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INTTICDUCTHN 

Information on the ground-vm.ter resources of east-centra l 
Alberta <J.nd western Sasb.tchewnn wns collected, mostly in ·1935, during 
the progress of geological inYestigi:1.tinns for oil c.. nd 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 , ~nd in p9.rt as far north as town~hip 
56 in western Sa.sb.tchewa.n . 

This region is crossed by North Sa ska.tchev~n ~nd B~ttle 
Rivers, and includes other more or less pe:rrn9.nent stree.ms . ]:iost of 
the lakes within the Qrea, h~~ever , are a lkaline , ~nd wn.ter is 
obtained in wells from two sources, n'lmely, from 11'm.ter-bea.ring sands 
in surface or gl9.cial deposits , and from sands in the underlying bedrock. 

A division ha s been made in the well records , in so far as 
possible , between gl acial and bedrock vr.1ter-be~ring sands . In 
investigations for oil and gas, howe-ver, the bedrock wells were used to 
trQce the lateral eYtent of geological formations , with the r esult thn.t 
the records deal more particub.rly with this type of well . No detailed 
studies were made of the glacir.tl m'J.teria ls in relation to the water-supply, 
nor were the glacin.l depo sits mapped adequately for this purpose . In 
almost all of t};le region investigated in :~lberto. , and in ~. 11 but t he 
northeast part of the r egion studied in Sask~tchewan1 water can be 
obtained from bedrock. In a f ew pla ces , however , the water frcim the 
shallower bedrock sands is unsatisfactory, and deeper drilling may be 
necoesary . 

. The ·water records were obtained mostly from the vrell owners, 
some of whom hn.d acquired the land '.lfter the v.rater supply ha.d been fbund, 
and hence had no personal knowledge of the '~~ter-bearing beds thn.t had 
been encountered in their wells . Also the elev", tions of the wells were 
to.ken by aneroid barometer a.nd ~re , consequently, ~nly arproxil!late . In 
spite of these defects , howeirf'.r , it is hoped that the publication of 
these ,'m.ter records ma.y prove of va lue to fA.rmers , town authorities ., and 
drillers in their efforts to obtain water supplies adequate for their 
n€eds . 

In collecting this inform~tion sever P. l field parties were 
employed . These were under the direction of Professors R . L. Rutherford 
r-i.nd P . S • Wa.r:ren of the University of Alberta , C. H. Crickmay of 
Vancouver., 'ind C 1 0 . Hage, until r ecently a member of the Ge·ologica.l 
Survey. The oil and gas investig~tions of which these wa ter r ecords are 
a p'lrt were undertaken under the gener 0. l supervision of G. S . Hume . 

Jublica tion of Results 

The essential inform~tion pert~ ining to ground-water conditions 
is being issued in reports .that in Saskc.tchewan cover ea.ch municipa lity, 
and in Alberte. cover ea.ch squn.re block of sixteen townships b eginning a t 
the 4th meridian and lying between the correction lines . The secretary 
'tre<i.surer of e>:J.ch municipa lity in Sa skatchewan and Alberta will !:.ie 
supplied with the i nformn.tion covering t hat municipnlity . Copies of the 
reports will also be available for study a t offices of the Provincia l 
and Federa l JGovermnent Departments . Furt~er assistance in the 
interpret~tion f the reports may be obtained by applying to the Chief 
Geolo giet). Geol0gica l ;survey, Otta.We. . Techn~cal t erms used in the 
reports a re defined in the glo f sary. 



H~~ to Use the Report 

Anyone desiring information concering ground water in a.ny 
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 gl~cial drift , or wheth~r 
a better supply may be obtained at gre~ter depth in the unoerlying 
bedrock formations . The wells in glncio.l drift comn-only show no 
regioil!ll le~el, as the sands or gravels in which the water occurs are 
irregularly distributed and of limited extent . As the surface of the 
ground is uneven, the best means of comp"l.ring water wells is by the 
eleV<l.tions of their water-bearing beds . For ~ny particular well this 
elevation is obtained by subtracting the figure for the depth 0f the 
well to the water-bearing bed from tha.t for the surface elei:ation at 
the well . For convenience both the ele~,--a tion ,-.f the wells and the 
elevation of the ·water-bearing bed or beds in en.ch well are given in 
the well record t."l.bles . Where water is obtained from bedrock, the mme 
of the formation in which the water-bearing sand occurs is Rlso listed 
in these tables , and this information should be used in conjunction with 
that provided OYl. bedrock fOnn"1.tions , pages 4 to ffi 1 which describes 
these formations and gives their thiclmess and sequence. Where the 
level of the water-bearing •and is lmo'Wll, its depth at any point can 
en~ily'be ca.lcul~ted by substracting its ele~ation, as given in the 
well record 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 form~tions that will be encountered beneath 
the unconsolidatec:' surface deposits . Figure 2 shows the position of 
all wells for which records flre ava.ila.ble , the class of well at each 
location, ~na the contour line or lines of equal surface elevation. 
The elev'?.tion at any loc'.ition ce.n thus be roughly judged from the ne<>,rest 
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, a.nd some informc.tion on the character and quantity of water 
can be obtained from a. study of the records of surrounding wells . 

GLOSS..:'...RY CF TEPJv'.S U2ED 

i~lknline. The term 11 alknlble" has been applied ra. ther loosely 
to some ground waters that have a peculiar and disagreeable taste . In 
the Prairie Provinces , wn.ter that is commonly described as alkaline 
usually 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 a lJm.line waters are more correctly termed sulphate 
waters, ~ny of which ma.y be used f'or stock without ill effect . Water 
that to.stesstrongly of common salt is described as salty. 

Alluvium. Deposits of earth, clay, silt, sand , gravel , and 
other ma terh.1 on the flood plains of modern streams and in lake beds. 

Aquifer or ·water-bearing Horizon. A por6us bed , lens, or 
pocket in unconsolid"'.ted deposits or in bedrock th'lt carries water . 

Buried pre ... Gla.cial Stream Channels. A channel carved into 
bedrock by a strerun before the anvance of the continental ice-sheet, and 
subsequently either partly or wholly filled in by sands, gravels, and 
boulder clay deposited by the ice-sheet or l'.iter agencies . 

Bedrock . Bedrock , as here used , refers to r:e.rtly or wholly 
consolidated deposits of gravel, sand, silt, clay, and marl that are 
older than·the glncial drift. 

Coal Seam , · The same as a coal bed . A deposit of carbonaceous 
material formed from the remains of plants by partial decomposition ~nd 
burial . 
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Contour, A line on a. m::i.p joining points that hin·e the same 
elevation above sea-level. 

Continental Ice-Sheet. The great ice-sheet thr:tt coYered most 
of the surf·1.Ce ofC9.nada many thousands of yen.rs o.go . 

Escarpment. A cliff or a. reh tiirely steep slope separa. ting 
level or gently sloping are~s. 

Flooe1: Plain. A fht p".rt in o. river V'1.lley ordinarily above 
wr:>.ter but covered by water "·hen the rh·er is in flood . 

Glacicl Drift. The loose, unco~~olid~ted surface deposits 
of s11.nd, gra:vel, and clay, or o. mixture of these , th!'.t were deposited 
by the cnntinenta.l ice-sheet. Clay containing boulders forms p1;1.rt 0f 
the drift and is referred to as gla.cio.l till or boulder clay. The 
glacial drift occurs in several forms ' 

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

(2) Termino.l Moraine or Mor8.inE::. ;.._ hilly tract of country 
formed by glacial drift thn.t was ln.id down o.t the m".rgin of the continental 
ice-sheet during its retreat. The surface is characterized by irregular 
hills o.nd undrained basins. 

(3) Glacia.l Ou'lr.'IJ"":',sh. Sand and gravel phins or deltas fo:nned 
by streams that issued from the continental ice-sheet . 

( 4) Ghcial W.ke Deposits. Sn.nd o.nd··clay:i.plains. fdrfn:ad in 
glacial l~kes during the retreat of the ice-sheet . 

Ground Water , Sub-surface W'.lter , (')r water that occurs 
below the surface of the landr 

Hydrostatic Pressure., The pressure th0.t causes water in a 
well to rise abo1:e the point at which it is first encountered . 

_Impervious or Impermeable. Beds, such as fine clays or 
she.le: are considered to be impervious or impermeable when they do not 
permit of ~he perceptible passage or movement of ground 1'ra.ter . 

of the 
porous 

Pervious or Permes.ble. Beds are pervious when they permit 
perceptible pasEare or movement of ground v~ter , as for example 
flands. gr::1.Yel,. anc1 sandstone .. . ' 

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

Recent Deposits. Deposits thfl.t have been laid down by the 
agencies of virater and wind since the disappearance of the continents.l 
ice-sheet, 

Unconsolid~ted Deposits. The Mnntle or covering of a lluvium 
and glacial drift consisting of loose sand , grQ~el, clay, and boulders 
th~t overlie the bedrock,, 

Water-table~ 
sa. tura ted with water • 
below it. 

The upper limit of the part of the ground wholly 
This may be very near the surface or many feet 

Wells . Holes sunk into the earth so as to reach e. supply of' 
water. When no water is obtained they are referrer1 to as dry holes . 
·wells in which water is encountered are nf three classes • 

(1) Wells ilil. which the 1Nater is under sufficient pressure to 
flow a.bo'.'e the surface of the ground., 
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(2) Wells in which the water is under presEure but does 
not rise to the surface. 

(3) Wells in which the wn.ter does not rise above the 1va.ter 
table. 

BEDROCK FORM./'i.TICNS OF WEST-CENTR:".L S!..SKt'iTCHE/!.:..' .. N AND E: .. ST-C:SNTR:.1 ALBERTA 

The formations th.,,.t outcrop in west-central Sa.skatchewn.n s.re 
an extenEion of similar formations th~t occur in east-central Alberto. . 
They are of Upper Cretaceious age, and consist entirely of relatively 
soft sh~les and sands, with some bands of hs.rd sandstone and l~yers of 
ironstone nodules~ The succession, character, and estima.ted thiclrn.ess 
of the formations are sh()'l}m in the following table~ 

Formation 

Edmonton 

Bear paw 

Pale and 
Variega. ted 
Beds 

Birch I..o.ke 

Grizzly Bear 

Ribstone Creek 

Lea Park 

Character 

Grey to white , bentonitic so."1ds and 
sandstones with grey and greenish 
shales; coal seams prominent in some 
areas, as at Castor, Alberta . 

Dark shales, green sands with smooth 
black chert pebbles; pa.rtly non-
m..<trine, with ivhi te bentoni tic sands, 
carbonaceous shales or thin coal 
ses.ms simihr to ~hose in Pale Beds ; 
shales at certain liorizons contain 
lobster claw nodules '.l.nd marine fossils; 
at other horizons are abundant selenite 
crystals. · 

Light grey sands with bentonite; soft, d~rk 
grey and light grey shales with selenite 
and ironstone; carbonaceous shales and 
coal seams} abundant selenite crystals 
in oertQin layers. 

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

Mostly dark' grey shale of marine ori gin, with 
a ff5W minor sand horizonSJ selenite crystals 
and nodules up to 6 or 8 inches in diameter 

Grey s~nds and sandstones at the top and 
bottom, with intermediate sands and shales1 
thin coal seam in the vicinity of Wainwright ; 
mostly non-marine, . but .middle shale in some 
areas is marine . 

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

Edmonton Formation 

Thickness 
Feet 
1,000 to 
1,150 

300 to 6Ct 
-Whins 
rapidly to 
the north.
we st 

950 to l,t'JO 
in C za.r-Ti t 
'Rills a.reaJ 

may be thin
ner elsewhere 

100 in west, 
but less to 

east and 
south 

Maximum, 100 

Maximum, 325 
at VlkingJ 
thins east
ward 

05& to 1,100 

The name Edmonton forillEl.tion was first applied to the beds 
containing coal in the Edmonton area , and later to the same beds in 
.adjoining areas. The formation has a tota l thiclrn.ess of 11 000 to 
1 1 150 f eet, but is bevelled off eostward and the e~st edge of the formation 
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follovrs a northwest line from Cororn.tion through Tofield to '.'.'.. point 
on North Sa.sk.,,tchewi:tn RiYer <?.bout midw::ty between Edmonton ri.nd Fort 
Sa.sk<:.tche-wan . No Edmonton beds occur northee:.st of this line , but 
the fornation becomes progressi\~ely thicker to the southwest due to 
the fact th~t the beds incline in th~t nirection ~na the surface 
bevels acroEs thCT.J. . 

The Edrn.onton form~tion consists of poorly bed~ed grey ~nd 
greenish cla.y sh<:.les , coal seans , 8.nf S!lnds ~nd sandstones th<>t 
cont'lin chy rmc ':1. white materhl lmown ns bentonite . This material 
when wet is vcsry sticky '1.n<'! swells gre11.tly in volume , and when dry 
tends to gi~.·e a white appe'lrance to the ·)eds cont<?.ining it, Such 
beds are relri.ti--ely impervious to water , ~md Pct the surface produce 
the "burns"' of bn.rron g;r-ouna ·where vegetation is scanty or tt'bsen"ti. 

Water is rehtively 3.bunda.nt in the Edmonton form'"'tion, which 
cont~.ins :rmch S'"'.nd , commonly in tht.: fonn of isole.ted lenses distributed 
irregulr.trly through the form'ltion . Consequently, there is little 
uniformity in the depth of wells even within a small area . Water also 
occurs com.'nonly with coal seams and , unlike the s~nd lenses , these beds 
are much ::nore regular and persistent . In contrast with tho water from 
the bentonitic s~.nds , which is gener<tlly "soft11 , W8.ter from the coal 
se 0 .ms, a.s the w2ter frC'lI!l the shallow surfqce deposits , may be " hnrd" . 
The bn.s'll beds of the Edmnnton form'ttion usu?.lly ~ontrtin fresh ..,.rater , 
but this may become brr.tckish locnlly where the undf rlying Bearpaw ~eds 

contain highly allmline or S!'.'.l ty water . 

Be~rpaw Fornation 

In southern Alberta , where the Be'.lrpaw form"'.tion is thickest, 
the beds composing it etre :mrtinly sh3.les th..,.t ha:ve been deposited in 
sea wuter. In the '.:l.rea north of tovmship 32 the form<i.tion thins to the 
northwest "nd becomes a shoreline deposit composed of shales nont<:tining 
bcntonite , impure s~nds, and thin coal sea.ms . In some ~re~s , r1.s at 
Ryley 1lnd ne'lr Monitor, a.nd in the Neutral Hills , the Bearpaw confo.ins 
pebble beds . At Ryley these 0.re consolid'\ted into..., conglomerr.te , 
but mostly the pebbles nre loosely distributed in shale or snndy beas . 

In the n.ren. :imrnedie.tely north of tovm::c;hip 32 the Bearpaw 
occupies a. widespre"1.d belt beneath the glo.cin.l drift , but f"l.rther 
nnrthwest the belt narrows , nnd 3.t Ryley and northwestward it is only 
a few miles wide . This belt crosses North Saslm.tche,lffi.n River about 
midv.~y between Ednonton nnd Fort Sask?tchewan ~ Bearpaw beds form the 
mn.in bedrock deposits of the Neutr'1.l Hills . Farther south, '\l\ih.ere 
they hfl.'Te an exposer. thicknesn of at le[Cst 400 feet , they contf).in 
green sands, and beds of marine shale interfinger with the bentonitic 
shales and sands of the underlying fornn.tion . To the north, on the 
bo..nks of North Sasbtchewr:m River , the di':ision between the Bee.rpnw 
and the overlying and underlying form'l.tions is indefinite , ~nd the 
thickness of beds of Bearp'.'..w -age is relat~vely smo..11 . 

The vvrtter in the Ryley area is from the Bearpaw formation, 
and is S'llty . In other f.l.reae to the south the marine Bea.rpaw 
form1J.tion carries green sa.nd beds th'.lt yield fresh water , but coI!U!lonly 
a much better suprly is found by drilling through the BeQrpaw into the 
underlying Pale Beds . 

In Sa.slmtche'W'Qn, Bearpa.w beds occur southeast of Maclin and 
south of Lusehnd and Kerrobert . Only the basal beds are present , B.nd 
these contain green sands that are commonly VAter-bearing . 

Pale and Variegated Beds 

Underlying the Be"l.rpaw formation is a succession of bentonitic 
sands, sh'1.l~s, and sandy sh~les containing a few coal seams . The upper 
p<:1.rt of this successi m, due to t'he be:i:, :Onitic content, is commonly 
light coloured and has been described ao the Pale Beds , whereas the lower 
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part is darker, and is known as Variegated Beds. In par~, dark shales 
are present in both Pale ~nd Variegated Beds; others are greenish, grey, 
brown, an0 dark chocolate, carbonaceous types. The sands may also be 
yellnw, but where bentonite is present it imparts a light colour to the 
beds. Both Pale and Varieg~ted Beds are characterized by the presence 
of thin see.ms of ironstone, commonly dark reddish, but in part purplish, 
Selenite (gypsum) oryst...,ls a.re, in places, abundant in the shales. 

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, beneQth which, and a.round Bruce Lake, more than 200 
feet of Pale Beds are exposed. The total thickness of Pa.le ~nd Variegated 
Beds in the Tit Hills area is about 970 feet. Variegated'Bens outcrop 
near Ho.wkiils on the Canadian Nationo.1 Railway west of Wainwright, but no 
a.:r-ea. exposes the compl.ete succession, which is considered to comprise a.bout 
200 feet of beds 1 

Records of wells drilled into the Pale and Variege.ted 
Beds do not, in gener<:l.l, indicate lateral persistence of sands for long 
distances, nor any uniform average depth to 1\-ater-bea.ring sands in a local 
area. This points to the conclusion th..'3.t the sands are mainly 11)cal lenses, 
but as such lenses a.re numerous, few wells fail to obtain water. In the 
Cadogan area many flowing wells have been obtained from sands about midway 
in the succesfion. In western Saskatchewan Pa.leland 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 e.nd ea.st around Biggar these beds 
are a lmost wholly concealed by glacial· drift, 

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

Bir ch Lake Formation 

The Birch Lake formation underlies the Variegated Beds, 
but in many are~s the division is not· sharp. The type area of the 
fonnation is a long the north shore of Birch Lake south of Innisfree, 
where a section 65 feet thick, composed mostly of sand~ is exposed. The 
to+..al thickness of the formation in this area is about 100 feet. and 
although this is dominantly sand a. central part is composed of alternating 
thin sand Qnd shale beds. At the ba 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 ea st side of Buffalo Coulee in sec. 3, tp. 47, rge. 7, 
W, 4th mer. In both upper nnd lower parts of the formf1.tion the sand is 
oommonlymassive and outcrops tend to consolid~te into ha.rd, nodular ma.sees 
from a foot to a few feet in diameter. Apparently these are formed through 
the deposition of salts from the water that finds an outlet a.t the outorops4 
In fa.ct, in some areas the sand may be traced along the side of a hill by 
the presence of small springs or nodular :rmsses of sandstnne • 

The Birch Lake fornm.tion 09curs under the drift and in 
outcrops in a large area south of North Saskatchewa.~ River and northeast 
of a 1 ine from Willingdon to Innisfree and Minburn. Ea st of this area 
the southwest boundary is more irregular, but outcrops ~re persistent on 
the banks of Battle River from a felt miles north of Hn.rdisty to 'and. 
beyond the mouth of Grizzly Ben.r Coulee in tp • 47, rge. 5. It is believed., 
too~ that a large area r.ear Edgerton a.nd Chauvin is underlain by the Birch 
I.ako fonnntion and that it extends southeastward into Sa.slo5tohewnn around 
Manitou Lake ~and southeast to Vera~ 
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It is thought that the Bi~ch Lake formation thins 
eastward from its type section at Birch Lake , and thqt it loses its 
identity in western Saskntchew<tn ~ Deep wells drilled at Czar , Castor , 
and elsewhere no longer show the Birch Lake as o: clearly recognizable 
sand formation, so tlL~t its southern lilll.it beneath younger form.~tions 
is UD.knl'JWll. Wherever it occurs af a sand, hm'lever , it is wo.ter-bearing, 
although in some areas the sand is app~rently too fine to yield any 
consider~ble vo~ume of wnter . In other Qreas , however, it persistently 
trields good wells . There is no npparent uniformity in the character of 
the water , which is either ho.rd or soft in different wells in the same 
genen.l area. Direct cont-:J.c-1; with surface i:ra -ter s thn t c ntain ca.;tcium 
sulphates 'Jrl!3.Y in time change a "soft11 water vrell to a"hard" water well, 
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 sanri s . In rart this accounts for the ch<J.nge in 
character of the vie. ter in a well , 11 feature th-:.t bns .been noticed by 
marw well ovmers . 

Grizzly Bear Formntion 

The type locr..lity for the Grizzly Bear formri.tion, 
which underlies the Birch Lake beds, is nee.r the mouth of Grizzly 
BeQr Coulee , a tributary of Battle River with outlet in tp . 47 1 rge . 5 ~ 
The form~ tion is mainly composed of dark shales-thnt were deposited in 
sea water . At the mouth of Grizzly Be~r Coulee tw-o sh~le sections, 
each about 100 feet thick, ~re sep~r~ted by a zone of thin s~nd beds . 
It is now recognized th~t the upper section is the Grizzly Bear sha le , 
and that the lower one , very s:imil'.lr in ch8.racter 8.nd also deposited in 
sea ~~ter , occurs in the next lower formntion, the Ribstone Creek . The 
Grizzly Bear sh'.lle contains a thin nodular zone about 50 feet above the 
base , th'.lt is, at o.bout the centre of the formn. tion . This zone is sandy, 
and is believed to yield wnter in vurious wells. Other th:t.n sands, in 
places water-bearing, are ~lso present~ The impervious nature of the 
Grizzly Bear shales makes the overlying Birch Lake s..,_nd a strong acquifer , 
(J;. S w'lter collects in the sn.nd 8.bove tho she.l e . The contact of the Birch 
Lake c.nd Grizzly Bee.r form'.ltions can be traced in some places by the 
occurrence of springs issuing from the ba se of the Birch La.ke sand even 
where this is not exposed . 

Grizzly Bear sh~les occur in a road cut on the south 
side of Battle River nea r the highway bridge a t Fabyn.n . The sh~ les 
in this area ~re about 100 feet thick. It is thought t hey extend as 
far west a s the Viking ga s field , wher e they have b een recognized in 
samples from deep wells. It is probable, however , that the shales thin 
westv.m.rd.::·a.nd thicken ea stward so ths t their gen eral form is a wedge 
between both higher and lower SA.nd beds . The position of the thin edge 
of the wedge to the west is unknown~ but evidently the Grizzly Be~r 
marine sh~le underlies a large area in east-centr'.ll Alberta extending into 
Sa skatchewan ma.inly in the area south of Battle River . 

Ribstone Creek Forma tion 

The type area of the Ribstone Creek formation is on 
Ribstone Creek near its junction with Bc.ttle River in tp . 451 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 his form.."l.tion 
outcrops on the north side of Battle River~ in the northeast re.rt of 
sec . 26, tp . 47, rge. 5, near the mouth of Gri zzly Bear Coulee . Above it, 
higher on the bank and 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 thick, separated by G feet of shale . Above this are 90 feet of 
dark shales that are thought to hs:ve been deposited in sea water , th~t is , 
they '.lr e marine sh~les . These :rn.~rine sh~le s in turn are overlain by a 
sc.ndy zone about 20 f eet thick conbining oysters in the basal pa.rt . 
This s~ndy zone is the uppEr sand member of the Ribstone Creek formation« 
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_ ·. t;h .... clrnns i.;o the e'.lst and wE:st fr m the Grizzly Jlear area. but is 
probably at no place much more tho.n 50 feet thick . 

The lower s~nd member of the Ribstone Creek formc.tion 
aJ.so v;uies in thickness from n. minimum of !:I.bout 25 feet . On the 
banks of Vermilion Creek, north of M~nn"ITille , the bn.sn.l Sf'\nd i s ~t 
least 60, ~nd may be 75 , feet thick . It is overlain by shaly sand and 
sn.ndy shale beds, which replace the sh!'.le beds in the centr<tl po.rt of 
the formation as exposed at· the mouth of Grizzly Beo.r Coulee . In the 
Wainwright aren., where the foI1llll. tion hn.s been drilled in deer wells , 
the basal sand is 60 feet thick, with the central part composed of 
shale containing sand streaks . ~e upper s~nd member is ~bout 20 feet 
thick in this area . The total thiclrn.ess of the formntion in the 
Wo.inv,Tight ax-ee. is UO to 200 feet: but this increo.ses to the west and 
in the Viking area exceeds 300 feet . 

The Ribstone Creek fonnation is widely exposed in o. 
northwest-trending belt in e')_st-central Albertc.. The southwest boundary 
of this w•rt.hwest-trending belt passes through the mouth of Grizzly 
Bear Coul9e in tp. 47, rge . 5, n.nd beyond to the Tw'o Hills area in tp . 
54, rge , 12, whereas the northGast boundary crosses North Saskatch6'1\mn 
River southwest of Elk Point ~nd extends northwest to include an area. 
slightly north of St, Paul des Matis and Vilna to tp . 60, rge . 14 . 
Within ·bhis belt wuter welliS are common in the Ribstone Creek sands , 
which are almost without exception w::1.ter-bearing in some part of the 
formation4 The limits of the belt to the northe~st determine the 
limits of wa ter from this source, but to the southwest of the belt, 
as here outlined~ W<?.ter :rna.y be obtained in this fo:rm0 .tion by drilling 
through yhe younger beds that overlie it . The Ribstone Creek sands 
are a prolific source of water in many places ~nd hence the distribution 
of this formn.tion is of considen.ble economic importance . Where the 
formn.tion consists of upper and lower sands with a centr1'tl shale zone 
only the sands ar 9 wn.ter-bearing~ although thin sand members may occur 
in the shale. Where the form~tion is largely sand the distribution of 
-wu.ter may be in any part of the fonn~tion, although the upper and 
lower sands are perhaps the better aqut:6ers . To the east of Alberta , 
along Battis River and Big Co"J.lee in Saskatchewan, the Ribstone Creek 
sand s are marine~ Marine condi ti··ms apparently become more prevalent 
to the southeast and it is believed that in this direction the sands 
'lre gra dua lly replaced by mo.rine shales. Thus at some distance 
southea st of Battleford the Ribstone Creek formation loses its identity 
and its equivalents are sha l es in a mnrine succes~ion . 

Lea Park Formation 

The Lea Park formation is largely 'l marine shr-.le , and 
only in the upper 180 feet is there any wo.ter . In the Dina. area south 
of LJ.oydminster the upper beds of the Lea P~rk consist of silty shales 
~bout 110 feet thick underlain by silty S9.nds 70. feet thick , Below 
thes e sands a.re marine sh~le s only, and these yield no fresh ~~ter 
either in east-central Alberta or west-centro.l Saskatchewnn. The sand 
in the upper Lea Park formation is thus the lowest freshwater aquifer 
within a very large are~ ~ The extent of this sand in the Lea Park, 
particularly to the northea st, is not Im.own, but a s the strata in east
centr~l Alberta have a southwest inclination, progressively lower beds 
occur at the surface to the northea st . Thus at a short distance beyond 
the northeast bound9.ry of the Ribstone Creek formation, a s previously 
outlined, the sand in the upper Lea Park rea ches the surfa ce, and 
reprernn·t;s the ln.st bedrock ~.aquifer in that direction . Fn.rther northeast 
wnter mu 1:'t be obta ined from glacial or surfP. ce deposit.s only . In 
Alberta this area without fresh water in the bedrock includes the. country 
north of North Sa skntchevm.n River in the vicinity of Fro g lake and a 
:lo.rge area extenning to and beyond Ben.ver River . In this are~, however , . 
more fre sh water streams are present than f a rther south, ~nd bush lands 
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help to retain the surface waters . The area northeast of North 
Saskatchewan River in 8askatohem:in is abnost wholly within the 
tea Park formation, where ~~ter can be found only in surface deposits . 

WATER ANA.LYSES 

Introduction 

Analyses vrere ma.de of water samples collected from a large 
number of wells in west-central Sasks.tchewe.n. Their purpose wn.s to 
determine the chemical ch~racteristics of the waters from different 
geologico.l horizonE', and thereby arsi 'st' in ·mldci.p.g correln.tions Of"the.., ·.: . '. · 
strata in w: ich the ·waters occur. Al though this was the mai12 
objective of the analyses, it w"'-~~a.lso realized that a. lrn.owledge of 
the mineral content of the water is of interest ~and value to the 
consumer-. The analyses were all made in the laboratory of the Water 
Supfly e.nd Borings Section of the Geological Survey, Ottawa . 

Discussion of Chemical Determinations 

The dissolved mineral constituents vary with the material 
encountered by the water in it.:. migration to the reservoir bed . The 
minere.l salts present are referred to as the tob.l dissolved solids , 
and they ~epresent the re6idue when the water is completely evaporated . 
This is e:irpressed quantitatively as 11 parts per millfon11 , which 
refers to the proportion by weight in 1,0001 000 parts of water . A 
salt when dissolved in water separates into two chemical units called 
"radicn.ls" 1 and these are expressed as such in the chemical analyses .. 
In the one group is included the m.ft'tallic elements of ce.lcium (Ca) , 
magnesium (Mg) , and sodium (Na.), and in the other group are the 
sulpha.t6 (S04), chloride (cl), and carbonate (C03)' radicals .. 

The analyses indicate only the amounts of the previously 
mentioned radicals: thus neglecting any silica, alumina, potash, 
or iron that may be present. It wil} be noticed that in most instances 
the total solids are accounted for by the sum total of the radicals as 
shown by the anA.lyses. Actually,. the residue when the water is 
completely evaporated still retains some combined water of crystallization, 
so that the figu~es for the "total solids" are higher than the sum 
total of the radicals as .determined. 'l'These radicals a.re also 
"calculated in assumed combinations" to indicate the theoretical amounts 
of different salts present in the water . The same method was followed 
in each ane.lysis, so that the table Fresents a . cnnsistent record of 
the different compounds presentn 

Mineral eonstituents Present 

Calciump Calcium (ca) in the water comes from mineral 
particles present in the surface deposits~ the chief source being 
limestone, gypsumi and dolomite~ Fossil shells pr0vide a source of 
ca:Lci"Jln, as does 1:.lso the d ecor:iposi tion of i~neous rocks . The connnon 
compounds of ca.lcntm are ·"\<Jalcium carbonate (CaC03) and calcium 
suJ.phn.te (caS04).,, 

Magnesium~ Magnesium (Mg) is a common constituent of many 
igneous roclcs l'.l.nd:- ther6fore, very prevalent in ground water . 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 re:::iders the water unwholesome if present in large a.mounts . 

Sodium , Sodium (Na) is derived from a numbl?r of the important 
rock....fonning minerals, so that sodium su~phate and carbonate are very 
common in ground ~aters. Sodium sulphate (Na2so4 ) combines with water 
to fonn "Glauberrs salt" a.nd exce!'sive a.mounts ma.k~tthe water unsuitable 
for dr:Uµdng purposes ( Sodium carbonate ~a2cro3 ) ~r "'black alka.li"" 
waters are mostly soft! the degree of softness depen~ing upon the ratio 
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of sodium co.rbona.te to the calcium and :mngnesiu:m salts . Waters 
containing sodium c11rbonate in excess of 200 PG.rts per million 
are unsuitn.ble .for irriga.tion purposee1 • Sodium sulphate is less 

1 
11 The extrc:ne limit of so.lts for irrj gation is to.ken to be 70 parts 
per 100,000 , but pln.nts V-'ill not toler(>_te more than 10 to 20 po.rts 
per 100!000 of bhck 11. lkn.li (alk..'tline C'1.rbonntes and bicarbonates)" 
1',rank Dixey in HA Prn.cticn.l Hn.ndbook of We.ter Supply' , Thos . Murby 
~ Co · ~ 1901, p .. 254 . ___ , _________ _ ----·--------------------

harmful . 

~~lp~~· rhe sulph'1.te (so4 ) salts re orrod to .in thore 
anc..lyRes '.lrG C"l'.llclum sulphate (eo.S04) , mo.gnesimn m.lphnte 1,MgS04 ) , 
a.nc' POdiu:m sulphe.te (Na2S04) .. 

Chloride . Chlorine (Cl) is with o. fflV'r exceptions , expressed 
as sodium chloride (NaCll: th~t is: common table s~lt . It is fo1md 
in rtll of the o.nr~lyses,. most of the waters conta ining less than 200 
p::i.rts 1_:ier m:'_lliun; but some a.s much as 2,000 or 3 , COO parts . These 
·waters h<J.vc a brackish taste . 

Alkalinity. The alkalinity determined in these vm.cer 
o.nn.:Lyses is based on the assumption toot the only salts present in 
the S'lmples that vrill noutrs.lize 9.cids a re ca.rbon.."ltes , and th.,.'lt , 
consean1mtly; the degree of r..lka linity is proportiona l to the a.mount 
of the carbons.te radical (C03) present . 

Il'lrdnoss . The hnrdne 8s of water is the total hardness , and 
has been determined by the amount of a st'lndn.rd soap solution required 
to form n. lather that wi11 stand up (persist) for 2 minutes . R'lrtlnus 
is of h'o kinds , temporn.ry and permanent . Temporary_ hnrdncss· is 
caused by calcium and magnesium bi ~arbonates , which are soluble in 
wo.ter but are precipitated as insoluble normal ca rbonntes by boiling, 
r:i.s shown by the sos.le that fonns in tee.kettles . Permanent he.rclness 
is caused by the prest,nce of c~.lciu:m. and magnes ium sulph.'ltes , a.nd is 
not removed by boiling. The two fonnE of' h!l.rdness a.re not distinguished 
in the vro.ter D.mlyses. Waters grade from very soft

2 
to very h.'lrd, a.nd 

cs.n be classified according to the followin~ system' : 

r----- --
The11Exnmination of Wa.te1-a and Water Supplies" , Thresh & Beale , 
page "'"21 , - 1ifourth-Bd, ~.933 • 

-----------------------· 
A innter under 50 degrees (that is , parts per million) of 

h"lrdness may b e said to b e very soft. 
A w,,ter with 50 to lCO d egrees of hardness may be S"J.id to be 

moder!"l.tely soft . 
A '!m.ter with 100 to 150 degrees of hardness mn.y be said to be 

moder'ltely hard . 
A wn.ter with mora than 200 and less than 300 degress of h2.rdness 

r'l.a.y be said to be ha.rd-.. 
A w~ter with more tlm.n 300 degrees of hardness may be sn. id to 

be very hard . 

Hard waters a.re usually hi~h in calcium carbrma. te . Al.mo st 
all of the waters from the glacial drift are of this type~ especially 
those ?lb.t associated with s~,nd :3.nd gravel deposits that come close to 
the surface. 
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In soft water the co.lcium cr.trbomte has been replnced by 
sodium carbonn.te, due to natural reQgents present in the sane and 
cle.ys ~ BE:ntoni te !:tnd glauconi te 1:o.re two such reagents known to be 
preeen~, Montmorillinite, O:Le of the clay-fonning minerals, has the 
srune property of softening water, ~wing to the absorbed sodium that 
is available for chemical reaction • 

Piper,, A. I11, "Ground Water in Southwestern Pennsylvn.nia", 
Penn. Geol .. Surv,, 4th series. 

If surface wn.te:r reaches the lower sc.nds by percolv.ting 
through the higher bedE it may be :\1.ighly charged ·with cn.lcium salts 
before reaching the bearoc~ formntions containing bentonite or 
glanconite. The completenees of the exchange of calcium carbon.etc 
tor 30diu:m carbonate will~ therefore, depend upon the length of time 
that the wnter is in cont~ct with the soften~ng reagent: and o.lso 
upon vhe o.:mount of this m1"l.teriai present . Tho rate of movement of 
undergprnnd"vm. ter will; consequentlt':, be a factor in d etennining the 
extent of the r eaction. 

The ~mount of iron present in the water was not detennined, 
owing to the possibilities of contami:nA.tion from the iron casings in 
the vrells. Iron is present in most wo. ters;- but the amount m_.-,_y be 
small. Upon ~xposure to airLa red precipitate forms , the water becomes 
o.cidf and; hence: has a corrosive action. When iron is present in 
large a.mounts the wnter has an inky taste. 

W..c", TER l>.NALYSES IN REL'rIC N TC: GEOLOGY 

Glacial Drift 

1he quality of the -water from glacial drift depends largely 
on the nature of the deposit from which it comes P.nd on the nepth of 
the aquifer below the surface~ Gl&cial deposits ma.y be divided roughly 
into three types. 

(1). Sand and gravel beds that form the surface deposit> such 
as outvraEh materi?.l and glacial lake sands, 

(2). Buried ontwash and interglachl depor:i ts betvreen two tills 
of boulder clay~ 

(3). Pockets or lenses cf sand a.nc Eravel irregularly distributed 
through the ti~l. 

Water from surface sand d~posits is no:::-mally ~ow in dissolved 
salts .• the tofal being genemlly less th':l.n 1 , 000 parts per million . 
·where large 9.lTl.ounts of limestone occur in the glacial s·,•nd and gravel 
beds a characteristic constituent of the glacial water is calcium 
carbon.~+,e, the runount present vn.ry5ng from 300 to 700 parts per million. 

Water from buried outwash deposits nontains ~ore dissolved 
salts than the surface sands, as the wn.ter in order to reach them h9.s 
to percolate through overlying" till~ Rain water conta;ins carbonic acid , 
which ll:ots '3.S '.l solvent and dissolves a gre£-.t deal of calcium, magnesium, 
and sodium from the rock-forming m~ner~ls~ Sulphate salts are commonly 
present, though their proportions vary greatly in the different w~ters .. 
Tho shales th?.t are incorporated in the drift a.re high in calcium sulphate, 
so that the .,_mount of sha.le prernnt will modify the quality of the \.Irater .. 
The oxidized upper part of the drift cont~ins less sulphate than the 
deeper: less oxidized boulder cJa.y. The chara.ct(itr of the water in the 
buried outwash depor:its will, therefore, depend largely on the 
oompoettion and amount of till that overlies it . 
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Water from irregularly distributed sand and grQvel beds 
will va.ry in its content of dissolved s~lts depending upon the 
chnrncter of the mn.terinl surrounding the reservoir beds . As the 
wn.ter in this type of deposit does not flow to nny mnrked extent, 
it is a.pt to be r,1ore highly impregnated with 1=wluble so.lts tho.n where 
the·tmderground movement is more rapid . Soft wator in the drift is 
mostly confin.ed to she.llow ·wells in so.nds lovf in cS1.lcium carbonate . 
Vfo.ters from gla.ckl laki!v cla.ys 11rc sometimes high in soluble salts: 

The snmple .from a. well in glacio.l lllke clay on N .1~: . '1- sec .. 27, tp . 
42, rge . 17, hqs 11,040 pnrt.s per million of soluble salts , largely 
lllD.gnesiu:m sulpmte c..nd sodiu:m sulph.a.to . The snmple from SE , -~ sec .. 
13, tp . 42, rge , 16 , which is believed to come from gle.cial lake 
silts, h~s a. very different composition. The tot~l solids in it 
n.re only 440 po.rts per million, of "Vhich 250 are c11lciu:m cnrbomte . 
The great difference in these v~ters io due to the high Eoluble snlt 
content thr.,t is a.srncfo.ted with the lake cln:ys but !lbsent in the 
silts . Avor~ge drift 1',uter 0ontclins between 11 000 ~n<l 31 000 po.rts· 
prr million of dissolved minerf"l.l sn.lts . 

Be~rpn.w Form~tion 

The Bearpn.w formltion consists of dark m~rine shales nnd 
beds of green sn.nd . Wa.ter from these sn.nds hc.s n. totn.l solid count 
ranging from 300 to 1,600 parts per million o.nd n hardness of moro 
thnn 300 degrees . Cn.lcium. o~rbonn.te is very marked in n.11 sn.mples , 
due, perhaps, to the proxhnity of the water sands to the glacial 
drift . Sodium sulp~te is the chief snl~ present, followed by 
cnlcium carbonate , magnesium. sulphate, m~gnesium ca.rbono.te, and 
sodium chloride in decreasing !ll!Tlount-s. . These waters are distinguished 
from the overlying drift waters by being relatively lov.r in total 
dissolved solids, and in containing no calcium sulphate and only 
moderate a.nounts of sodium sulphate, :magnesium sulph~te, and magnesium 
oa.rbona te • 

Pale Beds 

Pa.le Beds underlie the Bearpaw formation . Total solids in 
waters from there beds vary from 700 to 11 300 parts per million. The 
i.vater is , in most insta.nces , 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 sodii.mi carbonate, in 
contrast with the calcium and ma.gnesii.mi salts distinguishes this water 
from that in Bearpaw sands . The Pale~Beds include much bentonite, and 
it is this mineral that acts ·as a ~~ter softener within the formation. 
The following analyses a.re typical of' waters from the Pa.le Beds: 

SE . _l_~ , NE. 3 SW . · 
., 

sec . 7, SE . sec , sec . • soc • - . ·- ........ .... . . ..... -- . 
21 

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

CaC03 73 . 18 53 35 
----· 

Ca.S04 

MgC03 52 14 45 38 

MgS04 

Na2co3 297 G79 464 562 

Na.2S04 297 158 266 437 
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No.Cl 31 45 4Q, 130 
-·=-+--

Tot-:.1 solids ! 760 l, t 20 ! 940 1,260 
i L 

R.r.:i.rtlne s s 100 20 ' 30 75 H 

Vn.riegn. ted Beds 

In Senln.c Rur'll Uunicipali ty, Saslm.tche"Wnn, o.re a. number of wells 
th('l.t have w'l.ter very similar in cha.racter to th'.'.t found in the Bearpr.w 
forma.tion. These wells ta.p a.n horizon that corresponds with the v~riego.tod 
Beds in .i:" .. lbert:>,, al though they h'C'.ve not been sep:'retted from the Pa.le Beds. 
They are less bentonitic thnn the Pe.le:.:Sods and darker in colour. The 
water is hard and hn.f a low dissolve<l solid content. The three an..~lyses 
given below· show tt gre11t deal of similnri ty a.nd su ~'ge st ~ common horizon. 

Salts 
:NV.r . sec. 21, 
tp.41,r r:;e . 26 

250 

NW. sec. 3, 
tp.41,r ge .28 

305 

SE~ sec. 28, 
tp.401 r go,28 

125 

._,__ _____________ ...._.. __________ -----
~~gC03 

~igso4 

- --·--·-~ I 

1109 80 

149 104 

!'"" 

··----------+----·------..--------------+-----
98 132 

12 12 

--·------:-----
Tofal 'Tflolids 640 640 

R':l.rdness soo 600 

Ribstone Creek Forma tion ------------

155 

69 

386 

18 

780 

500 

Chem.ic!'l.l o.rn.lyses of w~ter frOITl the Ribstone Creek for:n".tion vnry 
more th~n in the P~le Beds , the reason b eing that a.t severql different 
horizons the sedi~ents show c 1nsiderable later~l variation. Th3 f ormation 
includes both ma.rine and non-marine beds, thin coa l sea.ins being present in 
the basal p-crt of the f ormation a.round Paynton, whereas ~outh of fo.shburn, 
on Battle River , marine fossil s were found in strata. con::oider Pd to be a.t 
'lpproximately the so.me horizon . The water '.1n'.1lyses show similarities within 
l:l.:rni ted '1.re'l.s , but long distance correlations Cf\nnot be made safely except 
for the saline wa.ters th~t occur in the flowing wells a t Vera, Muddy lake, 
and a t the south end of Tr"Unping I.a.ke . Analyses of these wa-.er s are given 
in thA foll~wing t abae: 

_ca._C03----4---7-3---+-1--7-3 _ __ ·1f----7-3-+ 1~8± lQ8 ' 90 

Ca.S04 . J .,, j ~ m_- ' .. i· 

MgC 03 38 I-I~.·.. 38 \ 38 l 52 j_ 6 9 j ··-5-2-

MgS04 - - l I 
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Na2co3 129 119 129 11 106 1£5 

Na.2S04 55 55 61 61 49 43 

-·-
.., ___ 

NqCl 2, 929 3,036 2,690 2,863 3, 5'31 3,861 

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

IW.rdness 135 90 nn 100 130 lM 

The simil~rity in these anlayses suggests ~ common source bed, 
The disb.nce be"br.een the Trri.mping lake well 'lnd the Vern wells is "bout 
40 miles. This vmter , which is thought to come from the b~eal sc.nd of 
the Ribstone Creek formation, is not typical of wv:1.ter from the snme 
stratigraphical horizon in the vicinity of Battle River, one reason boing, 
possibly, th".t ~t Bf\ttle River the stream ·mas out through the Ribstone 
C~eek form.f\tion expoGing the sand members 'llong itc banks. This m~y 
ca.use s. more rapid movement of the undergroun6 V'T9.ter in this 11rea th1S1.n 
farther south, "1.nd it is lmown that the ra.tf,? of flow is q, controlling 
factor that g"verns the change of Cf'.tlcium cP.rbom .. te to sodium cB.rbona.te 
when the softenin~ re~gents of bentonite or glauconite are present in the 
sand. 

Some of the soft wa tern from the Rib stone Creek formation cannot 
be distinguished from those of the Pale Beds, whF·reas others ~re ouite 
different. The following an8.lyses illustratetsome of the different types 
of wn.ter from this formation: 

Sa.J, ts 

Se.sec. Ind.Agent'. 
11, tp • . Little ' 
46, rge. Pine I.R. 

28 . ' 

90 GO 

59 

217 392 

'11.644 77'; 

sit! .sec. 
24, tp. 
46, r ge . 

21 

410 

160 

64 

2,518 

. 
NE.sec. '. Se.sec. NE.sec. 
36, tp. '26 . tp. 36 • tp. 
43, r ge . 43 , rge . 41, rge ~ 

18 ' 18 : \ 24 

73 35 73 

38 31 38 

283 592 129 

225 

NW .sec. 
22. tp. 
42. rge. 

23 

125 

97 

196 

12 
"TOt;i~s-ol-id-s"°i2:22-o~.._~1-,-34-o~~-3-,-o-o-o~~.1~6-2-o~~---1-,-2s-o~~ ... -3-,-l-2-0~·;1-,-9-o-o~ 

! ' . 

Ne.Cl 63 76 83 2,690 71 

Hardness l 280 

The above chemica.1 analyses show such a wide range in the 
dissolved salts present in the different waters in the Ribstone Oreek 
formation th.~t they cannot be used for correlation purposes over a large 
ar"e.. 

Conclusions 

(1) In most instances water from glacial drift is ouite 
different from vra.ter from bedrock. 

(2) Some of the bedrock liorizons carry waters thn.t show definite 
chemical characteristics. 

(3) Most waters from glacia l till ca.rry tote.l solids ambunting 
to between 1,000 anduS,000 parts per million.-
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(4) Bedrock w~ters are commonly lOW' in dissolved salts. 
Exceptions to this <lre to be found in W'l.ter from the Ribstone Creek 
formn.tion. 

( 5) Wa. ter from the B ea.rpnw f orme. ti on is ha. rd. l~n a vere. ge 
of ten wells gave a total solid content of 1,100 parts per million. 

(6) Water from the VA.riegatod Beds resembles that from the 
Bearpaw fo~ation. 

(7) Wn ters from the Po.le Beds is mostly sort,. An average 
of ten wells gave a total solid of 1,000 pA.rts per million. 

(8) ~11 sort wnters cont~in sodium oe.rbonate (Nszet 3), which 
is present in water from the Pale Beds and Ribstone Creek .formations 
but absent from the Be~rpe.w formation and v~riogated Beds. 
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WEST P.ART OF THE RURAL MUNICIPALITY 
OF BIGGJill, NO . 347 I 

SASKAT CREWl.N 

yvater Supply 

So far as knMm all wells in this municipality n.re in 
drif't . In the town of Biggar, l mile west of this area, gravel beds 
are found to a depth of nearly 200 feet , and water is obtained in 
several wells at elevations of 1, 950 to 2, 000 feet . The gravel and 
sand beds containing water aro fairly extensive in the west part of 
the municipality, but the water supply in them is wholly dependent on 
rainfall z only one well is more than 100 feet deep, and ucarly two~thirds 
of them are less than. 50 feet . The deeper horizons of water-bearing 
gravel in tho Biggar wells have not been tapped , and offor pro~pccts 
for a large supply of wator should the upper horizons in any placo 
prove ina~equat0 . 

Township 34, Range 15, M• st of the wells in this 
township are from an horizon of gravel und sand beds betwoon elevations 
of 2, 270 and 21 310 feet . Tho higher land in tho central part of tho 
township slopes toward the north and northeast , and in tho lower land 
the water-bearing beds a.re at lowor elevations and probably are not tho 
same horizons that produce water farther s0uth• No doubt dooper wn.tor
boaring horizons tha.n any so fat tapped undo:rlie tho whole township. 

Townfi~p 351 ~an.ge 15' Except 1n tho north this 
township has sandy soil overlying bou1der clay ~ Wu tor is found in sand. 
at shallow depths with the wator-to.ble sloping toward Richmond Lake 
where springs occur . In the oluy area in the north part of the township 
water ooours in sands irregularly distributed at various levels in 
boulder clay. The most persistent water horizon at rcasonublo depth 
occurs between elevations of 21 060 and 21 100 feet . At least ono other 
deeper horizon occurs ut Biggar ut an elevation of about 1,975 feet . 

Township 361 Range 15. Tho broad valley trending across 
this township is oocupiod by Castlewood and othor sma.ller lakes. 
Po.rnllel to those lakes about li miles north is a stony moraine in 
which, apparently, are numorous water-bearing pockets of sandy or 
gravelly materials occurring within a zone botweon elevations of z.100 
and 2, 170 foot . Two wells , each about 70 feot deep, and each 
penetrating to near tho base of this zone, did not find water. Such 
dry holes arc to be expected from tho fortuit~U6 oco:nrrcnco of the 
sand lonsos , but in each case it is probable that water would be found 
utan elevation of about 2, 060 f oot, -or at a depth slightly l e ss tho.n 
150 fe0t . Below this lowvr horizon, which was roached by a few wolls 
in the township, thoro is probably the deeper horizon that pr-Oduoos 
from gravel at Biggar . Southwest of Castlewood Lo.kc tho soil is so.ndy, 
and water co.n bo obtained in shallow dug wells . 

~ship 37, Ro.ngo 15. The sumo wntor-boaring zone as 
in township 36, betwoon elevations of 21 100 and 2, 170 foot, occurs in 
this township, and in addition water has been obtained at irregularly 
distribut0d horizons up to elevations of about 2, 215 feet . No well 
has boon put down to the lower zone, at Nl average elevation of 2, 060 
feot , which offors tho prospect of a .further supply. 
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