
CANADA 

DEPARTMENT OF MINES 

AND 

TECHNICAL SUR VEYS 

GEOLOGICAL SURVEY OF CANADA 

WATER SUPPLY PAPER No. 269 

GROUND-WATER RESOURCES 

OF 

TOWNSHIPS 39 TO 42, RANGES 5 TO 8, 

WEST OF 4th. MERIDIAN, 

ALBERTA 

Records collected by P. S. Warren and 

G. S. Hume; compiled by G. S. Hume 

OTTAWA 
. 1947 

aijohnso
GEOSCAN Small



C A N A D A 
DEPll.H.TtJiENT UF MitJ,~S AND RE.SOURCES 

MINES AND G.bOLOGY BRJJCH 
BUH",AU OF G.L;OLOGY J.\ND TOPOG.lt.rl.PHY 

Gi:;OLOOIC11.L SURV,i;Y 
WA'.:.':i.::-ti SUPPLY PAPER NO. 269 

GROUND-WATER RE00URCES 
QF 

TOWNSHI PS J9 to 42, RANGES 5 to s, 
\AfEST FOURTH lIBnIDIAN, 

ALBbhTA 

Record~ eoll~eted by P. s. Warren and 
G. s. Hume; compiled by G. s. Hume 

OTTAWA 
1947 



CONTENTS 

Introduction ................... , ................... . 
Publication of results ····••••••••••••••••••••• 
How to use report .............................. 

Page 

1 
1 
2 

Glossary of terms used·········••••••••••••••••••••• 2 

Bedrock formations in east-central Alberta.......... 4 

Townships )9 to 42, ranges 5 to 8, w8st 4th meridian. 
Physical features .............................. 
Geology .................................. ' ..... 
Water supply ........ ' .......................... 

Township, 39, range 5, west 4th meridian •• 
II 39, II 6 II II II .. 
II 39, II 7 II II II 

II 39, ti 8 II II II •• 
II 40, II 5 II II II .. 
II 40, 11 6 II II II •• 
II 40, II 7 II II II •• 
II 40, II 8 II II II .. 
II 41, II 5 II II II ... 
II 41, II 6 II II II .. 
II 41, II 7 II II II •• 
II 41, II 8 II II 11 .. 
II 42, II 5 II II II •• 
II 42, II 6 II II II •• 
II 42, II 7 II II 11 •• 
II 42, II 8 II II II •• 

12 
12 
12 
12 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
16 

Record. of wells, townships 39 to 42, r anges 5 to 8, west 
4th meridian ............................. , .. , 17 

Illustrations 

Map-Townships 39 to 42, ranges 5 to 8, west 4th merillian, 
Alberta: 

Figure 1. Map showing bedrock gE!ology; 

2. Map showing topography and the location 
and types of wells, 



GROUND-WATER RESOURCES OF TC'V!NSHIPS 35 TO 38, 
RANGES 1 .TO 4, WEST 4TH MERIDIAN, ALBERTA 

INTRODUCTION 

Information on the ground-water resources of east-central 
Alberta and western Saskatchewan was collected, mostly in 1935, 
during the progress of geological investigations for oil and gas. 
The region studied extends from Edmonton in the west to Ba.ttleford 
in the east, and from township 32 on the south to township 59 
in central Alberta, township 63 in ea.stern Alberta., and in pa.rt as 
far north as tovmship 56 in western Saskatchewan. 

This region is crossed by North Saskatchewan and Battle 
Rivers, and includes other more or . less permanent streams. Most of 
the lakes within the area, however, a.re alkaline, and water is 
obtained in wells from t wo sources, namely, from water-bearing 
sands in surface or glacial deposits, and from sands in the under
lying bedrock. 

A division has been made in the well records, in so far 
as possible, between glacial and bedrock water-bearing sand-s. In 
investiga tions for oil and gas, however, the bedrock wells were 
used to trace the lateral extent of geological formations, with the 
result that the records deal more particularly with this type of 
well. No detailed studies were ma.de of the glacial materials in 
relation to the water supply, nor were the glacial deposits mapped 
adequately for this purpose. In almost all of the region · investigat .. 
ed in Alberta., and in all but the northeast part of the region 
studied in Saskatchewa.n, water can be obtained from bedrock. In a. 
few places, however, the water from the shallower bedrock sands 
is unsatisfactory, and deeper drilling may be necessary. 

The water records were obtained mostly from the well 
owners, some of whom had acquired the land after the water supply 
had been found, and hence had no personal knowledge of the wa.ter
bearing beds that had been encountered in the ir wells. Also, the 
elevations of the wells were taken by aneroid barometer and a.re, 
conseauently, only approximate. In spite of these defects, 
however, it is hoped that the publication of these water records 
may prove of value to farmers, town authorities, and drillers in 
their efforts to obtain water supplies adequate for their needs. 

In collecting this information several parties were 
employed. These were under the direction of Professors R. L. 
Rutherford and P. S. Wa.:'."ren of the University of Alberta, C. H. 
Crickmay of Vancouver, and c. O. Hage, until recently a member 
of the GeoloEical Survey. The oil and gas investigations of which 
these water records are a part were undertaken under the general 
supervision of G. s. Hume. 

Publica~ion of Results 

The essential information pertaining to ground-water 
conditions is being issued in reports that in Saskatchewan cover 
each municipality, and in Alberta. cover each sauare block of 
~ixteen townships beginning at the 4th meridian and lying between 
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th6 corr ection lines. The secretary treasurer of each municipa lity 
in Saskatche'WB.n and Alberta will be supplied with the infonnation 
covering that municipality . Copies of the reports ·will also be 
available f or study at .offices of the Provincial and Federal 
Government Departments . Further assistance in the interpretation 
of the reports ma.y be obtained by applying to the Chief Geologist , 
Geolo gica l Survey, Ottawa . Technical terms used in the r eports 
a r e defined in the glossary . 

How to Use the Report_ 

Anyone desiring information concerning ground water in 
any particular locality will find the available data listed in the 
well r ecords. These should be consulted to see if a supply of 
water i s likely to be found in shallow wells sunk in the glacial 
drift, or whether a better supply may be obtained at greater depth 
in the underlying bedrock formations . The wells in glacial drift 
commonly show no re gional level, as the sands or gravels in which 
the water occurs are irregularly distributed and of limited extent. 
As the surface of the ground is uneven, the b est means of comparing 
water wells is by the elevations of the ir water- bearing beds. For 
any particular well this elevation is obtained by subtracting the 
figure for the depth of the well t o the water-bearing bed from 
that f or the surface e levation 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 r e given in the well r ecord tables . 
Where water is obtained from bedrock, the name of the f ormation i n 
which the water-bearing sand occurs is a lso listed in these tables , 
and this informat ion should be used in conjunction with that provid
ed on bedrock formations , pages <':: to 11, which describes these 
formations and gives their thickness and sequence . lj\fhere the level 
of the water-bearing sand is knovvn, its depth at any point can 
easi l y be ca lculated by subtracting its elevation, as given in the 
wel l record tables , from the elevation of the surface at that point. 

With each report is a map consisting of two figures . 
Figure 1 shows the bedrock f ormations that will be enc ounter ed 
beneath the unconsolidated surface deposits . Figure 2 shows the 
position of a ll wells f or whi ch records a.re ava.ila-ole, the class 
of well .at each lo cation, and the contour lines or lines of equa l 
surface elevation . The elevation at any location can thus be 
roughly judged from the nearest contvur line , and the records of 
the we lls show at what l eve ls water is likely to be encountered . 
The depth of the well can then be calculated, and some i nformation 
on the character and quantity of water can be obtained from a 
study of the r ecords of surrounding wells . 

GLOSSARY OF TERMS USED 

Al kaline . The tenn "alkaline" has been applied rather 
loosely t o some ground ~~ters that have a peculiar and disagreeable 
taste . In the Prairie Pr ovinc es , vva ter that is commonly described 
a.s alkaline usually contains a large amount of sodium sulphate and 
magnes ium sulphate , the pr i ncipal constituents of Glauber 1 s salts 
and Epsom salts respectively. Most of the so-ca lled a l kaline 
waters a.re more correctly termed sulphate waters ,, many of which may 
be used f or stock without ill effect. Water that tastes strongly 
of common salt is described a.s salty . 
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Alluvium . Deposits of earth, cl ~y, silt, sand, gravel , 
and other material on the flood- plains of modern streams and in 
la.kc beds. 

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

Buried pre- Glacial Stream Channels. A channel carved 
into bedrock by a stream before the advance of the continental ice
sheet, and subseouently either partly or v.-holly filled in by sands, 
gravels , and boulder clay deposited by the ice-sheet or later 
agencies. 

Bedrock . Bedrock , as here used , refers to partly or 
wholly consolidated deposits of gravel , sand, silt, clay 1 

and marl that are older than the glacial drift. 

Coal Seam . The same as a coal bed. A deposit of car
bonaceous material formed from the remains of plants by pa.rtial 
decomposition and burial . 

Contour. A line on a map joining points that hav~ the 
same elevation above sea-level. 

Continental Ice-sheet. The great ice-sheet that covered 
most of the surf~ce of Canqda many thousands of year s ago. 

Escarpment . A cliff or a relatively steep slope separating 
level or gently sloping areas . 

Flood-plain. A flat part in a river valley ordinarily 
above vra.ter but covered by v.ra.ter when the river is in flood . 

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

(1) Ground Moraine . A boulder clay or till plain (includes 
a reas vvhere the glacial drift is very thin and the surface uneven). 

(2 ) Termina l Moraine or Moraine . A hilly tract of country 
formed by glacial drift that was laid dovm at the margin of the 
continental ice-sheet during its retreat . The surface is character
ized by irregular hills and undra.ined basins . 

(3) Glacial 0utwash . Sand o.nd gravel plains or deltas formed 
by streams that issued from the continenta.l ice-sheet. 

(4) Glacial Lake Deposits . Sand and clay plains.formed in 
glacia l l akes during the retreat of the ice-sheet. 

Ground Water . Sub-surface wn.ter , or -vmter that occurs 
below the surface of the land. 

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

Impervious or Impermeable. Beds J such as fine clays 
or shaleJ a.re considered to be impervious or impermeable when they 
do not per:mit of the perceptible passage or movement of ground 
water . 
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Pervious or Permeable . Beds are pervious when they permit 
of the perceptible passage or movement of ground water , as for 
example porous sands, gravel , and sandstone. 

Pre-Glacial Land Surface . The surface of the land before 
it was covered by the continental ice-sheet. 

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

Unconsolidated Deposits . The mantle or covering of 
al luvium and gl acial drif t consisting of loos e sand, gr avel, clay, 
e.nd boulders the.t overlie the bedrock. 

Water-table. The upper limit of the part of the ground 
wholly so.turated with water. This may be very near t he surfa ce 
or many f eet below it~ 

Wells. Holes sunk into the earth so as t o reach a supply 
of water. When no water is obta ined they are r eferred to as dry 
holes. Wells in which 11\18. ter is encountered are of three classes: 

(1) Wells in which the water is under sufficient pressure to 
flow above the surfa ce of the ground. 

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

(3) Wells in which the wate r does not rise above the wa.ter
table. 

BEDRCCK FCiRJlfL.I\ TI 1 :t>lS IN EAS T-C ENTRA L l~LBERTA 

The formations that ou~crop in east-central Alberta. are 
mainly of Upper Cretaceous age , but Tertiary beds occur to the 
southwest in the Red Deer a r ea . These higher strata are sandstones 
and sha les with thin coa ly and carbonaceous beds . Commercial coal 
beds occur in the Upper Cretaceous Edmonton fonnation, but other 
thin coal seams are pr esent , particularly in the Ribstone Creek 
formation and in t h e Pale and Variegated Beds . Carbonaceous beds also 
occur in the Bearpaw fonna clon and are widely sea ttereo through 
other formations. The Edmonton formation conta ins some harder 
sandstones, but almost the whol e Upper Cret'.lceous succession 
consists of softer sands and sandstones alternating with shales 
in which ironstone nodules are corrunonly present . The succession, 
character, and estimated thickness of the f ormations are shown in 
the following table: 

Age Formation 

Pa sknpoo 

Tertiary 

Character 

Sand stone s and sha les with 
t hin coa l seams and car
bonaceous beds; basa l 
sandstones, massive and 
crossbedded; some silic
eous limestone 150 to 200 
feet above the base of 
the formation . 

Thickness 
Peet 

A few hundred 
feet thick 
in Red Deer 
area.. The 
thickness in
creases to 
the south and 
west. 



Upper 
Cretaceous 

Edmonton 

Bea.rpaw 

Pale and 
Variegated 
Beds 

Birch 1.e.ke 

Grizzly 
Bear 

Rib stone 
Creek 

Lea Park 
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Grey to white bentonitic sand- 1~000 to 1,150 
stones with grey and green-
ish shales; coal seams 
prominent in some areas as 
at Castor, Alberta . 

Dark shales, green sands with 
smooth black chert pebbles; 
partly n on-marine , with white 
bentoni tic so.nds, carbonac-
eous shales, or thin coal 
seams similar to Pale Beds; 
shales at certain horizons 
conta in lobster claw nodules 
and marine fossils ; at 
other horizons e.re abundant 
selenite crystals. 

! Light grey sands with bentonite 
i soft, dark grey and light 
; grey shales with selenite 

and ironstone; carbonaceous 
sha les and coal seams; 
abundant selenite crystals 
in certain layers. 

l Grey sand a.nd sandstone in 
! upper pa.rt; middle pa.J·t of 
[ shales and sandy shales, 
[ thinly laminated; lower 
f part with grey and yellow 
i wea. thering sands; oyster 
\ bed commonly at base. 

!Mostly dark grey shale with 
i a few minor sa nd horizons; 
! marine ori gin, with selenite 
i crystals and nodules up to 
i 6 or 8 inches in diameter 
i 
I 

i Grey sands and sandstones a.t 
i the top o.nd bottom, with 
i intermediate sands and 
j slnles; thin coal sea.ms in 

the vicinity of "fain.wright; 
mosi:;ly non-marine, but 
intermediate shale in some t 

i 
I areas is marine . 
! 
l 

1
: Dark grey shales and sandy 

shales with nodules of t ironstone; a. sand 70 feet 
l thick 110 feet below the 
! top of the formation in 
J the Ribstone area. 

300 to 600; 
Thins rapidly 
to the north
west . 

9 50 to 1,000 
in C za.r-Ti t 
Hills areG ; 
may be 
thinner else
where. 

100 in west> 
but less to 
ea. st and 
south 

Maximum, 100 

j\,'faximum., 325 at 
Viking ; thins 
eastward. 

950 to 1,100 

Paskapoo Formation 

The Paskapoo formation was first named by Tyrrell from 
exposures of the lovirer part of the formation occurring a.long Blindman 



- 6 -

River nea.r its confluence vnth the Hed Deer . It is cor.iposed essential
ly of sandstones and sha les of freshwnter deposition, and includes 
some thin coa 1 seams and carbonaceous beds. The ba sa.l bed·s are 
massive, crossbedded sandstones that weather buff-yellow, and are in 
striking contrast to the Und erlying, light-coloured, bentonitic clays 
of the Edmonton formation. About 150 to 200 feet :i.bove the base of 
the formation are beds of siliceous limestones cont~ining gastropods 
e.nd pelecypods, but these beds are lenticular ra. ther than cont:i.nuous, 
although a zone of 'them appears yfidely distributed e.t about the 
same stratigraphic level. · 

Edmonton Formation 

The name Edmonton fonnation was first applied to the beds 
containi ng co"ll in the Edmonton a.rea, and la. ter to the so.me beds in 
adjoining areas . The formation has a total thickness of 1 1 000 t o 
1,150 feet, but is bevelled off easb.1rards , and the east edge of 
the fo:rrna.tion follows a northwest line from Coronation through Tofield 
to a point on North Saskatchewan River about midway between Edmonton 
and Fort Saskatchewan . No Edmonton beds occur northeast of this line, 
but the formation becomes prosressively thicker to the ~outhwest due 
to tho fact that the beds dip in that direction and are bevelled 
a cross at the surface . 

The Edmonton formation consists of poorly bedded gr ey 
and greenish clay shales , coal seams , and sands and sandstones that 
contain clay and a white !llD.terial knmvn as bentonite . This material 
when wet is very sticky and sv.:ells greatly in volume , and vrhen dry 
tends to whiten the beds containing it. Such beds are relatively 
impervious to vva ter, and at the surfa ce produce the "burns" of 
barren ground , where vegetation is ecanty or absent . 

Water is relatively abtmde.nt in the Edmo~ton fonM'.tion, 
which contains much sand, commonly in the form of isole.ted lenses 
distributed irregularly through the formation. ·sater occurs in these 
sands, and , hence , there is little uniformity in the depth of wells 
even within a srnall area . Water also occurs commonly with coal 
seams, and , unl i ke the sand lenses, these beds are much more regular 
and persistent . In contrast with the water from the bentonitic 
sands, which is generally 11 soft11 , water from the coal seams, as 
the water from the shallow surfa ce deposits , may be "hard". The 
basal beds of the Edmonton for:m.c.tion usual ly contain fresh vm. ter , 
but this may become brackish locally, where the underlying Bearpaw 
beds conta i n highly alkaline or salty water . 

Bearpaw Formation 

In southern Alberta , 1s:!:lere the Bearpaw formation is 
thickest, the beds composing it are mainly shales that have been 
deposited in sea water . In the area nor th of t ownship 32 the 
fonnation thins to the northwest and becomes a shoreline deposit 
composed of shales containing bentonite , impure sands, and thin 
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coal seams. In some areas, as at Ryley and near Monitor, Alberta , 
and in the Neutral Hills, the Bea.rpa.w contains pebble beds. At 
Ryley these a.re consolidated into a conglomerate, but mostly the 
pebbles a.re loosely distributed in shale or sandy beds. 

In the area immediately north of township 32 the Bearpa.w 
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 about midway between Edmonton 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 tpe underlying formation . 
To the north, on the banks of North Saskatchewan River, the 
division between the Bearpaw and the overlying and underlying 
formations is indefinite, and the thickness of beds of Bea.rpaw 
age is re la ti vely small . 

The water in the Ryley area is from the Bearpa.w 
formation, and is salty . In other areas to the south the marine 
Bea.rpa.w formation carries green sand beds that yield fresh 
water , but commonly a much better supply is found by drilling 
through the Bearpaw into the underlying Pale Beds. 

In s~ska.tchewan, Bea.rpaw beds occur southeast of 
Mackl in and south of Luseland and Kerrobert . Only the basal 
beds are present, and these contain green sands that are commonly 
wa ter-bea.ring. 

Pa.le and Variegated Beds 

Underlying the Bearpaw formation is a succession of 
bentonitic sands , shales, and sandy shales containing a few coal 
sea.ms. The upper part of this succession, due to the bentonitic 
content, is commonly light coloured and has been described as the 
Pale Beds , whereas the lower part is darker, and is knovm as 
Variegated Beds . In pa.rt , dark shales are present in both Pale 
and Variegated Beds ; others are greenish, grey, brovm, 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 a.re characterized by the 
presence of thin sea.ms of ironstone, commonly dark reddish, but 
in pa.rt purplish. Selenite (gypsum) crystals are:, in places, 
abundant in the shales. 

The best sections of Pa.le Beds exposed in the region 
are in the Tit Hills, southwest of Czar . These hills carry a 
thin capping of Bea.rpa.w shales, beneath which , and a.round Bruce 
le.ke , 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, which is considered to comprise 
about 200 feet of beds . 

Records of wells drilled into the Pale and Variegated 
Beds do not, in general, indicate lateral persistence of sands 
for long distances, nor any uniform average depth to water-bearing 
sands in a local area. This points to the conclusion that the 
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sands are mainly lenticular, but as such lenses are numerous 
few wells fail to obtain water. In the Cadogan 8.rea many flowing 
wells have been obtained from sands about midway in the succes
sion. In western Saskatchewan,. Pale and Variege. ted Beds occur 
over a wide area from Macklin and Kerrobert northeast through 
Wilkie to the Ea gle Hills~ south of Battleford. Numerous out
crops occur in the area south of Unity at Muddy Lake, but south 
and east around Biggar these beds are almost ·wholly concealed 
by glacia l drift. 

The water from the sands of the Pale and Variegated 
Beds is generally soft. The supply, apparently, is dependent 
in part on the size of the sand body that contains the water 
and in part on the ease with which water may be replenished 
in the sand. Small sand lenses surrounded by shales may be 
filled with water that has infiltrated into them, but when 
tapped by a. well the supply may be very slowly replenished. In 
many instances such wells yield only a small supply, although 
this is commonly persistent and regular. 

Birch Lake Formation 

The Birch Lake f ormation underlies the Variegated 
Beds, but in many areas the division is not sharpo The type 
area of the formation is a long the north shore of Birch Lake 
south of Innisfree , where a section 65 feet thick, composed 
mostly of sand, is exposed. The total thickness of the forma
tion in this area is about 100 feet, and although this is 
dominantly sand a central part is composed of alternating thin 
sand and shale beds. At the base of the formation, in a number 
of places, is an oyster bed, and this is exposed in a road-cut in 
a section 73 feet thick on the east side of Buffalo Coulee, in 
sec. 3, tp. 47, r ge. 7, 1V . 4th mer. In both upper and lower 
parts of the formation the sand is commonly massive and outcrops 
tend to consolidate into hB.rd, nodular masses from a foot to a 
few feet in diameter. Apparently these are formed through the 
deposition of salts from the water that finds an outlet at the 
outcrops. In fact, in some areas the sand may be traced a long 
the side of a hill by the presence of small springs or nodular 
!TL'.lSSes of sand stone. 

The Birch Lake formation occurs under the drift and in 
outcrops in a large area south of North Saskatchewan Rhrer and 
northeast of a line from 1:ilillingdon t o Innisfree and Minburn. 
East of this area the southwest boundary is more irregular,, but 
outcrops are persistent on the banks of Battle River from a 
few miles north of Hardisty to and beyond the mouth of Grizzly 
Be~r Coulee in tp. 47, rge. 5. It is believed, too, that a 
large area near Edgerton and Chauvin is underlain by the Birch 
Lake formation a nd that it extends southeastvva.rd into Sa skatchewan 
around ]!iani t ou Lake, and south ea st to Vera . 

It is thought that the Birch Le.ke formation thins 
eastwn.rds from its type section at Birch Lake, and that it loses 
its identity in western Saskatchewan. Deep wells drilled at Czar, 
Castor, and elsewhere no longer show the Birch Lake as a clearly 
recognizable sand formation, so that its southern limit beneath 
younger fonnations is unknown. Wherever it occurs as a sand,, 
however, it is water-bearing, a lthough in some areas the sand 



- 9 -

is apparently too fine to yield any considerc.ble volume of water. 
In other areas, however , it persistently yields good wells . There 
is no apparent uniformity in the character of the water, which is 
either hard or soft in different wells in the same general area . 
Direct contact with surface waters that contain calcium sulphate 
may in time change a 11 soft" water ·well to a "hard" water well , 
and many wells are not sufficiently cased to prevent the percola
tion of ~rater from surface sands into the well , and hence into 
the deeper, soft water producing sands . In part this accounts 
for the change in character of the vra ter in a well , a. feature 
th'.J. t has been noted by many well o·wners. 

Gr izzly Bear Formation 

The type locality f or the Grizz ly Bear formation, which 
underlies the Bir ch LB.ke beds , is near the mouth of Grizz ly Bear · 
Coul8e, a tributary of Battle River with outlet in tp .• 47 , rge. 5. 
The formation is ma inly composed of dark shales that were deposited 
in sea. water. At the mouth of Grizzly Bear Coulee two shale 
sections , each about 100 feet thick, are separated by a zone of 
thin sand beds. It is now reco gnized that the upper section is 
the Grizzly Bear shal e , and that the lovrer one, very similar in 
character and also deposited in sea. ¥rater, occurs in the next 
lower formation, the Ribstone Creek . The Grizzly Bear shale 
contains a thin nodular zone about 50 feet above the base, that 
is, at a.bout the centre of the formation . This zone is sandy, 
and is believed to yield water in various wells . Cther thin 
sands, in places water-bearing, are a lso present ~ The impervious 
nature of the Grizzly Bear shales makes the overlying Birch Lake 
sand a strong aquifer, as wu. ter collects in the sand above the 
shale. The contact of the Birch le.ke and Grizzly Bear formations 
can be traced in some places by the occurrence of springs issuing 
from the base of the Birch lake sand even where this is not exposed . 

Grizzly Bear shales occur in a road-cut on the south 
side of Battle River near the Jasper hi ghway bridge at Fabyan . 
The shales in this area are about 100 feet thick , It is thought 
they extend as far west as the Viking gas field, where they .have 
been reco gnized in samples from dee p wells . It is probable , 
however , that the shales thin westward and thicken eastwards so 
that their general form is a weclge between both higher and lower 
sand beds . The position of the thin edge of the wedge to the west 
is unknown , but evidently the Grizzly Bear marine sha le underlies 
a large area in east-centra l Alberta , extending into Saskatchevmn 
mainly in the a rea south of Batt le River . 

Ribstone Creek Formation 

The type area of the Ribstone Creek formation is on 
Ribstone Creek near its junction with Battle River in tp . 45 , rge. 11 
W. 4th mer . At this place the lower sand beds of the formation 
are well exposed . Cn the north side of Battle River , in the north
east part of sec . 26 , tp . 47, r ge . 5, near the mouth of Grizzly 
Bear Coulee, the upper part of the lower sand member of this forma
tion outcrops . Above it, hi gher on the bank and at a short distance 
from the river , there is a 12-foot zone of carbonaceous and coaly 
beds in two layers, each about 2 feet thic 1c, separated by 8 feet 
of shale . Above this are 90 feet of dark shales that are thought 
to have been deposited in sea water , that is, they are marir>.e shales. 
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These IrF. rine shales in turn are overlain by a sandy zone about 
20 feet thick containing oysters in the basal part . This sandy 
zone is the upper sand mem~)er of the Ribstone Creek formation . 
It thickens t o the east and west from the Grizzly Bear area , 
but is probably at no place much more than 50 feet thick . 

The lower sand member of the Ribstone Creek f orme.t ion 
also varies in thickness fr om a minimum of about 25 feet . On 
the banks of Vermilion Creek, nor th of Ma.iLn.ville , the basal sand 
is at least 60, and may be 75 , feet thick . It is overlain by 
shaly sand and sandy shale beds , vfhich repla ce the shale beds 
in the central part of the formation as exposed at the mouth of 
Gri zzly Bear Coulee . In the vr~dmvri ght area , where the formation 
has been drilled in deep wells , the basal sand is 60 feet thick, 
with the central part composed of shale conta i n ing sand streaks . 
The upper sand member is about 20 feet thick in this area . The 
tota l thickness of the formation in the Wainwri ght area is 180 
t o 200 feet , but this i ncreases to the west and in the Viking 
area exceeds 300 feet . 

The Ribstone Creek formation is widely exposed in a 
northwest-tr ending belt in east-central Alberta . The southern 
boundary on the Alberta - Saslr-.atchewan meridian is in the south 
part of t ownship 44 , south of Battle River , wherea s the northern 
boundary is in tovmship 51, a few miles north of Lloydminster . 
The southwest boundary of this northwest- trending belt passes 
through the mouth of Grizzly Bear Coulee in tp . 47 ,, r ge. 5, and 
beyond t o the Tit Hills area in tp. 54 , rge . 12, whereas the 
northeast boundary crosses North S'.'.skatchewan River southwest 
of Elk Point and extends northv·e st to includf' an area only 
s lightl y north of St . Paul des Matis and Vilna to tp . 60, rge. 
14 . Within this belt water well s are common in the Ribstone 
Creek sands , which a re almost without exception water - bearing 
in some par t of the formation . The limit s of the belt t o the 
northeast determine the limits of water from this source , but to 
the southwest of the belt , as here outlined, water may be obtained 
in this fo rmation by drill i ng through the younger beds that 
overlie it . The Ribstone Cr eek sands a re a prolific source of 
water i n many places , and hence the distribution of this forma
tion is of considerable economic i mportance. Where the fonna -
tion consists of upper and l ower sands with a central shale zone 
only the sands a re water-bearing, although thin sand members may 
occur in the shale . Where the formation is largely sand the 
distribution of water may be in any part of the f ormation, although 
the upper and lower sands a re perhaps the better aquifers • To 
the east of Alberta along Battle River and Big Coul ee i n 
Saskatchewan the Ribstone Creek sands are marine. Marine con
ditions apparently become more prevalent t o the southeast, and it 
is believed that in this direction the sands are gradually r e
pl aced by marine shales . Thus at some distance southea st of 
Battleford the Ribstone Creek formation loset its identity and 
i ts equivalents are shales i n a marine succes sion . 

Lea Park Formation 

The Lea Park formation is largely a·marine shale, and 
only i n the upper 180 feet is there any water . In the Dina area 
south of Lloydminster the upper beds of the Lea Park consist of 
si l ty sha l es about 110 feet thick underlain by silty sands 70 
feet thick. Below these sands a.re marine shales only, and these 
y i eld no fresh water e ither in east-central Alberta or west-central 
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SasY...a.tchevra.n . The sand in the upper Lea Park fo~ation is thus 
the lowest freshwater aauifer with in a very large area.. The 
extent of this sand in the Lea Park ,, particularly to the north
east, is not known, but as the strata in east-centra l Alberta 
have a southwest i nclination, progressively lower beds occur at 
the surface t o the northeast . Consequently, at a short distance 
beyond the northeast boundary of the Ribstone Creek formation, 
as previously outlined, the sand in the upper Lea Park reaches 
the surface, and represents the la st bedrock aqui fer in that 
direction. Farther northeast water must be obtained from glacia l 
or surface deposits only. In Alberta thi 5 area without fresh 
water in the bedrock includes the country north of North Saskatchewan 
River in the vicinity of Frog lake and a l arge area. extending to 
and beyond Beaver River . In this area~ however, more freshwater 
streams are present than farther south,, and bush lands help to 
retain the surfo.ce waters . The area northeast of North Saskatchewan 
River in Sn.skatChewan is almost wholly within the Lea Park 
forma. tion1 where v-ra ter can be found only in surface deposits. 
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TOWNSHIPS 39 TO 42, RJU'JGBS 5 TO 8, W1ST FvU;tTH M. • ..:IilDI.ttN, 

ALBERTA 

Physicul features 

The northeast part of this area is within the former 
Wainwright Buffalo Park Reserve, a gently rolling ~rea of sand 
and sc.tndy soil suitable only . for ·grazing purposes . It lhis no ·~ :"Lh of 
the treeless area, and in part is park land with groves of 
poplar trees . Ribstone Creek crosses it rrom south to north . 
This is a freshwater stream, but flows only during the rainy 
periodi of the year. Elsewhere numerous alkaline lakes lie in 
the depressions between rolling prairie land that has a relief 
of about 200 feet . Tit Hills , in the southwest part of tp . 39,. 
r ge . 7, is the most prominent feature within the area . TbeR.e 
hills attain an elevation of about 2,550 feet , and rise JOO 
feet above Ribstone Creek Valley to the south. They thus 
appear to be prominent peaks in spite of their relati\•ely low 
altitude. They are lar~ely bare of vegetation, and the soil 
in their imraediate vicinity is relcti vely poor . 

GEOLOGY 

Bad-land topography occurs within the Pale Beds to a 
very limited extent in the vicinity of Tit Hills . The tops of 
these hills may conto.in some Bearpaw strata, but mostly they are 
composed of Pale Beds of brown and dark shales and light-coloured 
bentonitic sands. Exposures of Pale Beds also occur in the 
vicinity of Bruce and Grant Lakes, but elsewhere exposures are 
relatively scarce . Bearpaw strata underlie the southwest pdrt 
of the area . In sec , 5, tp . 39 , rge . 8, part of the exposures 
in the valley of a small creek have the appearance of Pale Beds, 
with dark shales and white bentonitic sands , but outcrops both 
to the north and south are lithologically more like Bearpaw 
beds. It is probable, therefore, that the Pale Beds-Bearpaw 
contact is represented here by an interfingering of non-m~rine 
and marine strata. On the south of sec. 2, tp . J9 , rge. 81 is an 
outcrop of strata lithologically similar to the Pale Beds. Near 
this outcrop, in a ror.Jd-cut between townships 38 and 39 about the 
middle of the section, is an exposure of green sand with ironstone 
overlying dark shales. 'l'hese beds are considered to be Bearp<M, 
and the contact of the Pale Beds and Boarpaw formation is at an 
elevation of about 2 ,Jf.~5 feet . In the Tit Hills, only a few 
miles distant, Pale Beds are exposed above an elevation of 2,450 
feet, and although the t ops of Tit Hill contain no outcrops the 
rounded anpearance is sugp;estive of easily eroded shales that 
may be Bearpaw. In the Northwest Company's well, on sec . 17, 
tp , 39, rge . 7, the base of the V~riegated Beds is thought to havo 
been reached at a depth of 780 feet . It is probable that 185 
feet of Pale Beds are exposed in the Tit Hills area above the 
top of this well, so that the total thickness of Pale and 
Variegated Beds in this area is believed to be at least 96' fe~t . 

Water Supply 

In the area of sand and sand hills water accumulates in 
the sand and can be obtained in shallow wells. In tp. 42, rge . 8, 
sevf:lrc:i.l wells obtain water from a zone at an elevation of 21 230 
to 2 1 21~0 feet, probably at the base of the drift, but many wells 
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have been sunk into bedrock to find an adequate supply of water, 
In the vicinity of Tit Hills the Pale Beds appear to contain 
more shale than is usual elsewhere in this formation. For this 
reason, therefore, the format ion has a less adequate supply of 
water, particularly in its upper part . Sands in the upper part 
of the Bearpaw are water-bearing in the southwest part of the 
area. It is possible that two or three deep wells in tp . 41, rge. 6, 
reached the Birch Lake sand at the base of the v~riegated Beds, 
but this is very uncertain. 

Township 39, Range 5r So far as known all the wells except 
one in this township obtain their water from glacial sarids\ One 
deep well reaches the underlying Pale Beds and was drilled to a 
depth of 555 f eet. It encountered water at a depth of 235 feet, 
or an elevation of 2,021 feet, in what is probably the same group 
of sands that yields the water in several flowing wells elsewhere. 
The water in this well rises to an elevation of 2~246 feet; which 
is as high as that recorded for wells on secs~ 23 and 26j tp . 38, 
rge, 4. 

Township 39, Range 6~ Several wells in this township are 
shallow and obtain their water from glacial sand and gravel 
deposits, One well , on SW. section 28, is reported to have 
encounterGd fine ~ravel at a depth of 196 feet or an elevation of 
2,085 feet, but it is probable this is not glacial material as 
other wells that ree.ch this level in this general area are in 
Pale Beds. Two wells on section 21 reach Pale Beds at nn elevation 
slightly above 2,100 feet, but in one of these fine sand plugs 
off the water su~.1ply. Undoubtedly an adequate supply of water 
everywhere exists in the Pa.le Beds, although deep wells are 
necessary to obtain it . 

Township 39, Hange 7, In this township are many outcrops 
of Pale Beds, particularly in the vicinity of Tit Hills and on 
the steep bank of Grant and Bruce Lakes . Consequently, the glacial 
deposits are thin, but many shallow wells in them yield water. A 
well drilled for water to a depth of 200 f eet on SE. section 2 
r eached a water sand in the Pale Beds at an el evation slightly 
above 2,100 f eet. The Northwest Co."".lpany' s well drilled for oil 
and gas on NW. section 17 is reported to have encountered three 
freshwater horizons in the Pale and Variegated Beds at depths of 
224, 440, and 600 feet, or at elew.tions of 2,043, 1,827, and 
1,667 feet respectively. No further water was reported above 
the Lower Cretaceous formations, where the water contains a high 
content of salts . The base of the Pale and Variegated Beds in this 
well is presumably at a depth of 780 feet or an elevation of about 
1, 485 f :::i-Jt. 

Township 39, Range 8. lviost of the wells in this township 
are from 20 to 50 feet de0p, And one is 65 ftl et deep. The elevation 
of the water-bearing bed shows marked regulc..rity in many wells. It 
is assumed that all the wells are in glacial sands, but the 
regularity of a water-be[-tring sand at an elevation of about 2,400 
f~et suggests that the horizon might be a sand in the Be.'.3.I'paw 
formc>.tion, as a green sand c.onsidered to be Bearpaw occurs in a 
road-cut on th~ township line south of sec . 2 at an elevation of 
2,350 f eet. 

Tmmship 40, Range 5. This township is largely an area of 
sand and sandy soil, ctnd most wells are less than 20 feet deep. Only 
two n.re known to exceed JO feet, tht: deeper of these being 75 f eet 
but still, so far as known, in glacial materials. The r elief of the 
surface is not great , and it is thour,ht that the rainf~i.11 has accumulated 
in the b.'.1.se of the s~.md deposits resting on more impervious clays. 
No difficulty need, consequently, be experienced in obtaining water 
anywhere in this township . 
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Township 40, Ran?,e 6. In the southern and central part of 
this township are several outcrops of Pale Beds, and the drift is 
relatively thin. However, most of the wells in this southern and 
central part are very shallow and are in the dri :~t . In the 
northern part several wells are 100 to 200 feet deep, and 0ne is 
257 feet deep. All obtain water i n the Pule Beds. The most 
prominent water-bearing sand occurs at an elevation of about 
2,155 feet in wells on sections 32, 33, and 34. The deepest sand 
reported is that in the well 257 feet deep on section 31 at an 
elevation of 2,057 feet. It is possible that this well was 
drilled below the water-bearing sand and that the elevation of the 
sand ma;y be higher than reported . In this case the sand may be 
the same as that which ccc1iY"s in a w=-11 165 feet deep on SE . 
section 33 at 2,098 feet . 

Township 40, Range 7. Most of the wells in this area pr.cbn.bly 
derive their water from glacial sands at depths of less than ou 
feet . The se sands are irregularly distributed between elevations 
of 2~215 nnd 2,375 f eet ; and most of the wells strike water-bearing 
sands not far below the surface. This is interpreted to mean 
that such beds are numerous even though individual beds may not be 
of great l<<teral extent . At least two sand zones in the Pale 
and Variegated Beds are encountered in drilled wells . One of 
these occurs between elevations of 2,120 and 2,160 feet , and the 
other , reported in a well 460 feet deep on NW. section 7, occurs 
at an elevation of 1,963 f eet . No water was reported at this 
level in the Northwest Company's well drilled 5 miles to the 
south, indicating that the water-bearing sand is probably not 
extensive . 

TownsJiip 40, Ranp:re 8. In the south part of this township 
the Pale Beds are pr eswned to be overlain by a little Bearpaw, and 
a few wells, such as those in tp. 39, r ge . 8, obtain water possibly 
in a Bearpaw sand at an C:.,levation of about 2, 400 feet . This sand 
is so widespread as to suggest thut it may be in the Bearpaw 
formation rather than in gl acial material . Several shallow wells 
in the township, howevGr , are knm·m to be in gl acial materials. 
In a few wells more than 100 feet deep the undc:rlying Pale Beds 
have been tasted , In some wells water occurs in sands between 
elevations of 2,280 and 2,330 f eat , und in one well , on SW. section 
14, a water-bearing sand at an elevation of 2, 077 fe t..:t is reported 
at a depth of 345 feet , In another well ,, on S\f . section 17, no 
water was encountered to a depth of .:;;60 feet, although the well 
at this depth had passed through the horizon of the watar-bearing 
bed of the well on SW. section 14. 

Township 41, Rang~_i. Surface water accumulates in the sand 
and sandy soil that covers much of this township, and can be 
obtained in relatively shallow wells. At a few places , as indicated 
in the records, wells have been dug or bored into glacial materials 
whf.::re water is found in sands at el evations of 2,180 to 2, 200 feet. 
No wnlls , so far as known, r each bedrock in this area, although sands 
in the Variegat ed Beds and in Birch Lake and Ribston8 Creek formations 
are water-bearing . 

Township 41 , Range 6. A few wells , l ess than 10" f eet deep, 
obtain water in this area from sands in the g l acia1 drift , Others 
rea ch the bedrock and obtain water in the Variegated Beds and 
Birch Lake sands . The Birch Lake sand has an elevation of 1,950 
to 1, 970 f,~et , whore as the Variegated Beds produce water from 
several sands . In the northern pci.rt of the township a sand in 
the Varie gated Beds occurs in sections 31, 33, and 34 at an 
elevation between 2,060 and 2:080 feet. This may be the same sand 
that occurs in section 6 in the southwestern part of the township 
in a well 230 f eet deep and at an elevation of 2, 084 LEJt. If so, 
th"' sand may be quite widespread. Another s and occurs in the south 
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part of the townshi p a t an el evati on of 2 1105 to 2,i.J..o f eet, 
a.nd a hi gher one between el evati ons of 2,150 .and 2,16Q f ed , 
with some still higher sands in indi victual we Us . ·. 

\ 
'.\ 

Township 41 , Range 7. In t his area a f ew wells qbtain 
water in sand i n gl ac i al drift at depths up to 60 f c;ut . The 
main supply of wat er , howevu r , comes from we lls drilled in~o the 
underlying Pal e Beds . The sands in the Pal e Beds are , in this 
township , of l imited lat er al extc:nt , and , consequentl;y, only 
closely spaced wells are like ly to encounter wat er in the same 
b(;d . For example , t wo wells 300 to 310 f eet deep respectively, 
on s ection 16, and one well 273 f eet deep on NE . section 17 obtain 
wat0r at an el evation of about 2 1 045 f eet . It is possible that 
the well 295 foe t deep on NE . s ection 36 al s o t aps this bed . 
Again, a water-bearing s and is found in two wells , on NE . section 
20 at a depth of 196 f l::!e t and on NE . section 28 at a depth of 150 
f eet , wher e the water - be aring sand ha s an el evation of 2 , 185 to 
2 , 190 f eet . The r emaining wells that ob t ain wate r f rom the Pale 
Beds are each i n a s epar at e ec;.nd . In this a r ea , therefor10 , as 
has been nreviously indicat ed , the i nfer ence i s that the Fale 
Beds are more sh<:uy t he.n f arther east> with the s and bodie s 
r dstricted in l at er al ext (mt . 

Township 41 , Range 8 . The wells in t his tovmship th?-.t 
obtain wa t er i' rom t he drift are in part quite shallow and in 
part 50 or more f eet dee:p . The s ands from which the water com0s 
do not occur at any uniform l evel , but a pparently are widely 
distribut ed at various elevations in th,:.; g;lacial mat e r i c..ls and 
in cert<lin localitie s arl: abs.:mt . In a f ew instanc e s , therefore , 
SE::nr ch ha s been made for wate r by dri:J,.ling wells into the underlying 
Pale Beds , and at l east two wate r-bearing sands l ' '1Ve been found , 
Ona of t hese , at an el evation of 2 , 275 feet , was encountered in a 
well on SE . s ection 4 at a. depth of 150 fe et , Md in a well on NE . 
section 14 at a de pth of 100 f eet . The othe r s and occurs only in 
one well , 32C f t.: et deep, on SE. s ection 12 a t an elevation of about 
21 030 f eet . 

Township 42 , Range s 5 and b, The par t of these townships 
not within the Buffalo Park Reserve is cover ed by sandy soil in 
which water can be obta ined in very sha llow wells . In a f ew places 
wells have be en bored t o s;:::.nds in the glacial deposits , but no 
wells have b een sunk to the under l ying bedrock . 

Township lt2 • Hange 7. All the wells of whi ch r e cords have 
be en collected i n thi s t ownship r each the Pal e or Variegat ed Beds , 
and s everal s ands have been found to be water- b(:.;aring . The highest 
of the se , at an c=ll twati on of 2 1 220 to 2 1 225 f eet , occurs in wells 
on NE , s ection 2 at a depth of 160 f eet , and on NVv. section 6 at R 

depth of 65 f eet . Thi s may be th<J sMte horizon a s that encounter ed 
i n NW. se c . 34, tp . 41 , r ge . 7, at a depth of 129 feet or an 
elev-1.ti on of about 2, 230 f e et . Another , deeper sand zom~ occurs here 
at an el evation of about 2, 090 f aet in a well on SW. s ection 4 at 
a de pth of 266 f eet an cl in a vrel l 285 f eet deep on NW. s ~ ction 12 . 
A still deeper horizon , perhu.ps in the Variegat e d Beds , occurs at a 
depth of 333 f eet or an altitude of about 21 025 f e.:. t in a well , 
333 f eet deep, on NW. section 4. Anothe r sand , in the Pale Beds , 
occurs in t wo wells at an el ev.J.ti on of 2,165 f eet on SW. section 14 
at a depth of 245 f eet and on NE . s '::ction 16 at a depth of 230 feet . 
Thus quite a number of sands in the bedrock in this ar ea yit.::ld water , 
and at least one , nillllely that at an el ev :,.ti on of 2 , 220 to 2 , 225 
f eet , may be qu ite wide spr ead . 
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Township 42, Range 8. Several wells in this township obtain 
water from sands in gl~cial materi~ls at depths of 10 to 55 feet . 
It is probable that the maximum thickness of the drift is about 55 
feet . In the drift a sand and gravel zone at elevations of 2,230 
and 21 240 feet is quite widespread. It is possible this is an outwash 
dtlposit lying in front of a moraine at or close to the base of the 
drift. Deeper wells have found water-bearing sc..nds in the Pale 
Beds. The sand that in tp. 42 , rge . 7, 1 ies at an elevation of 
2 1 220 to 21 225 feet was encountered in a well 80 feet deep on SE. 
section 2, and in two other wells at an elevation of 2,216 feet . 
One of these, on SW. section 24, is 168 feet deep, and the other, 
on SE. section 32, is 100 feet deep. The water sand that in tp . 
42, rge. 7, occurs at an averare elevation of 2,090 feet was 
encountered in a well , 208 feet deep, on NW. section 28, in a well , 
205 fe et deep, on SW. section 32, and possibly in a well, 200 feet 
deep; on NE. section 31. . Another, somewhat high0r water sand 
occurs only in one well, on SE ~ sectioh 14, at a depth of 145 feet 
or an elevation of 2,176 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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