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GROUND-WATER RESOURCES OF TC1V7NSHIPS 35 TO 38, 
RANGES l 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 Battleford 
in the east, a.nd from township 32 on the south to township 59 
in central Alberta, township 63 in eastern Alberta , and in part as 
far north as township 56 in western Saskatchewan . 

This region is crossed by North Saskatchewan and Ba. ttle 
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 
as possible, between glacial and bedrock water-bearing sa.nd·s·. In 
investigations 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 Saskatchewan, water can be obtained from bedrock. In a. 
few places, however , the iNater 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 we.ter
bea.ring beds that had been encountered in their 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 . 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. O. Ha.ge , until recently a member 
of the GeoloEical Survey. The oil and gas investigations of which 
these we. ter records are .a. pa.rt were undertaken under the general 
supervision of G. S . Hume . 

Publioa.1ion 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 ea.ch square block of 
~ixteen townships beginning at the 4th meridian and lying between 
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th6 correction lines. The secretary tree.surer of each municipality 
in Saskatchevvan and Alberta will be supplied with the information 
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, Ottawa . 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 po.rticular locality will f ind the available data listed in the 
well records. These should be consulted to see if a supply of 
vvater is 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 regional 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 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 are given in the well record tables . 
V\Jhere water is obtained from bedrock, the na.me 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 , pa ges 4 to 11, which describes these 
formations and gives their thickness and sequence. Y:fhere the level 
of the water -bearing sand is known, its depth at any point can 
easily be calculated by subtracting its elevation, as given in the 
well record t ables, from the elevation of the surface at that point. 

With each report is a map consisting of two figures . 
Figure 1 shows the bedrock formati ons that will oe encountered 
beneath the unconsolidated surfa ce deposits. Figure 2 shows the 
position of all wells f or which records are ave.ilable , the class 
of well at each lo cation, 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 'Nater is likely to be encountered. 
The depth of the well can then be calculated, and some information 
on the character and ouantity of V'ffi.ter can be obtained from a 
study of the records of surrounding wells . 

GLOSSARY OF TERMS USED 

Al kaline . The term "alkaline" has been applied rather 
loosely to some ground vva.ters that have a peculiar and disagreeable 
taste. In the Prairie Provinces, water that is conunonly described 
as alkal ine usually contains a large 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 . Water that tastes strongly 
of common salt is described as salty. 
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Alluviurr. . Deposits of earth, cb.y, silt, s11nd , 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 plrtly or 
wholly consolidated deposits of gravel , sand, silt , clay, 
and marl that are older than the glacial drift . 

Coal Seam . The so.me as a coal bed. A deposit of car
bonaceous material formed fro:r:t the rern.air.s of plants by partial 
decomposition and burial . 

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

Continental Ice-sheet . The great ice-sheet that covered 
most of the surfe,ce of Cq_n.'1.da Bany thousands of years ago. 

Escarpm,ent. A cliff or a relatively steep slope separating 
l ~ vel or gently sloping areas . 

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

Glacial Drift . The loose, unconsolidated surfa ce 
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 gla cial 
till or boulder clay. The glacial drift occurs in several forms: 

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

(2 ) Terminal 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 undrained basins . 

(3) Glacial CJutvmsh . Sn.nd ::1.nd grnvel plains or delt...'"ts formed 
by streams that issued from the continentn.l ice-sheet. 

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

Ground Water . Sub-surface ws.ter , or water the.t occurs 
below the surfa ce 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 Imperrneable. Beds ~ such as fine clays 
or shale ~ are considered to be i mpervious or impermeable when they 
do not permit of the perceptible passage or mo"'Vement of ground 
water . 
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Pervious or Perme~ble . 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 
alluvium and glacial drift consisting of loose sane, gravel , clay, 
and boulders the.t overlie the bedrock. 

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

Wells . Holes sunk into the earth so as to reach a supply 
of water. When no water is obta ined they are referred 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) Vie lls in which the water is under pressure but does not 
rise to the surface. 

(3) Wells in which the water does not rise above the water
table. 

BEDRCCK FC 'illfi..\ TI' NS IN EAST-CENTRAL \ LBERTA 

The formations that outcrop in east-central Alberta are 
mainly of Upper Cretaceous a ge, but Tertiary beds occur to the 
southwest in the Red Deer area . The se 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 coa l seams are present , particularly in the Ribstone Creek 
formation and in the Pale and Varie~ated Beds . Carboruaceous beds also 
occur in the Bearpaw fonnation and are widely scattereo through 
other formations. The Edmonton formation contains some harder 
sandstones, but almost the ¥mole Upper Cret~ceous succession 
consists of softer sands and sandstones a lternating with shales 
in which ironstone nodules are commonly present . The succession, 
character, and estiw~ted thickness of the formations are shovm in 
the following table: 

Age Formation 

Pasknpoo 

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 
Peet 

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



Upper 
Creto.ceous 

Edmonton 

Bea. rpaw 

Pale and 
Variegated 
Beds 

Birch I.e.ke 

Gr izzly 
Boar 

Rib stone 
Creek 

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

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

Light grey sands with ·bentonite~ 
soft, dark grey and light 
grey shales with selenite 

9 50 to 1,000 
in Czar-Tit 
Hills area ; 
may be 
thinner else
where . 

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

Grey sand and sandstone in 
upper pa.rt ; middle pa1·t of 
shales and sandy shales , 
thinly laminated; lower 
part with grey and yellow 
weathering f'.lnds; oyster 
bed ccimnonly at base. 

Mostly dark grey shale with 
a few minor Stlnd horizons; 
marine ori gin .• 1Nith selenite 
crystals and nodules up to 
6 or 8 i nches in diameter 

Grey sands and sandstones at 
the top and bottom, with 
intermediate sands and 
s:1:l. ::_ c :::; ; th.:..:J. c ~,.::.. l GCf1.1.1 s in 
the vicinity of "fa inwright ; 
I!l0'7b]y non-marine , but 
intermediate shale in some 
areas is marine . 

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

j 100 in west1 
but less to 
ea st and 
south 

; Max:Lrnum, 100 

~:Taximum, 325 at 
Viking ; thins 
eastward . 

950 to 1,100 

Paska.poo Fonnation 

The Pa.ska.poo formation was first named by Tyrrell from 
exposures of the lov.rer pa.rt of the formation occurring a.long Bl ind.man 
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River near its confluence with the Red Deer. It is composed essential
ly of sandstones and sha les of freshwater deposition, and includes 
some thin coa l seams and carbona ceous beds. The ba.sal 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 ::tbove the base of 
the formation are beds of siliceous limestones cont~ ining ga stropods 
and pelecypod.s, but these beds are lenticular rather tho..n cont:l.nuous, 
although a zone of ·them appears yridely distributed a t about the 
same stratigraphic level. · 

Edmonton Formation 

The :name Edmonton formation wa.s first applied to the beds 
containing coal in the Edmonton n. rea, and le. ter to the s0.me beds in 
adjoining areas . The formation hQS a total thickness of 1,000 t o 
1,150 feet, but is bevelled off easi?.,rards, and the east edge of 
the formation follows a northwest line from Coronation through Tofield 
to a po int on North Saskatchewan River about midway be~Neen Edmonton 
and Fort Sa skatchewan. No Edmonton beds occur northeast of this line, 
but the formation becomes progressively thicker to the ~outhwest due 
to the fact that the beds dip in that direction and a.re bevelled 
a cross at the surface . 

The Edmonton f ormation consists of poorly bedded grey 
and greeni sh clay shales, coal seams, and sands and sandstones tha t 
contain clay and a. white lllD.terial known as bentonite . This material 
when wet is very sticky and svrnlls greatly in volume , and vrhen dry 
tends to whiten the beds containing it. Such beds a.re re la ti vely 
impervious to water , a.nd at the surfa ce produce the "burns" of 
barren ground , where vegetation is ecanty or absent. 

Water is relatively a bLmdant in the Edmo~ton formr .. tion, 
which contains much sand, commonly in the form of isolated lenses 
distributed irregularly through the formation. -.":a ter occurs in these 
sands, and, hence , there is little uniformity in the depth of wells 
even within a srn~ll area . Water a lso occurs COilli~only with coal 
seams, and, unlike the sand lenses, these beds are much more regula r 
and persistent . In contrast with the ~~ter from the bentonitic 
sands, which is generally 11 soft", water from the coal seams, as 
the water from the shallow surfa ce deposits , may be "ha.rd" . The 
basal beds of the Echnonton formP .. ti on usually contain fresh vra ter, 
but this may become brackish locally, where the underlying Bearpaw 
beds conta i n highly alkaline or salty water . 

Bearpa.w Formation 

In southern Alberta, w~ere the Bearpa.w formation is 
thickest, the beds composing it a.re mainly shales that have been 
deposited in sea water . In the area north of township 32 the 
fonna.tion thins to the northwest and becomes a shoreline deposit 
composed of shales containing bentonite , impure sands, and thin 
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coal seruns. In some areas, as at Ryley and near 1'/Ionitor, Alberta., 
and in the Neutral Hills, the Bearpaw contains pebble beds. At 
Ryley these are consolidated into a conglomerate, but mostly the 
pebbles are loosely distributed in shale or sandy beds. 

In the area immediately north of township 32 the Bearpaw 
occupies a. wide spread 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 • . Bearpa.w 
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 sha les and sands of the 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 Bearpa.w 
age is relatively small. 

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

In s~skatchewan, Bearpaw beds occur southeast of 
Macklin and south of Lusela.nd and Kerrobert. Only the basal 
beds a.re present, and these conta in green sands tha.t a.re commonly 
wa ter-bea.ring . 

Pale and Variegated Beds 

Underlying the Bearpa.w formation is a succession of 
bentonitic sands, shales, and sandy shales containing a few coal 
seruns. The upper part of this succession, due to the bentonitic 
content, is· commonly li ght coloured and has been described as the 
Pa le Beds, whereas the lower pa.rt is darker, and is known as 
Variegated Beds . In part, 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 charac terized by the 
presence of thin sea.ms of ironstone, commonly dark reddish, but 
in pa.rt purplish. Se l eni te (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 around Bruce 
le.ke, more than 200 feet of Pa.le Beds a re exposed. The total 
thickness of Pa.le and Variegated Beds in the Tit Hills area is 
about 970 feet . Variegated Beds outcrop near Hawkins on the 
Canadian National Railway west of Wa inwright, but no area 
exposes the complete succession, v.,rhich is considered to comprise 
about 200 feet of beds. 

Records of wells drilled into the Pa.le and Variegated 
Beds do not, in general, indicate lateral persistence of s~nds 
for long distances, nor any uniform average depth to water-bearing 
sands in a local area. This points to the conc lusion tha t the 
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sands are mainly lenticular, but as such lenses are numerous 
f ew wells fail to obtain water. In the Cadogan area many flowing 
wells have been obtained from sands about midway in the succes
sion. In western Saskatchewan, Pale and 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 ggar these beds are almost wholly concealed 
by glacia l drift. 

The water from the sands of the Pale and Variegated 
Beds is genera lly soft . The supply, apparently, is dependent 
i n part on the size of the sand body that contains the water 
and in part on the ease with which water may be r eplenished 
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 per sistent 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 along the north shore of Birch Lake 
south of Innisfree , where a section 65 feet thick, composed 
mostly of sand , is exposed . The total thicknes s of the forma
tion in this area is '.lbout 100 feet , and although this is 
dominantly sand a centra l 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 Buffa lo Coulee , in 
sec. 3, tp . 47, r ge . 7 , i": . 4th mer . In both upper and lower 
parts of the formation the sand is commonly mass ive and outcrops 
tend to consolidate into h!lrd , nodular masses from a foot to a 
ff!W feet in diameter . Apparently these are formed through the 
deposition of salts from the water th'3.t finds an outlet at the 
outcrops. In fa ct, in some areas the sand may be traced a long 
the side of a hill by the presence of srnall springs or nodular 
:mn.sses of sandstone . 

The Birch Lo.ke formation occurs under the drift and in 
outcrops in a large area south of North Saskatchewan River a.nd 
northeast of a line from Willingdon 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 Hard isty to and beyond the :mouth of Grizzly 
Be~r Coul ee in tp . 47 , r ge . 5. It is believed , t oo, that a 
large area near Edgerton and Chauvin is underlain by the Birch 
Lake formation and that it extends southeo. stward into Sa ska tchewan 
around ~fani t ou Lake , and south ea st to Vera . 

It is thought that the Birch Lake 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 elsewher e no longer show the Birch Lake as a clearly 
recogniza.ble sand formation , so that its southern limit benea.th 
younger formations is unknov.m . 1Nhereve r it occurs as a sand,, 
however, it is water-bearing, although in some areas the sand 
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is apparently too fine to yield any considero..ble vo lume 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 1Hel l to a "hard" water well , 
and many wells are not sufficiently ca sed to prevent the percola
tion of VIJB.ter 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 we 11, a feature 
th'.l t has been noted by many well owners. 

Grizzly Bear Formation 

The type locality f or the Grizzly Bear formation , which 
underlies the Birch lake beds , is near the mouth of Grizzly Bear · 
Coulee , a tributary of Battle River with outlet in tp .. 47 , rge . 5 . 
The formation is ma i nly con1posed of dark shales that were deposited 
in sea water . At the mouth of Gri zzly Bear CoulSe two shale 
sections , each about 100 feet thick, are separated by a zone of 
thin sand beds . It is now recognized that the upper section is 
the Grizzly Bear shale , and that the lovrer one, very similar in 
chara cter and also deposited in sea ¥JB.ter , occurs in the next 
lowe r formation, the Rib st one Creek . The Grizzly Bear shale 
contains a thin nodular zone about 50 feet above the base , that 
is, a t about the centre of the f ormation. This zone is sandy, 
and is believed to yield vm ter in various wells . Cther thin 
sands, in places wa. ter-bearing , are al so present . The i mpervious 
nature of the Gr izzly Bear shales makes the overlying Birch Lake 
sand a strong aquifer , as water collects in the sand above the 
shale. The contact of the Birch le.ke and Grizzly Bear fonnations 
can be traced in some pl aces 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 Ja sper highV'ray bridge at Fabyan . 
The shales in this area are about 100 feet thick. It is thought 
they extend as fa r west as the Viking gas field , where they have 
been recognized in samples from deep wel ls. It is probable, 
however , that the shales thin westward and thicken eastvm.rds so 
that their gene ral form is a wedge between both higher and lower 
sand beds . The pos ition of the thin edge of the wedge to the west 
i s unknown , but evidently the Grizz ly Bear marine shale underlies 
a large area in east -centr a l Alberta , extending into Sa skatchewan 
mainly in the area south of Battle River . 

Ribstone Creek Formation 

The type area of the Ribstone Creek formation is on 
Ri bstone Creek near its junction with Battle River in tp . 45 , rge . 11 
W. 4th mer . At this pla ce the lower sand beds of the fonnation 
are well exposed . Cri the north side of Battle River , in the north
east part of sec . 26 , tp . 47, r ge . 5, near tlrn mouth of Grizzly 
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 l ayers, each about 2 feet thic 1.c, separated by 8 feet 
of shale. Above this are 90 feet of dark shales that are thought 
t o have been deposited in sea water , that is , they are mar i!'.e shales . 
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These rmrine shales in turn are overlain by a sandy zone a.bout 
20 feet thick containing oysters in the basal pa.rt . This sandy 
zone is the upper sand 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 formation 
also varies in thickness from a minimum of about 25 feet . On 
the banks of Vermilion Creek,, north of Me.U..nville,, the basal sand 
is at least 60 , and may be 75,, feet thick . It is overlain by 
shaly sand and sandy shale beds , which repla ce the shale beds 
in the central pa.rt of the formation as exposed at the mouth of 
Grizzly Bear Coulee. In the vr~dnwr i ght area., where the forrna tion 
has been drilled in deep wells , the ba sal sand is 60 feet thick,, 
with the centra l part composed of shale conta ining sand streaks . 
The upper sand member is about 20 feet thick in this area . The 
tota l thickness of the formation in the Wainwright area is 180 
to 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-trending belt in east-centra l 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 Grizzly Bear Coulee in tp . 47 ,, rge. 5, and 
beyond t o the Tit Hills a rea in tp. 54 , r ge. 12, whereas the 
northeast boundary crosses Worth S:-.skatchewa.n River southwest 
of Elk Point and extends northwest to includ f' an a rea. 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 Ribs tone 
Creek sands, which a re almost without exception water-bee.ring 
in some part of the formation. The liMits of the belt to the 
northeast determine the limits of water from this source, but to 
the southwe st of the belt, as here outlined,, water may be obtained 
in this fonna tion 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 forma-
tion consists of upper and lov:er sands with a central she.le zone 
only the sands a.re wo.ter-bearing, although thin sand members may 
occur in the shale . "Where the forma. ti on is l a rgely sand the 
distribution of water may be in any part of the f ormation, although 
the upper and lower sands are perhaps the better aquifers. To 
the east of Alberta. a.long Battle River and Big Coulee in 
Saskatchewan the Ribstone Creek sands a.re marine. Marine con
ditions apparently become more prevalent to the southeast, and it 
is beli eved that in this direction the sands are gradually re
placed by marine shales. Thus a t some distance southeast of 
Battleford the Ribstone Creek formation loses its identity and 
its equivalents a.re shales in a. marine succession. 

Lea. Park Formation 

The Lea. Park fonnation is largely a·marine she.le, and 
only in the upper 180 feet is there any water . In the Dina. araa. 
south of Lloydminster the upper beds of the Lea Park consist of 
silty shales 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 ea.st-central Alberta. or west-central 
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Sa ska tchevran . The sand in the upper Lea Park formation is thus 
the lowest freshwater aauifer within a very large area . The 
extent of this sand in the Lea Park , particulo.rly to the north
east, is not known, but as the strata in east-central Alberta 
have a southwest inclination, progressively lower beds occur at 
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 last bedrock aquifer in that 
direction. Farther northeast vro. ter 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 Sa.slr'-'3.tchewun 
River in the vicinity of Frog lake 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 surfa.ce waters . The area northeast of North Saskatchewan 
River i n So.skatChewan is almost wholly within the Lea Park 
formation, wher e vra ter can be found only in surface deposits. 
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TOWNSHIPS 43 1'0 46, RANGES 5 TC 8, 1:11',.'.;ST POURTII MERIDIP..N, 
ALBERTA 

Physical Features 

Battle River crosses the northwest pa.rt of this a.re&• It has 
a. valley 250 to :500 feet deep, a.nd deep gorges 9.1;"0 a.ho cut by 
several subsidiary streams; The area, howeverj is gently rolling , 
with sand hi 11 s in the Duffrt lo Park Re serve a.nd a.round Baxter Lake • 
Hibstone Creek cuts e..oro~1s the southeast corner of the area, a nd 
Ribstonl:l I.eke is one of the few fresr1water lake s in this part of 
the Plain~ • 

Grizzly Bear n.nd Birch Lake ritrate. outcrop in the valley o:::' 
Battle River, and Variegated Bed s 9.re exposed along the edges of 
Grattan Cou18e, which enters Battle River a.t Hawkins. Variegated. 
and Pale Beds a r e presumed to underlie the whole of the upland area, 
except in patches where they have been eroded to expose the U11l~er
lying Bfroh Lake formation . Niany borel1oles have been drilled for r;a.s 
i:tnd oil in this a r ee. . Gas for Wa inwright is supplied from a. .few· 
wells to the west of Fn.'bye.n, e..nO. since its discovery i n 192~~ .. oil 
has been produced from a. few wells n0rth of 1d". inwright . (il and 
gas yre:re formerly produced f'rom several wells on the west edg{) 
of Wainwright, but these wells have now been a.ba.Edoned. In 1946 
an oil well was drilled on 1.s,d. 12, sec. 20 , tp . 46 1 r~e. 5. 
S€1veral low anticlina.1 folds a re believed to e r oss the a r<'»1. in a. 
northwest direction . One of these occurs east of Baxter T.~ko; 
another crosses Battle River a.t its bow bend north of ~fa inwri g)1t, 
and a third lies west of Fa.cyan in the vicinity of the g:as-proc~crnbG. 
'!rel ls. Bet1,7een each of these anticlina.l f olds is a gentle syncline·: , 
The regional dip of' the strata. is to the southwest , so that tl;.e f olds 
to the northeast a.re structurally hi gher t.Jia.n those to the soud1west . 

WatGr Suppl:( 

Severa l wolls obtain v1a ter in sa nd and cravel beds in the 
drift , and where sand forms the surfa co ma. teria. l ·water collects 
in it and can readily be found in shallow wells. A ft.,•w wells 
also obta in water in the Vnriegated Beds, but the-; sands of the 
Birch le.ke and Rib stone Cre ek for:ma tior~s are a much more relia.bl e 
~: ource • Rola ti vely few wells rea c.h the Ribstono CrE:ek formation, 
but at the Gold Standard refinery nt Wa im1right one such well 
is 320 feet deep and obtained a flow of 400 barrels a day . At 
the military camp south of Wa inw·rig;ht a. well was drHled on sec• 
2.5, tp. 44, rge. 7, to a depth of 347 feet or to an elevation of 
1,956 feet (elevation of well 2 , 303 feet). The water-bearing sa::'.ld 
was 33 feet thick, and on initial test the well pumped 35 gallons 
a minute . Thus in the vicinity of Wa. inwri c)1t tlrn R:i.bstone Creek 
is o. source of a.n ado qua te wa tt:r supply. 

Township 43, Range 5. No well records are available in this 
township. Most of it in a h i gh plateau covered with scrub brush, 
and on the north and west edges are sand hills. The area is 
best suited for grating . Parts of it were cultivated P.t one time, 
but on the plat00.u theoe hr,, ve now 'been abandoned. 
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Tcrvmllhip 43, Range 6. In this tmmship a.11 the wells for 
which records a rc a va.ilaolo ob·ta.in their wn ter from s1:1.nds in the 
glacial drift . From re Gi<Jnal informa.ti()n it is knovm thn.t water ... 
bearing S£1.ncls occur in the underlying forma.t:Lon s, and should tho 
shallower wells not yield n. sufficient supply an a.ddi tional amount 
may be secured in deeper we lls. 

Township 4~) , R~rnge 7. This t ownship is wholly within the 
Buffa.lo Park reserve. The l a.nd is mainly on e of scmd hills, o.nd 
so far ~s k:novm there a.re no wells . 

Tovrn.ship 43 , Range 8 i Except for the so uthwest corner this 
townshfPaiso 1.s within the Buffa.lo Park H.eserva. ( ne well on 
m·r . section 4 , drilled to ll depth of 208 feet, o·bte.ins sof't water 
in the Pa.le and Var ie ga ted. Bed s, and doubtless wells in other 
po.rts of the tovmship would find si:m:l.lar ·wHter-beuring sa.nds . 

Tm"rnship 44, Range 5. This township is entirely covered 
;·d th drHt and snnd, anC'f the depth to bedrock is diff icml t to 
deter:mine . Several well s obtain wnter in comparatively shallow 
:::ands and gravel . ·we lls in section s 14, 15, 16, 23, 24, 25 , 
R.nd 26 indicate the presence of a northwesterly trending water
bearing horizon, partly Sfmd and partly gravel, lying betl¥eon 
eleVB.tions of 2,070 and 2 1 095 feet . It ma.y be that this 
1.1m..ter-bcarinf_; bod is at tho base of the drift , and that the 'liVater 
e. ccumulo.. tes above the underlying , impervious, sha.ly beds of tho 
bedrock forms. t:i.on . A well in section 32 may tap the same 
horizon. A few w·e lls obtain vra.ter at a. higher elew.t:i.on, 1Jetween 
2,110 and 2,120 .feet, also apparently within the drift . A well 
on NE . section 23 is reported to have obt:::i.ined water at £t depth of 
265 feet and elevation of 1,899 feet . It is thouzht tha.t tLe 
vre.ter-bearing bed is in the upper part of the Ribst one Creo.1'.: 
f ormation because Bi rch Lake sandstone outcrops on the west sido 
of Baxter Lake at 0..n elevation of 2 1 080 feet. It is probable that 
the Birch Lake is not more thnn 60 feet thick in this locality, 
and the underly:in[: Grizz ly Bea r for.ma.ti. on is 8.bout 100 feet thick. 
Thus the top of the Pib stone Creek cannot be lower than 'ln 
elevation of about 1, 9?.0 feet . A vre ll on UE . section 34, is 
reported to have encountered "vVR ter at a. depth of 44,0 feet or D. t an 
e1E<vation of 1, 734 feet, prooably in the base of the Ribstone 
Creek formation, which is thought to be 180 to 200 feet thick in 
this arefl. • 

Tovmsh ip 44, Iiange 6 . In the ::i. ree. vrest and nor-thwe~t of t he 
town OfWa inwright several deep wells have been drilled for oil . 
It is thought th.at at ;·1rainvrright the oa se of the Varief;a ted Beds 
occurs at an elevation of 2 , 025 feet, that the Dirch 10.ke occurs 
bet\;veen elew.tions of 2 ; 025 and l; 965 feet, the Grizzly Bear 
betvreen eleva. tions of 1, 965 A.nd 1, 900 fe et, and the Rib stone Creek 
between elevations of a.bout 1,900 and 1,715 fef:t . In ::a inwell 
No . l well water was encountered in the Variegated Beds a t a 
depth of 150 feet, or a.n elew.t ion of 2 , 070 feet ; in the Birch 
I.e.ke formation a te. depth of 230 fe0t , or an elevation of 2>070 
feet; and in the Ri·Jstone Creek formation a.t a. de pth of 350 feot, 
or an eleva. tion of 1~870 feet . A fev.; wells in this township reach 
the Birch le.ke wa ter-bearing ~::ed s, and for the most pa.rt hs.ve 
found a. sufficient supply. In the a.utu:mn of 1942 the Department 
of Nat ionnl Defence drilled a well 342 feet deep on the east edge 
of the tov.m of Wainwright in sec. 32 , rge. 6 . This well vm.s 
pumped on test at the rate of 43 ,000 gallons a day. It is in the 
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Ribstone Creok forw,tion. Apparently some of the wells obtain 
wo.ter in the Variegated Beds , but as the drift is deep and also 
carries water it is difficult in some cases to determine f'rom thf:l 
available information whether the water-bearing bed of a vrell ie 
in drift or bedrock. In wells on sections 1 and 12 there is a 
water-beririri.g bed at an elevation of 2 ,135 feet; in wells on sections 
3, 4, 6, 10, 13, and 28 vmter occurs at an elevation of 2,150 to 
2,165 feet; a.nd in wells on sections 15, 20, 22, and 23 a. 6till 
higher ·water-bearing horizon is present at an elevation of 2,180 
to 2,190 feet. It is not certain that the water-bearing beds in 
all these wells are in drift, although a. well on section 12 is 
reported to be in gravel at a. depth of 84 feet• The fa.ct tho.t 
water ... bea.r:lng sands occur at the same elevation in two or more vrells · 
suggests that the vvater-bearing beds a.re not in drift but in bodrock, 
that is in the Variegated Beds. This is rnrticularly true of the 
lower bed a.t 2,135 feet, a.s water-bearing beds at the same elew.tion 
occur in one of the deep wells west of Wainwright. 

Township 44 , Range 7. Much of the township is covered with 
sand, and at the base of the sand, which rests on more impervious 
beds, o. supply of water can be obtained. This we.ter is an 
n.ccum.ulation from rainfall. In the water wells drilled for the 
military camp on section 25 the basal Birch Lake water-bearing 
sand occurs at Rn elevation of 2,050 feet, e.nd the upper snnd of 
tho Ribstone Creek form11tion at an elevation of 1,950 feet. 

Township 44 , Range 8. This township is largely sandy land, 
and it is probable that nearly evcwywhere water co.n be obfained in 
the ba.se of the sand. Only two wells are known to be more th.an 
100 feet deep. One of these obtains vro.ter in a sand in the 
Ve.riet;ated Beds and the other reaches a ¥1B.ter sand in the Birch 
Lake formation. So far as known no well ha.s been drilled in this 
area to the Rib stone Creek formation, where a. further supply of 
wate~ is available. 

Township 45 , Range 5. The outv;l':l.sh deposit occurring in tp. 
15, rge. 4, extends into the ea.st side of tp, 45, rge. 5, and is 
present in sections 12 and 25. West of this the surface . is eroded 
below the level of this ·water horizon. In this to;mship, as in 
the tomship to the east, a water-bearing sand occurs at an 
e levation of 2,150 to 2,170 feet. It probably is in the Va.d.ega.ted 
Decl.s. A few wells reach water-bearing sands in the Birch lake 
formation at an elevation of 2,080 to 2,090 feet. Several 
pi-metrate to ·the Ribstone Creek formation, which is nt lea.st 200 
feet thick and holds sands both in the upper and lower parts. Wells 
on sections 6 and 18 apparently reach the upper s~nde, whereas one 
well 390 feet deep on NVv • section 2 reaches the lower sand at an 
elevation of 1,740 feet. 

Tovmship 45, Range 6. A few· of the shallov•er wells in .this 
to1md'iip find sufficient water in glacial sands and gravels, but 
most of the wells penetrate the bedrock to water-bearing sands. 
The higher Yva.ter-bearing beds a.re in the Variegated Beds at an 
elevation of 2,150 to 2,195 feet. Birch Lake sandstone beds 
outcrop on the west side of Baxter le.ke a.tan elevation slightly 
above the level of the lake e.t 2 1 080 feet. To the west of this 
the strata. rise gently to t he. crest of' the Battle River-Wainwright 
anticlinal structure, which crosses this to'l'iTIShip in a. southeast 
direction. Beyond the crest the dip is to the southwest. Because 
of the presence of this fold the Birch Lake sands vary in elevations 
between 2, 010 and 2,090 feet. Deep wells have been drilled for oil 
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a.nd gas about 4 to 5 mile6 north of w,.~inwright , anrl from the 
records of these wells it is apP'J.rent that there a.re a.t lea.st 
two water-bearing beds in the Birch le.ke and two in the Ribstone 
Creek form13.t ion with others in the Variegated Beds and in the 
glacial and surface ma.ter i als . 

Township 45, Range 7. The Fabyan fold crosses this 
townsl'iip. On t h is fold several wells ha.ve been drilled in the 
vicinity of F11by1rn, a.nd reo.ched water-bee.r ing sr-i.nds in the Birch 
La.ke fornation.. Some shS;.llow wells f ound water in drift materials, 
others a.re believed to have ob~'linerl water from sands in the 
Variegated Beds, and one well is believed t o have reached the ~_;op 
sa nd of the Ribstone Creek :'orrna.t ion. It is thus apparent that 
a plentiful supply of water is available in this township, 
although in some places rela tively deep water wells are nocessary 
to obtain it. 

Township 45, Range 8• Some deep wells were drilled for oil 
~nd gas in this tovmship~ and in the Maple Leo.f wells artesian 
Y'ffi.ter ~~s encountered i n the Ribstone Creek forw~tion at an 
elevation of a.bout 1,640 feet. The water is slightly so.line. In 
Maple Leaf No. l well the flow wa s reported as 300 barrels a da.y . 
This well is thought to be on the we st flank of the Fabya.n fold, 
which ma.y account for part of the hydrostatic head that forces 
the water to the surface. The source of the water is unknown 
because nowhere in the a.rea do the Ribstone Oreek beds outcrop 
a.t elevations higher than the surface at these wells. In Imperial 
Fa.byan No. 1 well the ba se of the Birch La.ke fonnation was 
encountered n. t an elevation of a.bout 2,000 feot. Sands of this 
fonne.tion outcrop close to the well. To the w0st, in cuti:; e.lon1 ~ 
the r a ilroad, V·:i.riegr>.ted Beds occur at an elevation a bove 2,150 
feet. These consist of grey and chocolate coloured. shales, 
carbonaceous shales, o.nd yellowish weathering s1>..nds. It is 
po~sible, therefore, that Illl:'.ny of the wells in this township 
from 35 to 85 feet deep obta.in water from sand s in tho 
Variegated Beds , wherea s some of those that ren. ch lower olew.tions 
undoubtedly ta.p the wuter-bea.ring sands of the Birch lc.ke forrm.tion. 
None, except those drilled for oil and gv.s , rEiaches the i: ibstone 
Creok formation. 

Townrhip 46, Rri.nge 5 ~ The water-benring outw-e.sh glacial 
deposit th!l. t occurs in tp. 45 , r ge . 4, n.t elevations betwe0r1 2,215 
a nd 2,24:0 fe e t &ppears to be present in this to-wnship at eleV"e.tions 
of 2,220 a nd 2,250 feet. r~nny wells 30 to 75 feet duep obtain 
water from it. 'l'he supply is not large although i t, is mostly 
suf'ficient to meet reouirements. Reh tiv0ly few '\'rel l s have 
been drilled to water horizons in the bed1·ock. The Bt>.ttleview 
o.nticline presur!113.bly crosses this tovmship, and hence the elevation 
of any water-bearing sand in the bedrock ·will vnry consider~.:oly in 
elemtion at different locations. A well on NW . section 5, 
150 feet dee p, reaches a i:·ra.ter-boaring S3.nd in the Vnd.ego.ted 
Becls at an elevation of 2, 115 feet, but obtains its ma.in supply of 
vra.ter o.t a. depth of 220 feet or a.n eleve.tion of 2 1 045 feet in the 
Birch Ln.ke for rrn tion. Another well close by is reported to have 
reached a water-bearing sand in the Birch LQke at 255 ~eet or at 
a n elevation of 2,005 feet, but possibly there is some error in the 
record and it mn.y be that the sand is the srune a s occurs in the 
nearby we ll ~t an eleV€l.tion of 2,045 feet. 

Township 46, Rr<.nge 6. In this township Birch Lake B'.'1.l'.!.d and 
snndRtones outorop on the north side of Buffo.lo Coulee,, and Ribstone 
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Creek sandstones occur north of the bridge over Battle River near 
the centre of section 33 . The eleve.tion of the Rib stone Creek 
beds here is 1, 905 feet , and farther north near the top of Bnttle 
River Hill the upper so.ndstones of the Birch fo.ke formation occur 
nt an elevation of 2, 117 feet . Many of the shallow wells in thi s 
tovmship obtain water from se.nds or gravels in the drift, but 
especially in the southern pa rt of the tovmship several have been 
sunk to the vro.ter-bearing sands of the Birch Lake forrna ti on. In 
the centro. l par t of the tovmship two wells reach sands that o.re 
thought to be in the Ribstone Creek. It is certe.in that on the 
pr o.. irie ai.my from Battle River Valley water can be obtained by 
drilling to either the Birch Lake or Ribstone Creek formations . 

Tovmsb.ip 46, li.C'.nge 7. The Battle River-Wainwright anticline 
is thought to trend northwest a crose: this tovmship , but e.way 
from Bo.ttle Rivor little is known about the form of this fold or 
the cour se followed by it. Owing to the presence of this fold 
the va rious vm.ter- bearing bods would be expected t o occur nt 
different elevations in different parts of the township, and con sid
erable varhtion in the height to which the water rises in 
different wells would be anticipo.tea. . From the r ecords it is 
app:i.rent tho.t several wells obtain vm.ter from the Variegnted Beds . 
Tho Birch lake format:i.on, hcwrever , is the main source , o.lthough 
n few wells in close proximity to Battle River , ·where the Birch 
Ir. ko f ormation outcrops and , therefore, might be drained of ·water, 
must go as deep as 350 feet to reach the Ribstone Creek sands. 

Tovmshi p 46 , Range 8. In this t ownship it is probable th~t 
a lmost o. 11 t he water supply comes from bedrock, either the 
Variego.ted Beds or the Birch lake forn~tion . Probab ly the 
elevation of each water - bearing sand i:raries from pl~ce to place, 
~ s the northwest-t>~rd co~tinua.tion of the Fabyan anticline crosses 
this township. As in tp . 46 , r ge . 7, the details of the structure 
a r e unknown, and it is difficult to interpret the da. t!'l obta. ined 
from the we lls• Water-bear:i.ng strata within the Birch lake 
formation occur at elevations ranging from 2, 000 to 2, 080 f eet, 
but whether at one or more horizons is not clear . No wells in 
the township have been sunk to the Ribstone Creek fonna:tion, which 
is a. potential source of water in dneper wells. 



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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