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INTRCDUC TION 

Information on the ground-Wa.ter resources of east-central 
Alberta and western Sask:a.tchewa.n 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 east, 
and from township 32 on the south to township 59 in western Alberta , 
township 63 in eastern Alberta , ~nd in part as far north as township 
56 in western Sask~tchewan. 

This region is crossed by North Saslm.tchewan and ~attle 
Rivers, and includes other more or less permanent streams. Most of 
the lakes within the area , h~~ever , are alkaline , and water is 

. obtained in wells from two sources, namely, from water-b earing sands 
in surface or glacial deposits, and from sands in the underlying bedrock. 

A division has been made in the well records, in so far as 
possible, betWeen glacial and bedrock ws.ter -bet1,ring sands. 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 made of the glacial materials in relation to the wa.ter-supplyr 
nor were the glacial deposits mapped adequately for this purpose. In 
almost all of the region investigated in Alberta, and in all but the 
northeast part of the region studied in Sa~katohewan, vra.ter can be 
obtained from bedrock. In a few places, however, the vra.ter from the 
shallower bedrock sands is unsatisfactory, and deeper drilling may be 
necee.sary • 

. The water records were obtained mostly from the well owners, 
some of whom had acquired the1 land after the water supply had been found, 
and hence had no personal knowledge of the water-bearing beds that had 
been encountered in their wells . Also the eleva tions of the wells were 
taken by aneroid barometer and a re, consequently, 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 vro.ter supplies adequate for their 
needs. 

In collecting this information several field parties were 
employed. These were under the direction of Professors R, L. Rutherford 

. and P. S • WaL-ren of the University of Alberta, C. H. Criclanay of 
VM'lcouver, and c, o. Hage, until recently a member of the Geological 
Survey. The oil and gas investigations of which these water records are 
a part were undertaken under the general supervision of G. s. Hume. 

Tublication of Results 

The .essential information perta ining to ground-water conditions 
ie being issued in reports.that in Saskatchewan cover each municipality, 
and in Alberta cover each square block of sixteen townships beginning at 
.the 4th meridian and lying between the correction . lines. The secretary--

. · treasurer of each municipality in Saskatchewan and .Alberta will be 
supplied with the info:rmatiori covering that municipality, Copies of the 
reports will also be available for study at offices of the Provincial 
a·nd Federal GGovernment Departments. Further assistance in the 
interpretation · f the reports ·may be obtained by applying to the Chief 
Geologie.t} Geological ;survey, Otta-WS.. Technical terms used in the 

. reports are defined in the glossary . 
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How to Use the Report 

Anyone desiring information concering 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 formations. Thft wells in glacial drift cOJTll11only show no 
regional level, as 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 
eleV9.tions of their water-bearing beds. For any particular well this 
elevation is obtained by subtr~eting the figure for the depth 0f the 
well to the water-bearing bed from that for the surface elevat ion at 
the well. For convenience both the elevation. of the wells and the 
elevation of the water-bearing bed or beds in errch wel l a re given 1n 
the well record tables. Where water is obtained from bedrock, the name 
of the formation in which the water -bearing sand occurs is ~lso listed 
in these t ab les, and this information should be used in conjunction with 
that provided on bedrock formations, pages 4 to fa, whi ch describes 
these formations and gives their thickness and sequence. \/lfhere the 
level of the water-bearing •and is known, its depth at any point can 
ee:sily be calcul~ted by substracting its ele-va.tion, as given in the · 
well r~cord tables, from the elevation of the surface at th~t point. 

· With each report is a map consisting of two figures. 
Figure 1 shows the bedrock formations that will be encountered beneath 
the unconsolidated surface deposits. Figure 2 shows the position of 
a.11 we lls for which records are available, the class of well at each 
location, and the contour line or lines of equal surface elevation. 
The eleve.tion at any location can thus be roughly judged from. the ne9.rest 
contour line, and the records of the wells show at what levels water 
is ·likely to be encountered. The depth of the wel l can then be 
calculated, and some inforn'l.a.tion on the character and quantity of water 
can be obtained from a study of the records of surrounding wells. 

GLOSSARY CF TEfil\'-S USED 

Alkaline. The term 11 alka.Une" 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 
usua·1 1y contains a. la.rge amount of sodium sulphate and magnesium sulphate, 
the principal constituents of Glauber's salt and EpsOJ" salts respectively. 
Most of the so called allm.line waters a.re more correcvly termed sulphate 
waters, lTll!D\Y' of whicb may be used for stock without ill effect. Water 
that tastesstrongly of common salt is described as salty. 

Alluvium. Deposits of earth, ~lay, silt, sand, gravel, and 
other material on the flood pl ains of modern streams and 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-Glacia l Stream Channels . A channel carved into 
bedrock by a stream before the advance of the C-Ontinental ice-eheet, and 
subsequently either partly or wholly filled in by sands, gravels, and 
boulder clay deposited by the ice-sheet or hter agencies. 

Bedrock. ~edrock, as here used, refers to pi.rtly or wholly 
consolidated deposits of gravel, sand, silt, clay, and marl that a.re 
older than the glacial drift. 

Coal Seam• '. The same as a ·coal bed. A depo-sit of oa.rbon.a.ceous 
ma.terla.l ...t'e-rmed from 'th~~.1 decomposition and 
}>url.41. 
' 
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Contour• A line on a. map joining points that haze the same 
elevation above sea-level. 

Continental Ice-Sheet. The great ice-sheet that co1;ered most 
of the surfa ce of Canada many thousands of years a.go. 

Escarpment. A cliff or a relatively steep slope -separating 
level or gently sloping area s. 

Flood Plain. A flat p'.1.rt in a river valley ordinarily above 
we.ter but covered by water ,,-hen the river is in flood. 

Glacial Drift. The loose, unco~iolidated surface deposits 
of sand, gravel, and clay, or a mixture of these, th~t were deposited 
by the continental ice-sheet. Clay containing boulders forms part of 
the drift and is referred to a s glacial till or boulder clay. The 
glacial drift occurs in several formsa 

(1) Ground Moraine . A bould er clay or till pla.in (includes 
areas where the glacial drift is very thin and the surfa ce uneven). 

(2) Terminal Mora ine or Moraine . A hilly tract of country 
formed by glacial drift th~t was laid down a t the m~rgin of the continental 
ice-sheet during its retreat. The surface is characterized by irregular 
hills and undrained basins. 

(3) Glacial Ouitswa sh. Sand and gravel pbins or deltas formed 
by streams that issued from the continenta l ice-sheet. 

( 4) Glacial take Deposits• Sand and~·clayipiains·, t'dnmtd in 
glacial lakes during the retreat of the ice-Jheet. 

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

Hydrostatic Pressure. The pressure th~t ca.uses 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, a re considered to be impervious or impe!.'!lleable when they do not 
permit of the perceptible passage or movement of ground water. 

Pervious or Permeable . ~ Beds a re pervious when they permit 
of the perceptible passage or movement of ground ~~ter, as for example 
porous sands, gravel, a nd sandstone. 

Pre-Glacia l Land Surface. The surface of the land before it 
was covered by the continenta l ice-sheet. 

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

Unconsolidated Deposits . The nqntle or covering of a lluvium 
and gl acia l drift consisting of loose sand, gr~ve l, clay, and boulders 
that overlie the bedrock. 

Wa ter-ila ble. The upper limit of the part of the ground wholly 
saturated with water. This may be very near the surface or many feet 
below it. 

Wells . Holes sunk into the earth so as to reach a supply of 
water. When no water is obtained they are referred to as dry holes. 
Wells 1n which water is encountered are of three classes• 

(1) Wells iii. which the vvater- -is--under fru.N'ioient pressure to 
flow above the surface of the ground. 
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(2) Wells in which the water is under pressure but do es 
not rise to the surface. 

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

BEDROCK FORMA.TICNS OF WEST-CENTRL.L SiiSKi\TCHE1r.':cN AND Ei\S T-CENTR!cL ALBERT.Li.. 

The f ormations th~t outcrop in west-central Saskatche'W'B.n are 
an extenEion of .similar formations th".. t occur in ea.st-centra l Alberta. 
They are of Dpper Cretaceious age , and consist entirely of relatively 
soft shales and sands , with some bands of hard sandstone and l~yers of 
ironstone nodules. The succession, character, and estimated thickness 
of the formations are shovm in the following table~ 

Formation 

Edmonton 

Bea.rpaw 

Pa.le and 
Va.riega. ted 
Beds 

Birch Lake 

Grizzly :aea.r 

Rib stone- Cr-eek 

Lea. Park 

Cha r a cter 

Grey to hite, bentonitic sands and 
sandstones with grey and gr eenish 
sha les; ooa l seams prominent in some 
a r eas , as at Castor , Alberta . 

Dark shales , gr een sands with smooth 
black chert pebbles; partly non-
ma.rine, with vvhi te bentoni tic sands , 
carbonaceous sha l e s or thin coa l 
se~ms s:imila r t o -b:O.o se in Pa le Beds; 
shales at certain liorizons contain 
lobster claw nodule s and marine fossils; 
a. t . other horizons a re abundant selenite 
crystals . 

Light grey sands with bentonite; soft, dark 
grey and light grey sha les wi th selenite 
and ironstoneJ ca rbonac eous sha l e s and 
coal seams J abundant selenite erysta.ls 
in certain l ayers. · 

Grey sa.nd _a.nd sandstone in upper part; 
middle part of sha les and sandy shales, 
thinly laminated; lower part with grey 
and yellow weat hering sands ; oyster bed 
commonly at base . 

Mostly dark grey shale of marine origin, with 
a. few minor sand horizons; se lenite crysta.·ls 
and nodules up to 6 or 8 inches in diameter 

Grey s~nds and sandstones at the top a nd 
bottom, with intennedi ate sands and sha les1 
thin coal seam in the vie ini ty of Wa inwright; 
mostly non-marine, but middle sha le in some 
areas is marine . 

Dark grey shales and sandy shales with nodules 
of ironstoneJ a. sand 70 feet thick 110 feet 
below the top of the f ormation in the Rib­
stone area, Alberta . 

Edmonton Formation 

Thickness 
Feet 
l,OOO to 
1,150 

300 to se8 
-.hins 
rapidly to 
the north­
we st 

958 to l,~')0 

in C za.r-Ti t 
' -:"Hills area J 
may be thin.­
ner elsewhere 

100 in west, 
but less to 

ea.st and 
south 

Maximum, 100 

Maximum, 325 
at Viking; 
thins east­
ward 

05& to 1,100 

The nam~ Edmonton formation was first applied to the beds 
containing coa:l in the Edmonton a r ea , a nd l a ter to the srune beds in 
adjoining areas. The format ion has a. total thickness of 11 000 to 
1,159 f eet, but is bevelled off eastward and the east edge of the formation 
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follows a. northwest line from Coronation through Tofield to ::t point 
on North Sa.sks.tchewa.n River ~bout midway between Edmonton o.nd Fort 
Sa.sk<;_tchewan. No Edmonton beds occur northeast of this line, but 
the formation becomes progressively thicker to the southwest due to 
the fa.ct that the beds incline in thqt direction and the surface 
bevels acro ss them. 

The Edmonton form_qtion consists of poorly bedned grey a.nd 
greenish clay shales, coal sen.ms , and sands ':1.hd sandstones th~t 
contain cla.y a.nd ~white material known as bentonite. This mn.teria. l 
when wet is ~ery sticky ':l.nd swells greatly in volume , and when dry 
tends to give a. white appearance to the Jed s cont':l. ining it, Such 
beds a.re relati"Tely impervious to water , and 11t the surface produce 
the "burns"- of barren ground where veget::lt ion is sca.nty or erbsent. 

Water is relatively abundant in the Edmonton formn_tion, which 
contains much s~nd, commonly in the f orm of isolated lenses distributed 
irregul~rly through the form~tion, Consequently, there is little 
'lmiformity in the depth of we lls even within a sma ll area . Wa.ter a lso 
occurs commonly with coa l sea.ms and , unlike the sqnd l enses , these beds 
are much more r egular and persistent . In contra.et with the water from 
the bentonitic sands , which is gener?clly 11 soft" , water from the coa l 
se2.ms, !I'S the "W?.. t er from the sha llow surf!l ce deposits, may be 11 hard". 
The bn.sal beds of the Edmonton form'.1.tion usua lly -o-ont '..'1. in fresh water, 
but this may become brackish loca lly where the und erlying Beo.rpaw beds 
-contain highly a.lkn.line ·or S8.. l ty water. 

Bearpaw Formation 

In southern Albert!"l., where the Bearpaw form'l tion is thickest_, 
the beds composing it lire mninly sha les th".t hn.ve been deposited in 
sea water . In the area north of to;mship 32 the form<J.tion thins to the 
northwest and becomes a shoreline deposit composed of sh~les containing 
bentonite, impure snnds, and thin conl ~en.ms. In some areas , ~s a t 
Ryley s.nd nen. r Monitor , and in the Neutral Hills, the Be0.rpa.w cents.ins 
pebble beds. At Ryley these are consolid~ted into n conglomerntE:O , 
but mostly the pebbles are loosely distributed in shale or sandy beos. 

In the area immedia tely north of townsh ip 32 the Iea.rpaw 
occupies a widespread be1t beneath the gl a cial dr i f t, but farther 
northwest the belt narrows, nnd at Ryley a nd northwestward it is only 
a few miles wide. This belt crosses North Sa.skn.tchewan River a.bout 
midwa.y between Edmonton and Fort Sa.sb.tchewan. Bee.rpaw heds form the 
main bedrock d eposits of ~he Neutr'.3.l Hills. Farther south, wher e 
they ha~e a.n exposed thickness of at least 400 f eet , they contQin 
green sands , and beds of marine shale interfinger with the bentonitic 
shale s and sands of the underlying fonn'ltion. To the north~ on the 
banks of North Saskat.chewr.tn River , the di-.-ision between the Bee.rpR.w 
and_ the overlying and underlying formations is indefinite, and the 
thickness of beds of Bearpaw age is r el a tive ly small . 

The YA ter in the Ryley area is from the Bea.rps.w form'\ ti on, 
and is snlty. In other ares.s to the south the marine Bearpa.w 
formation carries green sand beds thQt yield fresh water , but commonly 
a much better supply is found by drilling through the Bear paw into the 
underlying Pale Beds, 

In So.skn.tchevvan, Bea r pa.w beds occur southeast of Maclin and 
south of Luseland and Kerrobert. Only the basal beds are present, ~nd 
these conta in green sands that are commonly water-bearing. 

Pffle a.nd Variegated Beds 

Underlying the Be~rpaw formation is a succession of bentonitio -
sands, shales, and sandy shales conta ining a. few coal seams. The upper 
part of this succession, due ~o the be1 :~nitic content, is commonly 
light coloured and has been described a.a the Pale Beds, whereas the lower 



pa.rt is darker, and is known a s Varie ga ted Beds. In pa.rt, dark shales 
are present in both Pale and Variegated Beds; others a.re greenish, grey, 
brown, and dark chocolate, carbonaceous t ypes. The sands may a lso be 
yellow, but where bentonite is present it imparts a light colour to the 
beds. Both Pale and Variegated Beds are characterized by the presence 
of thin seams of ironstone, commonly dark reddish, but in part purplish, 
Selenite (gypsum) cryst~ls a.re, in places, abundant in the shales. 

The best sections of Pa le Beds exposed in the region a.re 
in the Tit Hills, southwest of Czar. These hills carry a thin capping 
of Bea.rpa.w shales, beneath which, and around Bruce lake, more than 200 
feet of Pale J eds are exposed. The tot~l thickness of Pale and Variegated 
Beds in the Tit Hills area is a.bout 970 feet. Variega.ted ·'Beds outcrop 
i ear Hawkins on tne Canadian National Railway west of Wainwright, but no 
area. exposes the complete succession, which is considered to comprise about 
200 feet of beds, 

Records of wells drilled into the Pale and Variegated 
Beds do not, in general, indicate l a tera l persistence of sands for long 
distances, nor any uniform average depth to water-bearing sands in a local 
area. This points to the conclusion that the sands are mainly local lenses, 
but as such lenses a.re numerous, few we lls fail to obtain water. In the 
Cadogan area many flowing wells have been obta ined from sands about midway 
in the succession. In western Saskatchewan Paleland Variegated Beds occur 
over a wide area from Maclin and Kerrobert northeast through Wilkie to the 
Eagle Hills, south of Battleford. Numerous outcrops occur in the area 
south of Unity at Muddy Lake, but south and east around Biggar these beds 
a.re almost wholly concealed by glacial drift• 

The water from the sands of the Pale and Variegated Beds 
is generally soft. The supply, apparently, is dependent in part on the 
size of the sand body that conta ins the -water a nd in pa.rt on the ease with 
which water may be replenished in the sand. Small sand lenses surrounded 
by shales. may be filled with wa.ter'"tha t hn.s infiltrated into them, but when 
tapped by a well the supply may be very slowly replenished. In IllB.ny 
instances such wells yield only a small supply, a lthough this is commonly 
persistent and regular, 

Bir oh Lake Forma. ti on 

The nirch Lake formation underlies th~ Variega ted Beds , 
but in many are~s the division is not sharp. The type a rea of the 
f ·orma.tion is a.long the north shore of Birch Lake south of Innisfree, 
where a section 65 feet thick, composed mostly of s~nd, is exposed. The 
total thickness of the formation in this area i s about 108 fe et, and 
although this is dominantly sand a centra l pa.rt is composed of a lternating 
thin sand and shale beds. At the be.Ee of the formation, in a number of 
places, is an oyster bed, and this is exposed in a road cut in a section 

. 73 feet thick on the east side of Buffalo Coulee in sec. 3, tp. 47, rge. 7, 
W. 4th mer. In both upper and lower parts of the f ormation the sand is 
commonly massive and outcrops t end to consolidate into ha.rd, nodular masses 
from a foot to a few feet in diameter. Apparently the se a. re formed thrnugh 
the deposition of salts from the water that finds an outlet a t the outcrops. 
In fa.ct, in some areas the sand may be traced a long the side of a hill by 
the presence of small springs or nodular :mnsses of sandstone• 

The Birch Lake fonnation occurs under the drift and in 
outcrops in a large area south of North SaskatchewaL River and northeast 
of a 1 ine from Willingdon to Inn:lsf'N:le a nd Minburn_. Ea st of this area 
the southwest boundary is more irregular, but outcrops a.re persistent on 
the banks of Battle River from a fe1t miles north of Hardisty to and 
beyond the mouth of Grizz1'Y' Bear Coulee in tp. 47, rge. 5. It is believed, 
too, t ha t a large area. near Edgerton and Chauvin is under la.in by the Birch 
La-ke formation and that it ext~mds southeastward into Sa.sklllltohewan a.round 
Manitou lake ~and southeast to Vera. 
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It is thought that the Birch lake formation thins 
ea stward from its type Bection a t Birch Lake, a nd that it loses its 
identity in western Saskatchewan . Deep wells drilled a t Czar, Castor, 
a.-nd elsewhere no longer show the Birch Lake a s t:t clearly recognizable 
sand formation, so that its southern limit beneath younger formations 
is u:aknown. Wherever it occurs af a sand, however, it is water-bea ring, 
a lthough in some areas the sand is apparently too fine to yield any 
considerable volume of water . In other areas, however, it persistently 
wields good wells . There is no appar ent uniformity in the char a cter of 
the water , which is either hard or soft in different wells in the same 
general area . Direct conb.ct with surface·vraters th.".'. t c ~ntain ca lcium · 
sulphates may in time change a "soft" wate r well to a"hard" water wel l, 
and many wells are not sufficiently cased to prevent the percolation 
of water from surface sands into the well , and hence into the deeper, 
soft water producing sands . In }'."3-rt this a ccounts for the ch~nge in 
chara cter of the ~~ter ·in a well, a feature th~t has been noticed by 
marw well owners. 

Grizzly Bear Formation 

The type loca lity for the Grizzly Bear form~tion, 

which underlies the Birch Lake beds, is nee.r the mouth of Grizzly 
Bea r Coulee, a tributary of Battle River with outlet in tp. 47, r ge . 5. 
The forma tion is ma.inly composed of dark shalea : thnt were deposited in 
sea w~ter. At the mouth of Gri zz ly Bear Coulee two sh~ le sections, 
each about 100 feet t hick, ~re sepa r a ted by a zone of thin sand beds. 
It is now recog;n.ized tha t the upper section is the Grizzly Bear shale, 
and that the lower one, very similar in character and a lso deposited in 
sea water, occurs in the next lower f ormat ion, the Ribstone Creek. The 
Grizzly Bear sh~le conta ins a thin nodular zone ab out 50 feet above the 
base,. that is, at o.bout the centre of the formritiqn. This zone is sandy, 
and is believed to yield water in various wells. Other thlln sands, in 
places water-bearing, are fl.lso present , The impervious nature of the 
Grizzly Bear sha les makes the overlying Birch 11:\ke sr.nd a strong acquif'er, 
a s water co.llects in the sand above the sh..'.:'.le. The contact of the Birch 
lake and Grizzly Bear formo.tions can be t r a ced in some places by the 
occurrence of springs issuing from the base of the Birch I.ake sand even 
where this.is not exposed, 

Grizzly Bea r shales occur in a road cut on the south 
side of Battle River near the highway ·bridge a.t Fabyan~ The shales 
in this area .are about lOi feet t hick. It is thought they extend as 
far west as the Viking gas fi eld, where they have been recognized in 
samples from deep wells. It is probab le, however, that the shales thin 
westwa.rdrand thicken eastward so that their gener a l form is a wedge 
between both higher and lower sand beds, The position of the thin edge 
of the wedge ' to the west is unknovm, but evidently the Grizzly Bear 
marine shale underlies a large ar ea in east-centra l Alberta extending into 
Saskatchewan 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 1 rge, 1, 
W. 4th mer. At this place the lower sand beds of the formation are 
well exposed . The upper part of the lower sand member of t h is f onnat ion 
outcrops on the north side of Battle River , in the northeast part of 
sec. 26, tp. 47, r ge . 5, near the mouth of Grizzly Bear Coulee~ Above it, 
higher on the bank and at a short distance from the river, there is a 
12 foot zone of oarbona.oeous a nd coa ly beds in two layers, each about 
2 feet thick, separa tsd by I feet of shale. Above this are 90 feet of 
dark shales that a re tho-ught to h&ve been deposited in sea water , that is, 
they are marine shales. These marine sh~les in turn are overlain by a 
sandy zone about 20 feet thiok-c-0ntu.ining oysters in the basal part. 
This sandy zone is the upper sand member of the Ri~stone Creek formation. 



It thickens to the ea st and west frC'In the Gri~~ly near area but is 
probably at no place much more than 50 feet thick . 

The lower sand member of the Ribstone Creek formatio1 
also varies in thickness from a minimum of about 25 f eet. On the 
banks of Vermilion Creek, north of Mannville, the basa l sand is o. t 
least 60, and may be 75,feet thick . It is overla in by sh~ly sand and 
sandy shale beds, which replace the sh~ le beds in the centr~ l part of 
the formation as exposed a.t· . the mouth of Grizzly Bear Coul9e. In the 
Wainwright area , where the formatinn has been drilled in de ep wells, 
the basal sand is 60 feet thick, with the centra l part composed of 
shale conta ining sand streaks. The upper sand member is about 20 f eet 
thick in this area . The tota l thickness of the form~tion in the 

.Wainwright area is 100 to 200 feet, but this increases t o the west and 
in the Viking area exceeds 300 f eet. 

The Ribstone Creek forma t ion is wide ly exposed in a 
northwest-trending belt in e~ st-o entra l Alb ert~ . The southwest boundary 
of this nnrthwe st-trending belt pa sses thro ugh the mouth of Grizzly 
Bear Coulee in tp. 47, rge. 5, and beyond to the Two Hills area in tp~ 
54 1 rge. 12, wher eas the northeast boundary crosses North Saskatchewan 
River southwest of Elk Point and extends northwest to include an area 
slightly north of st. ~aul des Metis and Vilna to tp. 60~ r ge. 14. 
Within this belt water wellS are common in the Ribstone Creek s ands, 
which are aJ.most without exception water-bearing in some part of the 
formatio•. The limits of the belt to the northea st 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 ;he younger beds that overlie it. The Ribstone Creek sands 
are a prolific source of water in many pla ces and hence the distributinn 
of this formation is of considerable economic importance. Where the 
formation consists of upper and lower sands with a centra l shale zone 
only the sands are wa t er-bearing, a lthough thin sand memb ers may occur 
in the shale. Wher e the form?, tion is largely sand the distribution of 
water may be in any part of the formAtion, although the upper and 
lower sands are perha ps the better a qut..eers. To the ea st of Alberta, 
along Ba.ttte River and Big Coulee in Sa skatchewan, the Ribstone crreek 
sands are marine, Marine conditions a pparently become more prevalent 
to the southea st and it is believed that in this direction the sands 
are gradually replaced by marine shales. Thus a t some distance 
southeast of Ba ttleford the Ribstone Creek formation loses its identity 
and its equivalents are sha l e s in a marine succes::ion. 

Lea Park Formation 

The Lea Park forma tion is l a r gely a marine sh8. le,, and 
only in the upper 18ry fe et is there any wa t er . In the Dina aroa south 
of Lloydmin.ster the upper beds of t he Lea .Park consist of silty sha les 
~bout 110 feet t hick underlain by silty · s~nds 70 feet thick. Below 
these sands are marine sha les only, and the se yield no fresh water 
either in east-centra l Alberta or west-centr~ l Saskatchewan. The sand 
in the upper Lea Park fonnation is thus the lowest freshwater aquifer 
within a very l a rge area . The extent of thi s sand in the Lea Park, 
particula rly to the northeast, is not known, but a s the strata in ea st­
centra l Alberta have a southwest inclination, progressively lower beds 
occur at the surface to the northeast. Thus -.a t a short distance beyond 
the northea st boundary of the Ribstone Creek formation, a s pr eviously 
outlined, the sand in the upper Lea Pa rk reaches the surface, a nd 
represents the l a st bedrock ~ aquifer in that direction. Fu.rt.her northea st 
water mu st be obtained from gl a cia l or surfa ce deposits only. In 
Alberta this area wit hout fresh water in the bedrock includes the country 
norrl:;h of North. Sa skatchewan River in the vicinity of Frog lake and a 
llo.rgf area extending to and beyond Beaver River. In this area , however, 
more i're-sh water str~he..n..J'arther .south, and bush le.J11.ds 
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help to retain the surface waters. The area northeast of North 
Saskatchewan River in Saslmtohewan is almost wholly within the 
~ea Park formation , where water can be found only in surface deposits. 

WATER ANALYSES 

Introduction 

Analyses were made of water samples collected from e. large 
number of wells in west-central Saskatchewan. Their purpose was to 
determine the chemical characteristics of the waters from different 
geolo gical horizons, and thereby assist' in 'm!dt?i.l'}g correln tions .of ·: the­
stra ta. inwt: ich the ¥.'!ltters occur . Although this was the main 
objective of the analyses, it 1!1.IJ'a~~a.lso realized that a knowledge of 
the mineral content of the water is of interest aand value to the 
consumer . The analyses were all made in the l~boratory of the Water 
Supply and Borings Section of the Geological Survey, Ottawa . 

Discussion of Chemica l Determinations 

The dissolved mineral constituents vary with the material 
encountered by the water in its migration to the reservoir bed. The 
minera l salts present are referred to as the tota l dissolved solids, 
a.nd they represent the re~idue when the water is completely evaporated. 
This is e:irpressed , quantitatively as 11 parts per millfon11 , which 
refers to the proportion by weight in 11 0001 000 parts of water. A 
sa.lt when dissolved in water separates into two chemical units ca lled 
"radicals", and these are expressed as such in the chemical analyses .. 
In the one group is included the m,t!:tallic elements of ca lcium (Ca), 
magnesium (Mg), and sodium. (Na), and in the other group are the 
sulphate (S04), chloride (Cl), and carbonate (C ~3)' radica ls. 

The analyses indicate only the amounts of the previously 
mentioned radicals, thus neglecting a.ny silica , alumina., potash, 
or iron that may be present. It will be noticed that in most instances 
the total solids a.re accounted for by the sum total of the radicals as 
shown by the analyses. Actually, the residue when the water is 
completely eva.pora.ted still retains some combined water of crystallization, 
so the. t the figu:fes for the 11 total solids" are higher than the sum 
total of the radicals as .determined. TThese radicals are also 
"calculated in assumed combinations" to indicate the theoretical a.mounts 
of different salts present in the water. The same method was followed 
in each analysis, so that the table presents a consistent record of 
the different compounds present. 

Mineral 6onstituents Present 

Calcium. Calcium (ca) in the water comes from mineral 
particles present in the surface deposits, the chief source being 
limestone, gypsum, and dolomite. Fossil shells provide a. source of 
calcium, as does also the decomposition of iirieous rocks. The co:rmnon 
compounds of calcium. are 0oalcium ce.rbona. te (CaC03) and ca lcium 
sulphate (caS 04).. · 

Magnesil.mi . Magnesium (Mg) is a common constituent of many 
igneous rocks a.nd 1 therefore I very -prevalent in ground <11a ter. Dolomite / 
a carbonate of calcium and magnesium, is also a source of the mineral. 
The sulphate of magnesia (MgS04) combines with water to form "Epsom · 
salts" and renders the water unwholesome if present in large amounts. 

Sodium. Sod.ium-- (Na) is deri'V'.ed from a number of the important 
rock-i'o~s, so that sodium suifipha.te and ca rbonate a.re very 
common in ground waters. Sodium sulphate (Ne.2so4 ) oombines with water . 
to fonn "Glauber' s salt"' and exceE> sive a:m.ounts :ma.kkrthe water unsuitable 
for drizj.k:i.ng purposes, Sodium carbonate ~a~ ) or "black a.lkali't' ' 
waters are mostly soft, the degree of softness ~epending upon the ratio 
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of sodium carbonate to the calcium a.nd magnesium salts, Vla.ters 
containing sodium carbonate in excess ol 200 parts per million 
a.re unsuitable for irrigation purposes • Sodium sulphate is less 

11 The extreme limit of sa.lts for irriga. tion is ta.ken to be 70 pa.rte 
per 100, 000, but plants will not tol era. te more than 10 to 20 parts 
per 100,000 of black .alko.li (alkaline carbonates and bicarbonates)" 
Frank Dixey in ·11 '.A: Pro.ctical Hn.ndbook of Water Supply'1 , Thos, Murby 
& Co ., 1931, P• 254, 

ha.nnful. 

Sulfha.tes. The sulphate (so4 ) salts referred t o .in these 
analyses a.re ca lcium sulphate (eaS04), ma.gnesium ·sulphate \MgS04) , 
and sodium sulphate (Na.2804)~ 

Chloride. Chlorine (cl) is with a few exceptions , expressed 
as sodium chloride (NaCl), that is, common table salt. It is found 
in a.11 of the analyses , most of the waters containing less tha n 200 
parts per million, but some a s much a.s 2,000 or 3 , ooo parts . These 
waters have a. brackish t aste, 

Alkalinity. The alkalinity detennined in these wn:ter 
analyses is based on the assumption that the only salts preGent in 
the samples that will neutralize acids a.re carbonates, and that, 
consequently, the degree of a lkalinity is proportional to the amount 
of the ca.rbona. te radical (C03)" present. 

Hardness, The hardness of water is the total hardness, and 
ha.s been detennined by the a.mount of a. sta nda.rd soap solution required 
to form a. lather that will stand up (persist) for 2 minutes. Hartiru;.as 
is of two kinds, temporary and permanent . Temporary: hardness is 
ca.used by calcium and magnesium bicarbonates, which a.re soluble in 
water but a. re precipi tattd as insoluble normal carbonates by boiling, 
a.s shown by the sea.le that fonns in tea.kettles, Permanent hardness 
is ca.used by the presence of ca lcium and magnesium sulphates, and is 
not removed by boiling, The two forms of hardness -~ a.re not distinguished 
in the water a.r..a.lyses . Waters gr ade from very soft2 t o very ha.rd, and 
can be classified according to the following system' : 

The 11 Exa..mina.tion of Wate:rtland Water Supplies", Thresh & Bea.le, 
page-21,-i<'l'ourtli-Bd. 1933 • 

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

A w~ter with 50 to lCO degrees of hardness may be sa id to 
mod era. tely soft. 

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

be 

be 

A water with more than 200 and less tha:r. 300 degress of hardness 
may be said to be ha.rd .~. 

A water with more than 300 degrees of hardness may be said to 
be very ha.rd. 

Ha.rd waters are usually high in calcium oar bona. te. Almost 
a.11 of the waters from the ··glacia.l drift are of this type ,, especially 
those nht associated with sand and gravel deposits tha t come close to 
the surfa ce• 



- 11 -

In soft water the calcium carbonate ha.s been replaced by 
sodium carbonate, due to natural reagents present in the sand and 
clays. · Bentonite and glauconite a re two such reagents known to be 
present. Montmorillinite, one of the clay-forming minerals, has the 
same property of so~ening water, ~wing to the absorbed sodium that 
is available for chemical reaction • 

Piper, A. M. "Ground Water in Southwestern Pennsylvania" , 
Penn. Geol. Surv., 4th series. 

If surface water reaches the lower sands by percolating 
through the higher beds it may be highly charged 'Ni th calcium salts 
before reaching the bedroc~ formntions containing bentonite or 
glauconite. The completeness of the exchange of calcium carbonate 
for sodium carbonate will 1 therefore , depend upon the length of time 
tha~ the water is in contact with the soften<lng reagent, and also 
upon ~he amount of this material present. The rate of movement of 
underg~Dund~wa.ter will, consequen~iyy, be a factor in determining the 
extent of the reaction. 

The amount of iron present in the wat er wa s not determined, 
owing to the possibilities of contamination from the iron casings in 
the wells. Iron is present in most waters , but the amount may be 
small. Upon exposure to a.ir la red precipitate forms, the water becomes 
acid , and , hence, has a corrosive action. When iron is present iri 
large amounts the water has an inky taste. 

WATER ANALYSES IN RELATICN Tu GEOLOGY 

Glacial Drift 

The quality of the water from glacial dri~ depends largely 
on the · nature of the deposit from which it comes and on the depth of 
the aquifer below the surface. Glacial deposits may be divided roughly 
into three types. 

(1). Sand and gravel beds that form the surface deposit, such 
as outwnsh material and glacial lake sands. 

(2). !uried outwash and interglacial deposits between two tills 
of boulder clay. 

(3). Pockets or lenses of sand anc gravel irregularly distributed 
through the till • . 

Water from surface sa1iukd~posits is normally llww in dissolved 
salts, the total being generally less than 1,000 parts per million. 
Where large amounts of limestone occur in the glacial sand and gravel 
beds a characteristic constituent of the glacial water is calcium 
carbonate, the amount present i7n.rying from 300 to 700 parts per million~ 

Water from buried outwash deposits contains more dissolved 
salts than the surface sands, as the water in order to reach them has 

~ . 
to percolate through overlying till. Rain water contoiins carbonic acid, 
which ~~ts as a solvent and dissolves a great deal of calcium, magnesium, 
and sodium from the rock-fo~ral.s. Sulphate salts are commonly 
present, though their proportions vary greatly in the different wa.ters 4 

The shales that are incorporated in the dri~ are high in calcium sulphate, 
so that the amount of shale prerent will modify the quality of the ~~ter . 
The oxidized upper part of the drif't; contains less sulphate than the 
deeper, less oxidii~d boulder clay. The character of the water in the 
buried outwash deposits will, therefore, depend.largely on the 
oompoettion and amount of till that overlies it. 
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Water from irregularly distributed sand o.nd gr~vel beds 
will vary in its content of dissolved so.lts depending upon the 
character of the !llllterinl surrounding the reservoir beds. As the 
water in this type of deposit does not flow to o.ny marked extent, 
it is apt to be more highly impregnated with soluble salts tha.n where 
the underground movement is more r apid . Soft water in the drift is 
mostly confined to shallow wells in so.nds low in calcium.. carbomte. 
Waters from glacia l la.kecclays o.re sometimes high i:ri. soluble salts: 

The sample from a well in glacial lake clay on N .w .. ~ sec. 27, tp. 
42, rge. 17, has 11,040 parts per million of soluble salts, largely· 
magnesium. sulphaite o.nd sodium sulphate. The sample from SE . t sec. 
13, tp. 42, r ge . 16, whi ch is believed to come from glacial l~ke 
silts, h~s o. very different composition. The toto. l solids in it 
nre only 440 po.rts per million, of ·vhich 250 are calcium co.rbo:nn.te. 
The great difference in these wnters is due to the high soluble so.lt 
content tho.t is o.sfocio.ted with the lake clo.ys but o.bsent in the 
silts. Average drift wo.ter conta.ins between 11 000 !lnd 31 000 po.rts 
per million of dissolved minera.l salts. 

Deo.rpnw Fo!"IllD.tion 

The Pea.rpo.w fonn.a ti on consists of dark :mD..rine sho.les o.nd 
beds of green sand. Water from these so.nds.. ha.s o. tob.l solid count 
ranging from 300 to 1,600 parts per million o.nd o. hardness of more 
than 30~ degrees. Calcium carbonate is very Illllrked in o.11 srun.ples, 
due, perhaps, to the proximity of the water sands to the glacial 
drift. Sodium sulphate is the chief so.l~ present, followed by 
calcium. carbonate, magnesium sulphate, magnesium carbonate, and 
sodium chloride in decreasing 111lll1ount-a. These waters a.re distinguished 
from the overlying drl~ waters by being relatively low in total 
dissolved solids, and in containing no calcium. sulphate and only 
moderate a.mounts of sodium sulphate, magnesium sulphate, and magnesium 
carbonate. 

Fa.le Beds 

Pale Beds underlie the Bearpa.w formation. Total solids in 
waters from these beds vary from 700 to 1,300 parts per million. The 
water is, in most instances, soft , as it contains sodium carbonate in 
excess of calcium and magnesium carbonates, but when mixed with surface 
water high in calcium carbonate, it will become hard. The high 
concentration of sodium salts, especially sodium carbonate, in 
contrast with the calcium and magnesium. salts distinguishes this water 
from that in ~earpa.w sands. The Pale ~Beds include much bentonite, and 
it is this mineral that acts · as a water softener within the formation, 
The following analyses are typical of waters from the Pale Beds: 

SE . sec. 16, NE • cec . 3 SIN. sec• 7 , SE . sec. 21 

Salts tp.38, rge. 21 tp.39, rge. 25 , tp . 37, rge .24 , tp. 38,rge.23 

lraC03 73 18 53 35 

CaS04 

MgC03 52 14 45 38 

MgS04 

Na.2c-o3 297 679 464 562 

Na2S04 297 158 266 437 
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Ne.Cl 31 45 ~ 131 
·-;· 

Total solids I 760 l, e20 940 1,261 

Hardness 109 20 
I 

30 75 !I 
Variega. ted Beds 

In Senlac Rur~l Municipality, Saskatchewan, a.re a number of wells 
that have ~uter very similar in character to that f ound in the Bearpaw 
formation. These we l ls tap an horizon that corresponds with the Variegated 
Beds in Alberta., although they have not been separated from the PQle Beds. 
They a re less bentonitic than the Pa.lelBeds and darker in colour. The 
water is ha.rd and ha.$ a low dissolved solid content. The three analyses · 
given below show a great deal of similarity and suggest ~ common horizon . 

Sa.lts 

Na.C 1 

!NW . sec . 21 1 

i tp . 41 , rge .26 

250 

1109 

149 

98 

12 

Tote.lrrsolids I 640 
I 

Hardness 600 

NW. sec. 3, 
tp.41,rge.28 

3Cl5 

80 

132 

12 

640 

600 

Ribstone Creek Forroa.tion 

SE~ sec . 28,, 
tp.40,rge ,21 

125 

155 

69 

386 

18 

78) 

500 

Chemical analyses of water from the Ribstone Creek fonn~tion vary 
more than in the Pa.le Beds" the reason being that at several different 
horizons the sediments show cnnsiderable latera l variation. The fonna tion 
includes both marine and non-marine beds, thin coal seams being present in 
the basal part of the fo:rma.bion a.round Pa.ynton, whereas south of Lashburn, 
on Battle River, marine fossils were found in strata consider ed to be a.t 
approximately the same horizon . The water analyses show similarities ~~thin 
limited areas, but long distance correlations cannot be made safely except 
for the saline waters that occur in the flowing wells at Vera, Muddy lake, 
and at the south end of Tramping lake. Analyses of these v.ia:'lers a.re given 
in the following tab~e: 

' ' 

SE~sec .25, SE .sec .2 2~ NE . sec .36, sw . sec .7 SE ,sec .30, ! SW.secl01 

Salts tp,.41,rge. tp.4l~rge4r tp . 41 ,rge. tp. 41,rge ~tp.38 ., rge. tp.35, 
! 24 24, " n 24, 24, 22 , r ge .20, 

Ca.C03 l 73 73 73 198 103 t '~ ! - - -
Ca.St4 I ... - ' - t"I m- -- -- -

{ MgC03 38 38 38 52 69 52 
i - - - -

MgSo4 ! - -- .. - - ... 
i 
I 
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Na.2C 03 129 119 129 11 106 1Z5 

Na.2SO~ 55 55 61 61 49 43 

Na.Cl 2, 929 3,036 2,690 2,863 3,531 3,861 

Tota.l solids 3,840 ] 3, 460 3,120 3,200 3,860 4 , 460 

Hardness 135 90 no 100 130 lM 

The similarity in these anl ayse s suggests a common source bed. 
The distance between the Tramping lake we ll 3.nd the Vera wells is about 
40 miles. This water , which is thought to come from the ba sa l sand of 
the Rib stone Creek forma. ti on, is not typical of water from the same 
strat i gr aphica l horizon in the vicinity of Battle River, one reason being, 
possibly, that at Battle River the str eam ·has cut through the Ribstone 
Creek formation exposing the sand members a long its banks. This may 
ca.use a more r apid movement of the underground water in this a rea than 
farther eouth, and it is knovm that the rate of flow i s a controlling 
factor that g0verns the change of ca lcium carboll3.te t o sodium ca rbonate 
when the softening r eagents of bentonite or gla.uconite are present in the 
sand. 

Some of the soft waters from the Ribstone Creek formation cannot 
be distinguished from those of the Pa.le Deds, whPreas others a. r e ouite 
different. The following analyses illustra.tetsome of the different types 
of water f rom this formations 

Ind ,A gent ; i ,. 
Se.sec. S'N.sec. NE·.sec. ;Se.s ec. · NE.sec. NW .sec . 
11, tp. . Lit tle 24, tp • 36, tp. ' 26. tp. ' 36. tp. ' 22 . tp. 
46, r ge . Pine I .R. 46, r ge . 43 , r ge.;43 , r ge •. 41, r ge4 42 . r ge . 

Salts 28 " ' 21 18 18 : \ 24 23 

Ca.Ce 3 90 ~o 410 73 35 73 125 

CaS 04 

MgC0 3 '07 59 168 38 31 38 97 

MgS 0.1 64 

Na.2c i 3 21 7 392 283 592 129 196 

Na.2S04 I 1 644 777 2,518 225 522 61 ·il, 541 
1= 

Na.Cl 249 63 76 12 83 2,690 71 
I 

Tota l solids12 ,220 1,340 3,000 620 l,2M . 3, 120 :1, 900 

Hardness 2M 160 750 llO 35 110 :1 600 

The above chemica l analyses show such a wide range in the 
dissolved salts pres ent in t he different waters in the Ribstone Oreek 
formation that they cannot be used for correlation purposes over a large 
a. rt1a • 

Conclusions 

(1) In most instances water f rom glacial drift is ouite 
different from water from bedrock. 

(2) Some of the bedrock ~orizons carry waters that show definite 
chemica l characteri stic s . 

(3) Mos.t w':l.te r s from gl ac i al till carry total solids amtrunting 
. to between i, ooo andn.3,ooe parts per million• 
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(4) Bedrock waters are commonly low in dissolved sa lts. 
Exceptions to this are to be found in wat er fr om the Ribstone Creek 
formation. 

(5) Water from the Bearpo.w formation is ha rd. An average 
of ten wells gave a total solid content of 1,100 parts per million. 

(6) Water from the Variega ted Beds resembles that from the 
learpaw formation. 

(7) Waters from the Po. le Beds is mostly sof t. An aver age 
of ten wells gave a tota l solid of 1,000 pRrts per million. 

(8) All soft waters cont~ in sodium ca rbona t e (Na zeo 3), which 
is pres ent in water from the Pa le ~eds and Rib stone Creek .forma tions 
but absent from t he Dearpaw formation and V~ri egated Beds . 
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The heiqht of l and b~t ~ een Saskatchew8n and 
Beaver hivers trends di~gon~ lly across the northe 2st 
township of this area. From surface observations this 
high, brood ridfe is the r e sult of a lar~e rcoumulation 
of boulder till that slopes gently to tht south but fAlls 
off flljre abruptly to the northeflst. North of r·1idnight 
Lake are several large more inal rid~cs, but on the wh.J le 
·the surface of the deposit is very flat for a thick 
accumulation of ?lecial debris. Most of the lukes lie in 
depressions in an other v: ise compnr a tivcly flat pl~! in :' nd, 
especially s t times of high wat~r, hnve drainagE outlets 
to the southwe st. 

The thickness of the boulder till in this aree 
has not been determin ed. If th e he 12ht ~f l o nd is 
controlled by a ridge in the underlying b5drock the drift 
will nJt be as thick 8 S if the relief were due entirelv to 
gla cial debris. A fact sufgcstin~ a high area in th& under­
lying bedrock is th8 t the neare st Jutcrop to the sJuthwes t 
is high~r than thG surface Glev2ti0n in the vicinity of 
Meadow L~ke , and if this rise continues northward the 
height of l s nd crn ba cJnsid er ed to be cJntrolled by a hiqh 
bedrock ridge . The drift deposit south of the divide should 
contain c:::insid f; rc . ble sand :1 nd f!ravel beds o. t v ::·. ri:>us 
horizons, bspeciall~ if it i s fairlv thick and if it 
rspresents severel separate tills ~ ith intervening buriej 
outwesh and stre8m deposits. The deeper we lls er8und Birch 
L~ ke sugg~st a deposit of s f nd and gra vel of consid erable 
lateral extent. 

The exact nature ~ f the underlying a edrock is not 
known, but from regi on:1 l inf or ma ti on it is thought t ~ 'be ~'"1 
shale,and, therefore, cannot be considered a possible 
source for wa ter. Sand and gravel beds in the irift wi ll, 
therefore, continue to ae the sourc e beds for the ground­
w~ ter supply. It is r8 3son8 ble to expect lowe r horizons in 
the drift than those already t Appei, especiAlly in the 
southern half of the area. 

f'..Q!VnshJ:.P_.~'5_g_J Ra~ge_l_§..!. The land t (;twee n ~. lidnie:ht, 
Birch, and Hele.ne Lak6 s sh::rws o very mc.•. rke i unif:::>rmi t7 in 
the w~ter-t8ble 9 S r eveol e d by the elev8tions of the o ~ uifers 
in the lifferent wells. This w~ t er horiz~n 1 which incluios 
all but two of the recorded Dolls, has e n elevatiJn r 0 nve 
between 2,202 snd 2,?23 fe Et, a nd thG depths of the wells 
vary from 14 to 52 fe e t. It w~uld appsar , there for~, th2 t 
this horizon r epres ents a f8irly continuous sh eet of S8~ 
bet ween thes e l ~ kes, and ths t it a lso ext~nis to th8 south 
of Birch Lake. The wells on s6ctions 5 ~ nd 7 t s p a lowe r 
aquifer at sn elevBtion of 2,18& f Ge t. 

The tot ~ l thickness of the glCTc ial ~rift in 
this township is not kn~w n, ~ut is thought to ~e in excess 
of l'JO feet. 

Township . 52, . Rang_~--1-~. Snnd c, nd gravel bads in 
the glacial drift yi eld th e wat~r r e quiremtnts for this 
township. The wells ore c~mpara tiv5ly shallow, with a n 
averagc.aepth of 25 feet. The elevRtions of th~ 8quifers 
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are very uniform, e sp~cial l y a lon f the w~ st part of th e 
t 8w nship, and it is reasonable to a s s ume that this horizon 
is pe rt of the on e tha t occurs around Birch a nd Midni ~h t 
Lake s. The higher el evations along the north s ide indicate 
a slope to the south. The elevations on sections l? a nd 
13 are very low, 2,nd may hav e been erroneously r ec ord ed. 
Lowe r aquifers are no doubt prGsent in the drift, 9ut th e. ir 
positions cannot be acouratcly de t ermin Gd without t e st 
drilling. 

Tovmsh~p 5~ Range 18 . Wa. t er - well r e cords in 
this township do not show the s am~ degr Ga of uniformity as 
those in the to~ns h ip to th e ea st, a nd, th er e for e , it is 
doubtful if GX t ens iv 8 de pos its of sand or pravel are pr e s ent 
in thG upp6r par t of the glaci8 l drift. Tha meagr e supply 
of wa ter obtained in severa l of the shallowe r we lls indicate s 
that th e aqui f ers er e smo ll bodi es of sa nd a nd fravcl. The 
lowe r a~uifers t hat ha ve beG n r eac hed on s ections i and 10 
bet~eGn el eva tions of 2 ,1 20 a nd 2,130 f ~e t yi~ld a v ery 
good supply . ThcE c me:1y not ext end to the north <' •nd eas t, 
but other aq uif ers a t v8rious l evels in th e drift contain 
consi-era bl e sort ed ma t t: ri a l tha t will vi eld a aood supply 
of water. 

rovm?_h~L.?~..L-. .Fa!_!ge L~.~ The 1iV8 ter • eci ring bf.:.d in 
each of the t wo we lls for wh ich r eco rds are ava ila ble in this 
township is sli gh tly hi ghe r in c l Gvation than that in 
township 52 range 16. This i s t Ek8 n as indica ting ther e is 
a continuous out wa sh deposit which slopes to the south and 
southwest. This deposit, theref~r e , OUBht t6 gi v s e 
r easonably relia bl 0 supply of w0te r ~here it is pene tra t 6d 
a nywhere in thi s township. 

Toiiv nsh1J2 ... ?;3J__Rapg~-~..Z.! Tho €!round-water supply 
in this township is obtained fr om gl 8 ci e l we lls l s ss than 
25 feet deep. The yi eld is not gr a~ t, and th8 supply doGs 
not app6ar to ~ e of a p ~ rma nen t na tur e . The uniformit y in 
leve l of th e aquifers SU?.gests 8 conti nuous zon~ containing 
numerous sma ll deposits of sc. nd r n d &!Tc:ivel. If the wa t er 
supply from these continues to decr ease , lowe r aquifers must 
be sought. Possibiliti e s of a pe rma nent supply ot lo~er 
levels c ~ n only be determine d by t es t digging a s n o de ep 
wells give an indic .:1 ti .:m of what moy be expect ed. In the 
township to the s~uthwe st lowe r horizons in th e drift 
yield a good supply. 

f'_ovm shi_p _ _ 5~an_g_e 18. Tw o we lls gi V 8 good 
supplies of wa ter from e l eva tions of 2 ,115 to 2,125 fe et . 
This zone i s 18li eved to ~ e below the l evel of the outwa sh 
deposit encoun t ere d in to ~nship 53 , ranves 16 an • 17. 
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WELL RECORDS- LOCAL IKPROVEllENT DISTRICT, No. 528, SA SKAT CHEN • 

LOCATION l I H&IOHT TO WHICH I PRINCIPAL WATER-BEARING BED WATER WILL RID TEMP. USB TO 
TYPE DEPTH ALTITUDlt 

WELL OP OP WaLL CHARACTER OF WHICH YIELD AND REMARKS 
No. 

~ WELL WELL (above eea Above ( +) OP WATER WATER WATER 
Sec. Tp. R1e. Mer. Inell Below(-) Elev. Depth Elev. Geo!Ollcal Horhon 

Surface 
(ID °P.) IS PUT 

--- - ----
1 SE 2 l52 16 3 bored 27 2235 - 15 2220 2? 2208 glacial hard D.S. Good supply in sand 
2 NE 3 dug ,2 2265 42 2223 tt " D.8 . Sufficient supply in black clay 
3 NW ' " l52 2265 32 2213 " " D. S. Limited supply in sand 
4 SW l5 " 60 22'8 60 2188 tt " D.S. Good supply in gravel 
l5 s 7 " 26 2236 26 2210 tt " D.S. Good supply in gravel 
6 s 8 " !52 2238 52 2186 " " D.S. Good supply in sand 
'I NW 9 " 22 2230 22 2208 " " D.S. Good supply in sand 
8 NE 9 " 22 2237 22 2215 " " D.2 • Good supply in sand 
9 NW 1, " 1, 2228 l• 221, " " D.S. Good supply in clay 

10 NE 15 " 1, 2233 14 2219 " " D.S • Good supply in sand 
11 SW 16 " 28 2230 28 2202 " " D.S. Good supply in sand 
12 s 23 " 14 223• 14 2220 " tt D.S. Good supply in and 
13 NW 26 " 23 22•0 23 2217 " " D.S. Good supply in sand 
1• SE 27 " 26 22•• 26 2218 " " D.S. Good supply in sand 

l l52 l'I 3 dug 29 2820 29 2191 glacial hard D.S. Good supply in gravel 
3 l52 " 20 2186 20 2166 " tt D.S. Good supply in· gravel 
4 " 12 2231 12 2219 " " D.S. Good supply in gravel 
D .. 29 2238 27 2211 " " D.S. Good supply in gravel 
& " 30 2255 30 2225 " " D.S. Good supply in gravel 
7 bor d 33 22~ 3~ 2212 " " D.S. Good supply in gra"rel 
8 dug 20 2237 20 2217 " " D.S. Good supply. 

11 " 25 2208 85 2183 .. " D.S. Good supply in sand 
12 " 17 215• 17 2137 " " D.S. Good upply in ClQ' 
13 n 12 21•7 12 2135 " " D.S. Good supply in sand 
16 " 22,0 39 2201 " " D.S. Poor upply in clay md gravel 
17 " 40 2268 - 39 2229 40 2228 " " s. Poor supply in ·blue ol~ 

Sll 1 " 26 2233 26 2207 " " D. • Good· supply in ol y 
D 19 " 7 223S 'I 222~ " aott D.S. Good supply in e nd 
NE 20 " 12 22,, 12 2232 " hard D. Poor supply 1n cl1.7 
SW 21 " 27 2251 27 882 " · " n. Suttioient tor. do estic UI 

22 " 10 2266 10 28~6 " aott D. suttiolent tor: :do e tic uee 
23 " GO 2871 '5~ 2216 " " D. Suttioient in aand tor do e tic u • 
2, . " 17 227• 17 2!:S7 " hard D.S. Good supply in ·· sand 
27 " 28 28BB 215 2263 " " D •. Good· upply in sand 
28" " 81 2260 - 16 22'4 21 2239 " " D.S. sutt1o1ent in blue clay 
33 " 27 22'1' 27 28,., " .. D.S. Limit d upply in a nd 

36 " 20 2178 20 2158 " " D.S • Good supply in gravel 

• I 

" 
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W ELL RECORDS- LOCAL IMPROVEMENT DISTRICT, No. 528, SASKATCHERAN. 

I I i H&IOHT TO WHICH I I I ! 

LOCATION PRINCIPAL WATER-BEARING BED I I TEMP. WATER WILL RISS USE TO 
TYPE DEPTH ALTITUDE 

CHARACTER OF WHICH WELL WELL YIELD AND REMARKS OP OP Above ( +) OP WATER WATER WATER 

I 
No. !above eea 

~ Sec. Tp. Ree. Mer. WELL WELL level) Below (-) Elev. Depth Elev. Geo!()flical Horizon (In •p,) IS PUT 
Surface 

I I - -- -
I 
-- t I 

I I 
SE I 2 52 118 3 bored 60 2143 60 2083 Glacial hard D. S . Good supply in gravel and sand 
SE 4 dug 23 2209 23 2186 " " D. S. Good SUP"!'> lY in gravel 
NW 6 I 

" 55 2185 55 2130 " sofi D.S • Good supply in clay and gravel 
SE 10 

I 
82 2203 82 2121 " " D. S. Good supply 

NW 15 dug 13 2197 13 2184 " " D. S. Poor supply in fine sand 
NE 241 I 

" 12 2245 12 2233 " hard D. S. Good supply in fine sand I 

26
1 I 

Good supply in gravel SE , " 12 2204 12 2192 " " D.S . 
SW 28 " 35 2221 35 2186 " " D.S . Poor supply 
SW 29 " 16 2214 16 2198 " soft D.S . :Poo r supply 

l SE 3 53 16 W3 dug 39 2267 39 12228 Glacial hard D.S . Limited supply in sand 
2 SW 4 dug 6 2238 6 2230 " aof t D.S • t}ood SU nply in sand 

l SW 5 53 17 3 dug 12 22?1 12 2259 Glacial soft D. S. Good sunply in gravel 
2 NE 5 " 10 2304 10 2294 " hard D. S. nood supply i n clay 
3 SE 7 " 12 2305 12 2293 " soft D.2 . nood supply in clay an d sand 
4 SE 8 " 14 2308 14 229" " hard D. S . Limited supply in gravel 
5 SW 9 " 26 2318 26 2292 " " D. S. tE>oor supply 
6 SW 16 " 12 2324 12 2312 " soft D. timi ted suppl y in sand 
7 SW 17 " 24 2330 24 2306 " hard D.S. Limited supply in sand 
8 SE 18 " 12 2334 12 2322 " " D. e>oor supply 

1 SE 5 53 18 3 dug 90 2215 90 212~ Glaoial hard D.S. K;ood supply in olay and gravel 
2 SE 31 " 20 213~ 20 2115 " soft D. Good supply in sand 

\ 

Nors-All deptha, aldtud-. heipt1 and elcvatiom (D) Domtldc; (8) ltock; (I) lrrlPtioca; (M) Mwlicip.ait7; (N) Not ueed. 
liven above are In r-. (#) &.mp1e ..aa for~ 

I 
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