regions with what has been called 
the continental ice-sheet, As the ice advanced , it picked up great quantities 
of loose rock debris, which was deposited when the ice finally melted. This 
material is unconsolidated, and is commonly called glacial drift. 

This area was entirely covered by one or more continental ice-sheets 
during Pleistocene time , and the final retreat of the ice left the bedrock 
surface covered to a variable depth with a mantle of glacial drift, which 
constitutes the unconsolidated deposits in the area. Most of the glacial drift 
cons ists of boulders and pebbles of various compositions and sizes embedded in 
a matrix of clay or sandy clay to form a more or less impervious mass kncrNn as 
boulder clay or till. Irregularly intermingled with this impervious mass, and 
also lying above it, are beds, pockets, and lenses of sand and gravel that form 
the water-bearing members or aquifers of the drift. 

Ground Moraine. This type of glacial drift is chiefly boulder clay and 
till laid down beneath the ice-sheet , and consists of a heterogeneous mixture of 
clay, boulders, and pebbles enclosing irregularly distributed lenses and pockets 
of water-laid sand and gravel. The matrix of such deposits varies in 
compos'ition from a yellowish sandy clay to a grey or white clay, Boulders and 
pebbles contained in the ground moraine are generally less than 6 to 8 inches 
in diameter but may reach dimensions of 2 to 3 feet . 

Terminal Moraine o Part of the load carried by the continental ice-sheet 
was dropped at its front or margin during pa.uses in the general retreat of the 
melting glacier . This load consisted of material gathered during the advance of 
the ice-sheet, and was deposited as a. mixture of boulder clay, silt, sand , and 
gravel. Much of the clo.y, silt , and fine sand ho.s been carried away by melt 
water from th(-; glacier, the deposits nOW" consisting mo.inly of coarse till, gravel , 
and sand arranged in characteristic hwnmocks and poorly drained hollows. No 
unmodified terminal moraine has been recognized within this area. . 

Reworked Mora.ins . During the final recession of the ice-sheet, great 
volumes of melt-water accumulated along the murgin of the ice. The glacial 
lakes so formed vrere of irregular size ,, and in mn.ny places were very shallow £md 
conto.ined smo.11 is lands. The d uro.tion of the glacial lakes depended on the 
persistence of barriers that had to be removed by stream erosion or by the melting 
of ice dams. In the drainage process many areas of terminal and ground moraine 
were greatly modified, depressions were filled with sand and silt, knolls and 
hills were eroded and much of the till was rew)rked, sorted or carried away. 
Areas ao affected are now rolling plains consisting of irregular patches of silt 
and sand intermingled with patches of till and gravel . Such an area occurs in 
the western half of tp. 40, rge. 16 • 

. 1 
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Glacial-lake Deposits. One small area of glacial-lake Band occurs in 
tp. 39, rge. 13. The sand is dark buff and fine grained, and is poorly stratified. 
Several other such areas of local extent, probably occur in this region in 
depressions in the ground moraine~ 

Water Supply 

~ithin this area, most wells yield an adequate supply of water for present 
-needs , although in several wells the supply is barely adequate and in many the 
quality is not satisfactory because the water is alkaline or salty or contains iron. 

Wells in the glacial drift usually yield ha.td water; and the supply of 
many varies with the seasonal rainfall, so that they are not as .dependable as the 
'bedrock wells . In the southern townships the deposit of glacial drift is very 
shallow, and the better wells are in bedrock' 

The porous lenses of sand nnd gravel in tho tiil servo as the best aquifers, 
but it is not possible to predict where these lenses will occurj and their discovery 
is a mutter of chunce . 

Most of the wells obtain water from bedrock at depths of less than 200 
feet , the greatest recorded depth being 438 feet . In general these wells yield 

-adequate supplies of soft water under sub-artesian conditions, although in most 
-wells hydrostatic pressure is not great. Many shallow wells yield hard water , 
possibly as a result of surface contamination . No flowing wells have been recorded, 

•but , on the other hand, only two dry holes a.re knovm . 

Water is relatively abundant in the Edmonton formation, which contains 
-much sand, conunonly in the form of isolated lenses distributed irregularly through 
the formation . Water occurs in these sands , and, hence , there is little uniformity 
in the dep.ths of the wells even within a limited area. "/foter also occurs commonly 

-w-ith coul seams , which, unlike the sand lenses, a.re much more regular and 
persistent. In contrast with the wa.ter from the bentonitic sands, which is generally 
' soft', water from the coal seams, as from the glacial deposits , may be 'hard '. 
The ba sal beds of the Edmonton for mation usu~lly contain fresh water, but this may 

•become brackish where the underlying Bearpuw beds contain highly alkaline or sa1t~r 

irater . 

The aquifers in the Bearpaw formation have not yielded satisfactory 
-supplies of water in many wells . The water has been salty or alk~line, nnd the 
-supply in many wells is insufficient or soon exhausted. In other areas to the 
-southeast the marine Bearpaw formation carries green sand beds thut yield fresh 
"ater, but commonly a. much better supply is found by drilling through the Bearpaw 
into the underlying Pale beds . 

Records of wells drilled into the Pule und Variegated beds do not , in 
.general, indi.cate lateral persistence of sands for long distances , nor o.ny uniform 
lveruge depth to water -bearing sands in a local aren . This points to the 
)onclusion that most of the sund deposits are l enticular, but as such lenses are 
lumerous few wells fail to obtain water . The water from the Pule und Variegated 
)eds is usually soft . The supply, apparently, is dependent in pa.rt on the size 
Jf the sand body that contains the water and in part on the ease with which water 

-nay be replenished in the sando Small sand lenses surrounded by shales may be 
~illed with wacer that has infiltrated into them, but when tapped by a well the 
supply may be very slmvly replenished . In many instances such wells yield only a 

•little water, although the supply is commonly persistent and re p;ular . 

Township 39 , Range 13. This township has a surface deposit of ground 
noraine with a small·area of glacial-lake sand overlying the till in the southeast 
~orner . The surface is comparatively flat, with Battle River crossing the 
iortheast corner . 

Little information has been obtained on the wells of this township . 
Iowever , shallow wells in the Edmonton formation have yielded limited supplies of 
1ard or eoft water • aI),9i de.ep,er ... weJ.J .io:: j..p. t}1,e~Jle~ww. ;f.or)llf:ltJptJ. .h~ve . obtained a 

.good supply of soft water. The deepest bedrock well recorded is 380 feet. 
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Township 39 , Range 14 . A shallow mo.ntle of till overlies bedrock 
in this township except along Pa.inteo.rth Creek where bedrock is exposed . 
The surface is gently rolling , with the valley of Puinteo.rth Creek cutting 
across the township from west to ea.st . 

Severa.l wells obtain a. cufficient supply of soft water from the 
Edmonton formation . These wells are less thnn 130 feet deep and the wo.ter is 
under hydrostatic pressure . Two wel ls more than 300 feet deep have been 
drilled through the Edmonton a.nd Bearpuw forrno.tions into the upper pa.rt of the 
Pale beds . In one well the supply of water is limited o.nd in the other the 
water is salty . If a. sufficient supply of water can be obtained in tho 
Edmonton , it is not advisable to drill deeper , 

Township 39, Runge lB• A shallow deposit of till overlies bedrock 
within most of this township , but bedrock is exposed in the valley of 
Pa.intearth Creek . The surfa.cc is gently rolling; brokon only by the vo.lleys 
and gullies of Po.intearth Creek o.nd it s tributaries , 

All wells in bedrock obtain their supply of wo.ter from the Edmonton 
formation . A water-bearing zone occurs between elevations of 2, 500 und 2, 535 
feet , but other wells have obtained water o.bove and below these elevations . 
The wells ar e usually less than 50 feet deep o.nd havo been dug rather than 
drilled . The water is commonly soft but surface seepage makes the water in 
several wells ho.rd , und in some alkaline . The supply is usually sufficient 
but is not abundant . 

Township 39 , Range 16 . A surface deposit of till , 15 to 20 feet 
deep , overlies the bedrock in most of this township , but in the northeast 
corner the till deposit is very shallow and bedroc k is exposed in rno.ny places. 
Th8 surface is undulo.ting and slopes northeast towo.rd Po.intearth Creek . 

A water-bearing zone occurs in the Edmonton formation between 
elevations of 2, 500 and 2, 535 feet . The supply of wo.tor from this zone is 
barely sufficient or insufficient for loco.l requirements, o.nd the water is 
under little pressure. The we lls are usually less than 70 feet deep , and the 
water in many wells is contaminated by surface seepage . Most of the wells 
pass through coal seams, and the wat er varies greatly in hardness from well 
to we ll . 

Township 40 , Range 13 . Grotmd moraine coverc this township , The 
surface is comparatively flat, with the valley of Battle River crossing the 
southwest corner of the township . 

A water-bearing zone occurs in bedrock b etween elevations of 2,200 
and 2, 250 feet. This zone is near the base of the Edmonton formation o.nd 
includes some Bearpaw beds . The water supplied by this zone is soft; is under 
strong hydrostatic pressure; and is sufficient for loco.l requirements . Some 
deeper wells in the Beo.rpaw formation provide a good supply of soft water . 
Most bedrock wells are less than 175 feet deep . 

Township 40 , Range 14 . This township has o. shallow surface deposit 
of glacial till overlying bedrock . The surface is undulating and slopes 
gently toward the valley of Battle River , which crosses the township from 
west to east . Bedrock is exposed along Battle River . 

A water-bearing zone occurs near the base of the Edmonton formation 
between elevations of 2,210 and 2, 245 feet . The water from this zone is 
usually soft; is under strong hydrostatic pressure; and is sufficient for most 
requirements, Most wells in bedrock are 90 to 130 fuet deep , and the deepest 
is 200 feet . 

Township 40 , Range 15. Bedrock is exposed along the valley of Battle 
River which crosses the northern sections of tho township from west to east . 
Elsewhere bedrock is overlain by a shallow deposit of ground moraine . North 
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of Battle River the surface is flat, and south of the river it is rolling, 
becoming hummocky in the southwest corner of the township, 

Several wells less than 35 feet deep have been dug in the glacial 
till, and these have obtained ha.rd, clear water from lenses of sand and 
gravel in the till. The wa.tGr is not under prossure, but tho supply is 
sufficient although dependent on rainfall. 

Most bedrock wells in this township obtain water from the Edmonton 
formation between elevations of 2,375 and 2,425 feet, The water in this 
zone is hard or medium hard, and is not under strong pressure. Most of the 
wells pass through coo.l scams, and in some wells the water is alkaline or 
contains sulphur and is unfit for domestic uso. Several wells have been 
drill ed through tho Edmonton into tho Boarpaw formation, and the water from 
these wells is salty or tho supply is insufficient. Most bedrock wells arc 
loss than 75 foot deep and have been dug; the deepest well was drilled 407 
feet. 

Township 40~ Range 16. The surface deposit of this township 
consists of ground moraine in the ea.stern sections and reworked moraine in 
the western sections , with small areas of silt and sand. The surface is 
comparatively flat, but includes a few small hills and knolls. The drift is 
less than 45 feet deep for most of the township and commonly much less. 

A supply of water has been obtained from the glacial deposits and 
has been adequate for present requirements. Most of these wells are less 
than 40 feet deep and secure wator from lenses of sand and gravel in the 
till or from the small nroas of sand in the western sections. The water is 
hard, and commonly contains iron. The supply is dependent on rainfall and 
may not be adequate in a dry soo.son . 

Soft or medium ha.rd water under pressure is obtained in the 
Edmonton formation between elevations of 2,370 and 21 430 feet. Many of the 
wells that reach this zone pass through coal seams and the water obtained 
w~y contain iron or sulphur . The supply of water is not great , a.nd in many 
wells is not sufficient for all requirements. Most wells in bedrock a.re 
less than 75 feet deep, and the deepest is 280 feet. 

Township 41 ~ Range 13 , This township has a surface deposit of light 
brown till overlying bedrock to a depth of 40 feet or less. The surface is 
generally flat, with a shallow stream valley trending easterly across the 
township. Several northwest - trending knolls rise 30 to 70 feet above the 
plain in the southeast sections . 

A few shallow wells obtain hard wcitcr from lenses of sand and 
gravel in the glacial till . The supply is not dependable, and bedrock wells 
a.re preferred. 

Information on the bedrock wells of this township is not sufficient 
to indicate a.ny water-bearing zone . Wells in the Edmonton formation 
provide a sufficient supply of hard or soft water for local requirements. 
One well, 280 feet deep, obtains a good supply of soft water from the 
Bea.rpa.w formation , and another well , 438 feet deep, drilled through the 
Edmonton and Bearpaw formations and into the Pale beds, provides a limited 
supply of soft water . 

Township 41 , Ro.nge 14. This township has a surface deposit of 
glacial till overlying bedrock. The surface is flnt in the south but 
becomes more uneven in the north where there are several smal l knolls . 

Several wells obtain hard water from lenses of sand and gravel in 
the glacial till. The supply is dependent on the rainfall, but is usually 
sufficient to satisfy requirements, 
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Wells in bedrock usually provide a sufficient supply of soft 
water throughout the township. A water -bearing zone occurs in the Edmonton 
formation between elevations of 2,215 and 2,250 feet. Other wells have been 
drilled through the Edmonton formation into the Bearpaw formation, from 
which a good supply of soft water has been o'Qtained. 

Township 41 , Range 15. Glacial till forms the surface deposit of 
the township . The surface is comparatively flat, and the township has no 
outstanding topographic features . 

'Nater has been obtainod from sand lenses in the till. The wells a.re 
shallow and the supply is dependent on rainfall, so that this type of well 
is not reliable in dry seasons. 

A sufficient supply of water is secured by two wells in the north
west corner of the township from the Edmonton formation . The wells are 128 
feet deep and the water is soft , One well in section 4 was drilled to a 
depth of 360 feet but is a dry hole• 

Township 4lj Range 16• Battle River .crosses the southern sections 
of the township in a valley 200 feet deep, and bedrock is exposed along 
the river. Elsewhere in the township bedrock is overiain by a. deposit of 
glacial till~ North of Battle River the surface is comparatively flat or 
gently rolling. 

A few wells supply hard water , which is obtained from lenses of 
sand and gravel in the glacial drift . The supply is sufficient for local 
requirements but is dependent on rainfall . 

Bedrock wel ls, 120 to 200 feet deep, in the Edmonton formation, 
provide a sufficient supply of soft water . other wells have obtained water 
at greater depths, and the deepest well is 400 feet. 

Township 42 , Ran~e 13 . Bedrock is overlain by a deposi t of light 
brovvn, coarse till , 50 to 75 feet thick, and is not exposed in the tovvnship. 
The surface is uneven with several low hills and undrained depressions, and 
a shallow stream valley trends northwest through the centre of the township . 

Several wells less than 50 feet deep have been dug in the glacial 
drift but these do not: provide a satisfactory supply of water . In many, the 
supply is insufficient or limited, and in others the we.ter is alkaline or 
contains iron . 

A water-bearing , sand zone lies in the Bearpaw formation between 
elevations of 2,210 and 2,235 feet . The water from this zone is generally 
hard and is not under strong pressure . The supply is good or sufficient , 
Other wells have been drilled through the Bear paw formation into the Pa.le 
beds to elevations of a.bout 2,000 feet . These wells are all more than 200 
feet deep and provide a good supply of soft water under strons hydrostatic 
pressure. The deepest well recorded in the tovmship is 308 fe et . 

Township 42 , Range 14. The surface deposit of this township 
consists of light brown till overlying bedrock to a. depth of 75 feet or less. 
The surface is flat in the northeast corner but becomes more uneven in the 
south where thero are low lmolls and swampy hollows. 

Ma.ny we lls in tho glacial drift provide a sufficient ·supply of hard 
water , but in others the supply is limitea. The water is usually alkaline or 
contains m~ch iron , so that it is not entirely satisfactor y for domestic 
purposes. Most of the wells are 25 to 50 feet deep, and obtain water from 
porous sand lenses in the glacial till . The supply is dependent on ra.infalJ • 

.B;edrock wells in this township have not provided a completely 
satisfactory supply of water . Between elevations of 2,225 and 2,265 feet in 
the Edmonit;on formation , limited amounts of soft water have been obtained , 
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Wells 150 to 200 feet deep in the Beo.rpo.w forrro.tion have yielded varying 
amounts of soft water , and two wells drilled through the Bearpa.w formation 
into the Pale beds yielded salty water that was unfit for use . 

Township 42 , Range 15 . All of this township is overlain by a 
deposit of glacial till , which in most places is 55 feet deep or less . The 
surface is comparatively flat , with a few gently undulating areas . 

Bedrock we lls provide a sufficient supply of water for most 
requirements , Two water-bearing zones occur in the Edmonton formation 
between elevations of 2, 210 and 2,225 feet and 2, 250 and 2, 300 feet , The 
water is soft and under pressure; and is satisfactory for most uses , Most 
wells are 100 feet or less deep , and none is de epe r than 140 feet . 

Township 42; Range 16 , In this township the surface deposit is 
glacial till• The surface is gently rolling and rises slightly to the west . 

A sufficient supply of soft water is obtained from a water-bearing 
zone in the Edmonton formation bevNeen elevations of 2,185 ana 2,225 feet , 
Most of these we lls pas s through coal seams, but apparently the quality of 
the water has not been affected, The wells are 100 to 200 feet deep, and 
the deepest well recorded is 217 feet . 



NOTE: Because of difficulties involved in reproduction, the 

tables of well records referred to are not included with this 

report. Information regarding individual wells may be obtained 

by writing to the Director, Geological Survey of Canada, Ottawa. 
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