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IlJTI;CDUC TIC N 

Information on the ground-water resources nf ea.st-central 
Alberta a.nd western Sa.skfl.tch~n was collected , mostly in 1935, during 
the progress of geological in·'(:estigntinns for oil c.nd gas . The region 
studied extends from Edmonton in the west to Bnttleford in the ea.st , 
and from tovm.ship 32 on the south to toV\rnship 59 in western Alberta.·, 
township 63 in eastern Alberta. , and in part as far north as townfhip 
56 in western Sa.sk~.tchewnn . · 

This rc.gion is crossed by North Sa skatchevr:•m 1.:1.nd Battle 
Rivers, and includes other more or less permanent streruns . ~·iost of 
the lak6s within the rirea., hOW"ever, are alkaline , fl.nd wn.ter is 
obtained in wells from two sources, n'lmely, from water-bearing sands 
in surface or gl<:tcial deposits , and from s~nds in t he underlying bedrock·. 

A division has been made in the well records , in so far a s 
possible, between glacial a nd bedrock W'3.ter-be~ring sands . In 
investigations for oil and ga s, however , the bedrock wells were used to 
tr8.ce the lateral extent of geological formations , with the result that 
the records deal more p<:trticulB.rly with this type of well . No deto .. iled 
stJJdies were m!lde of the gl a cial mn.terbls in relation to thE- water-supply ,.. 
nor were the s l a cial deposits mapped a.dequo.tely for this purpose. In 
al.most a ll of the region investigated in ;. lberta , 'l.nd in Gll but t he 
northeast pa.rt of the r egion studied in Saska tchewan, water can be 
obtained from bedrock . In a f ew places , however , the water fr0In the 
shallower bedrock sands is unsatisfactory, and deeper drilling may be. 
necessary . 

.The water records were obta ined mostly f rom the ·vrell owners , 
some of whom h~d acquired the l and after the water supply had been found , 
a nd hence he.d no per son1l knowledge of the water-bearing beds th3.t had 
been encountered in their wells . Also the elev?,tions of the wells were 
ta.ken by aneroid barometer a nd a re , consequently, only a.rproximate. In 
spite of these defects , howevi=r, it is hoped that the publica tion of 
these 1vater records ma.y prove of value to farmers , town authoritie s , A.nd 
drillers in their efforts to obtain wa ter supplies adequate for their 
n eeds . 

In collecting this informqtion sever a l field pa rties were 
employed. These were under the direction of Professors R . L . Rutherford 
s.nd P. S • 1'Yar:ren of the University of Alberta , C • H. Crickma.y of 
Vancouver~ a nd C; O. Hage,. until recently a member· of the Geological 
Survey . The oil and ga s investig~tions of which these wat er records are 
a p8.rt were undertaken under t he gen er "- 1 supervi sion of G. S . Hume . 

Jublication of Results 

The essential inform-:.tion perb ining to i;round-water condi tione 
is being issued in reports .that in Sa sb>.tchei.van covGr each municipa lity, 
and in .i\. lbe rte. cover ea ch squar e block of sixteen townships beginning a t 
the 4th meridian and lying between the correction lines . The secretary 
'tre8. SUrer of ee .. ch municipa lity in Sa skatchewan a.nd Alberta. wi l l 1.Je 
supplied with the inf'ormgtion covering th~t municipality . Copies of the 
reports will a lso be available for study a t offices of the Provincial 
a nd Federa l JGovermnent Departments . Further assistance in the 
interpreta tion f the reports may be obta ined by applying to the Chief 
Geolo gie.t). Geol0g;i ca. l :survey, Otta.Wu.. Technica l terms u sed in the 
reports are defined in the glo f sary . 



How to Use the Report 

Anyone desiring inform~tion concering ground water in any 
particular-~ locality will find the available data listed in the well 
records . ' . .!These should be nonsul ted to see if a supply of water is 
likely to be found in shallow wells sunk in the el~cial drift , or wheth~r 
a better supply may be obtained nt gre~ter depth in the underlying 
bedrock formations. The wells in glacial drift c0Iru11only show no 
regional le""el, as the sands or gr<l.vels in which the water occurs are 
irregularly distributed and of limited extent. As the surface of the 
ground is uneven, the best means of co:mp1>.ring water wells is by the 
eleim. tions of their wa ter-bef.lring beds . For 0 .ny particular well this 
elevn.tion is obtained by subtr;:.ating the figure for the depth r;.f the 
well to the ·water-bearing bed from that for the surface ele\"a.tion at 
·!;he well . For convenience both the ele"".:-a tion 0f the wells and the 
elevation of the wa.ter ... bee.ring bed or beds in each well r::>.re given in 
the well record tables. Where -.AJater is obtained from bedrock, the mme 
of the formation in which the water-bearing sand occurs is a lso listed 
in these tables, and this information should be used in conjunction with 
that provided on bedrock fonn<1.tions 1 pages 4 to ffil 1 which describes 
these form?.tions and gives their thickness and sequence .. Where the 
level of the water-bearing sand is known, its depth at any point can 
enzily be ce.lcul~ted by substracting its ele~ation, as given in the · 
well record tables, from the elev~tion of the surface at th~t point . 

With each report is a map consisting of two figures . 
Figure 1 shows the bedrock formations that will be encountered beneath 
the unconsolidateo surface deposits . Figure 2 shows the position of 
all wells for which records ~re available, the class of well at ea.ch 
location, ~nd the contour line or lines of equal surface elevation. 
The elev?.tion at any location c11n thus be roughly judged from the neqrest 
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 
ca.lcul~ted, and some inform.c~tion on the character and quantity of water 
can be obtained from a study of the records of surrounding wells . 

GLOSS .. 'i.RY CF TE:mf.S U2,ED 

.:~lka.line. The term 11 allm.lme" has been applied. rather loosely 
to some ground waters that have a peculiar and disagreea.ble taste . In 
the Prairie Provinces, water that is commonly described as allrn.line 
usually contains a large amount of sodium sulphate and magnesium sulphate, 
the principal constituents of Glauberrs salt and Epsom salts respectively . 
Most of the so ca lled alkaline waters a.re more correctly termed sulphate 
waters, m~ny of which may be used for stock without ill effect . Water 
th~t tastesstrongly of common salt is described as salty . 

Alluvium. Deposits of earth, clay, silt, sand , gravel, and 
other m~teria.l on the flood plains of modern streams a nd in lake beds . 

Ac_uifer or Water-bearing Horizon. A porous bed1 lens , or 
pocket in unconsolidated deposits or in bedrock thqt carries water . 

Buried pre-Glacial Stream Channels. A channel carved into 
bedrock by~strerun before the arlvance of the continental ice~sheet, and 
subsequently eithe:.r pe..rtly or wholly filled in by sands , gravels, and 
boulder clay deposited by the ice-sheet or l~ter agencies . 

Bedrock . Bedrock, as here used, refers to partly or wholly 
consolidated deposits of gravel, s~nd , silt, clay, and I1J£.rl that are 
older than the glacial drift. 

Coa.l Seam , ' The same as a coal bed . A deposit of carbonaoeous 
me.teria. l formed from the remains of phnts by partial decomposition l':'.nd 
burial~ 



- 3-

Contour. A line on a m~p joining points that ha'\e the same 
elev!>:bion abo're sea-level . 

Continental Ice-Sheet. The great ice-sheet th~t co'\ered most 
of the surf~ce of Can~da many thousands of years ago , 

Escarpment. A cliff or Q relatiYely steep slope separating 
level or gently sloping are~s . 

Flood Plain . .A fln. t p~rt in o. river V'llley ordinarily above 
vm.ter but covered by wnter ,--h~n tho rh•er is in flood. 

Glacial Drift. The loose, unco~~olid~ted surface deposits 
of sand, gravel, ~nd clay, or a mixture of these , th~t were depos ited 
by the cr:intinenta.l ice-sheet. Cl!.>.y containing boulders forms p.':'.rt 0f' 
the drift and is referred to as glacial till or boulder clay. The 
gle.oial drift occurs in several f'orms ' · 

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

(2) Terminal Moraine or Moraine. ;~ hilly trs.ct of country 
formed by gln.chl drift thri.t was laid down at the m"-rgin pf the continental 
ice-sheet during its retreat . The surface is characterized by irregular 
hills and undrained basins. 

(3) Glacial Ou'b'\IJ'"'J.Sh . Sand and gravel pbins or deltas formed 
by streams that issued from the continental ice-sheet . 

( 4) Ghcial take Deposits• Sn.nd and .. clay5.pla.ins fdrlh:ad in 
glacial lakes during the retreat of the ice- sheet . 

Grour.d Water . Sub-surface vh.ter , or water that occurs 
below the surface of the landp 

Hydrosts.tic Pressure . The pressure th'-'.t ca.uses wa.ter in a. 
well to rise aboye the point at which it is first encountered .. . 

Impervious or Impennea.ble. Beds, such as fine clays or 
sh.a.le , are considered to be impervious or impe!.'llleuble when they do not 
permit of the perceptible passae;e or movement of ground ,,,a.ter . 

Pervious or Permeable. Beds ~re pervious when they permit 
of the percep~ible passage or movement of ground ~~ter , a.s for example 
porous sands, gr::i.vel, and sandstone . 

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

Recent Deposits. Deposits that have been laid down by the 
agencies of water a.nd wind since the disappearance of the continental 
ice-sheet . 

Unconsolide.ted Deposits. The I'lfl.ntle or covering of alluvium 
and glacial drift consisting of loo se sand, gr~1-el, clay, and boulders . 
th~t overlie the bedrock(' 

Vfa ter-1'0. ble . 
sa. tura ted wTthWa t er • 
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 a supply of 
water . WhenllO'Water is obtained they are r eferre'1 to as dry holes . 
Wells in which 'Water is encountered are nf three classes • 

(1) Wells illl. which the water is under sufficient pressure to 
flow aboi.'e the surface of the ground . 
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(2) Wells in which the water is under·pres~ure but does 
not rise to the surface . 

(3) :i'iells in which the w!l.ter does not rise above the water 
table . 

BEDRr.CK FORMi\.TifNS OF WEST-CENTRt.L SJ.SKATCHE11.'::.N AND E,'.',8T-CENTR.t4L ALBERTA 

The fo:nnations th0 .t outcrop in w0st-oentral Saskatchewan are 
an exten~ion of similar formn.tions tk.t occur in ee,st-centrnl Alberti>_. 
They are of Upper Creta.ceious age , and consist entirely of relatively 
soft sh~les and sands , with some bands of h~rd sandstone Qnd l~yers of 
ironstone nodules . The succession,. character , and estLm.a.ted thiclrn.ess 
of the form<i. tions are shown in the following tA.ble ' 

Form.'3.tion 

Edmonton 

Bea.rpa.w 

Pale a.nd 
Variegated 
Beds 

Birch I.nke 

Grizzly Bear 

Ribstone Creek 

Lea. Park 

Ch11ra.cter 

Grey to white , bentonitic so.nds and 
sandstones with grey and greenish 
shales ; coal seams prominent in some 
areas , as a.t Castor , Alberta . 

Dark shales , green 69.nds vnth smooth 
black chert pebbles ; partly non-
mA.rine , with white bentonitic sands , 
carbonaceous shales or thin coal 
se9..Ills simihr to ---hose in Pale Beds ; 
shn.les a.t certain lior i zons contain 
lobster claw nodules and m~rine fossils; 
at oth(r horizons 11re abundant selenite 
crystals . 

Light grey sands with bentonite; soft, d'3.rk 
grey and light grey shales with selenite 
and ironstone J carbonaceous shales and 
coal seruns1 abundant selenite crystals 
in certa in layers . 

Grey sand and sandstone in upp6r part ; 
middle part of shri. les and sandy shales , 
thinly laminated ; lower part vvith grey 
and yellovr weathering sands ; oyster bed 
commonly at base . 

Mostly dark grey shale of marine origin, with 
a few minor BQnd horizons1 selenite crystals 
and nodules up to 6 or 8 inches in diameter 

Grey S'1.nds and sandstones at the top and 
bottom, with intermediate sands and shaleS J 
thin coal seam in the vicinity of Wainwright; 
mostly non-marine , but middle shale in some 
area s is marine . 

Dark grey shales and sandy shales with nodules 
of ironstone ) a sand 70 feet thick 110 feet 
below the top of the for.ma.tion in the Rib
stone area , Albert~ . 

Edmonton Forma tion 

Thickness 
Feet 
i,ooo to 
1,150 

300 to 6("1 
'thins 
rapidly to 
the north
we st 

950 to l ,tao 
in Czar-Tit 
··Hills area J 
may be thin
ner elsewhere 

100 in west , 
but less to 

east and 
south 

Maximum, 100 

Maximum, 325 
at Viking; 
thins east
ward 

051 to 1 , 100 

The name Edmonton formation was f1rst applied to the beds 
containing coal in the Edmonton area ., and later to the srune beds in 
adjoining area s . The formation has a tota l thickness of 11 000 to 
1 1 150 f 8et , but is bevelled off e~stw-a.rd and the e~ st edge of the formation 
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follows a. northwest line from Cororn.tion through Tofield to ~- point 
on North Sa.sk0ttchewnn Rh·er ".bout midWD.y between Edmonton and Fort 
So.skr:.tchewn.n . No Edm·•nton beds occur northec.st of this line, but 
the forr1t.tion i.:Jecomes progressbyely thicker to the soutlwrest due to 
the foct th~ t the beds incline in thfl.t cUrection c.i.nd the surf'a.ce 
bevels across thr-~ . 

The Edmonton fornntion consists of poorly bedded grey D.nd 
greenish clay sh-;.les, coal se~ns , n.n~ s~nds nnd sandstones th"'..t 
con to.in clay ~nd '1. white matuiri.l known n.s bentoni te . This mn.terial 
when wet is "Very sticky '\Il<~ swells grel'.tly im volume , n.n<'l when dry 
tonds to gi•.·e a white ".l.ppe'1.ra.nce to the -eds cont':tining it . Such 
beds are rehti•rely impervious to water , i:md '"l.t the surface produce 
the "burnsw of barren g;rounr'I v"here vegetation is scanty or a'bsent. 

1ifater is rehtively abundant in the Edmonton form~tion, which 
contains :rmch S".nd, commonly in the fonn of isole.ted lonsos distributed 
irregulqrly through the fonn'\tion ~ Conseouently, there is little 
unifonnity :in the depth of wells even within a srr.all a.ref'.. . Water also 
occurs c0IT1monly with cof'l.l senms and, unlil:e the S'.'1.nd lenses , these 1?eds 
are much :nore regular a.nd persistent . In contra.et with tho water from 
the bentonitic sands , which is gener':tlly " soft", water frnm the coal 
SW'.mS 1 !tS the W'.'..ter from the smllow surf!.l.Ce i:leposits , mn.y be 11 hard11 

• 

The bns'1.l beds of the Edmnnton fonn:ttion usu?..lly -o-ontC1.in fresh vrater , 
but this Ilill.Y become br<tckish locally where the undf rlying Bearpaw beds 

conta:in highly nlkn.line or sr..l ty water . 

Bearpaw Fornation 

In southern Alberto. , where the Be'.l.rpn.w for:r.1.'1 tion is thickest, 
the b ods composing it 'll:re mr.inly sh., les th..., t h'.l.';-e been deposited in 
se9.. w'lter. In the :: reA. north of township 32 the form.,..,_tion thins to the 
northwest rond becomes :i shoreline deposit composei:l of shA.lE:s r.ont-:1.ining 
bcntonite , impure s~.nds, A.nd thin con.l seams . In some 11.re'ls, ~s at 
Ryley '.lnd ne'.l.r Monitor.• a.nd in the Neutral Hills , the Be"l.rpa.w conb.ins 
pe:ibble bed::: . At Ryley these <i.re consolid0.ted into ". conglomer0.te, 
but mostly tho pebbles nre loosely dtstributed in sh~le or snnny beos . 

In the n.rea. inrrnedi1>.tely north of to1;mship 32 the Bea.rpa.w 
occupies n. widespre"1.d belt benea.th the gl11.cfol drift , but f<trther 
northwest the belt w1:rrows, nnd 8.t Ryley and northwestward it is only 
a few miles wide. This belt crosses North SasJ.o::..tohewRn River about 
midway between Edr:lonton rind Fort Sask0 tchevm.n . Bearpaw beds fonn the 
mn.in bedrock deposits of the Neutr"..l Hills . FarthPr south, ·where 
they h:vre an expose(! thickness of "'· t le8.st 400 feet , they cont11.in 
green s?..nds , and beds of marine shale interfinger with the bentonitic 
sho les and sr:mds of the underlying fonnr:i.tion . To the north, on the 
banks of North Sri.sb.tchevl':'.n River, the di~·ision between the Bee.rprrn 
~nd the overlying and underlying form~tions is indefinite, ~nd the 
thickness of beds of Bearp::.w age is rehtively Bm'?.ll . 

The wr:i.ter in the Ryley a.ren. is from the Bearp~w form'ttion, 
and is S'1.lty . In other aro'.3.S to the south the marine Bearpaw 
forma.tion ca.rries green sn.nd beds th'.l t yield fresh water , but commonly 
a much better suprly is f ound by drilling through the Bearpaw into the 
underlying Pale Beds . 

In Sn. sh tchewi.n, Be-::.rpaw beds occur southe8. st of Mn.clin and 
south of Lusel-:tnd and Kerrobert . Only the baso.l beds are present, 1=1.nd 
these cont~ir ... gr6en s11nds the.t ').r e commonly vm.ter-bearing. 

Pale n.nd Variego.ted Beds 

Underlying the Be"lrpaw form9.tion is a. succes:::ion of bentonitio 
S:J..nds , sh9.lE>s ~ and sandy sh9.les containing a few coal se9.ms . The upper 
p~rt of this successi'n1 due to the bcx Z>nitic contPnt, is cornmonly 
light coloured "lnd has oeen described a~ the Pale Beds , whereas the lower 
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pe.:!:· i:; 1.f darker 1 n.nd is known as Va.riega ted Beds . In part, da.rk shales 
are present in both Pa.le and Variegated Beds ; others a.re greenish, grey, 
brown, a.nQ dark chocolate, carbonaceous types . The sands may also be 
yell0w: but where bentonite is nresent it imparts a light coJ.our to the 
beds Both Pa.:i.e and Va.riega.ted Bec.s r,re characterized by the presence 
of thin see.ms of ironstoner commonly d!1rk reddish, but in pa.rt purplish, 
Selenite (gypsum) cryst~ls a.re, in places, abundant in the sbn.les . 

The best sections of P~le Beds exposed in the region a.re 
in the Tit Hills .. southwest' of Czar. These hills carry a thin co.ppihg 
of Bea.rpa.w shales: beneatr which, and around Bruce lake, more than 200 
feet of Pale Beds are exposed. The•total thickness of Pale and Variegated 
Beds in the Tit Hills area is about 970 feet. Variegated·'Bec1s outcrop 
J'l.ear Ha.wk:i.ns o~. the Canadian Ne.tiona.l Railway west of Wainwright, hut no 
area exposes the complete succession, which is considered to comprise a.bout 
200 feet of beds~ 

Records of wells drilled into the Pale and Va.riego.ted 
Beds do not, in gener9'l1 indicate lateral persistence of sands for long 
distances, nor any uniform average depth to ~~ter-bea.ring sands in a local 
area. This points to the conclusion that the sands a.re ma.inJ.y local lenses , 
but as such lenses a.re numerous,. few wells fail to obtain water . In the 
Cadogan area rnnny flowing wells have been obtained from sanns a.bout midway 
in the succesfion . In western Sa.skatchevran Paleland Variegated Beds 0ccur 
over a. wide area from Maclin and Kerrobert northeast throur;,h Wilkie to the 
Eagle Hills~ south of Ba.ttleford. Numerous outcrops occur in the area 
south of Unity at Muddy lake~ but south f.1.nd east around Biggar these beds 
are almost wholly concealed by glacial drift~ 

The water from the sands of the Pale ['.nd Variegated Beds 
is generally soft. The supply, apparently, is dependent in pa.rt on the 
size of the sand body the.t oonte.ins the w.:lte:r and in pa.rt on the ease with 
which water may be replenished in the sand . Sm..~11 sand lenses surrounded 
by shales. mn.y be filled with wa.tt)r ·th-'lt h..'1.s infiltrated into them, but when 
tapped by a w·ell the supply may be very slowly replenished .. In m'lny 
instances such wells yield only a small supply, although thifl is commonly 
persistent and regular, 

Bir ch Lake Formation 

The Birch lake formation underlies the Variegated Beds , 
but in ma.n:y areqs the division is not sharp. The type area of the 
formation is a long the north shore of Birch lake south of Innisfree, 
where a section 65 feet thick, composed mostly of S'1.nd, is exposed. The 
total thickness of the formation in this area. is about 100 feet, and 
although this is dominantly sand a central part is composed of a lternating 
thin sand ~nd shale beds . At the ba ::e of the fonn'3.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 Buffalo Coulee in sec~ 3, tp. 47, rge. 7, . 
W~ 4th mer. In both upper and lower parts of the fonrmtion the sand is 
commonly massive and outcrops tend to consolidate into hard, nodular'mnsaes 
from a. foot to a ff!W feet in diameter. Apparently these are formed through 
the deposition of S!llts from the water that finds e.n outlet at the outcrops . 
In fact: in some areas the sand may be traced along the side of a. hill by 
the presence of small springs or nodular llli\.Sses of sandstrme, 

The Birch lake formation occur·s under the drift and in 
outcrops in a large area. south of North Sa.skatcheW'ln_River and northeast 

. of a line from 'Nillingdon 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. fe'it miles north of Hn.rdisty to and 
beyond the mouth of Grizzly Ben.r Coulee in tp., 47: rge. 5 . It is believed,. 
toot tha t a large area. ~ear Edgerton and Chauvin is underlain by the Birch 
Lake fonn.~tion and that it extends southeastwn.rd into Sasklllitchewan around 
Manitou Lake ~and southeast to Vera~ 
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It is thought that the Birch lake formation thins 
ea.stward from its type section at Birch Ln.ke, and that it loses its 
iden-tity in western Sa.sb.tchewan. Deep wells drilled a t Czar , Castor , 
a·nd elsewhere no longer show the Birch Lake as n: cle?,rly recognizable 
sand formations so th~t its southern limit boneath younger formations 
is unknriwn ~ Wherever it occurs a f ~ s~nd, however , it is water-bearing, 
although in snrne areas the sand is apparently too fine to yield any 
considerable volmne of water. In other areas , however, it persistently 
uields good wells~ There is no npp~rent unifonnity in the character of 
the water: which is either hard or soft in different wells in the same 
gener'1.l area~ Direct cont'?..c+; with surface v•nters th".t c ·nt11in ca.lcium 
sulphates :may in time change a 11 soft" water well to a."hard11 water well, 
and many wells are not sufficiently cased to prevent the percolation 
of water from surfa.ce sands into the well , and hence into the deeper , 
soft water producing sanf s. In ra.rt this accounts for the ch'1.nge in 
oha1·aoter of the 'A"tl. ter in a we 11, a. feature th:?. t hn s been noticed by 
mo. IlClt we 11 OY\ner s ., 

Grizzly Bear Fo:nnation 

The type loc~ lity for the Grizzly Bear form~tion, 
which underlies the Birch Lake beds, is ne'3.r the mouth of Grizzly 
Bear Coulee> n. tributary of Battle River with outlet in tp . 47 1 rge . 5 . 
The fornr,tion is ma:tnly composed of dark shales~ thnt were deposited in 
sen. w':l.ter . At the mouth of Grizzly Be':\r Coulee two sh'.:1.le sections, 
en.ch

1
about 100 feet thick, ~re separ~ted by a zone of thin s~nd beds . 

It is now ~ecognized th~t the upper section is the Grizzly Bear shale , 
and thH.t the lovrer oner very simib.r in ch':lre.cter n.nd n.lso deposited in 
sen. vro.. t er: occurs in the next lowei- formo.tion, the Rib stone Creek . The 
Grizzly Bear sh~le contains a thin nodular zone ~bout 50 feet above the 
basep that is: a t about the centre of the formn.tion . This zone is sandy, 
and is believed to yield W!lter in vu.ricus wells . Other thtn sands, in 
places Wl3.ter- bearing, are Also present9 The impervious nature of the 
Grizzly Bear shales makes the over lying Birch Ln.ke s<>.nd a strong n.cquit'er , 
as water ·collects in the S'1.nd above the sh"..le • The contact of the Biroh 
Ln.ke c.nd Grizzly Bee.r fornm.tions can -be traced in some places by the 
occurrence of springs is~uing from the base of the Birch Lake sand even 
where this is not exposed. 

Grizzly Bear shales occur in a road cut on the south 
side of Battle River near the highway bridge at Fabynn . The shf,les 
in this area are about 100 feet thick . It is thought they extend as 
far west a s the Viking gas fi e ld , where they have been recognized in 
samples from deep wells. It is probable, however , that the shales thin 
westwRrd.::'"and thicken eastward so th:"lt their gener<:1.l form is a wedge 
between both higher and lower s~nd beds. The position of the thin edge 
of the wedge to the west is unknown~ but evidently the Grizzly Bear 
lll.llrine sh~le underlies a large area in e<:1.st-centrn.l Alberta. extending into 
Saskatchewan ma.inly in the area south of Ba ttle River . 

Ribstone Creek Fo:nnn.tion 

The type area of the Ribstone Creek fonn~tion is on 
Ribstone Cr eek near its junction with Br.>.ttle River j_n tp . 45, r ge . l , 
W, 4th mer •. At this pla ce the lowPr sand beds of tho formation are 
well exposed. The upper part of the lower Sl'tnd member of this formation 
outcrops on the north side of Ba ttle RivEr, in the northeast ps.rt of 
sec. 26, tp .. 47.r rge , 5,. near the mouth of Griz.zly Bear Coul8e . Above it, 
higher on the bank nnd at a short distance from the river , there is a 
12 foot zone of carbom.ceous and coaly beds in two layers , ea.ch about 
2 feet thick: sepa r a tcd by ll feet of shale. Above this are 90 feet of 
dark shales that o..re thought to have been deposited in sea wn.ter , th~t is , 
they are :m...'1.rine sh':l.le s . The se mn.rine sh<i.l e s in turn are overlain by a 
sandy zone nbout 20 feet thick cont~ ining oysters in the basal part . 
This s~ndy zone is the uppEr sand member of the Rib stone Creek formation~ 
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It t:r..ickens to tho e'.'_st n.nd west fr m the Grizzly Dear area. but is 
probably at no pln.ce much moro thr..n 50 feet thick . 

The lower snnd member of the Ribstone Creek fo~tion 
a.J.so vr:tries in thickness from o. minimum of 9.bnut 25 fe6t . On the 
banks of Vermilion Creek, north of M~nnville , the ba.snl sri.nd is c.t 
least 60, 1nd may be 75 , feet thick . It is overlain by shn.ly sand and 
sandy shale beds: which reple.ca the sh!'.le beds in the oentr'11 part of 
the formation as exposed at· the mouth of Grizzly Be~r Coulee . In the 
Wainwright 1reo., where the form'1tion hn.s been drilled in deer wells , 
the b~s1l s~nd is 60 feet thick, with the central part composed of 
sh.a.le containing sand streaks . The upper sand member is about 20 feet 
thick in this area , The total thickness of the formntion in the ~ 

Wo.inw:right areo. is l~t') to 200 feet, but this increo.ses to the west and 
in t.he Viking area exceeds 300 feet. 

The Ribstone Creek formation is widely exposed in a 
northwest-trending belt in e~st-centr9.l Albert~ . The southwest boundary 
of this n11ri.~hwest-trending belt passes through the mouth of Grizzly 
Bea~ Coulee in tp. 47, rge . 5, and beyond to the Two Hills area in tp. 
54~ rge, 12, whereo.s the northe'3.st boundary crosses North Saskatchewan 
River southwest of Elk Point and extends northwest to include o.n area. 
slightly north of St~ Paul des Metis and Vilna to tp . 601 rge . 14 . 
Within this belt water wellill are cormnon in the Ribstone Creek sands , 
which are almost without exception wn.ter~bearing in some part of the 
formatioTI. The limits of the belt to the northe~st determine the 
limits of water from this source , but to the southwest of the belt, 
as here outlined, W<>.ter may be obtained in this fonn<:>.tion by drilling 
through yhe younger beds that overlie it . The Ribstone Creek sands 
are a prolific source of water in ma.ny places r:i.nd hence the c1.istributinn 
of this form.a tion is of consider'.:1.ble economic importance . Where the 
for:no.tion consists of upper and lower sands with a centrP,l shale zone 
only the sands n.:c-e water-bearing, although thin sand members may occur 
in the shale. "\!Vb.ere the form'.'. tion is largely sand the distribution of 
vm.ter may be in ~ny p~rt of the fonn'ltion, although the upper o.nd 
1ower sands are perhaps the better aquMers . To the east of Alberta. , 
along Battie River and Big Coul9e in Saskatchewan; the Ribstone Creek 
sands are marine~ Y111rine conditions apparently become more prevalent 
to the Routheast and i·\; is believed thn.t in this directi0n the semds 
a.re gradually replaced by marine shales . Thus at some distance 
southeast of Bo.ttleford the Ribstone Creek formation loses its identity 
and its equivalents are shales in a mnrine succes~ion . 

Lea Park Formation 

The Lea. Park formation is largely a marine shnle, and 
only in the upper ~80 feet is there any wo.ter . In the Dina area south 
of Lloydm:lnster the upper beds of the Lea P~rk consist of silty shales 
a·bout 110 feet thick underhin by silty S':l.nds 70 feet thick . Below 
these sands are :mari~e sh~les only, . and these yield no fresh water 
either ln east-central Alberta or west-centrQl Saskatchewan. The sand 
in the upper Lea Park formD.tion is thus the lowest freshwater aquifer 
wi tM.n a very large are'l. The extent of this sa.nd in the Len. Park, 
par·ticulo.rly to the northeast, is not known, but as the strata. in east
centr~ l Alberta have a southwest i~clinn.tion, progressively lower beds 
occur· at the surface to the northeast , Thus .at a short distance beyond 
the northeast bound9.ry of the Ribstone Creek formation, e. s previously 
outlined, the sand in the upper Lea Park reaches the surf~ce , and 
repre8ents the last bedrock ~aquifer in that direction . Farther northeast 
WA.ter mu~t be obtained from glacial or surfRce deposit.s only . 'In 
Alberto. this area without fresh water in the bedrock includes the country 
north of North Sashtchew'rln River in the vicinity of Frog I.a.ke a.nd a 
~krge area. extending to and beyond Ben.v\'r River . In this are9_, however, 
more fresh water streame '1re present than farther south1 ~nd bush lands 
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help to retain the surface wS;ters . The area northeast of North 
Saskatchewan River in Saskatohevro.n is almost wholly within the 
~ea Park formation, where ~~ter can be found only in surface deposits . 

WATER ANl\.LYSES 

Introduction 

Analyses were made of wa.ter samples collected from a large 
number of wells in west-central Saske:tohews.n . Their purpose was to 
determine the chemical c:'laracl:ieristics of the waters from different 
geologico.l horizonE" , and thereby n.rEi 'et' in ·mkirl~g correlo.tions of ··the:., ·.: . '.· 
strata in w1· ich the vJS.ters occur . Al though this was the main 
objective of the analyses, it WV!l.t!r.also realized the. t a. knowledge of 
the miner9.l content of the water is of interest 9:and value to the 
consumer. The analyses were all made in the laboratory of the Water 
Supply ann Borings Section of the Geological Survey, Ottawa . 

Discussion of Chemical Determinations 

The dissolved mineral constituents vary with the material 
encountered by the water in its migration to the reservoir bed . The 
minerrtl salts present are referred to as the tofo.l dissolved solids, 
and they represent the reUdue when the wa.ter is completely evaporated . 
This is eYpressed quantitatively a.s 11 parts per million" , which 
refers to the proportion by weight in 1,000, 000 parts of water . A 
salt when dissolved in'water separates into two chemical units called 
"radic11ls11

, and these are expressed as such in the chemical aDP.lyses .. 
In the one group is included the m~tallic elements of ce.lcium (Ca.) , 
magnesium (Mg) , and sodium (Na.) , and in the other group a.re the 
sulphate (S04), chloride (cl), and ca.rbomte (C03)' radicals . 

The analyses indicate only the amounts of the previously 
mentioned radicals, thus neglecting any silica, alumina , potash, 
or iron thci..t may be present . It will be noticed that in most instances 
the total solids are accounted for by the sum total of the radicals a.s 
shown by the aMlyses . 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 tho sum 
total of the radicals a.s .determined . '1.'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 ea.ch analysis , so that the table presents a consistent record of 
the different com.pounds present . · 

Mineral Constituents Present 

Calcium . Calcium (ca) in the water comes from mineral 
particles pre sent in the surface deposits , the chief source being 
limestone, gypsum, and dolomite . Fossil shells provide a source of 
calcium, a.s does also the decomposition of i~neous rocks . The common 
compounds of calc~um are ';tmlcium ca.rbo:oa. te (.CaC03) and calcium 
sulphate (CaS04). 

Magnesium. Magnesium (Mg) is a common con·st±tuent of many 
igneous rr.JC'Ks and, therefore , very ·prevalent in ground water . Dolomite 1 
a. carbonate of calcium and magnesium, is a lso a source of the mineral . 
The sulphate of magnesia (MgS04) combines with water to form 11 Epsom · 
salts" and renders the vro.ter unwholesome if present in large a.mounts . 

Sodium , Sodium (Na) is derived from a number of the important 
rock-fanning miner~ls , so that sodium su~phate and carbonate are very 
common in ground v.JB.ters . Sodium sulphate (Na2S04) combines with wa.ter 
to form ,, Gla.uber' s salt" and e:xcer-sive amounts makif}·the wa. ter unsuitable 
for driIµd.ng purposes• Sodium carbon.ate ~a2cro3 ) ?r nbla.ck alkali"'' 
waters are mostly soft, the degree of softness depen~ing upon the ra.tio 
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of sodium carbonnte to the c n. lcium '1.nd :mngnesium so.lts . 1;raters 
containing sodium carbonate in excess of ?.00 rarts por million 
a.re unsuitri.ble for irrigation purposes1 • SoditJlll sulph".'l.te is less 

" The extreme limit of salts for irrigation is t11.ken to be 70 mrts 
per 100, 000 , but phnts ·rill not tol erll.te moro than 10 to 20 pnrts 
per 100,000 of bln.ck alknli ( ':l llm.linc c'l.rbon<>.tes '3.nd bicarbonates)" 
Frank Dixey in 11A Prn.cticn.l Ifu.ndbook of We ter Supply'' , Thos . Murby 
& Co • .• 1931, p~ 254. 

harmful . 

SulE'!~C~ . The sulphate (S04) salts r•1 · , ·,.od to .ir: bho::-e 
anr, lyses •1re M.lcitun sulphate (OaS04) , mngne sium sulph.o. te \Mg304) , 
e.nd sodium sulphB.te (No.2804) .. 

Chloride . Chlorine (Cl) is with a few exceptions , expressed 
as sodium ehloride (Nn.Cl): thf.l t is, common table so.lt . It is found 
in nll of the n.!lM.lyses~ most rif the wo.ters containing less than 200 
parts per milliun: but some ~s much as 2 , 000 or 3 ,coo parts . These 
waters h~.ve a br'l.ckish taste . 

Alkalinity. The D.lkalinity determined in these vm.cer 
an"l lyses is b<:i.sed on the assumption that the only salts present in 
the '.'amples tha.t will neutralize a cids are ca.rbon.o.. tes , a nd th'J. t , 
conseauently, the degree of £1 lka.linity is proportional to the a.mount 
of the c~rbon~te radicq_l (C03) pre s ent . 

R~rdness . The hnrdness of ~~ter is the total hardness , and 
has been determined by the amount of a st~ndard son.p solution required 
to form a l a ther that will stand. up (persist) for 2 minutes . !fa.r-dnus 
is of two kinds, temporary a.nd permanent . Temporary. h'l.rdness is 
CQused by cD.lcium and mQgnesium bice.rbonatess which are soluble in 
water but B.re precipitattid as insoluble normal co.rbonn.tes by boiling, 
as shown by tho scale th.at forms in teekettles . Permanent hardness 
is caused by the presence of c0. lcium .q_nd magnesium sulph.'ltes , a.nd is 
not rem(1ved by boiling. The two formE of hnrdness are not distinguished 
in the water a.n'.l lyse s . Waters grade from very soft

2
to very h11.rd , and 

can be clas s ified according to the followinf' system : 

The 11 Examination of Wate1ti and Yfater 8upplies" , Thresh & Boa.le , 
page -21, -iourth-Bd . 1933 • 

A vm. t er under 50 degree s (that is, parts rer million) of 
h~rdness may be said to be very soft . 

A w" ter with 50 to lC.D degrees of hardness mn.y be s~. id to be 
moder~tely soft. 

A wr1.ter with 100 to 1 50 degrees of hardness mn.y be Sllid to be 
moderately hard . 

A wat er with more than 200 and less than 300 degress of he,rdness 
rm.y be said to be hard•~ . 

A vrn.ter with more th.an 300 degrees of hardness may be said to 
be very hard. 

HR.rd ·waters are usually high in co..lcium carbrinate . Almost 
all of the vm.ters from the glacial drift are of this type , especin.lly 
those nht associated with s-:i nd and gravel deposits thri..t come clo r: e to 
the surface . 
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In soft wn.ter the co.lciurn cr.i.rbona.te has been replaced by 
sodium carbonn.te, due t.o nqtural reagents rresent in the so.no and 
l"!b.ys . BentonitE 13.nd gla.uconito ~re two such reo.gents lmown to be 
present . J'iontmorillinite , o:Le of the clo.y-forming minerals , has the 
srune property of softening wn .. ter , ~wing to the o.bsorbec1 sodium that 
is ~vnil~ble for chemical r e~otion • 

Pipor , A. Iii . "Ground Wa. tor in Southi:restern Poru1syl vn.nia.11
, 

Penn . Geol . Surv ., 4th s~ries . 

If surface wn.ter reaches the lower sa.nds by percoln ting 
through the higher beds it may be highly charged ·.,ri th c-o.lcium sa l ts 
boi'ore r eaching the beclroc~ fotmations conmining bentnnite or 
gh.uconitc. The completeness of the e:x.chi:mge of Q'tlo ium. C·'ll"Loruito 
for soditm1 cn.rbom.te will , therefore, depE-nd upon the length of time 
that the 'Nater is in conti:tct with the softening reagent, and 1;1.lso 
upon -l•he ~un.ount of this material present . The rate of movement of 
undergr.oumlr'vm ter ·will, consequentlJ'.•, be a factor in detennining the 
extent of the reaction. 

The ~mou..~t of iron present in the vm.ter was not detennined, 
owing to the po~sibilities of contamination from the iron ca sings in 
the wells . Iron is present in most vm.ters ,, but the ::i.mount ImY be 
small . Upon exposure to n.irLn. red precipitate fonns , the water becomes 
acid, a.nd .• hence, has a corrosive o.ction. When iron is present in 
la.rge amounts the i;m.ter has o.n inky taste . 

,:, i:. TER ANALYSES IN REL" TIC N Tf.· GEOLOGY 

Glacial Drift 

The qmlity of the water from glacial drift depends largely 
on the nature of the deposit from which it comes and on the 0epth of 
the aouifer below the surface . Glacial deposits ma.y be divided roughly 
into three types . 

(1) . Sand and gr~vel beds that form the surfo.ce deposit, such 
as outv.ineh m.'lteri".l and glacial lake sands . 

(2). Buried outwa.sh and intergb.chl depo~its between two tills 
of boulder clay . 

(3) . Pockets or lenses of s~nd anc r;ra.ve l irregularly distributed 
through the till . 

,Yater from s'Urface sand· deposits is nonn'l.lly lhow in dissolved 
salts, the tot~l being gen8r~lly less th'l.n 1,000 parts per million . 

1:Vhere large amounts of limestone occur in the glacial s·~ nd and gravel 
beds a characteristic constituent of the glacial water is calcium 
carbon'l.te, the <:~mount pre<.ont vn.rying frnm 300 to 700 parts per million. 

Wa.ter from buried outwash deposits contains more dissolved 
salts than the surf'loe ·sands , as the wnter in order to r each them has 
to percolo.te through overlying"' till . Rain water contc;ins carbonic acid , 
·which a:ots as a solvent and dissolves o. great deal of calcium, magnesium, 
and sodium from the rock-forming minerals . Sulphn. te se.lts a.re commonly 
present, though their proportions vary greatly in the different W3.ters . 
Tho shales th~t are incorporated in the drift are high in calcium sulphate, 
so th<i.t the ".mount of sho.le prernnt will modify the quality of the 1,,vater . 
The oxidized upper part of the dri.ft cont~ins 1_es ~ sulpha.te than the 
deeper ,, less oxidized boulder clay . The cha.ractur of the water in the 
buried out\1\18.Sh depoEits will, therefore , depend.largely on the 
compo~ttion and amount of till that overlies it . 
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Water from irregularly distr ibuted sn.nd o.nd gr~vel beds 
will vary in its content of dissolved S'.).lts depending upon the 
character of the ffi.')_terio.l ::-urrounding the reservoir beds . As the 
wnter in this type of deposit does not f l ow to nny :ma.rked extent, 
i t is apt to be more highly impregnated with soluble an.Its thnn where 
the underground movement is more rapid . Soft wn.tor in the drift is 
mostly confined to shP.llow i.<rells in sn.nda low in ca.lcium carbonate . 
Vfnters from gl!lci"-1 lo.ki!v clays nrc somet:bnce hiG}l in sol ublc so.l ts: 

The sample fron a viell in glacio.l lake clay on N •1.1; . ~- e:ec., 27, tp . 
42 , rge . 17, h~ s 11 1 040 p~rts per million of soluble salts , l~~gely· 
m"..gnesiuin sulphate o.nd sodium sulphn.to . The so.mple f'rom SE . -4' soc. 
13, tp . 42 , rge . 161 which is believed to come from glacial lake 
silts, h ·1. S o. very different composition . The tota.l solids in it 
o.re only 44t p~rts per million, of ·vhich 250 are c~lcium ca.rbollll.te . 
The gren. t difference in the so wo.ters is due to the high rnluble salt 
content th:.tt is asrncbted with the lake cln.ys but o.bsent in the 
~ilts . Avcr0.ge drift wo.ter nont0..ins between l , OOO ~nn 31 000 po.rts· 
per million of dinFolved miner~l s~lts . 

Be0.rpo.w Formation 

The Beo.rpo.w formo. tion consists of dark m~.rine shales o.nd 
beds of green so.nd . Wo.ter from these sr.nds. ha.s !l totn.l solid count 
ranging from 300 to 1 1 600 parts per million o.nd o. hn.rdness of moro 
tho.n 300 degrees . Calcium c~rbon.~te is very m.a.rked in o.11 B'.:l.!Tlples , 
due , perhaps , to the proximity of the water sands to the glacial 
drift . Sodium sulph~te is the chief so.l~ present, followed by 
cn.lcium carbonate , magnesium sulphate, mo.gnesium cnrbonnte , and 
sodium chloride in decreqsing !!limOUn~a . The::-e waters a.re distinguished 
from the overlying drift 11iaters by being relatively lov; in total 
dissolved solids , and in containing no calc i ur1 sulphate and only 
moderate a.mounts of sodium sulphate, magnesium sulphnte , and mag;nesimn 
carbonate . 

Pale Beds 

Pale Beds underlie the Bearpaw formation . Total solins in 
i,11aters from these beds vary from 7v0 to 113~ parts per million . The 
water is , in most insts.nces , soft , as it contains sodium carbonate in 
excess of calcium and me.gnesium carbonates , but when mixed with surface 
water high in calcium carbonate , it vrill become hard . The high 
concentration of sodium salts , especially sodium carbonate, in 
contrast with the calcium and mA.gnesium salts distinguishes this water 
from thn.t in Bearpa.w sn.nds .. The Pale~Beds include much bentonite , and 
it is this miner9.l that acts as a water softener within the formation. 
The following aw1lyses are typical of water5 f r om the Pale Bods : 

SE . _l_~ , NE . sec . 
.. 

SE . sec . 3 • SVv . · sec . 7 , soc • ... ·-· _ ..... \ ... ..... -- . 
21 

Salts tp . 38, r ge . 21 tp . 39, rge . 25, t p . 37 I r ge .24 , tp . 38~r ge . 23 

Ca.C'.:l3 73 18 53 35 
-----

CaS0.1 

MgC03 52 14 45 38 

MgS04 

Na2c03 297 G79 ·164 562 

Na2S04 297 158 266 437 
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Nn.Cl 31 45 130 
-==-=="--~===.....,_,._, ___ ;__;.·=---=--==================-

Tot~l solids ; 760 

F..n.rtlness 100 

1,020 

20 

Vn.riega ted Be~ .. 

940 1,260 

30 75 

In Senhc Rur"'.l Munioipnli ty, Sask~tchev.rn.n, a.re a. number of wells 
thflt h"l.v-e water very s:imilar in character to th?.t found in thi:; Bea.rpo.w 
formation. These wells ta.pan horizon that corresponds with the V:lriego.tod 
Beds in ~',.lberta, a.lthoush- they h<:.ve not been sept=>.rated from the Tu.le Beds. 
They ~re less bentonitic thqn the Pale:.Beds and darker in colour. The 
water is hard and ho.~ a low dissolved solid content. The three a.ru>.lyses 
g;iven below show n grell.t denl of similarity and sucgost e. common hc1rizon. 

: NV'ro seca 21, }]1N. sec., 3, SE ~ sec. 28, 
Sa.lts 

C11C03 

CaS04 

:tp.41,rge.26 tp.41,rge.28 tp.40,rgc,28 
~-~~-·--~-~-~--~-~...__~--~--

250 305 125 

-----------·-----
Mgf.:03 1109 80 155 

: :MgS04 149 lM 69 

98 132 386 

--·-··-----
NaCl ' 12 12 18 

---- - --·-···-··-- - · ---
Tot~.l ·r.solid s i 640 780 

Rs.rdness 600 600 500 

Ribstone Creek Formation 

Chemical analyses of water from ~he Ribstone Creek form~tioL vary 
more thqn in the P~le Beds , the reason b e ing that a.t sever~l different 
horizons the sedi·nents show c ·nsiderable later~l variation . Th3 for!nn tion 
includes both marine and non-marine beds, thin coal seams being present in 
the basa l p~rt of the formation around Pa.ynton, whereas south of Lashburn, 
on Battle River, marine fossils were found in strata. conEider"'d to be at 
A.pproxima.tely the s~me horizon. The water Qn~lyses show s:hn.ilarities ~~thin 
limited 'treas , but long distance correla.tions CP.nnot be made safely except 
for the s~line waters th~t occur in the flowing wells at Vera, Muddy Lake, 
and a t the south end of Trr-tmping lake. Lna.lyses of these wa"lers a.re given 
in thA foll~wing t~blo: 

Salts 
SE ~ sec ,25, SE.,.sec.22~1 NE.sec.36,i §:Y .sec.7 !SE.sec.30~ 1 S11I.seclO, 
tp .,41,rge. tp.4l;rE~ ~;1 tp . 41,rge •! tp.41,rge rp .38, rge ~ tp .35, 

-------+-__ 2 __ 4 ___ ..__ __ 2 __ 4_, __ ,.;+i\1 ___ 2_,l_;.,_-..;.! __ 2_4_.:., ___ .,;__ 22, i :r ge .20, 

-~:-~-:4-:----4- --::-----::--..... r~1--::--- i:: ~ ~:: , :: 
Mvso4 ------!--------1-1--------+-~· l ... 
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Na.2C03 129 119 129 11 106 u:s 

lh2S04 55 55 61 61 49 43 

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

Tot9.l r:;olids 3,840l 3, 460 3,120 3,200 3,860 4,460 

Ht-.rdne s B 135 90 nn 100 131 13" 

The simib.rity in these anlo.yses suggests a common source bed . 
The cisfo.nce between the TrA.mping lake well 'lnd the Vor'3. welts is n.bout 
40 miles . This vmter , which is thol~ght to come from the b<.1.so.l so..nd of 
the Ribstone Crer::k fonnation, is not typical of w~1ter from the sruno 
stre.tigre.phical horizon in the vicinity of Battle River .,. one res.son being, 
posdbly, th<\t 9.t Bt>.ttle River the stream ·has out ~hrough the Ribstono 
Ct-eek forrnn.tion expocing the sand members n.long ltn ~n.ks . This mny 
ca.use 9. more r13.pid movement of the underground i.vater in this D.rea. than 
farther south , ~nd it is kn.011\/ll that the rate of flow is ~ controlling 
fG.ctor that g•'verns the change of C<J.lcium. carbom.te to sodium c8.rbonate 
when the softening re~gents of bentonite or glo.uconite a.re present in the 
sand . 

Some of the soft w~ters from the Ribstone Creek fonnation cannot 
be distinguished from those of the Pa.le Beds, w'hF·reA.s others 13.re ouite 
different . The follo1hring an.<i.lyses il 1ustra.tetsome of the different types 
of water from this formation : 

Salts 

CR.SO.A. 
"' 

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

28 .. 

90 90 

07 59 

217 392 

SV'!. sec • 
24 , tp . 
46 , r ge . 

21 

410 

168 

64 

; ' 
NE . sec . '.Se .sec. NE . sec. 
36 , tp . '26 . tp . 36 . tp. 
43, rge. ·43, rge . : 41 , rge~ 

18 ; 18 . \ 24 

73 35 73 

38 31 38 

283 592 129 

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

23 

125 

97 

196 

1 644 77'7 2,518 225 s22 . s1 ;1,s11 

NaCl 249 63 16 12 83 2,690 71 

-To-t~l sol_i_d_s_;_2_,-2·2--o__,~-1-,-3-4-0~---3,-o-o-o~---,-6-2-o~~--1-,-2-e-o~~,3-,-1-2-o~~;-1-,-9-o-o~ 

Hardness i 28() 160 750 !110 35 110 600 
! 

The above chemic9.l analyses show such a. wide range in the 
dissolved salts present in the different waters in the Ribstone Oreek 
formation that they C9.nnot be used for correlation purposes over ·a large 
a rf>a. • 

Conclusions 

(l) In most instances wa ter from g la.cial drift is ouite 
different from water from bedrock . 

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

(3) Most w~ters from glacial till carry total solids a.mbunting 
to between l,000 andn3, 000 p<1rts per million. 
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(4) Bedrock waters are commonly low in dissolved salts. 
Exceptions to this are to be found in w<tter from the Ribstone Creek 
formation . 

(5) Water from the Bee.rpnw .formation is ha.rd. An average 
of ten wells gave a total solid content of 1,100 re.rts per million. 

(6) Water from the Variegated Bods resembles that from the 
Bearpe.w formn.tion. 

(7) Wo.ters from the Pa.le Beds is mostly soft. An aver9.ge 
of ten wells gave a to~~l solid of 1,000 p~rts per :million. 

(8) All soft wnters cont~in sodium carbonate (N~zet3 ), which 
is present in water from the Pe.le Beds and Ribstone Creek .fonnations 
but absent from the Bea.rpa.w formation and Variegated Bods. 
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RURAL MUNICIPALITY OF BUSHVILLE , NO . 348, 
SAS KA TC HE1il l\N 

Physical Features 

The ma.in topographic feature of Eushville municipality is 
the glacial moraine tha.t composes Bear Hills. These hills trend 
northwest, and between the ridges in the north and northwest a.re 
elongated gla.cia.l lakes, the largest of which is Whiteshore . The 
present VThi t e shore U:l.ke: however, is only a :r emaa.nt of a. much la.r ger 
gla.cia.l hke tha.t n.t one time occupied a. large a.res. betvreen Bear Hills 
and another well-ma.rked glacial TIOraine t9 the northeast . This lake 
left deposits of bedded silts and clays now expoted in cuts a.long the 
highway (No .14) west of Biggar a.nd south of La.ndis . Probably the area 
of light soil and sand deposits to the eqst of Sprin~~.re.ter a.nd south of 
Duperow and . .A.rgo are part of the lacustrine sedimentation of the gla.cia.l 
period~ but it is not known thn.t all the deposits belong to one large 
lake. The sand is now in pa.rt blown into dunes that cover a. considerable 
a.rea. of waste land within the municipality. Bear Hills to the south 
and west of these lake deposits a.re hill.o a.nd ridges of mora.inal 
materials with abundant boulders in certain a.reas . The ridges are not 
only elongated in a northwest direction but have the distinctive knob 
and kettle topography of ::n.oraines . 

Geology 

So fa.r as known there a.re no outcr0ps of bedrock within 
Bushv:U.le municipality, the entire surface being covered with glacial 
deposits~ From regional infornntion it is thought tha.t Pale Beds lie 
beneath the drift . These beds contain coal southwest of Kelf'ield at an 
eleva-tion of '3.bout 2,085 feet above sea.-level. Sands of probable Pa.le 
Beds outcrop about half a mile east of Stranraer on the south boundary 
of tp .. 32, rge .18, at an elev<i.tion of 1, 995 feet , and good outcrops of 
Pale Beds occur on. the banks of a creek tributary to Ea.gle Hill Creek 
at Herschel, in tp ~ 31 , rge . 17 . The thickness of drift over the Po.le 
Beds :in Bushville,nunicipality is uncertain ~ The deepest well in the 
municipa.l.ity, namely, in tb.e N\IV . sec .34 , tpn35, rge . 17, rea.ched a depth 
of 269ifeet , or a.n elevation of 1,998 feet above sea.-level, at the . 
bottom, where water occurred in a. coarse sand . As no sample of this sand 
is available for study it is questionable whether it is glacial or a. pa.rt 
of the Pale Beds , but as glacial grav~ls occur in wells &t Biggar, 15 
miles east, down to elevations of 11 976 feet , the probabi l i t i es are that 
it is glacial and represents the approximate base of the drift . In this 
well a certain amount of water was also obtained at 120 feet (elevation 
2 , 047 feet) in Ilk'"l.te:ria.l reported as "black muck'' . It is not clea.r what 
this represents; it may be some kind of carbonaceous material in the 
drift~ or it may be an interglacial deposit . The horizon se-ems to be at 
~bout the same level as the widespread zone of outwnsh sands and gravels 
in the drift area. th'"l.t stretches from Battle River southe~st along the 
ea st' s j_de of Tramping lLa.ke .. 

Wo. ter Suppl:r 

Within Bushville municipality water is obtained mainly from 
we:1.ls 40 to 60 or more feet deep, all in glo.cfo.l drift . Where sand deposits 
occur at t:1.e snrfa.ce and act as reservoir beds, the wells are shallower . 
Most of the wells, regardless of depth, are in sands , or more rarely in 
g;re,\"els ~ In thie municipality certn.in of these sands are irregularly 
distributed: wherews others lie within a zone or a.ggregnte of lenticula.r 
V'a.ter-ben.ring srmds e.t ei. fa.lily uniform, local elevation. Such a zone is 
th~t composed of outwash gravels ~nd sands between elevo.tions of 2, 030 
-::,nd 2, 09'..' feet. This zone he.s been tapped by some wells in Bushville 
municipality , ~nd yields the springs at the southeast end of Whiteshore 
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La.ke. These springs, apparently, are similar in origin to those on 
Richmo:ad take in Biggr.r municipality. Below this zone, at an elevation 
of 1,998 feet, water was found in a well in the NW. sec.34, tp.35,. 
rge. 17, at an hor1.zon that may correspond to similar gravel and 
sand horizons at Biggar, and if so is a source of possible supply of 
water within the entire municipality. It is probable, too, that wells 
sunk in the underlying Pale Beds would find water. In most wells 
water from the Pale Beas is f.oft, but in a few, especially where there 
is contrtct ·,'\Tith higher drift horizons, the water may have become hard 
by infiltration of i11.1a.ter from the drift,. Shallow, irregularly distributed 
:.sands occur in the higher parts of the drift, but their positions ar·e 
not p;edictable fr01n the character of the surface, a.nd finding them in 
a well is a matter of cha.nee. 

Township 34, Range 16. Water is obtainable in shallow wells 
throughout +,his township. The northeast pa.rt is covered with sand 
deposits overlying glacial boulder clay, and the water run-off from the 
hills to the southwest is accumulated in these surface sands and may be 
obtained from them by shallow wells. In the higher areas.·to the southwest 
the drift contains sufficient sand, and less commonly gravel, beds to 
provide a water supply, So far as lalow~, no well in the township has 
reached either the zone of outwash gravel and sand, at an average 
elevation of 2 1 060 feet, or the lower sand and gravel zone encountered 
in the Biggar wells, 

Township 34, Range 17~ Bear Hills extend in a northwest 
direction across this townsbip;-with the higher pa.rt to the southee.st. 
In the glacial drift, which covers the entire region, there a.re fairly 
widespread . gravel beds ar_d some sand beds, and .from these all the 
water is obtained. The deepest well, on top of the high land in SE. 
section 10, obtained water.cat 70 feet from an aq1llt~er that is probably 
quite local. It is not knovm whether these hills have a core of Pale 
Beds as in some h:!.lls in other parts of the region. A slope of the wa.ter 
tahle to the northeast is suggested by the elevations on some of the 
acuifers, but the information is not conclusive. As in all wells in 
glacial :material, the source of the water supply is rain. 

Township 35, Range 16 ~ Except in the north and northwe<tern 
part this township is covered by sand and sandy soils, and the water 
s·.ipply :1.n these surface materials is obtained from shallow wells up to 
20 .fE et deep o In the north and n0rthw·estern part off' the township the 
water wells are deeper, but still obtain their water supply from beds 
of sand and grq_vel in the drift, Apparently only locally do these 

. aquifers show continuity, and, as will be reen from the records, more 
than one horizon is represented. The supply of water within the township 
is mostly good, but as is usual in wells in glacial deposits, most of 
the water is hard • The we 11 s in the north~a st corner, at an e leva ti on 
for the A.quifer of 21 094 to 2, 117 fe Ft, may obtain their water from the 
outwa.sh gravel and sand zone already mentioned and having an average 
elevation of 2 ,060 feet. · Usually the aquifer in all wells in this zone 
is below 2,100 feet in elevati•n, but a well in NE. section 35 encountered 
the water horizon at 21 094 feet and·ia well opposite it in SE. section 
2 of the next township north at 21 032 feet, so that both of these 1vells 
seem to fa:ll withiz: the limiti:: of this zone. It is possible that in 
this area, th6 water-bearing zone of lenticular sands is slightly thicker 
than norme.1 1 a condition that would be quite in harmony with the origin 
of such a deposit. 

Tovvn.bhip 35, Ran~o 17. In and around the town of Springwater 
the soil is sandy, and we.. er is obtained from shallow wells. Bear Hills 
extend, into the southwest corner of the township, and the water supply 
iR that part may bEJ e:>:pec.ted to be a.s in the town<hip to the south. As 
e..lready stated; a ·well in N\J\T~ section 34 reached a. yro.ter-bea.ring-; coarse 
f:and o.t a depth of 269 feet in what is probably the basal sand of the 
C:rift. This sand offers a ·widespread supply of 1\0.tei-.9 
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Township 36 1 Range 16. In this township several springs 
at the southeast end of Whiteshore Lake ma.y derive their water from 
outwnsh gravels th~t have an average elevation of 2,060 feet . Other 
wa. ter·-bearing sands also occur irregularly distributed in the drift . 
All the water in this township is hnrd, and some ~f it is quite 
a.lkn.line . Here , as in the adjoining township, there is probably a 
deeper w11ter··bee.ring horizon at an elew.tion slightly lesE than 2 1 000 
fee"':;. 

Tovmship 36 1 Range l '7. The WE"lls in this to~1rniohip are mostly 
from sands or: rarely, gravels in outwash materials, and these aquifers 
occur at elevntions of between 2 1 030 and 2,090 feet, A few wells show 
o.quii'ers o.t slightly higher ~lev<::ttions, as in tp . 35,, rge. 16. It is 
apparent, also, that in r.t few wells sands scattered irregularly in the 
drH')c provide o. good supply of water. A still deeper supply is presumed 
to occur in tho gre:iTel and sand beds at the base of the · ~rif't, and other, 
unknown supp:ies m~y be present in the underlying Pa.le Beds, 
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