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GROUND-WATER RESOURCES OF TOV1NSHIPS 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 1 

during the progress of geological investigations for oil and gas. 
The region studied extends from Edmonton in the west to Ba.ttleford 
in the ea.st, and from township 32 on the south to township 59 
in central Alberta, township 63 in ea.stern Alberta, and in part as 
far north as township 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, are alkaline, and water is 
obtained in wells from two 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 
a.s possible, between glacial and bedrock water-bearing sa.nd·s. In 
investigations for oil and gas, however, the bedrock wells were 
used to tra ce the lateral extent of geological formations, with the 
result that the records deal more particularly with this type of 
well. No detailed studies were made 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 Saskatchewan, 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 water
boaring beds that had been encountered in their wells. Also, the 
elevations of the wells were ta.ken by· aneroid barometer and are, 
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 tc obta in wa:tt:Jr sup.Plie s adequate for their needs. 

In collecting this information several parties were 
employed, The.Se 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. C. Hage, until recently a. member 
of the Geolo e;ica.l Survey. The oil and gas investiga. tions of which 
these water records a.re ~ part were undertaken under the general 
supervision of G. s. Hume. 

Publication of Results 

The essential information pertaining to ground-water 
conditions is being issued in reports that in Sa ~kntchewan cover 
each municipality, and in Alberta. cover ea.ch square block of 
fixteen townships beginning at the 4th meridian and lying between 
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th6 correction lines. The secretary tree.surer of each municipality 
in Saskatchewan and Alberta will be supplied with the infonnation 
covering that municipality. Copies of the reports will also be 
available for study at offices of the Provincial and Federal 
Govermnent Departments. Further assistance in the interpretation 
of the reports may be obtained by applying to the Chief Geologist, 
Geological Survey, Ottavm. Technical t erms used in the reports 
are 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 records. 'These should be consulted to see if a supply of 
water is likely to be found in shallow wells sunk in the glacial 
drift, or whether a better supply ma.y be obtained at greater depth 
in the underlying bedrock fonna.tions. The wells in glacial drift 
commonly show no regional level, a s the sands or gravels in which 
the water occurs a.re irregularly distributed and of limited extent. 
As the surface of the ground is uneven, 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 well to the water-bearing bed from 
that for the surface elevation 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.re given in the well record t ables. 
Where water is obtained from bedrock, the name of the formation in 
which the water-bearing sand occurs is also listed in these tables, 
and this information should be used in conjunction with that provid
ed on bedrock formations, pages 4 to 11, which describes these 
formations and gives their thickness and sequence. 1!\11iere the level 
of the water-bearing sand is known, its depth at any point can 
easily be ca lculated by subtracting its elevation, as given in the 
well record tables, from the elevation of the surface at that point. 

With each report is a map consisting of tvvo figures. 
Figure 1 shows the bedrock formations that will be encountered 
beneath the unconsolidated surface deposits. Figure 2 shows the 
position of a ll wells for whi ch records a.re available, the class 
of well at each location, and the contour lines or lines of equal 
surface elevation. The elevation at any location can thus be 
roughly judged from the nearest contvur line, and the records of 
the wells show at what levels ~~ter is likely to be encountered. 
1'he depth of the well can then be calculated, and some infonnation 
on the character and gu~ntity of water can be obtained from a 
study of the records of surrounding wells. 

GLOSSARY OF TERMS USED 

Alkaline. The term "alkaline" has been applied rather 
loosely to some ground waters that have a peculiar and disagreeable 
taste. In the Prairie Provinces, ·water that is commonly described 
as alkaline usually contains a l a rge amount of sodium sulphate and 
magnesium sulphate, the principal constituents of Glauber's salts 
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. 'Nater that tastes strongly 
of common salt is described as salty. 
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Alluvium , Deposits of earth, cl~y, silt , sand , gravel , 
and other material on the flood- plains of modern streams o.nd in 
lake 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 subsequently 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 p:lrtly or 
wholly consolidated deposits of gravel , sand , silt, clay, 
and marl that are older than the glacial drift . 

Coal Seam . The same as a coal bed , A deposit of car
bonaceous material f ormed from the remains of plants by partial 
decomposition and burial~ 

Contour . A line on a. map joining points the.t have the 
same elevation above sea-level . 

Continental Ice-sheet. The great ice-sheet that covered 
most of the surfe,ce of Cq_nq_da many thousands of years a.go . 

Escarpment . A cliff or a relatively steep slope separating 
l~vel or gently sloping areas . 

Flood-plain . A flat part inn. river valley ordinarily 
above water but covered by vra.ter ·when the river is in flood . 

Glacial Drift . The loose , unconsolidated surface 
deposits of sand , gravel , and 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 glacial 
till or boulder clay. The gln.cio.l drift occurs in several forms : 

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

(2 ) Terminal Moraine or Moraine . A hilly tract of country 
formed by glacial drift that was laid dovm nt the margin of the 
continental ice- sheet during its retreat . The surface is character
i zed by irregular hills and undrained b~sins . 

(3) Glacial Uutvmsh . So.nd ::i.nd grn.vel plains or deltas formed 
by streruns that issued from the continentn.l ice- sheet . 

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

Ground Water . Sub-surface WD.ter, or water the.t 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 . 
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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. Deposit s that have been laid. down by 
the a gene ie s of wa. ter and wind since the disappearance of the .con
tinental ic e-sheet. 

Unconsolidated Deposits. The mantle or covering of 
alluvium and gl acial drift consisting of loose sane, gravel , clay, 
and boulders that overlie the bedrock. 

Wa ter-te.ble. The upper limit of the part of the ground 
wholly s~tura.ted with water . This may be very near the surface 
or many feet below it. 

lilfells. Holes sunk into the earth so as to reach a supply 
of water. 'V\Jhen no water is obtained they are r eferred to as dry 
holes. Wells in which ·water is encountered are of three classes: 

(1) Wells 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 wa.ter
table. 

BEDRCCK FOID!i...t\.TILlllSIN EAST-C ENTRAL .\LBERTA 

The formations that outcrop in east-central Alberta a.re 
ma.inly of Upper Cretaceous age, but Tertiary beds occur to the 
southwest in the Red Deer area. These higher strata are sandstones 
and shales with thin coaly and carbonaceous beds. Commercial coal 
beds occur in the Upper Cretaceous Edmonton formation, but other 
thin coal seams are present, particularly in the Ribstone Creek 
formation and in the Pale and Variegated Beds. Carbons.ceous beds also 
occur in the Bea.rpaw formation and are widely scattereo through 
other formations. The Edmonton formation contains some harder 
sandstones, but almost the ~mol e Upper Cret~ceous succession 
consists of softer sands and sandstones alternat ing with shales 
in which ironstone nodules are commonly present. The succession, 
chara cter, and estimated thickness of the formations are shown in 
the following table: 

Age Formation 

Pe..skapoo 

Tertiary 

Character 

Sandstones and shales with 
thin coal seams and car
bonaceous beds; basal 
sandstones, massive and 
crossbedded; some silic
eous limestone 150 to 200 
feet above the base of 
the formation. 

Thickness 
li'eet 

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



' Edmonton 

Upper 
Cretaceous : 

Bearpaw 

Pale and 
Variegated. 
Beds 

Birch le.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 area s o.s 
at Castor , Alberta . 

Dark shale s, green sands with j 300 to 600; 
smooth black chert pebbles ; j Thins rapidly 
partly non-marine, with white! to the north
bentoni tic sands, carbonac- i west . 
eous shales , or thin coal · 
seams similar to Pale Beds ; 
shales at certain horizons 
contain lobster claw nodules 
and marine fossils ; at 
other horizons a.re abundant 
selenite crystals. 

Li ght grey sands with bentonite~ 
soft, dark grey and light 
grey shales with selenite 
and ironstone ; carbonaceous 
sha les and coal seams; 
abundant selenite crystals 
in certain layers. 

Grey sand and sandstone in 
upper part ; middle pai·t of 
shales and sandy shales, 
thinly laminated; lower 
part with grey and yellow 
weathering sands; oyster 
bed commonly at base. 

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

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

Mostly dark grey shale with ; Maximum, 100 
a few minor sand horizons; 
marine ori gin, with selenite 
crysta ls etnd nodules up to 
6 or 8 i nches in diameter 

Grey sands and sandstones at 
the top and bottom , with 
intermediate sands and 
shales; thin coal seams i n 
the vicinity of 1Va inwright; 
mostly non-marine , but 
intermediate shale in some 
areas is marine . 

Dark grey shales and sandy 
shales with nodules of 
ironstone; a sand 70 feet 
thick 110 feet below the 
top of the formation in 
the Ribstone area . 

r.~aximum, 325 at 
Viking; thins 
eastward. 

950 to 1,100 

Pa ska. poo Fonna. tion 

The Paskapoo formation was first named by Tyrrell from 
exposures of the lov1rer part of the formation occurring a.long Bl indma.n 
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River near its confluence with the fled Deer . It is composed essential
ly of sandstones and shales of freshwater deposition, and includes 
some thin coa 1 seams and carbonaceous beds. The basal bed·s are 
massive, crossbedded sandstones that weather buff-yellow, and are in 
striking contrast to the Un.derlying, 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 
0.nd pelecypods, but these beds a.re lenticular rather than contim.101..1.S, 
11lthough a zone of ·them appears yvidely distributed at about the 
same stratigraphic level. · 

Edmonton Formation 

The :name Edmonton formation vm.s first applied to the becls 
containing coa 1 in the Edmonton area, and later to the S0..me beds in 
adjoining areas . The formation hQS a total thickness of 1,000 to 
1~150 feet, but is bevelled off eastrirards , and the ea.st edge of 
the formation follows a northwest line from Coronation through Tofield 
to a point on North Saskatchem~n River a bout midway between Edmonton 
and Fort Saskatchmve..n . No Edmonton beds occur northeast of this line, 
but the formation becomes progressively thicker to tho Muthwest due 
to tho fact that the beds dip in that direction and a.re bevelled 
a cross at the surface. 

The Edmonton formation consists of poorly bedded grey 
and greenish clay shales, coal sear'.l.S 1 and sands and sandstones that 
contain clay and a white mD.terial known as bentonite . This material 
when wet is very sticky and svrnlls greatly in volume , and when dry 
tends to whiten the beds containing it. Such beds are relatively 
impervious to water , e.nd at the surfa ce produce the "burns" of 
barren ground , where vegetation is ecanty or absent . 

Water is relatively a bl.mdant in the Edmo:::iton formc. tion, 
which contains much sand, com~only in the f orm of isolated lenses 
distributed irregularly through the formation. ·,\·a ter occurs in these 
sands, and, hence , there is little uniformity in the depth of '\Yells 
even within a s:mall area . Water also occurs com.-rnonly with coal 
seruns , and , unlike the sand lenses, these beds are much more regulo. r 
and persistent . In contrast with the water from the bentonitic 
sands, which is generally 11 soft" , water from the coal seams, as 
the water from the shallow surface deposits , may be "ha.rd" • The 
basal beds of the Ed.i'llonton formD.tion usually contain fresh water , 
but this may become brackish locally, where the underlying Bearpaw 
beds conta in highly a lka. line or sa 1 ty water , 

Bearpaw Formation 

In southern Alberta, w:!1.ere the Bearpaw formation is 
thickest, the beds composing i t are mainly shales that have been 
deposited in sea. water . In the area north of township 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 sea.ms. In some areas, a.s a.t Ryley and near Monitor, Alberta., 
and in the Neutral Hills, the Bearpaw contains pebble beds. At 
Ryley these a.re consolidated into a conglomerate, but mostly the 
pebbles are loosely distributed i n 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 a.bout 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 lea.st 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 le.ti vely small. 

The water in the Ryley area is from the Bearpaw 
formation, and is salty. In other areas to the south the marine 
Bea.rpa.w formation car rie s green sand beds that yield fresh 
water, but comm.only a much better supply is found by drilling 
through the Bea.rpa.w into the underlying Pa.le Beds. 

In S~skatchewa.n, Bea.rpaw beds occur southeast of 
Macklin and south of Luseland and Kerrobert. Only the basal 
beds are present, and these contain green sands that are commonly 
water-bearing. 

Pa.le and Variegated Beds 

Underlying the Bearpaw formation is a succession of 
bentonitic sands, shales, and sandy shales conta ining a few coal 
seams. The upper part of this succession, due to the bentonitic 
content, is commonly light coloured and has been described as the 
Pa. le Beds, whereas the lowe r part is darker, and is known as 
Variegated Beds. In part, dark shales are present in both Pa.le 
and Variegated Beds ; others are greenish, grey, bravm, 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 Pa le and Variegated Beds are characterized by the 
presence of thin seams of ironstone, commonly dark reddish, but 
in part purplish. Se lenite (gypsum) crystals a.re, in places, 
abundant in the shales. 

The best sections of Pa.le Beds exposed in the re gion 
are in the Tit Hills, southwest of Czar. These hills carry a 
thin capping of Bearpaw shales, beneath which, and a.round Bruce 
lake, more than 200 feet of Pa.le Beds a.re exposed. The total 
thickness of Pale and Variegated Beds in the Tit Hills area. is 
a.bout 970 feet. Variegated Beds outcrop nea r Hawkins on the 
Canadian National Railway west of Wa inwright, but no a rea 
exposes the complete succession, which is considered to comprise 
about 200 feet of beds. 

Records of wells drilled into the Fa.le and Variegated 
Beds do not, in general, indicate lateral persistence of s~nds 
for long distances, nor any unifonn average depth to water-bearing 
sands in a. local area.. This points to the conclusion tha t the 
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sands are mainly lenticular, but as such lenses are numerous 
few wells fail to obtain water. In the Cadogan area. many f lowing 
wells have been obtained from sands about midway in the succes
sion. In western Saskatchewan, Pa.le a.nd Variegated Beds occur 
over a wide area from Macklin and Kerrobert northeast through 
Wilkie to the Eagle Hills, south of Battleford. Numerous out
crops occur in the area. south of Unity at Muddy lake, but south 
and east around Bi gga r these beds a re almost wholly concealed 
by glacia l drift. 

The water from the sands of the Pale anc Varie gated 
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 sha les may be 
filled with water tha t has infiltra ted 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 sharp. 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 
dominant ly sand a centra l part is composed of alternating thin 
sand and shale beds, At the base of the formation, in a number 
of pla ces, is an oyster bed, and this is exposed in a road-cut in 
a section 73 feet thick on the east side of Buffa lo Coulee, in 
sec, 3, tp. 4 7, r gfl . 7, 17 , 4th mer. In both upper and lower 
parts of the format ion the sand is common ly massive and outcrops 
tend to consolidate into hard , nodular masses from a font to a 
few feet in diameter . Apparently these are formed through the 
deposition of salts from the water th~t finds an outlet at the 
outcrops. In fact , in some areas the sand may be t .raced a long 
the side of a hill by the presence of sw~ll springs or nodular 
masses of sandstone. 

The Birch lllke formation occurs under the drift and in 
outcrops i .n a large area south of North Saskatchewan River a.nd 
northeast of a line from :••rillingdon 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 and tha. t it extends southea. stward into Sa ska tchewa.n 
around Niani t ou Lake, a nd south ea. st to Vera. 

It is thought that the Birch le.ke formation thins 
eastwards 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 lo nger show the Bfrch l.o.ke as a clearly 
recognizable sand formation, so that its southern limit beneath 
younger formations is unknown. 1/llherever it occurs a.s a sand, 
however, it is water-bearing, although in some areas the sand 
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is apparently too fine to yield a.ny 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 surfaco waters that contain calcium sulphate 
may in time change a. 11 soft" wa. ter -r,•rell to a "ha.rd" wa. ter well , 
and many wells are not sufficiently cased to prevent the percola
tion of water from surface se.nds 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 we 11, a feature 
th'..1 t has been noted by many vrell owners. 

Grizzly Bear Formation 

The type locality for the Grizzly Bear formation , which 
underlies the Birch LA.ke beds , is near the mouth of Grizzly Bear · 
Coulee, a tributary of Battle River with outlet in tp. 47, rge. 5. 
The formation is mainly co~posed of dark shales that were deposited 
in sea water . At the mouth of Grizzly Bear Coulee two she.le 
sections, each about 100 feet thick, are separated by a zone of 
thin sand beds• It is nov1 reco gnized that the upper section is 
the Grizzly Bear shale, and that the lovrer one, very similar in 
character and also deposited in sea. water, occurs in the next 
lower formation, the Ribstone Creek. The Grizzly Bear she.le 
contains a thin nodular zone about 50 feet above the base, that 
is, at ab out the centre of the formation . This zone is sandy, 
and is believed to yield water in various wells . <:ther thin 
sands, in places water-bearing , a.re e. lso present . The impervious 
nature of the Grizzly Bear shales makes the overlying Birch Lake 
sand a strong aquifer , as water collects in the sand above the 
she.le. 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 high1,m.y bridge at Fa.byan . 
The shales in this area are a.bout 100 feet thick . It is thought 
they extend a.s fa.r west as the Viking ga s field , where they have 
been recognized in samples from deep wells . It is pro·bable, 
however , that the shales thin westward and thicken ea.stvra.rds so 
tha. t their general form is a wedge 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 she.le underlies 
a. large area. in east-central Alberta , extending into Sa.sY-..a.tchewa.n 
mainly in the a rea. south of Battle 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. 1, 
W. 4th mer. At this place the lower sand beds of the formation 
a.re well exposed . Cn the north side of Battle River, in the north
east part of sec. 26 , tp . 47, rge. 5, near th~ mouth of Grizz l y 
Bear Coulee, the upper part of the lower sand member of this forma
tion outcrops. Above it, higher 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 thic1c, sepa.ra.ted by 8 feet 
of she.le. Above this a.re 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 rrarine shales in turn are overlain by a. sandy zone a.bout 
20 feet thick containing oysters in the basal part. This sandy 
zone is the upper sa.nd mem~)er of the Ribstone Creek formation. 
It thickens to the ea.st 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 ormation 
also varies in thickness from a. minimum of a.bout 25 feet. On 
the banks of Vermil ion Creek, north of Mari.nvil le, the basal sand 
is at lea.st 60, and may be 75, feet thick. It is overlain by 
sha.ly sand and sandy r.hale beds, vrhich replace the shale beds 
in the centr al pa.rt of the formation as exposed at the mouth of 
Grizzly Bear Coulee. In the vrainwright area. , where the for:mation 
has been drilled in deep wells; the basal sand is 60 feet thick, 
with the central part composed of shale containing sand streaks. 
The upper sand member is about 20 feet thick in this area. The 
total thickness of the formation in the Wa.inv.Ti ght area is 180 
to 200 feet, but this increases to the west and in the Viking 
area ex~eeds 300 feet• 

The Ribstone Creek forme.tion is widely exposecl in a 
northwest-trending belt in ea.st-central Alberta. The southern 
boundary on the Alberta-Saskatchewan meridian is in the south 
part of township 44 , south of Battle River, whereas the northern 
boundary is in township 51 , a few miles north of Lloydminster. 
The southwest boundary of this northwest-trending belt passes 
through the mouth of Grizz ly Bear Coulee in tp. 47, rge. 5, and 
beyond to the Tit Hills area in tp. 54, rge. 12, whereas the 
northeast boundary crosses North S'.'..skatchewan River southwest 
of Elk Point and extends northvrest to includf' an area. only 
slightly north of St . Paul des Metis and Vilna to tp. 60, rge. 
14 . Within this belt water wells a.re common in the Ribstone 
Creek se.nds, which a re almost without exception water -bearing 
in some part of the forms. ti on. The lirli ts· of the be 1 t to 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 fonnation by drilling through the younger beds that 
overlie it. The Ribstone Creek sands are a prolific source of 
water in many places, and hence the distribution of this forma
tion is of considerable economic i mportance . Where the fonna-
tion consists of upper and lower sands with a centr al shale zone 
only the sands a. re wuter-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 formation, although 
the upper and lower sands are perhaps the better aquifers• To 
the east of Alberta along Battle River and Big Coulee in 
Saskatchewan the Ribstone Creek sands are marine. Marine con
ditions apparently become more prevalent to the southeast, and it 
is believed that in this direction the sands are gradually re
placed by mar ine shales. Thus at some distance southea st of 
Battleford the Ribstone Creek formation loses its identity and 
its equivalents are shales in a marine succession. 

Lea Park Forms. ti on 

The Lea Park f onnation is large ly a·ma.rine shale, and 
only in the upper 180 feet is there any wnter. In the Dina area. 
south of Lloydminster the upper beds of the Lea Park consist of 
silty sha les a.bout 110 feet thick underlain by silty sands 70 
feet thick. Below these sands are marine shales only, and these 
yield no fresh water either in east-central Alberta or west-central 
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Sa sl<..a. tchewa.n . The sand in the upper Lea Park formation is thus 
the lowest freshwater aquifer within 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-central Alberta 
have a southwest inclination, progressively lower beds occur a.t 
the surface to 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 aquifer in that 
direction . Farther northeast water must be obtained from glacial 
or surface deposits only. In Alberta. this area without fresh 
water in the bedrock includes the country north of North SasY..a.tchewa.n 
River in the vicinity of Frog la.ke and a large area extending to 
and beyond Beaver River . In this area~ however , more freshwater 
streams are present than farther south, and bush l~nds help to 
retain the surfo.ce ·waters . The area northeast of North Saskatchewan 
River in SaskatChewan is almost wholly within the Lea. Park 
f onnation , where water can be found only in surface deposits . 
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TOWNSHIPS 43 TO 46, RANGES 13 TO 16, WEST 
4TH MEH.IDL\N, ALBERTA 

Physical Features 

This e.ree. is flat prairie lo.nd with low relief. One branch 
of Iron Creek drains the northeastern pa.rt, and another branch 
drains the southern pa.rt. Both branches a.re intennittent streams, 
with water only in wet periods . Wavey I.e.ke, north of Strome , is 
a shallow alkaline body of water without any outlet. 

Geology 

The southwest part of this area , southwest of Killam, is 
thought to be underlain by Bearpaw strata with Edmonton in the 
southwest and west parts. The northeast part is underlain by Pc.le 
Beds, and the only known outcrops a.re north of Killrun, on sec. 19, 
tp. 45, rge. 13, and on sec. 24, tp. 45 , rge. 14, at elevations of 
a.bout 2,200 feet. 

Vfo. ter Supply 

A fmv wells in this area obtain water in glA.ofol materials, 
but most of the wells a.re in bedrock, and a. considera.ble po.rt 
of the Bearpaw is er.nd a.nd sa.ndy shale.., which in lithology is 
similar to the underlying Pale Beds. The boundary line between 
the Bearpo.w o.nd Pa.le Beds is, thus, indefinite, and the precise 
o.ge of many of the lower wa tar-bearing sa.nds is auestionable. In 
the vicinity of Ryley, north of this area , m.o.ny wells yield salty 
wnter. This salt is thought to ha.ve been derived from the Bearpaw, 
which in this area was deposited under shallow water conditions, 
but the underlying Pale Beds also carry salt water , presumably as 
a result of dovmward percolation from the higher Bearp::i.w sands. This 
may explain why a well in one place yields salt water from a. Po.le 
BedSsand and an adjoining well from the same sand yields fresh 
water. It is knovm that the strata in this area have a regiono.1 
southwest dip of about 25 feet a mile, but little is known of the 
local structure. The records of the water wells seem to indicate 
e. shallow syncline crossing tp. 45 .., rge. 13.., in a northwest direction, 
but the information is not sufficiently precise to define this 
structure. 

Township 43 , Rl\.nge 13. A few wells in this township obtain 
water from glacial gravel and sand, but the main supply comes from 
sands that a re either in the base of the Bearpe.w or the upper part 
of the Pale Beds at elevations between 2,150 and 2 ,210 feet. It 
is thought that the bedrock underlying the drift in this township 
is almost entirely Bearpe.w . In the northeast pa.rt these beds a.re 
thin, as they are in prorimity to the Pale Beds contact, but they 
thicken to the southwest due to the dip in that direction. It 
is probable that at no place do they exceed 200 feet in thick
ness, and as the deepest wells in the township a.re only 100 to 
130 feet deep it seems likely that few, if any, penetrate them 
into the underlying Pale Beds . 
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Township 43 1 Range 14. Most of the wells in this tovmship 
obtain water in glacial sand ~nd gravel beds a.t comparatively shallow 
depths. These show no regularity of distribution and occur a.t various 
elevations. It is not known by whnt means their presence or absence 
can be predicted in any locality, and even closely spaced wells 
may find water at quite different depths in the drift depending 
on the occurrence and extent of individual gravel or sand beds. 
Many such sand beds, however, occur in the drift, and hence most 
wells sunk into it obtain water. Surface waters containing 
sulphates a.re commonly hard. 

Tvro wells in this township reach sands proba.bly -
in the Pa.le Beds. One of these, 325 feet deep on ~N. section 
l reaches an elevation of 1,946 feet. Evidently it encountered 
the same bed th~t is productive at nn elevation .of 1,953.feet 
inn well, 308 fe et deep, on NE. sec. 8, tp. 42, rge. 13. 
Another well, 170 feet deep on SW. section 23, reaches a.n 
eleva.tion of 21 085 feet. This ma.y be in the lower part of the 
Bearpaw. It appears to produce from a. snnd that has not been 
reached elsewhere in the inunedio.te vicinity. It is probo.ole 
that any well drilled into the bedrock in this township will 
obtuin water. 

Tovmship 43, RP.nge 15. Almost the whole of this township is 
underlain by Edmonton beds, but these are thin on the east side. 
A few wells apparently o>ta.in wo.ter on basal Edmonton sa.ri.ds, but 
others reaoh \l\ffi.ter-bearing beds in the Bea.rpaw formation. From 
the records it is inferred that the best water supply occurs 
at the base of the drift, but sand and gravel beds are not 
always present at this level. Deeper water-bearing sands tho.n 
any so fa.r reached occur in the basal Bearpa.w or the upper 
Pale Beds. 

Township 43, Range 16. In this township a few wells obtain 
~~ter in glaci al beds, but wells from 120 to nearly 300 feet deep 
n~ve been drilled in order to get an adequate supply. It is 
impossible from the records to determine to what extent the 
aquifers are continuous, but it is assumed that several different 
water-bearing beds a.re present. One well in section 8 flows 
from a depth of 286 feet. It is possible that this is not in 
the Edmonton formation, as indicated, but is in a deep channel 
that has been filled by glacial materials with possibly sand 
in the bottom through which water flows• Under these conditions 
a head for the water is provided nearer the source of the 
stream, and as the stream channel is probably quite narrow it 
is only rarely that a well has been drilled in it. 

Township 44, Range 13. The northeast pa.rt of this township is 
thought to be underlain by Pa.le Beds, whereas in the southwest part 
these are covered by a small thickness of Bearpa.w beds. A· few 
relatively shallow wells obtain water in the glacial drift, but in 
this township these are an unreliable source of water and most wells 
have been sunk into bedrock. A sand at an elevation of 2,175 
to 2,195 feet produces water from the base of the Bearpa.w fonn~ 
ation. Apparently this is the sa.me sand that yields water in 
tp. 43, rge. 13, at elevations of 2, 190 to 2,215 feet. it is 
probable that the well, 175 feet deep, on sw. eeotion 34 1 

which obtains water at an 'elevation of 2,000 feet, reached the 
same sand as the well 192 feet deep on SW. section 27 1 which 
obtains water at an elevation of 1,995 feet. These wells are 
both in that part of the township where Pule Beds underlie the 
drift, and the water zone is believed to be about 200 feet below 
the Bearpa.w-Pale Beds contact. One well, 320 feet deep on NE. 
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section 28, obtains water at an eleva.tion of 1,874 feet. The 
well is assumed to begin a1most at the top of the Pale Beds. 

Township 44, Range 14 . In the southwest part of this town
ship several wells less than 60 feet deep are thought to be in 
surface or glacia l sands and not in bedrock. A few other wells 
only slightly deeper reach sands in the Bearpa.w formation and-other 
deeper wells reach the underlying Pale Beds . A Bearpa.w wa.ter
bearing sand occurs between elevations of 2,170 and 2,205 feet. 
A lower sand, at an elevation of 2 1 060 to 2,070 feet in wells 
on SE. section 26 ~ NVv o section 32, SE. section 36 1 and NE. 
section 36, produces soft water from a Pale Beds sand.. A· still 
lower sand in the Pale Beds in a well 328 feet deep on NE. 
section 22 and in a we ll 326 feet deep on ~N . section 34, occurs 
at elevations of l,a29 and 1,937 f eet resp ectively . In the 
first well the water is sa lty. This wa.ter may be derived from 
the Bearr:a.w formation, as there is no obvious explanation for 
the distribution of salty and freshwater wells in the same 
sand except by downward percolation from an overlying, salty, 
water-bearing bed. 

Township 44, Range 15 . In this township several wells obtain 
water a t elevations be"b~een 2,200 and 2,260 feet. In one of these, 
100 feet deep on SW . section· 9, a coal seam was reported at 80 
feet or at an eleva.tion of 2,230 feet. It is assumed that this 
coal is in the Edmonton formation, and if so the water in other 
wells slightly above or below this level may also be in this 
formation. It seems probable, however, that many we lls obtain 
water from glacial sands resting on bedrock. A well, 325 feet 
deep on NE. section 23, a well 350 feet deep on NE. section 
30, and a well 385 feet deep on SE. section 32, reach a sand 
in the Pale Beds at elevations of 1,945 1 1 1 950, and 11 915 feet 
respectively. A well 412 feet deep on NE . section 36 r ea ched 
an elevation of 1,888 feet. This well must have passed the 
level of the aquifer of the wells at elevations of 1,915 to 
1 1 950 feet, but, apparent ly,, only a poor supply of ~~ter was 
obtained. 

Township 44, Range 16. Edmonton beds underlie the drift 
in t l.7s township, and with-the exception of a few wells in drift 
water has been found at several horizons in the Edmonton and 
Bearpaw formations. The soutl11Ne3t dip is apparently indicated by 
an increase in depth to the southwe st, resulting i n a·deorease in 
elevation of the vm.ter-bearing beds in this dir P,.,H on . It 
seems that the well on SE . section 25, at a depth of 166 f~et or 
an elevation of 2,,164 feet,, ruis encotmtered the srune water
bearing bed as the we 11 on NE. section 2 3, · 150 feet deep at 
an eleva. tion of 2, 140 feet, the well on N1·1f • section 14, 180 
feet deep at 2,130 feet, and possibly the well on SE. section 
291 206 feet deep at an elevation of 2,094 feet . Also, it is 
inferred that the ·water-bearing bed on section 36 at 2,195 
feet is the same as that recorded on section 24 at 2,200 feet, 
and riia.y be the same as the water sa.nds on section 33 at 2, 190 
feet, on section 27 at 2,183 feet, on sectio n 20 at 2,168 feet, 
and on section 30 at 2,160 feet. Also, it may be that a third 
water-bearing sand occurs on section 34 at 2,260 feet, on 
section 16 at 2,250 feet, and on section 18 at 2,,225 and 21 231 
feet. Some other sands, apparently in the Edmonton formation, 
do not conform to these water-bearing beds, and it is unknown 
whether they r epresent othe:r horizons or whether there are 
discrepancies in the records. It seems safe to infer, however, 
that the Edmonton beds a. re a reasonably reliable source of 
water in this tovmship. 
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Township 45, Range 13. The southwest part of this township 
is v.nderla.in by a. thin cover of Bearpaw strata, but the northeast 
part is occupied by Pale Beds . It is highly improbable tha.t any 
water is obtained from the Bearpaw, and as the Pale Beds out
crop on section 19 it is assumed tha.t elsewhere they oocur at 
very shallow depth beneath the drift. For this reason no wells 
seem to obtain water in the drift irmnediately above the bedrock, 
as in other areas, and most of the .wells penetrate rather deep
ly into the bedrocke A well on SW . section 24 flows from a. 
depth of 125 feet or an elevation of 21 140 feet. This is 
difficult to explain, for other wells go to deeper sands for 
their water supply. This would seem to indicate that the 
water bed in the flo~Qng well is of very limited extent, but 
if so it is impossible to explain the hydrostatic pressure that 
is necessary to bring the water to the surface. A few miles 
ea.st of the flowing well the surface rises to an elevation 
above 2,400 feet2 It is possible that this might provide the 
head for the flowing well if the water-bearing sand had a water 
intake at this higher level. Such an assumption would infer 
that the water-bearing sand had a very considerable lateral extent, 
and if so other flovving wells should have been supplied from this 
source. Not only is this not the case, but most of the wells were 
drilled to below the level of this water-bearing horizon without 
encountering water. 

The well 300 feet deep on SW . section 9 is believed to 
have commenced only slightly below the Bearpaw-Pale Beds contact. 
It thus obtains water at least 300 feet below the top of the Pale 
Beds. A well 360 feet deep on NW section 22 rea.ches an elevation 
of 1,870 feet, 50 feet lower than that of the 300~foot well, a.nd 
the deepest water- bearing sand encountered in the t01~mship . 

Township 4S, Range 14" This township is partly underlain 
by F - .- v ~Vee- ~-•c. l-"'·· v .Ly -i::J the Bea.rpaw formation. It is proba·o1e , 
h - v·er, that all of the wn ter comes from the Pale Beds. A well, 
320 feet deep on N1~ o section 23 , obtains salty water at an 
elevation of 1, 925 feet~ This water is from the same sand that 
produces fresh water in a well 345 feet de ep on SlN . ~eotion 
7, a well, also 345 feot deep, on SE. section 81 a well 354 feet 
deep on NW . section 16, and a well 375 f eet deep on NE . section 
20. It is presumably also the same sand tl1a.t pro O.uc es water 
in tp. 44, rge, 14, betvreen elevations of 1,925 and 1,940 feet. 

Tcwnsh.:'._'J 45 ~ Range 15 , Gl '3. c ia l E:inCis prcv:irl.e sorr.e water in 
this +,own on :;.p ;t)1.:rc many -of the wells have been drilled into bedrock. 
The i,-e-:;t part of this town"~1.ip is b<"'J i 1wed to be underlain by the 
Edmonton formation, in the base of which are water-bearing sands. 
Most of the wells, however, fail to find sufficient water in 
the higher beds and have been drilled into the Bearpaw or 
penetrate the underlying Pale Beds . 

The Bearpaw-Edmonton contact is thought to occur a.t an 
elevation of about 2,300 feet. The strata are r 01 ~ " :Ad to dip 
southwest at a.bout 25 feet to the mile, so t ::.:. ~ the thickness 
of Edmonton in the southwest pa.rt of this town~hip is "less than 
100 feet~ It may be that a. well, 110 feet deep on mv. section 
18, and another 125 feet deep on SW. section 18, obtain their · 
water supply from the base of the drift rather than in bedrock. 
The water in these wells is hard, whereas the -water from the basal 
sands of the Edmonton is comm.only soft. A water-bearing sand at 
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an elevation of 21 130 to 21 150 feet appears to be in the Bearpe.w 
formation. This sand was encountered in a. well.190 feet deep 
on SW. section 5, in a well 160 feet deep on NW . section 5, 
in a. well 150 feet deep on NW. section 10, in a. well 150 feet 
deep on NW~ section 22, and in a well 150 feet deep on SE. 
section 33. On SE. section 26 a water sand occurs at an 
elevation of 1 1 964 feet in a well 296 feet deep. If this is 
assumed to be the same sand as that which yields salty water in 
a well 320 feet deep, or at an elevation of 1,925 feet, on 
sec. 23, tp. 45, rge. 14 1 and at elevations between 1,925 and 
1,940 feet in wells in tp. 44, rge. 14, and in a well 320 feet 
deep, or an elevation of 11 874 feet, in tp. 44, rge. 13, it in
dicates a local east or northeast dip into a small syncline in 
this area, with an anticline to the west. Under these conditions 
the salty water may be related in part to the position of the 
salty water wells in or toward the deeper part of the syncline. 

Township 46, Range 160 In this township a few wells are in 
glacial sands whereas others a.re in bedrock, presumably in both 
Edmonton and Bear~''' strata, al though it i a difficult to make a 
distinction in many instances. Yiest of Wavey Lake the Edmonton
Bearpaw contact has been mapped at an elevation of 2,300 feet, 
and the dip is thought to be southwestward e.t about 25 feet to 
the mile. Thus a number of the wells a.re pres~un.ably in Bea.rpaw 
sa.nds. 

Township 46, Range 13. The wells in this township a.re deep. 
With the exception of a well, 464 feet deep, on NE. section 36, 
wh ich may reach the Birch Lake formation, all other wells a.re 
in the Pale Beds . There is no apparent regularity in the 
distribution of the producing sands, but many water-bearing 
sands are present. Most of these appear to have a limited lateral 
extent, e.nd in general supplies of ·water from them are not la.rge. 
All the water , however, is soft. 

Township 46, Range 14. In this tovmship, a.s in the.la.st, 
most of the wells a.re deep e.nd several yield salty vra.ter . This 
salty ~~ter zone occurs between elevations of 1,950 and 2,085 feet. 
It me.y be that the salt water occurs only a.t the higher eleve.tion, 
and tha. t the lower sands are contaminated · by downward peroola. tion 
in the wells . The salt water is, however , reported in a. ·well 
340 feet deep on SW . section 18, or .at an elevation of 1,970 
feet; in a. well 320 feet deep on N\~~ section 21 at a.n elevation 
of 1, 955 feet, and in a well 360 feet deep on S'N. section 30 
a.t a.n elevation 1,950 feet . This may be the sarne horizon as 
th.e.t reached in a well 320 feet deep on N1N . sec. 23, tp. 45, 
rge. 14, e.t an elevation of 1,925 feet , and in a well 328 feet 
deep on NE . sec, 22 , tp. 44 , rge. 14, e.t e.n elevation of 1,929 
feet. The sand at an elevation.of 2,085 feet occurs in a well 
170 feet deep on NW . section 14. It may be that this is the 
same sand as in a. well 200 feet deep on SE~ sec. 16, tp. 48 1 rge. 
14, at e.n elevation of 2,070 feet. A well, 340 feet deep on SE . 
sec. 32, tp. 46, rge. 14, a.ppears to obtain its ~~ter in the 
srune salty.sand as th.at at an elevation of 1,950 feet in SW. 
section 300 · The water from this well, however, wi:>.s not report
ed as salty, but may be so. In this tovmship., therefore, it 
would seem that the preferable vro.ter horizons a.re those e:t a 
high elevation e.~d that the lower ones contain salty water. 

Township 46, Range 15. This area. is mostly underlain by 
Bearpaw ·ut:JuS, out a small :p1rt of the southvrn st corner may be 
underlain by Edmonton beds• A 'f:ew welJ a :m.ny obtain water from 



... 17 -

the sands in the base of the Edmonton, but most of the water comes 
from sands in the Bearpaw or Pa.le Beds• A B"'-.nd a.t an eleva. tion 
of 1,925 to 1,938 feet produces salty water in a well 350 feet 
deep, on SE• seotion 9, a. well 400 feet deep, on SW. section 30, 
and a well 350 feet deep; on SW. section 32. This same sand · 
apparently produces fresh water in a. well 348 feet deep on NW. 
section 33; and a well 418 feet deep, on SE, section 18,. is 
reported to have :inssed through the horizon of this sand and 
obtained wnter fr<m a. lower aquifer at an elevation of 1,907 
feet. It may be; however, that this is the same water-bearing 
sand, and that the well was drilled slightly below it, 

Township 46 1 ·Range 16. In this township a.re many wells 100 
feet or more deep, a oouple more than 250 feet deep, and one 380 
feet deep. The township is believed to be wholly underlain by 
Edmonton beds, but on the ea.st edge these beds are not very 
thick. It is almost certain· that the two wells more than 250 
feet deep reach Bearpaw beds, and as this formation is not 
thought to be very thick the deepest well reaches the Pa.le 
Beds. Salty water seems to be prevalent at the base of the 
Bearpa.w and in the upper Pale Bede, where contamination from 
Bearpa.w beds may have occurred. Thus, these deeper wa.ter
bee..ring zones should be avoided if it is at all possible to 
obtain a sufficient supply at higher levels. 



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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