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INTRODUCTION 

Information on the ground-Wa.ter resources of east-central 
Alberta and western Saskatchewan was collected, mostly in 19351 during 
the progress of geological investigations for oil and gas, The region 
studied extends from Edmonton· in the west to Battleford in the east, 
and from township 32 on the south to township 59 in western Alberta , 
township 63 in eastern Alberta, and in part as far north as township 
56 in western Sask~tchewan. 

This region is crossed by North Saslm'tchewan and Battle 
Rivers, and includes other more or less pennanent streams~ Most of 
the lakes within the area, however, are alkaline, and water is 
obtained in wells from two sources, namely, from ~~ter-bearing sands 
in surface or glacial deposits, and from sands in the underlying bedrock. 

A division has been ma.de in the well records, in so far as 
possible, between glacial and bedrock water-bc~~ing 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 water-supply, 
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 Saskatchewan, water can be 
obtained from bedrock. In a few places , however, the water from the 
shallower bedrock sands is .unsatisfactory, and deeper drilling may be 
neceesary. 

.The water records were obtained mostly from the well owners, 
some of whom had acquired thelland 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 elevs. tions of the wells were 
taken by aneroid barometer and are, 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 water 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 • Wa~ren of the University of Alberta , c. H. Criclanay of 
Vancouver, and c, o. Hage, until recently a member of the Geological 
Survey. The oil and gas investiga tions of which these water records are 
a part were undertaken under the general supervision of G. s. Hume. 

Jublication of Results 

The essential information perta ining to ground-water conditione 
is 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~atiori covering that municipality. Copies of the 
reports will also be ava.ilable for study at offices of the Provincial 
and Federal <JGovernment Departments. Further assistance in the 
interpretation · f the reports ·may be obtained by applying to the Chief 
Geologi~:bJ. Geological ;survey, Otta.We.. Technical terms used in the 
reports are defined in the glossary . 



-z-

How to Use the Report 

Anyone desiring infonnation 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 may be obtained at greater depth in the underlying 
bedrock fonnations. Thh wells in glacial drift commonly 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 ia 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~ating the figure for the depth 0f the 
well to the water-bearing bed from that for the surface elevation at 
the well. For convenience both the elevation of the wells and the 
elevation of the water-bearing bed or beds in each well a.re given in 
the well record tables. Where water is obtained from bedrock, the ne.me 
of the fonnation in which the water-bearing sand occurs is also listed 
in these tables, and this information should be used in conjunction with 
the. t provided on bedrock fonnations' pages 4 to er' which describes 
these formations and gives their thickness and sequence. Where the 
level of the water-bearing 3and is known, its depth at any point can 
eaBily be calculated by substracting its elevation, as given in the · 
well rBcord tables, from the elevat ion of the surface at th~t point. 

·With each report is a map consisting of two figures. 
Figure 1 shows the bedrock f ormat ions ·that will be encountered beneath 
the unconsolidated surface deposits. Figure 2 shows the position of 
all wells for which records are available, the class of well at each 
location, and the contour line or lines of equal surface elevation. 
The elevc.tion at any location can thus be roughly judged from. the nearest 
contour line, and the records of the wells show at what levels water 
is likely to be encountered. The depth of the well can then be 
calculated, and some information on the character and quantity of water 
can be obtained from a study of the records of surrounding wells. 

GLOSSARY CF TEPJf.S USED 

Alkaline. The tenn "alkalble" has been applied rather loosely 
to some ground waters that have a peculiar and disagreeable taste. In 
the Prairie Provinces, water tha t is commonly described as alkaline 
usua·11y contains a large amount of sodium sulphate and magnesium sulphate, 
the principal constituents of Glauber's salt and Epsom salts respectively. 
Most of the so called alkaline waters a.re more correctly termed sulphate 
waters, ml£ny of which may be used for stock without ill effect. Water 
that tastesstrongly of common salt is described as salty. 

Alluvium. Deposits of earth, clay, silt, sand, gravel, and 
other !118.terial on the flood plains 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-Glacial Stream Channels. A channel carved into 
bedrock by a stream before the advance of the continenta l ice-sheet, and 
subsequently either partly or wholly filled in by sands, gravels,,,, and 
boulder cl.ay deposited by the ice ... sheet or later agencies. 

Bedrock. :Bedrock, as here used, re.fers to partly or wholly 
consolidated deposits of gravel, sand, silt, clay, and marl that are 
older than the glacial drift. 

Coal Seam:, '. The same as a. ·coal bed. A deposit of carbona.ceoul'! · 
material f'orm.ed from the--~...o:f'-pl.ant&-by-pa.rtial decomposition e.nd 
buria.l. 
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Contour. A l:i..ne on a map joining points that ha.i;e the same 
elevation above sea-level. 

Continental Ice-Sheet. The great ice-sheet thflt co\Tered most 
of the surface of Canada. many thousands of years ago, 

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

Floo~ Plain. A flat p~rt in o. river -valley ordinarily above 
>W.ter but covered by water ,,-hen the river is in flood. 

Glac~al Drift. The loose, unco~iolidated surface deposits 
of sand, gravel, and clay, or a mixture of these , thQt were deposited 
by the continental ice-sheet. Clay containing boulders forms part of 
the drift and is referred to as glacial till or boulder clay. The 
glacial drift occurs in severa l formsi 

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

(2) Termim.l Mora ine or Moraine . A hilly tract of country 
formed by glacial drift th'lt was laid down at the m9.rgin of the continental 
ice-sheet during its retr eat . The surface is characterized by irregular 
hills and undrained basins. 

(3) Glacial Ot·:'~'.lllJ.sh. Sand and gravel phins or deltas formed 
by streams that issued from the continenta l ice-sheet. 

( 4) Glacial take Depor.i ts . Sn.nd and·-cM.yipiains ·fdnh:ad in 
glacial lakes during the retreat of the ice-uheet. 

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

Hydrost~tic Pressure , The pressure thqt 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, are considered to be impervious or :impe~meable when they do not 
permit of the perceptible pas sage or movement of ground water, 

Pervious or Perme~ble. ·Beds are pervious when they permit 
of the perceptible pas~age or movement of ground ~~ter , as for example 
porous sands, gravel, a nd sandstone . 

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

Recent Deposits. Deposits thttt have been la.id down by the 
agencies of water and wind since the disappearance of the continental 
ice-sheet. 

Unconsolid 2.ted Deposits • . The I't."1.ntle or covering of alluvium 
and glacial drif t consisting of loose sand , gr~ve l, clay, and boulders 
that overlie the bedrock. 

Water-"~able. The upper limit of the pa.rt of the ground wholly 
saturated with water . This may be very near the surf~ce or many feet 
below it. 

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

(1) ·wells iii. which the water is -under sufficient pressure to 
flow a.boYe 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 water does not rise above the water 
table. 

BEDROCK FORMAT IC-NS OF WEST- CENTRLL SASKATCHE1"':.'~N AND Et,ST-CBNTRL. L ALBERTA 

The formations th':'. t outcrop in west-centra l Sa.skatchev.m.n are 
an extension of similar forma tions th".. t occur in ea.st-central Alberta.. 
They a.re of Upper Creta ceious age , and consist entirely of relatively 
soft sh'lles and S'.lnds , with some be.nds of hard sandstone and byers of 
ironstone nodules. The succession, cha r acter, and estimated t hickness 
of the formations a.re shown in the f ollowing table ~ 

Formation 

Edmonton 

Bea.rpa.w 

Pa.le and 
Va.riega ted 
Beds 

Birch I..o.ke 

Grizzly Dear 

Ribstone Creek 

Lea Park 

Ch9.ra.cter 

Grey to white, bentonitic sands and 
sandstones with gr ey and gr eenish 
shales; coa l seams prominent in some 
ar eas , a s at Castor, Alberta.. 

Dark shales, green sands with smooth 
black chert pebbles; partly non-
ma.rine, ·wi th white bentoni tic sands, 
carbonaceous sh~les or thin coa l 
se9..!lls simila r to ~hos e in Pale Beds ; 
shale s at certa in liorizons contain 
lobster claw nodules and marine fossils; 
a~ oth6r horizons a re abundant selenite 
crystals. 

Light gr ey sands with bentonite; soft, dark 
grey a nd light gr ey shales with se lenite 
and irons t one; ca rbonac eous shales and 
coa l seams; abundant se l enite crystals 
in certa in l ayers . 

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

Mostly dark gr ey shale of marine ori gin, with 
a few minor sand horizons; selenite crysta ls 
and nodules up t o 6 or 8 inches in diameter 

Grey sands and sandstones at t he top a nd 
bottom, wi th i ntennediate sands and sha l es 1 
thin coal seam in the vic inity of Wainwright; 
mostly non-marine , but middle shale in some 
area s is marine. 

Dark gr ey shales and sa ndy shales with nodules 
of ironstone; a sand 70 f eet thick 110 feet 
below the t op of the formation in the Rib
stone a r ea , Alberta. 

Edmonton Formation 

Thickness 
Feet 
11 000 to 
1,150 

300 to 600 
~hins 

r apidly to 
the north
west 

950 to 1, 0')0 
in C za.r-Ti t 
·1Iills a.reaJ 
may be thiTu
ner elsewhere 

100 in west, 
but less to 

ea.st and 
south 

Maximum, 100 

Maximum, 325 
a.t Viking; 
thins east
ward 

050 to 1 1 100 

The name Edmonton formation was first applied t o the beds 
containing coa.1 in the Edmonton a r ea , a nd l ater to t he srune beds in 
adjoining areas. The format ion ha s a t ota l thickness of 11 000 to 
1,150 f eet, but is bevelled off eastward i:i.nd the en.st edge of the fo:nnation 
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f o llows a northwe :::t line from Coron'.'l.t ion through Tofi e ld to -:-. point 
on North Sask'.:ttchewan River <c bout midw::.y between Edmonton n.nd Fort 
Sask~tche1J1~n . No Edmonton beds occur northeast of this line, but 
the formation becomes progressi\rely thicker to the r:; outhwest due to 
the fact that the beds incline in that direction qnd the surface 
bevels acr os s the.r.i . 

The Edmonton form".. t i on consists of poorly bedded grey o.nd 
gr eenish clay sh?.les , coa l seans , and sands '.lnd sandstones th 0 .t 
contain clay o.nd 'l white mat orio.l knovm as bentoni te . This mn.terial 
when wet is "ery sticky 'lnc swells gr e"l.t ly i n volume , and when dry 
tends to gi ve a white appe11 r anc e to the ".:;ed s cont'3. i n i ng it . Such 
beds a r e re l a ti-rre ly imper v iou s t o water , and P.. t the surfa c e produce 
the "burns"' of barren ground ·where 7egetn.tion is scanty or ~·'bsent . 

Water is relative ly abundant i n the Edmonton fornrtion , which 
cont~'lins much S'lnd , commonly in the f orm of isola t ed l ense s distributed 
irreguhrly through the form'.:1.tion . Con s equently, ther e is little 
uniformity in the depth of we lls even v:i thin a sma ll are::i. . Water also 
oc curs commonly with coa l seams and , unlike the S'lnd l enses , thes e bed s 
a re much mor e r egula r and pers istent . In contra ~t wi th tho water from 
the bentonitic Sl1.nds , which is gen e r 3.l ly "sof t" , water from the coa l 
se".ms, !I'S the VIJ?. t e r f rom the sha llow surfa c e deposits, may be " hard" . 
The ba sal b eds of the Edmnnton form '.:1. tion usu'.\lly uont?. in fresh \'TB. ter, 
but this Ill9.Y become br "l. ckish loca lly where the und <:: rlying Bea.rpaw beds 
·c onta in hi ghly r.. llro. line or S'l l ty wa t er . 

Bearpaw Fornation 

In southe rn Alberta , wher e the Be'l r pm'l f orm".t ion is thickest , 
the beds compo s ing it etr e mo. i n ly sh::des th~.t have been deposited in 
sea water. In the ::. r ea north of tovmship 32 the form'1.t ion thins t o the 
northwes t 'lnd become s a shore line deposit compos ed of sh?. l e s cont<:.ining 
b entoni te , impur e sands , a nd thin cnn.l seams . In some a r e<J.s , as n. t 
Ryley '.3. nd nea r Monitor, '.l.nd in the Neutra l Hills, the Be'.'l. r paw contains 
pebble beds . At Ryl ey these ".. re consolid'lted i nto "· conglomer r:i. te, 
but mostly the pebb l es a r e loo se ly distributed in sh~le or s~ndy be os. 

In the a r ea. immediP.te ly north of township 32 t he Bearpaw 
occup i es o. wid espre'.'l.d belt benei:.th the ghcia l c1r i f t, but f9.rther 
northwes t the belt no.rrows, f1.nd 'l t Ryl ey and northwestward it is only 
a. few mile s wi de . This belt cro sses North Sa.sk':'.. tchewan River about 
midway between Edmonton rind Fort Sask>tchewan. Bearpaw beds form the 
main bedrock deposits of -\;he Neut r 'l l Hills. Far thPr south, wher e 
they ha "Te an expo sed thiclmesG of 3. t ler:1.st 400 f eet , t hey cont'l in 
green sands, and beds of marine sho. le interfincer with the bentonitic 
sha l e s and sands of the underly ing form.".tion . To the north , on the 
ba nks of North Saskat.chGW'ln Ri -ver, the di··isi on b etween the Bearpr-i.w 
and the overlying and underly i ng f orm.'ltion s i s indefinite, a nd the 
thickness of b eds of Bearp::>.w age is r e l r.t i Ye ly sr.t<?,ll . 

The w:t ter in the Ryley area is f r om the Bearpo.w f orm'l. t ion,. 
a.nd is S8. lty . In other a reas to the s outh the mar i ne Bea rpaw 
f orma tion carries gr een sand heds th ... t yield f r esh water , but commonly 
a much better suprly is found by drilling through the Bea r paw into the 
underlying Pa l e Beds . 

In Sa ski.tchew:::ln , Bea r paw b eds occur southea st of Maclin and 
south of Luseland and Kerrob ert . On ly the basa l beds are present ,. .A.nd 
these conta in green sa nds tha t are commonly "W'.:t t er-bearing . 

Pale a nd V~r ie gated Bed s 

Underlying the Be<:lrpaw f ormation is a succes s ion of bentonitio 
sands ,. shales , and sandy sha l e s conta ining a few coa l s eams . The upper 
pa. rt of this successi on , due i;o the ber ;".lnitic content , is commonly 
light co loured a nd haEJ been de.scribed a., the Pale Beds, wherea s the lower 
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part is darker, and is known as Variegated Beds , In part, dark shales 
are present in both Pale ~nd Variegated Beds; others are greenish, grey, 
brown, an0 dark chocolate, carbonaceous types. 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 (gypsu:m) cryst., ls are , in places, abund:rnt in the sh.'1.les. 

The best sections of P~le Beds exposed in the region are 
in the Tit Hills, southwest of Czar . These hills carry a thin capping 
of Bearpaw shales, beneath which, and a round Bruce Lake , more than 200 
feet of Pale Deds are exposed. The total thickness of Pale and Variegated 
Beds in the Tit Hills area is about 970 feet. Variegatc-:·Beds outcrop 
near Hawkins on the Canadian National Railway west of Wainwright, but no 
area exposes the complete succession, which is considered to comprise about 
200 feet of beds~ 

Records of wells drilled into the Pale and Variegated 
Beds do not, in genere.l, 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 are numerous , few wells fail to obtain· water . In the 
Cadogan area many flowing wells have been obtained .from sands about midway 
in the succession. In western SaskatcheWR.n Pa.leland VariegQted Beds occur 
over a wide area f~om Maclin and Kerrobert northeast throuEh Wilkie to the 
Eagle Hills, south of Battleford. Numerous outcrops occur in the area 
south of Unity at Muddy lake , but south and east a round Biggar these beds 
are 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 W'J.ter a nd in part on the ease with 
which water may be replenished in the sand. Sm~ll sand lenses surrounded 
by shale& may be filled with wat--:' ·th'1.t has infiltrated into them, but when 
tapped by a well the supply may be very slowly r eplenished. In many 
instances such wells yield only a small supply, a.J_'!;:·ic~gh this is commonly 
persistent and regular . 

Bir ch Lake Formation 

The Birch la.ke forr.1ation underlies the Variega ted Beds, 
but in man:r are~s 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 sqnd, is expos ed . The 
total thickness of the formation in this area i s qbout 100 feet, and 
although this is dominantly sand a centra l part is composed of alternating 
thin sand and shale beds. At the bace of the form3.tion, 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 Buff~lo Coulee in sec . 3, tp , 47, rge. 7, 
W. 4th mer. In both upper and lower parts of the formation the sand is 
commonly massive and outcrops tend to consolidate into hard, nodular masses 
from a foot to a few feet in diameter. Apparently these a re formed through 
the deposition of salts from the water that finds ?.n outlet at the outcrops. 
In fact, in some areas the sand may be traced a long the side of a hill by 
the presence of small springs or nodular JPD.sses of sandstnne . 

The Birch Lake f orm.a ti on occurs under the drift and in 
outcrops in a large area south of North SaskatcheW'l~ River and northeast 
of a line from Willingdon to Innisfl"ee a nd Minburn~ East of this area 
the southwest bounda ry is more irregular, but outcrops a.re persistent on 
the banks of Battle River from a feif/ miles north of Hardisty to and 
beyond the mouth of Grizzly Bear Coulee in tp . 47 , rge. 5 . It is believed, 
too, that a large area ~ear Edgerton and Chauvin is underlain by the Birch 
lake form~tioL and that it extends southeastward into Sash1ltohewnn around 
Manitou Le.ke cand southe~st t o Vera. 
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It is thought that the Bi rch Lake formation thins 
es.stward from its type section at Birch Lake, rind th'.:1.t it loses its 
identity in wester n Sas~.tchewan. Deep wells drilled at Czar , Castor, 
a·nd elsewhere no longer show the Birch Lake as a clear ly recognizable 
sand formation , so thqt its southern limit beneath younger formations 
is unknown . l~Therever it occurs f n. sand, however , it is water - bearing, 
although in some areas the sand i s a p'lrent ly too fine to yield any 
considerable volume of water. In other areas , however, it persistently 
wie l ds good wells . There is no apparent uniformity in the character of 
the water , which is either hard or soft in different we lls in the same 
generq l area . Direct cont-:t c-'-; with surfac"' vrater s th-:.t c 'nt'3.in calcium 
sul phates may in time change a 11 soft" w'l..ter well to a"hard11 water well , 
and many wells a re not sufficiently cased to prevent the percolation 
of water from surface sands into the well , and hence into the deeper , 
soft water producing sanrs, In f9. rt this a ccounts for the chqnge in 
character of the w;:.ter in a well, a feature thnt has been noticed by 
manu: well owners . 

Grizzly Bear Formation 

The type loca lity for the Grizzly Bear formrttion, 
which underlies the Birch Lake beds , is ne9.r the mouth of Gri zzly 
Bear Coul8e, a tributary of Battle River with outlet in tp. 47 , rge . 5 . 
The formn,tion is mainly composed of dark shal0G- that were deposited in 
sea W'lter . At the mouth of Grizzly Bear Coulee two shale sections , 
each about 100 feet thick, 'lre separated by a zone of thin sand beds . 
It is now :eecognized th'l t the upper section is the Grizzly Bear sha l e , 
and thr.i. t the lower one , very similar in character and also deposited in 
sea water, occurs in the next lower formation , the Ribstone Creek . The 
Gr izzly Bear shale contains a thin nodular zone about 50 feet above the 
base , that is, at .bout the centre of the form'ltion. This zone is sandy, 
and is believed to yield w"l.ter in various we lls . Other t"ir'.n sands , in 
pl~ces water -bearing, are ~ lso pres ent, The impervious :nature of the 
Gr izzly Bes.r shales makes the overlying Birch Lo.ke sn.nd a strong acquifcr / 
as water collects in the S'l.nd abo"C"e the sh"..le~ The contact of the Birch 
Lake and Grizzly Bea r form.'ltions can be traced in some places by the 
occurrence of springs issuing from the base of the Birch Lake sand even 
where this is not exposed. 

Grizzly Bear sh~les occur in a road cut on the south 
side of Battle River near the highway brid ge a t Fabyan . The sh~ les 
in this area s.re about lC0 feet thick . It is thought they extend as 
far west 11.s the Viking gs.s field, where they hri.ve been reco gnized in 
samples from deep we lls . It is probable, hovrever, that the shales thin 
westv~rdrand thicken eastward so that their gener~l form is ~ wedge 
between both higher and lower sqnd beds. ~he position of the thin edge 
of the wedge to the west is unknuwn; but evidently the Grizzly Berl.r 
mar ine shale underlies a l a r ge a r ea in e~st-centrQ l Alberta extending into 
Saskatchewan mainly in the area south of Battle R iver~ 

Rib stone Cn:iek Formn tion 

The type area of the Ribst one Creek formation is on 
Ribstone Cre ek near its junction with Bc.ttle River in tp . 45 , r ge . 1 , 
W. 4th mer•· At this place the lower sand beds of the formation are 
well exposed . The upper part of the lowe r S'.'1.nd member of this form..'-1.tion 
outcr ops on the north side of Battle River , in the northeast part of 
sec. 26 , tp . 47, r ge . 5p near the mouth of Grizzly Bear Coulee , Above it, 
h igher on the bank ri.nd a t a short distance from the river , there is a 
12 foot zone of carbonaceous and coaly beds in two layers , each about 
2 feet thi ck , separri.ted by 0 feet of sh~le. Above this are 90 feet of 
dark shales that are thought to have been deposited in sea water , that is , 
t hey are marine shales . These marine shr.i. les in turn are overlain by a 
sandy zone about 20 feet thick containing oysters in the basal part . 
This sandy zone is the upper sand member of the Ribstone Creek formation . 



It thickens to the east o. nd west fr ~m the Griz ~ly Dear o.r ea but is 
probably o. t no pl a ce much more th~n 50 feet thick . 

The lower snnd member of the Ribstone Creek formation 
a lso varies in thi ckness from a minimum of about 25 feet . On the 
banks of Vermilion Cr eek, north of Mannville , the bo.so. l S'1.nd i s .... t 
least 60, '3. nd may be 75 , fe et thick . It is overla in by shQly sand o.nd 
sandy shale beds, whi ch replace the sh"..le beds in the centr'1. l po.rt of 
the formation as exposed at' . the mouth of Grizzly Ben.r Coulee . In the 
Wa inwright a r eo. , where the formation has b een drilled in deep wells , 
the ba.sa.l se,nd is 60 feet thi ck , with the centra l p'.lrt composed of 
sha le conta ining sand streaks . The upper sand member i s a.bout 20 feet 
thi ck in this a r ea . The tota l thickne ss of the f ormation in the 
Wa inwright a r ea is 100 to 200 feet , but t his incr eases t o the west and 
in the Viking are& exceeds 300 f eet . 

The Ribstone Cr eek f orma t ion is wide ly expos ed in a 
northwest-trendi ng belt in e"J.st-c entr '.?L l Albert::'.. . The southwest boundary 
of this nnrthwest-trending belt passes through the mouth of Grizzly 
Bear Coul8e in tp . 47 , r ge . 5, o.nd beyond to the Two Hills o.rea in tp •. 
54 1 rge . 12 , whereas the northe'3.st boundary cro sses North Saskatchewan 
River southwest of Elk Point and extends northwest t o include an area 
slightly north of st . Paul des Meti s and Vilna to tp •. 50 , r ge . 14 . 
Within this belt water wells a r e connnon in the Rib stone Creek sands , 
which a r e a lmost without exception wo.ter - bear ing in some part of the 
formation . The limits of the belt to the northe'3.st determine the 
limits of wat er from t his source , but to the southwest of the b elt, 
as here outlined , W"'.t er may be obta ined in this f orme.tion by drilling 
through ~he younger bed s that overlie it . The Ribstone Creek sand s 
a r e a prolific sourc e of wa ter in many pl a ces and hence the d istributinn 
of this formation is of cons ider able economic importanc e . Where the 
formation consists of upper and lower sands wi th a centra l shale zone 
only the sands a r e water-bearing, a lthough thin sand members may occur 
in t he sha l e . Wher e the f orm", t ion is l a r ge ly sand the ·distribut ion of 
water may be in any part of the f ormation, a l though t he upper and 
l ower sands a re perhap s the better a.quilters . To the east of Alberta , 
a long Battie River and Rig Coulee in Saskatchewan, the Ribstone Creek 
s~nds a r e marine , Marine conditions appar ently become more prevalent 
to the southeast and i t is believed tho. t in this direction the sand s 
ar~ gr a dua lly repla ced by marine shales . Thus a t some distance 
southeast of Battleford the Ribstone Creek formation loses its identity 
and its equivalents a r e sha l es in a mo.rine succesfion . 

Lea Par k Formation 

The Lea Par k formation is largely o. marine shD.le , and 
only in the upper 18~ feet is there any water . In the Dina aroa south 
of Lloydminster the upper beds of t he Lea . P~ rk consist of silty sha les 
wbout 110 feet t hick underla in by si lty sands 70 feet thick, Below 
thes e sands ar e marine shal es only, and these y i eld no fresh water 
either in east-c entral Alberto. or west-centr~ l Sa skatchewan. The sand 
in the upper Lea Park formation is thus the l owest freshwater a quifer 
within a very l a r ge a r ea . The extent of this sand in the Lea Park, 
particula rly to the northeast , is not known, but as the strata in east
centn..l Alberta have a southwest incli:nn.t ion, progressively lower beds 
occur at the surface t o the northe~st. Thus .a t a short distance beyond 
the northeast boundar y of the Rib stone Cre ek formation, a s previously 
outlined, the sand in the upper Lea Park r eaches the surface , and 
r epr ernnts the last bedrock ~.aquifer in that direction . Fo..rther northeast 
wnter mu8t be obtained f rom gl a cia l or surf~ c e deposits only. In 
Alberta this a r ea wi thout f r esh wo.ter in the bedrock includes the country 
nor:t'h of North SaskatcheWB.n River in the vicinity of Frog lake and a 
: ·l.o.r g;y ar ea extending t o and beyond Beaver Ri ver . In thi s a r ea , however, 
mor e f'resh water streams a r e -pre~ent than ~arther south, and bush la~ds 
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help to ret~in the surface waters. The a rea northeast of North 
Saskatchewan River in Saskatchewan is almost whol ly within the 
~ea Park formation, where ~~ter can be found only in surface deposits. 

1NATER ANALYSES 

Introduction 

Analyses wer e made of water samples collected from a. large 
numb er of wells in west-centr a l Sask:o.tchevv~n . Their purpose was to 
determine the chemical c h<J.racteristics of the wa. ters fr om different 
geological horizon::, and thereby a:=- Ei 'st' in ·mlrlci:n,g correlo. tions Of ·:the
stra ta. in w1-ich the Wlltters occur. Al t hou[;h this was the ma.in 
objective of the analyses , it wa~c.a lso realized th~t a knowledge of 
the mineral content of the water is of interest ~and value t o the 
consumer. The analyses were all mEtde in the laboratory of the Water 
Supply '.lnd Borings Section of the Geolo gical Survey, Ottawa . 

Discussion of Chemica l Determinations 

The dissolved mineral constituents vary ·with the material 
encountered by the vmter in its migration to the reservoir bed. The 
minera l salts present are referred t o as the tob.l dissolved solids, 
a.nd they r epr esent the refiidue when the water is completely evaporated. 
This is eypressed - quantitatively o.s " parts per milli0n", which 
refers to tho proportion by weight in 1,000 1 000 parts of water. A 
salt when dissolved in water separates into two chemical units called 
"radicals", and these 'cl.re express ed as such in the chemical ana lyses .. 
In the one group is included the mratallic elements of calcium (Ca), 
magnesium (Mg), and sodium (Na), and in the other group are the 
sulphate (S04), chloride (Cl), and ca rbonate (ca3)' radica ls. 

The analyses indica te only the amoun ts of the previously 
mentioned r ad ica ls, thus neglecting any silica, a lumina , potash, 
or iron that may be present . It will be noticed that in most instances 
the total solids ar e a ccounted for by the sum total of the r ad ica ls as 
shown by the a.ni:i. lyses . Actually, the residue when the 11.~ ter is 
completely evaporated still retains some combined water of crystall ization, 
so tha t the figu:fes for the " tota l solids" are higher than the sum 
total of the radicals a.s .determined . TThese r adicals a. r e also 
"calculated in assumed combinations" to indicate the theoretical amounts 
of different so.lts present in the water . The same method W'3.S followed 
in each ana lysis, so that the table presents a consistent record of 
the different compound s pre sent . 

Mineral Constituents Present 

Calcium. Calcium (ca) in the 1V":l ter comes from mineral 
particles present in the surface deposits, the chief source being 
limestone, gypsum, and dolomite. F"ossil sheals prDvide a source of 
calcium, as does a lso the decomposition of i 9neous rocks. The common 
compounds of ca lcium ar e 0~~lcium carbonate (Ca.C03) and calcium 
sulphate (CaS04). 

Magnesium. Magnesium (Mg) is a. common constituent of m.a.ny 
igneous rocks and , therefore, very preva lent in ground water . Dolomite, 
a carbonate of ca lcium and magnesium, is a l so a source of the mineral. 
The sulphate of magnesia (MgS04) combines with water to form "Epsom · 
salts" and renders the water 1.lIJ.VJ"holesome if pres ent in large amounts .. 

Sodium. Sodimn (Na) is derived from a number of the import~nt 
rock:-formiiigiliiiierals, so that sodium su~phate and carbonate a.re very 
common in ground via.ters. Sodium sulphate (Na2so4 ) combines with water . 
to form "Gla.uber's salt11 and e:xcef'sive amounts :makkr·the water unsuitable 
for drizj.king purposes, Sodium carbonate ~No.zC'03 ) or "bla ck alkali""· 
waters are mostly soft, the degree of softness depen0ing upon the r at io 
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of sodium carbonate to the calcium A.nd magnesium salts . 1,"!aters 
containing sodium carbonate in excess of 200 parts per million 
a.re unsuitab le for irrigation purposes1 • Sodium sulphate is less 

" The extreme limit of salts for irrigation is taken to be 70 parts 
per 100, 000 , but plants will not t olerate more than 10 to 20 parts 
per 100,000 of black alkn.li (alkaline carbonn.tes and bica.rboIJB.tes)" 
Frank Dixey in ·11 A Practical HD.ndbook of We.ter Supply", Thos . Murby 
& Co ., 193~ , P • 254 . 

harmful . 

Sulfhates . The sulphate (S04) salts referred t o _in thes~ 
analyses a r e calcium sulphate (eaS04) , magnesium sulphate \MgSn4 ), 
and sodium sulphate (Na2S04)~ 

Chloride . Chlorine (Cl) is with a few exceptions , expressed 
as sodium chloride (NaCl); that is , common table salt• It is found 
in al l of the analyses , most of the waters containing less than 200 
parts per million; but some as much as 2; 000 or 3 , COO parts , These 
waters have a brackish taste~ 

Alka linity. The alkalinity determined in these v;ater 
analyses is based on the assumption thn.t the only salts present in 
the samples that will neutralize acids are carbonates , and that , 
consequently, the degree of a l ka linity is proportional to the amount 
of the carbonate radical (C03) present . 

Hardness . The hn.r.dne s s of water is the tota 1 hardness , and 
has been determined by the amount of a standard soap so lution r equired 
to form a lather that w"ill stand up (persist) f or 2 minutes . Hartlru;.as 
is of DNO kinds , temporar y and permanent . Temporary . ha rdness is 
caused by calcium and magnesium bicarbonates, which are solub le in 
water but a. r e precipitat~d as insoluble nonn.al carbonates by boiling, 
as shown by the scale that forms in teakettles . Permanent hardness 
is cau sed by the presence of cQlcium and magnesium sulphates , and is 
not removed by boiling . The tvvo forms of hn.rdness ·. a r e not distinguished 
in the water analyses . Wa ters gr ade from very soft

2
to very hard , and 

can be class ified a ccording to the following system' : 

The"Examinat ion of Waters and Water Supplies", Thresh & Beale , 
page -~n, -I<'ourtlC8d . 1933 • 

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

A W"ter with 50 to 100 degrees of hardness may be said to be 
moderately soft. 

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

A water with more than 200 and less tha:r. 300 degress of hardnes s 
may be said to be hard .~. 

A water with more than 300 degr ees of hardness may be said t o 
be very hard . 

Ha.r d waters are usually high in calcium carbonate . Almost 
al l of the waters from th8 ·glacial dri~ are of this type, especially 
those nht associated with sand and grave l deposits that come close to 
the surface. 
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In soft water the ca lcium carbonate has been repl a ced by 
sod ium ca rbonate, due t o natura l r eagents pr e sent in the sand n.nd 
clays. Bentoni t e and glauconi t e r. re two such reagents lmown t o be 
present . Montmorillinite , one of the clo.y-forming miner a ls , has the 
same property of softening water, ~wing t o the absorbed sodium that 
is ava ilable for chemica l r en. ctior.. • 

1 
Piper, A. M. "Ground Wate r in Southwestern Pennsylvania11

, 

Penn . Geol. Surv ., 4th scr i es e 

If surface water rea ches the lower so.nds by percolo.t ing 
through the hi gher beds it may be hi ghly charged .,,ri th cr.. lcium sa lts 
before reaching the bedroc~ formations containing bentonite or 
glanconite . The completene ss of the exchange of CQlcium ca rbonnte 
for sodium ca rbona te will, ther efore, depend upon the l ength of t ime 
tha~ the wa t er is in conta ct with the softend:.ng reagent, and 8. l so 
upon _,he amount of this mat er ial pr esent. The r ate of movement of 
undergboumlr'lwater will, consequentilyy, be a fa ctor in determining the 
extent of the r eaction. 

The amcunt of iron pr esent in the water wa s not determined, 
owing to the possibilities of contamination from the iron ca s ings in 
the wells. Iron is pr esent in most wo.ters , but the amount mny be 
small . Upon exposure to a ir .La r ed prec i pitate f orms , the wa t er bec0mes 
acid , and, hence , has a corrosive a ction. When iron i s pr esent iri 
l a r ge amounts the ·wat er has an i nky t a ste. 

WATER ANA LYSES IN REL\ TIC N TC GEOLOGY 

Glacial Drift 

The quality of the water f rom gl acia l dri~ depends l ar ge ly 
on the natur e of the deposit from which it comes and on the depth of 
the aquifer below t he surface. Gl acia l deposits may be divided roughly 
into three types. 

(1) . Sand and g;r~vel beds th~t form the surface deposit, such 
as outwash rnateri<J. l and gl acia l l a ke sands. 

(2). iluried out wash and intergl acial deposits between two tills 
of boulder clay. 

(3). Pockets or l enses of sand anc gr ave l irregula rly distributed 
throu gh t he till . 

Water f rom surface samd/ ri~po sit s i s normally '!how i n di ss olved 
salts, the tota l being general ly les s than 1, 000 parts per million. 

1'1ihere l a r ge amount s of limestone occur in the gl a cia l s"'nd and g;rave l 
beds a characteri stic constituen t of the gl a c ia l water is calcium 
carbonate, the amount pr esent v.:i. rying f r om 300 t o 700 parts per million. 

Wat er f rom buried outwash depo sits contains more dissolved 
sa lts than the surfa ce sands , as the water in order t o r each them has 
to percolat e through overlying? till . Ra in wa t er contains ca rbonic acid, 
which ~ots a s a solvent and dis solve s a gr eat dea l of ca lcium, ma gnesium, 
and sodium from the rock-forming minera l s . Sulphate sa lts are commonly 
present , though their proportions vary gr eatly in the different wat er s . 
The shales that a r e incorpora ted in the drift a r e high in ca lcium sulphate, 
so that the ':I.mount of sha l e pre rnnt will modii'y the quality of t he vva t er. 
The oxidized upper part of t he dri~ cont~ ins less sulphate than the 
deeper, le ss oxidized boulder clay. The chara ot~r of the water in t he 
buried outwash deposits will, ther efore , depend . l a r ge ly on the 
oompoettion and amount of till that overlies i t . 
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Wat er from irregular ly distributed sand a.nd gr nve l beds 
will vary in its content of dissolved s::i.lts depending upon the 
character of the material surrounding the res ervoir beds. As the 
water in this type of depo sit does not flow to any marked extent , 
it is apt to be more highly impregnated with soluble salts than where 
the underground movement is more r apid, Soft water in the drift is 
mostly confined to shallow vrells in sands low in c9. lcium carbonate. 
Wate r s from glacia l lalclv clays a r e sometimes high in soluble sn.l ts: 

The sample from a wel l in glacial lake clay on N.w., } sec. 27, tp . 
42 , rge. 17, h?s 11,040 parts per million of soluble salts , largely' 
magnesium sulph~te ::i.nd sodium sulphate . The sample f rom SE . i sec. 
13, tp . 42 , r ge , 16 , whi ch is believed t o come fr om glacial lake 
silts, h'l s a. very different composition . The t ob. l solids in it 
a.re only 440 po.rts per million, of ·vhich 250 a r e ca.lcium ca rbom.te . 
The gren.t difference in these vrn.te rs is due to the high soluble S'.llt 
content that is n.srnchted wi th the lake clo.ys but absent in the 
silts . Aver o.ge drift i.sater contr.: .. ins between 1,000 o.nd 3,000 pa.rts 
per million of dissolved miner '.l l sa lts. 

Beo.rpaw Formn.tion 

The Bearpn.w formn. tion consists of dark mr.i.rine sho.los o.nd 
beds of gr een sand . Water from these sands. ho .. s o.. tot2 l solid count 
ro..~ging from 300 to 1,600 parts per million and o. hardness of more 
than 300 de grees, Calcium C'lrbona.te is very marked in all samples , 
due , perhaps , to the proximity of the water sands t o the glacial 
drift. Sodium sulphate is the chief sal~ pr esent , followed by 
ca lcium carbonate , magnesium sulphate , magnesium carbonate , o.nd 
sodium chloride in decreasing !llilllount-a . These waters are distinguished 
from the overlying drift 1Na.ters by being relatively low in t ota l 
dissolved solids , and in containing no calcium sulphate and only 
moderate amounts of sodium sulphate , magnes ium sulphate , a nd magnesium 
carbonate. 

Fa.le Beds 

Pale Beds underlie the Bearpaw formation . Total solids in 
waters from these beds vary from 700 t o 1 1 300 parts per million . The 
water is , in most insta nces , soft , as it contains sodium carbonate in 
excess of calcium and magnes iurn carbonates, but ,,,hen mixed with surface 
water high in ca lcium carbonate, it will become hard. The high 
concentration of sodium sa l ts , especially sodium carbonate, in 
contrast with the calcium and magnesium salts distinguishes this water 
from that in Bearpaw sands. The Pale~Beds include much bentonite , and 
it is this mineral that acts ' a.S a vro.ter softener within the formation. 
The following analyses a.re typical of ~~ters from the Pale Beds: 

SE . sec . 16' NE • sec . 3 SJil . sec . 7 , SE . sec. 21 

Salts tp.38, r ge . 21 tp . 39,. rge. 25 , tp.37 1 r ge . 24 , tp . 38 ,rge . 23 

Ca.C03 73 18 53 35 

CaS04 

MgC03 52 14 45 38 

MgS04 

Na 2c-o3 297 679 464 562 

Na.2S04 297 158 266 437 
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Na.Cl 31 45 4Q, 130 

' 

1. 
Tofa l solids 760 1,020 940 1,26-J 

Harrlness 100 20 
I 

30 75 
1! 

Va riegated Beds 

In Senlac Rur '.1. 1 Municipality , Sasb. tchewan, a r e a. number of wells 
tha t have water very similar in cha r a cter to th0 .t f ound in the Bearpo.w 
fonnation. The se we lls tap an horizon trut corresponds with the v~riegated 
Beds in Alberta , a l t hougJ1 they h~, ve not been sepn. r ated f rom the PQ le Beds. 
They a re l ess bentonitic thqn the PalelBeds a nd darker i n colour . The 
wa t er is ha r d a nd ha2 a low dissolved solid content . The three an.q, l yse s 
given below show o. gr ef3. t dea l of simila rity o.nd su 2·ge st §, common horizon . 

Salts 

MgC 03 

:~MgS04 

i NVv. sec. 21 , 
j tp . 41,rge . 26 

250 

1109 

149 

- -- ·--- --------

98 

NaCl 12 

To te.l rsolid s ! 640 

Ha rdness 600 

NVv . sec. 3, 
tp .4 1, r ge . 28 

80 

104 

132 

12 

640 

600 

Rib stone Cr eek Format ion 

SE : sec . 28, 
t p . 40 ,r ge . 20 

125 

1 55 

69 

386 

18 

78') 

500 

Chemica l analyses of w?,ter f rom the Ribstone Cr eek f o rm'1. t ion vary 
mor e tho.n in the Pa l e Beds , the reason b e ing that at severa l differ ent 
h orizons the s edi'Tlents show c»nsider able lator 't l var iation~ The f ormation 
i n clude s both mar ine and non- marine b eds , thin coa l seams being pre sent in 
the basal part of the f ormation arou..~d Paynton, whereas south of Lashburn, 
on Battle River , marine fossils wer e found in str ata consider Pd to b e a t 
qpproximate ly the so.me horizon . The water ana l yses show s imilarit i es ~~thin 
limited a r ea s , but long distance correlri. tions ce.nnot be ma d e sa fely except 
for the saline waters thq t occ ur in the flowing wells a t Vera , Muddy Lake , 
and a t the south e nd of Tn.mping Lake . Ana lyses of these wa:'ci e rs a r e given 
in the following t~b~D: 

Sa lts 
SE ~ sec. 25 , ! SE .. sec.22 )j 
tp,41 ,r ge . I tp . 4l;r ge~;i 

24 I 24 H , ,, 

73 73 

NE . sec . 36 , j 
tp . 41,rge . , 

I 
24 , ! 

73 

S'<N , sec . 7 ' SE sec , 30 , ; 
tp . 1=r l,rge ~tp:38 1 r ge .j 

24, 22 , I 
198 108 : 

- - ! 

m-

SW. seclO, 
tp . 35 , 
r ge , 20 , 

90 

- ------+-------+-----~t-------+--------,__ _____ .,_ __ ~_ 
MgC03 38 38 38 52 69 52 
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Na2co3 129 119 129 11 106 lZ5 

Na.2SO;, 55 55 61 61 49 43 

NaCl 2, 929 3,036 2,690 2,863 3,531 3,861 

Total solids 3,840i 3, 460 3,120 3,200 3,860 4,460 

Hardness 135 90 no 100 130 lM 

The similarity in these anlayses suggests a common source bed, 
The distance between the Tramping lake we ll '21.nd the Vera wells is about 
40 mi-les. This water , which is thought to come from the basal sand of 
the Ribstone Creek formation, is not typical of water from the same 
stratigraphical horizon in the vicinity of Battle River, one reason boing, 
possibly, that at BQttle River the stream has cut through the Ribstone 
Creek formation exposing the sand members a long its banks. This may 
cause a more rapid movement of the underground water in this area than 
farther south, and it is known that the rate of flow i s ~ controlling 
factor that g0verns the change of ca lcium carbonate to sodium c~rbonate 
when the softening rea gents of bentonite or glauconite are present in the 
sand. 

Some of the soft waters from the Ribstone Creek formation cannot 
be distinguished from those of the Pale Deds, whPreas others are auite 
different , The f ollowing ana lyses illustratetsome of the different types 
of ·water from this formation: 

Salts 

MgSO± 

NaCl 

Se .sec. Ind .Agent'. 
11, tp. ' Little ' 
46 , r ge ., Pine I.R. 

28 r ' 

90 so 

07 59 

217 392 

777 

]249 63 
. ! 

Total solids;2,220 1,340 

Hardness 280 160 

svir .sec. 
24, tp. 
46, r ge . 

21 

410 

16R 

64 

2,518 

76 

3,000 

750 

i ·' 
NE·.sec. ;Se .sec. ' NE.sec. NW.sec, 
36, tp. ~ 26. tp. i 36. tp. ' 22. tp. 
43 , r ge . ;43 , rge. : 41, r ge4 42. rge. 

18 . 18 : I 24 23 

73 35 73 125 

38 31 

592 

225 522 

12 83 

620 :1, 2so 

1110 35 

38 97 

129 196 

61 ,: l,541 
; ,. 

2,6 90 71 

' 3, 12 0 ; 1, 900 

110 ·f 600 
:i . ~ 

The above chemical ana lyses show such a wide range in the 
dissolved salts present in the different waters in the Ribstone Creek 
formation that they cannot be used for correlation purposes over a large 
area. 

Conclusions 

(l) In most instances water from glacial drift is ouite 
different from water from bedrock. 

(2) Some of the bedrock ~orizons carry waters that show definite 
chemical characteristics. 

(3) Mos.t waters from glacial till ca rry total ~ olids ambunting 
to between l_.000 a.nd.nS,OOC pa.rts per million. 
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(4) Bedrock waters are commonly low- in dissolved salts. 
Exceptions to this are to be found in w~t er from the Ribstone Creek 
formation. 

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

(6) Wa ter from the Variega ted Beds resernbles that from the 
Dearpa.w formation. 

(7) Waters from the Pale Beds is mostly soft. An average 
of ten wells gave a tota l solid of 1,000 pRrts per million. 

(8) All soft waters conta in sodium ca rbonat e (Na zco 3), which 
is present in water from the Pa. le Beds and Ribstone Creek .formations 
but absent from the Dearpaw formation and v~riegated Beds. 
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RU1t1~L 1'1UNICIP11.1ITY OF PRAIRIE, NO . 408, SAJK1SCHL .. :AN 

Physical Features 

Within this municipality the relief is more 
than 950 feet , from high hills on the southwest with an elevation 
above 2,450 feet to North Saskatchewan River in the northeast 
with an elevc.;tion bel~w 1 , 500 feet . The land surface adjoining 
the river has been deeply dissected by streams and gullies , 
giving a local relief , in some areas, of 500 feet in less than 
a mile . Most of the slopes, however , away from the immediate 
vicinity of the gullies are ~entle , due to the ease with which 
the bedrock formations beneath the mantle of glacial materials 
were eroded . An escarpment 2GO to 300 feet hiv,h cuts across 
the north part cf the municipality, dividing it into a lowland 
area, south of Battleford and west of North Saskatchewan River , 
and a highland south of the escarpment face . The escarpment is 
believed to be an erosion feature . 

Ge!'.' logy 

Owing to the wide variations in elevations 
throughout this municipality, several formations are represented 
in the bedrock beneath the mantle of glacial drift . On the 
lowland in front or north of the escarpment are outcrops of 
sands and shales believed to represent the Ribstone Creek formation . 
Grizzly Bear shales occur along the escarpment face , and are 
known from one outcrop on sec. 29, tp . 42 1 rge , 16, in a railroad 
cut northeast of Porter . To the south of the escarpment the 
strata are believed to dip sc.uthwesterly, so that successively 
higher beds stratigraphically outcrop in that direction . It is 
probable that near the escarpment only the equivalents of 
Variegated Beds are present , but these are overlain by Pale Beds 
to the southwest . However , no outcrops of these formations 
appear in this area , so that their character is unknown, though, 
as they are , apparently, products of continuous sedimentation , 
it is unlikely that outcrops would serve to distinguish them . 

Water Supply 

In this municipality the wells on the highland 
are almost entirely in sands and gravels in the glacial drift , 
whereas those on the lowland obtain their water almost exclusively 
from sands in the Ribstone Creek formation . This formation , 
about 120 feet thick in this area , contains many sand beds, one 
of the thickest and most massive lying near the top of the 
formation , The sands provide extensive aquifers , and in this 
area yield palatable but hard water . On the other hand , the 
water horizons in the glacial drift have little re8ularity, and 
though sand and gravel beds are widely scattered they are lDnited 
in extent and usually not thick . Abundant beds of this sort 
appear to be f,rouped into a zone probably near the base of the 
drift and at an average elevation in this municipality of 2, 080 
feet. A few wells have penetrated this zone without striking 
a water-bearing bed, but in most places such beds are present 
though at varying elevations within the zone . 
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Township 40, Ranp,e 16. That part of this 
township lyine south of the Mosquito and Red Pheasant Indian 
Reserves is relatively elevated land for this part of the 
country. Some of it h:::s an altitude above 2,400 feet. As 
wells are normally only sunk to the first aquifer where a 
SU!Jply of water is obt .::1 ined the water- producing horizons in 
all the wells i n this township are at high elevations . The 
records of the wells indicate an irregular distribution of sand 
and gravel beds in the drift , with no continuous aquifer . 
Under such conditions the discovery of a water-bearing sand 
or gravel bed is a matter of chance , and a well on NE . section 
5 was bored 110 feet without striking an aquifer . Undoubtedly 
there are scattered gravel and sand beds below the level of the 
bottom of this well , but their elevations cannot be predicted. 
The thickness of the drift in this area is unknown, but the 
basrl of the drift might , as in other areas , provide a fairly 
continuous water-bearing horizon . The Pale and Variegated Beds 
beneath the drift would be expected also to contain water
bearing sands . 

Township 40 , Ranp;e 17 . In the southeast part 
of this township the land slopes toward Keppel Lake vhich has 
an elevation of 2,195 f eet . It is probable that this lake 
receives some water from springs from sand or gravel beds in the 
drift , as a well on NW, section 22 obtains water at an elevation 
of 2,196 f eet; another , on NE , section 21, struck water at 2, 202 
feet; and a third, on SW. section 27, at 2,194 feet . This aquifer , 
however , is not wide spread , as a well on NW. section 23 apparently 
penetrated the horizon without obt2ining water. All wells in 
the township obtain water from aquifers irregularly distributed 
through the drift , but lower wate:r-bearing beds , both in the 
drift and in the underlying Pale Beds , are undoubtedly present . 

Township 40, Ran~e 18 . The land surface in the 
northwest of this township rises above 2, 450 feet . The water 
horizons in the wells are mos~ly at high elevations , and the 
sands and gravels that provide the water are irrer,ularly 
distributed through the drift . Lower water-bearing horizons are 
probably present both in the dri~t and in the underlying Pale and 
Variegated Beds, but no information is available to indicate at 
what levels such water-bearing beds occur . 

Township 41, Range 15 . Owing to the proximity of 
the land in this township to North Saskatchewan River , which 
lies at an elevation of less than 1,500 feet , the surface is 
ceeply cut by streams and gullies , the maximum relief amounting 
to 750 feet . Drift covers the entire township , but i n places 
is very thin and the formations underl ying it range f rom Pale 
Beds at the higher elevations to Lea Park shales at river level . 
So far as the available r ecords indicate, all the wells obtain 
their water from aquifers within the glacial drift . The well on 
NW. section 12 obtains water at a depth of 92 feet or an elevation 
of 21 083 fe et from material reported as "black muck" . This i s 
evidently the same kind of materia~ reported from a deep well 
on sec , 34, t p. 35 , rge . 17, in Bushville municipality, at an 
elevation of 2,047 feet , and from NE . sec . 33 , tp . 36, rge. 18, 
at an elevation of 2,079 fee~ in Grandview municipality, These 
elevations suggest that the material occurs at a definite horizon1 
although the evidence is not conclusive . Owing to the great 
relief in the township , different bedrock horizons will be 
encountered below the drift in various localities, and no 
generalizations can be made in regard to the depth to possible 
water-bearing beds in the various formations . In certain areas 
however, the Ribstone Creek sands must occur at reasonable depths , 
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and these elsewhere yield good supplies of water , 

Township 41 , Range 17 . This is an area of 
prairie lands of low relief entirely covered by glacial 
materials in which there are irregularly distributed sand and 
gravel beds . No widespread aquifers are known within the range 
of present wells , all of which are less than 100 feet deep . 
It is highly probable , however , in this as in adjoining 
townships that other deeper water-bearing horizons occur both 
in the drjft and underlying bedrock formations . 

Township 41 , Range lJL__ No well in this township 
has penetrated the drift , although one is 120 feet deep . The 
aquifers are discontinuous sand and ~ravel beds scattered 
irregularly through glacial clay, and , so far as is known , none 
of them has any considerable laterul extent , The occurrence 
of such aquifers is a matter of accident of deposition , and 
their elevations cannot be predicted , Some wells have, in 
fact , been drilled to considerable depths without striking 
any materials sufficiently porous to yield water . It is 
probable , however , that at greater depths other , water- bearing 
sands or gravels occur in the drift , the base of which may be 
nearly 100 feet below the deepest well . Beneath this again 
sands in the Pale and Variegated Beds should yield water , as 
they do in other areas , 

Township 42 , Range 15 , Southwest of North 
Saskatchewan River , Very few r ecords are available from this 
t ownship, and, although the area is wholly covered by glacial 
materials , the relief is vary considerable , as in the township 
to the south . Some of the wells obtain their water from sands 
in the glacial drift , whereas others may obtain it from sands 
in t he bedrock , The information availrJ.ble , however , is too 
meagre to indicate any widespread uniformity of the aquifers , 
Two wells , one on NE . s ectimi 6 and the other on SE . section 
17, get water in quicksand at elevations slightly above 1 , 900 
feet , but it is not known if this is glacial or bedrock sand , 

Township 42 , Ranr,e 16. A northward- facing 
escarpment crosses the northern part of this township, and 
elevations to the north and south of it differ by about 300 
feet . Sands and shales of probable Ribstone Creek age outcrop 
on the lowland in road- cuts north of Porter , in tp , 42 , rge . 17, 
and shales containing marine micro- fossils and thought to be 
Grizzly Bear in ap,e appear in a r ailroctd cut on section 29 
of this township , Thus the upland is pr obably underlain by 
Variegated and perhaps also Pale Beds , and these would be 
expect ed to contain sands capable of holding water , whereas 
the lowland is underlain by Ribstone Creek sands and shales , 
except in the northeast corner where these have been completely 
removed by erosion , leaving only Lea Park shales . The surface 
deposits , though, are mostly drift , probably thin on the 
l owland but attaining considerable thickness on the upland . 
Apparently all wells obtain their water from glacial drift , 
those on the l owland for the most part in shallow wells , 

Township 42 , Range 17 . The same east~trending 
es carpment present in tp . 42 , r ge , 1~ 1 also cuts across the 
central part of this township , dividing it into a northern 
lowland and a southern upland , The condit.ions in regard to 
bedrock beneath the drift are similar to those in tp . 42, 
rge , 16 . It is probable that the water in most of the wells 
on the l owland comes from sands in the Ribstone Creek formation, 
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whereas it is believed that all thcl wells on the upland 
obtain water from irregularly distributed sands in the 
drift . The thickness of the drift on the upland surface 
is unknown, but in some parts is probably at least 100 
feet deep and may be considerably deeper . A fairly 
persistent water-bearing horizon appear s to occur at 
elevations of 2, 08C to 2,100 f eet, and it is possible 
this is close to the base of the drift . 

Township 42, Range 18 . The escarpment mentioned 
in tp . 42, rge . 17, cuts across the northeast corner of 
tp . 42~ rge. 18, l eaving a small lowland area within it . 
Conditions in the township are the same as in the range 
immediately to the east where the wells obtain water mostly 
from sands believed to be within the Ribstone Creek formation . 
On the upland the wells are all in drift materials in which 
the water-bearing sands and gravels are widely scattered at 
various elevations . Several wells , however, obtain water 
from a zone of aquifers between elevations of 2 , 05~ and 2,095 
feet , and this zone~ as previously mentioned , may have some 
persistence although the individual aquifers in it are probably 
quite limited in lateral extent and not very thick . It forms 
a zone in which water-bearing sands may be expected to occur, 
but this does not preclude the possibility that in places 
within it no aquifers may be present . At greater depths 
water-bearing sands may be expected to occur in the Pale and 
Variegated Beds . 
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