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INTRCDUCTION 

Information on the ground-water resources of east-central 
Alberta and western Saskatchewan was collected, mostly in 1935 1 during 
the progress of geological investigations for oil and gas. The region 
studied extends from Edmonton· in the west to Bo.ttleford in the east, 
and from township 32 on the south to township 59 in western Alberta, 
township 63 in eastern Alberta, 3.nd in part a s f ar north as township 
56 in western Sasb.tchewan. 

This region is crossed by North Saslm.tchewa.n and ~attle 
Rivers, and includes other more or less permanent streams ~ Most of 
the lakes within the a rea, h~~ever , are a lkaline, and wate r is 
obtained in wells from two sources, namely, from water-bearing sands 
in surface or glacial deposits, and from sands in the underlying bedrock. 

A division has been made in the wel l records , in so far as 
possible, betWeen glacial and bedrock water-bee\ring sands . In 
investigations for oil and gas , however , the bedrock wells were used to 
trace the lateral extent of geological formations, with the result tha t 
the records dea l more particularly with this type of well. No detailed 
studies were made of the gl ac ial materials in relation to the water-supply, 
nor were the glacial deposits mapped adequately for this purpose. In 
almost all of the region investigated in Alberta, and in all but the 
northeast part of the region studied in Sa~katchevmn, water can be 
obtained from bedrock. In a f ew places , however, the water from the 
shallower bedrock sands is unsatisfactory, and deeper drilling may be 
neceasary • 

. The water records were obtained mostly from the well owners, 
some of whom had acquired thelland after the water supply had been found, 
and hence had no personal knowledge of the /\18.ter-bearing beds that had 
been encountered in their wells. Also the elev3. tions of the wells were 
ta.ken by aneroid barometer and are , consequently, only approximate . In 
spite of these defects, howevPr, it is hoped that the publication of 
these water records may· prove of value to farmers , town authorities, and 
drillers in their efforts to obtain water supplies adequate for their 
needs. 

in collecting this informat ion several field parties were 
employed. These were under the direction of Professors R. L. Rutherford 
and P. S • Wai:.ren of the University of Alberta., C. H. Crickmay of 
Va:ncouver, and c, O. Hage, until r ecently a member of the Geological 
Survey. The oil and gas investigations of which these water records are 
a part were undertaken under the gener~ l supervision of G. s . Hume. 

Jublication of Results 

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

· treasurer of each municipality in Saskatchewan and Alberta. will be 
supplied with the information covering that municipality . Copies of the 
reports will also be aVailable for study at offices of the Provincial 
a·nd Federal GGovernment Depe.rtments . Further assistance in the 
interpretation · f the reports may be obtained by applying to the Chief 
Geologie.tJ. Geological ;survey, Otta.Wa.. Technical terms used in the 
reports are defined in the glossary. 
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How to Use the Report 

Anyone desiring information concering ground water in any 
particular .-~ locality will find the available data listed in the well 
records. ~These should be consulted to see if a supply of water is 
likely to be found in shallow wells sunk in the glacial drift, or whether 
a better supply may be obta ined at gr eater depth in the underlying 
bedrock formations. Thh wells in glacia l drift commonly show no 
regional level, as the sands or grave ls in which the water occurs are 
irregularly distributed and of limited extent . As the surface of the 
ground ia uneven, the best means of comparing water wells is by the 
elevs.tions of their water-bearing beds. For any particular well this 
elevation is obtained by subtr~ating the figure for the depth Gf the 
well to the water-bearing bed from that for the surface elevat ion at 
the well. For convenience both the e l evation. rif the wells and the 
elevation of the water-bearing bed or beds in each well are given in 
the well record tables. VIJher e water is obta ined from bedrock, the name 
of the formation in which the water·-bearing sand occurs is R.lso listed 
in these tables, and this information should be used in conjunction with 
that provided on bedrock formation::>, pages 4 t o rtr ~ which describes 
these formations and gives their thickness and sequence. Where the . 
level of the water-bearing ~and is known, its depth at any point can 
ettAily be calcul'3.ted by substracting its elevation, as given in the · 
well ~cord tables, from the elev~tion of the surface at that point. 

With each report is a map consisting of two figures. 
Figure 1 shows the bedrock format ions that will be encountered beneath 
the unconsolidated surface deposits. Figure 2 shows the position o:f 
all wells for which records are available , the class of wel l at each 
location, and the contour line or lines of equal surface elevation. 
The elev?.tion at any location can thus be roughly judged from. the ne'3.rest 
contour line, and the records of the wells show at what levels water 
is likely to be encountered~ The depth of the wel l can then be 
calculated, and some informat ion on the character and quantity of -water 
can be obtained from a study of the records of surrounding wells • 

. I 

GLOSSARY CF TERJi'-S USED 

Alkaline. The term 11 allm.U:ne" has been applied rather loosely 
to some ground waters that have a peculiar and disagreeable taste. In 
the Prairie Provinces, water that is commonly described as alkaline 
usua1ly contains a large amount of sodium sulphate and magnesium sulphate, 
the principal constituents of Glauber's salt and Epso~ salts respectively. 
Most of the so ca lled alka line waters are more correc~ly termed sulphate 
waters, m~ny of which may be used fo r stock without ill effect. Water 
that tastesstrongly of common salt is described as salty. 

Alluvium. Depos its of earth, Jlay, silt, sand, gravel, and 
other material on the fl ood pl'.lins of modern streams and in lake beds. 

Aquifer or Water-bearing Horizon . ~\. porous bed, lens, or 
pocket in unconsolidated deposits or in bedrock th'.lt carries water. 

Buried pre-Glacial Str eam Channels. A channel carved into 
bedrock by a strerun before the a dvance of the continental ice-aheet, and 
subsequently either partly or wholly filled in by sands, grave ls, and 
boulder clay deposited by the ice-sheet or hter agencies . 

~edrock. ~edrock, a s here used, refers to p:i.rtly or wholly 
consolidated depos its of gr avel, sand, silt, clay, and mar l that are 
older than the glacial drift. 

Coal Seam• '. The same as a ·coal bed. A depo.sit of oarbonaceoue 
materia.l ..f'ormed f'rom 1:.h~-p.L'Urts-·bypa.rtial decompo-sition and 
Purls.l. 

I 
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Contour. A line on a map joining points that ha\""e the same 
eleVa.tion above sea-level. 

Continenta l Ice-Sheet . The gr eat ice-sheet thA.t co,rered most 
of the surface of Canada many thousands of years ago. 

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

Floo~ Plain. A flat p'.lr t in a river va.lley ordinarily above 
we.tar but covered by water ,,-hen the rizer is in flood. 

Glacial Drift . The loose, unco~eolidated surface deposits 
of sand, gravel, and clay, or a mixture of these, tha.t were deposited 
by the continental ice-sheet. Clay containing boulders forms pa rt of 
the drift and is referred to as glacia l till or boulder clay. The 
glacial drift occurs in several forms& 

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

(2) Terminal Mora ine or Mora ine. A hilly tract of country 
formed by gl acia l drif~ th~t was laid do¥m at the m~rgin of the continental 
ice-sheet during i ts retr eato The surfa ce is characterized by irregular 
hills and undra ined ba sins . 

(3) Glacial Ou.l:wa sh . s.and and gravel pl::i.ins or del t a s formed 
by streams that issued f rom the continental ice-sheet. 

(4) Glacial Lake Deposits. Sn.nd a:i:ld~·cliiyipiains ··fdrnmd in 
glacial lakes during the retreat of the ice-0heet. 

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

Hydrost'.ltic Pressure, The pr essure th~t causes water in a 
well to rise above the point at which it is first encountered, 

Impervious or Impermeable. Beds, such as fine clays or 
shale, are considered to be impervious or impe!."ffieable when they do not 
permit of the perceptible passage or movement of gr ound water . 

Pervious or Permeable . 'Beds are pervious when they permit 
of the perceptibl e pas sa ge or movement of ground ·water, a.s for example 
porous sands, grave l, a nd sa ndstone. 

Pre-Glacial Land Surface . The surfa ce of the l and before it 
was covered by the continen ta l ice-sheet. 

Recent Deposits. Deposits that have been la.id down by· the 
agencies of water and wind since the disn.ppearance of the continenta l 
ice-sheet. 

Unconsolidated Deposits • . The rL'lntle or covering of a lluvium 
and gl acial drift consisting of loose sand, gr~ vel , clay, and boulders 
that overlie the bed rock . 

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

Wells. Holes sunk into the earth so a.s to reach a. supply of 
water. When no water is obtained they are referred t o as dry holes. 
We lls in which water is encountered a.re of three classes• 

(1) Wells i~ which the wa.te.r---is--under su:rfioient pressure to 
flow aboye the surface of the ground• 
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(2) Wells in which the water is under pre ssure but do e s 
not rise to the surface . 

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

BEDROCK FORNlAT ICNS OF \IVEST-CENTRJ, L SJJ.SKATCHE11'':,N AND Ell.S T-C ENTRf, L ALBERTA 

The f ormations th':'. t outcrop in west-centra l Sa.skatche-wan are 
a n extension of simi l ar formations thc. t occur in east-centra l Alberta. 
They are of Upper Creta ceious age , a nd consist entirely of relatively 
soft sh.ales and S::!.nds , with some bands of hard sandstone and layers of 
ironstone nodules . The succession, cha r act er , and estimated t hickness 
of the for:ma tions are shovm in the f ollowing t able i 

Formation 

Edmonton 

Bearpa.w 

Pale and 
Variegated 
Beds 

Birch I.ake 

Grizzly :Dear 

Rib stone- Creek 

Lea. Park 

Chs. r a cter 

Grey to white, bentonit ic sands and 
sandstones with grey anc gr eenish 
sha les; coa l seams pro~inent in s ome 
ar ea s, as a t Castor, Alberta . 

Dark shales , gr een sand s wi t h smooth 
black chert pebbles ; partly non-
me.rine, with white bentonitic sands, 
carbona ceous sha l es or thin coa l 
seams similar to -bno se in Pa le Beds ; 
shale s at certa in horizons contain 
lobster claw nodules and :mar ine fossils; 
a t . other horizons a re abundant selenite 
crystals. 

Li ght grey sands with bentonite ; soft, dark 
grey and light gr ey shB. l es with se lenite 
a nd irons t one; ca rbonac eous shales and 
coal seams; abundant se l enite crysta ls 
in certa in l ayers . · 

Grey sand and sandstone in upper part; 
middle part of sha l es and sandy shales, 
thinly l aminated; lower part with grey 
a nd yellow weathe1·ing sands ; oyster bed 
commonly at base , 

Mostly dark gr ey shale of marine ori gin, with 
a few minor sand hori zons; selenite crysta ls 
and nodul es up to 6 or 8 inches in diameter 

Grey S'.1.nds and sandstones a t the top a nd 
bottom, with intermed~ate sands and sha leSJ 
thin coa l seam in the vie ini ty of Wa inwright; 
mostly non-marine, but middle shale in some 
area s is marine . 

Dark grey shD.l es a nd srrndy shales with nodules 
of irons t one; a sand 70 feet thick 110 f eet 
below the top of the f ormation in the Rib
stone a rea, Alberta. 

Edrrionton Format ion 

Thicknes s 
Feet 
11 000 to 
1,150 

300 to 6~e 
~hins 

rapidly to 
the north
we st 

950 t o l,~')0 

in Cza r-Tit 
cllills 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 

05~ to 1,100 

The nrunff Edmonton formation wa s first applied t o the beds 
containing coal in the Edmonton a r ea , a nd l a ter to the same beds in 
adjoining areas. The format ion has a t otal thickness of l,OOO to 
1 1 158 f eet, but is bevelled off eastward and the ea st edge of the formation 
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follows a north•rnst line from Coronation through Tofield to '.l point 
on North Sa.sk13.tchewan River <?.bout mid·w::ty between Edmonton o.nd Fort 
So.sks.tchevran . No Edmonton beds occur northec..st of this line, but 
the form.a.tion becomes progressively thicker to the Gouthwest due to 
the fact that the beds incline in thR.t direction and the surface 
bevels across them . 

The Edmonton forn"l.tion consists of poorly bednGd grey and 
greenish clay shr:1.les, coal seams , ancl sands '3.nd sandstones th"'..t 
contain clay o.nd '1 white material known as bentonite . This rrnteria l 
when wet is -very sticky <tnd swells gr eG.t ly iu volume , and when dry 
tends to give a white appear::rnce to the ".:ieds conb.ining it, Such 
beds a re relA.ti~re ly impervious to water , e,nd ~t the surface produce 
the "burns"" of barren grouno ""here veget ation is scanty or ~sent. 

Water is rehtively abundant in the Edmonton fornrtion , which 
contains l!luch so;.nd , commonly in the fonn of isolated lenses distributed 
irreguhrly through the form'\ tion.P Consequently, there is little 
uniformity in the depth of wells even 1;;i thin a small are'\ . Water a lso 
occurs commonly with coal seams and , unlike the sqnd lenses , these beds 
a re much mor e regular and per sistent . In contrr:1.stwith the ·water from 
the bentoni tic SR.nds , which is gener'3. lly 11 soft", water from the coal 
se<>.ms , e;s the "1Jl.'?.ter from the shallow surff'.ce deposits, may be 11 hard". 
The bn.s'3.l beds of the Edmonton form"l.tion usuR.lly uonb .in fresh v'8.ter, 
but this im.y become br<tckish locally where the underlying Be::i.rpaw beds 
·contain highly o. lkn.line or sn..l ty water. 

Becrrpaw Form'.1.tion 

In southern Alberto., wher e the Be'.lrpn.w form"..tion is thickest, 
the beds composing it are mo. inly shales th~.t ha.ve been deposited in 
sea wo.ter. In the area north of tovmship 32 the form'ttion thins to the 
northwest 'lnd becomes a shoreline deposit composed of sh'.'l.les cont?.ining 
bentonite, impure sands, n.nd thin con.l seams . In some a r e<J.s , f\.S at 
Ryley '.1.nd ne'3.r Monitor, '.1.nd in the Neutr a l Hills, the Be::i.rpaw cont::i.ins 
pebble beds . At Ryley t hese 'lre consolid'.'l.ted into n.. conglomer~te , 

but mostly the pebb l es a r e loosely distributed in sh~le or sandy becls. 

In the a r ea immediately north of tovmship 32 the I earpaw 
occupies o. widespread belt benee.th the ghc io.l drift , but f".l.rther 
northwest the belt rn.rrows, n.nd o.t Ryl ey and northwestward it is only 
a few mile s wide . This belt crosses North Sa.sk;1.tchewan River a.bout 
midway between Edmonton nnd Fort Sask? tchewan~ Be!irpaw bea s form the 
main bedrock deposits of the Neutr"l. l Hills. Farther south, wher e 
they hi".. 'Te an exposed thickness of <.1. t le8.st 400 feet, they cont'lin 
green sands , and beds of marine sh2le interfincer with the bentonitic 
shales and sands of the underlying form~tion . To the north, on the 
bo.nks of North 8'.lskat.cheW':l.n River , the di-·ision between the Benrp~w 
and the overlying and underlying forn'ltions is indefinite, and the 
thickness of beds of Bearp~w age is rel?.tively Sin'?,11. 

The w>. ter in the Ryley area is f rom the Ben.rp'lw fonn'I. tion, 
and is sr:i.lty. In other '.l.reas to the south the m'.l.rine Bea.rpaw 
formation ca rries gre en sand beds th'Ct yield fresh water , but commonly 
a much better sup~ly is found by drilling through the Be~rpa.w into the 
underlying Pale Beds. 

In Saslc:i.tchew::i.n , Bearpaw beds occur southeast of Maclin and 
south of Luseland and Kerrobert . Only the basa l beds are present , ~nd 
these contain green sands that are commonly water-b.earing . 

Pale and Va riegated Bed s 

Underlying the Be~rpaw formation is a succession of be:ntonitd.o 
sands, shales, and sandy sha les containing a few coa l seams . The up per 
part of this succession, due ~o the be! ·~~mi tic content, is commonly 
light coloured and has been ddscribed ao the Pale Beds, whereas the lower 



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

The best sections of Pale Beds exposed in the region are 
in the Tit Hilla, southwest of Czar . These hills carry a thin capping 
of Bearpaw shales, beneath which, a nd a round Bruce lake, more than 200 
feet of Pa.le Deds are exposed . The total thickness of Pale and Variegated 
Beds in the Tit Hills area is about 970 feet. Variegat~d ·'Beds outcrop 
iear Hawkins on tne Canadian National Railway west of Wainwright, but no 
a rea exposes the complete succession, which is considered to comprise a.bout 
200 feet of beds, 

Records of we lls drilled into the Pale and Variegated 
Beds do not, in genere.l, indicate lateral persistence of sands for long 
distances, nor any uniform average depth to water-bearing sands in a local 
a r ea . This points to the conclusion that the sands are ma.inly local lenses, 
but as such lenses are numerous , few wells fail to obta in water . In the 
Cadogan area many flowing we lls have been obtained .f rom sands about midway 
in the succesEion. In western Saskatchewan Paleland Variegated Beds occur 
over a wide area from Maclin and Kerrobert northeast through Wilkie to the 
Eagle Hills, south of Ba.ttleford. Numerous outcrops occur in the area 
south of Unity a.t Muddy Lake, but south and ea.st around Biggar these beds 
are almost wholly concealed by glacial drift. 

The water from the sands of the Pale and Variegated Beds 
is generally soft. The supply, apparently, is dependent in part on the 
size of the sand body that conta ins the ~~ter a nd in part on the ease with 
which water may be replenished in the sand . Small sand lenses surrounded 
by shale& may be filled wi t h watcr ··tha t h:..1.s 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, a lthou·gh this is commonly 
persistent and regular . 

Bir ch Lake Fo:rma ti on 

The nirch lake formation underlies the Variegated Beds, 
but in man~r arei:ts the division is not sharp . The type a rea of the 
formation is along the north shore of Birch La.ke south of Innisfree, 
where a section 65 feet thick , composed mostly of sqnd , is exposed. The 
total thickness of th~ formation in this area is about 100 feet, and 
although this is dominantly sand a central part is composed of a lternating 
thin sand and shale beds. At the baEe of the form~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 formation the sand is 
commonly massive and outcrops tend to consolidate into hard, nodular masses 
from a foot to a few feet in diameter . Apparently these are formed through 
the deposition of salts from the water that finds e.n outlet at the outcrops. 
In fact, in some areas the sand may be traced a long the side of a hill by 
the presence of small springs or nodular wnsses of sandstone. 

The Birch lake f ormation occurs under the drift and 1n 
ou"t¢rops in a large area south of North SaskatchewaL River and northeast 
of a line from Willingdon to Inn.isfree and Minburn,. East of this area 
the southwest boundary is more irregular, but outcrops are persistent on 
the banks of Battle River from a fe'il miles north of Hardisty to a nd 
beyond the mouth of Grizzly Bear Coulee in tp. 47, rge. 5. It is believed, 
too, that a large area near Edgerton a nd Chauvin is underlain by the Birch 
I.a-ke formation and that it extends southeastward into Sa.sb!ltohewan around 
Manitou Le.ke ~and southeast to Vera~ 



- 7 ,.. 

It is thought that the Birch Lake format ion thins 
eas tward from its type section at Birch Lo.ke, a nd that it los es its 
identity in we stern Sa sk:\tchewan. Deep we lls drilled at Czar, Castor, 
a.·nd elsewhere no longer show the Birch Lake as o: clear ly r eco gnizable 
sand f ormation, so that i ts southern limit beneath younger formations 
is U11m.own, Wh er ever it occurs n.c a sand , however , it is vmt er -bearing, 
a lthough in some a r eas the sand is appa r ently t oo fine to yield any 
considerable vo lume of water . In other a r eas , however , it persistently 
wields good we lls. Ther e i s no appar ent uniformity in the cha r a cter of 
the wat er, which is either ha rd or soft in different wells in the srune 
gener 9. l a r ea . Direct cont'lct with surface' naters th<J.t c 'nt'3.in ca lcium 
sulphates ma.yin time change a "soft" w'.'l.te r ·well to a"hard" water wel l, 
a.nd many wells a r e not sufficiently ca sed to prevent the percolat ion 
of water f rom surface sands into the well, and hence into the deeper, 
soft wate r producing sanns . In ]'."lrt this a ccount s f or the ch'lnge in 
cha r acter of the wa ter in a 1 ell, n. f eature tho.t has been noticed by 
ma.rw well owners . 

Gri zz ly Bear Format i on 

The type loca lity for the Grizz ly Bear f ormQtion, 
which under lies the Birch L'.lke beds , is ne9.r the mout h of Gri zz ly 
Bea r Coulee, a t ribufo. r y of Batt l e River with outlet in tp . 47 , r ge . 5 . 
The f orm,,_tion is ma inly composed of dark sha l e·s .: tl'm.t were deposited in 
sea W'lter. At the mouth of Gri zz ly Bear Coulee two shale sec tions, 
ea.ch about 100 fe et t hick, 'lr e separqted by a zone of thin s~nd beds . 
It is novv e ecog;n.iz ed th'l t the upper se ction is the Grizzly Bea r sha le, 
and that the lower one , very simila r in ch3.racter and a lso deposit ed in 
sea wat er, occurs in the next lowe r format ion, t he Ribstone Creek . The 
Griz zly Bear sh'l le conta ins a thin nodul a r zone about 50 feet above the 
base , that is , at o.bout the c ent re of the form'ltion . This zone is sandy, 
and is believed t o yield wn.ter in va rious we ll s . Ot her thin sands , in 
pla ces wa t er-bearing, ar e 'l lso pres ent, The impervious :nature of the 
Grizzly Bear shal es makes the overlying Birch 18.ke s,.,_nd a strong a.c quifcr, 
as water collects in the S'lnd above the sh('_l e . The contact of the Birch 
Lake and Grizzly Bear form.Qtions can be t r a ced in some pl a ces by the 
occurrenc e of spr ings is suing f rom the base of the Birch Lake sand even 
where this i s not exposed . 

Gri zzly Bea r shales occur in a. road cut on t he south 
side of Battle River nea r the h i ghv.ray ·bridge a t Fa.byan ~ The shales 
in this ar ea a r e about 10~ feet thick . It is thought they extend as 
f a. r west as t he Viking gas field , wher e they have been recognized in 
samples from deep wel ls, It is probable , h~Never , that the sha les thin 
westwa.rdrand thicken eastward so that their gener a l fonn i s a wedge 
between both h i gher and lower sqnd beds, The position of the thin edge 
of th e wedge .t o the west is unknown, but evid ently the Gri zz ly Bear 
marine shale underl i es a l a r ge a rea in e~st-centra l Alber t a ext ending into 
Saskatchewan mainly in the a rea. south of Battle Ri ver. 

Ribstone Creek Formn.ti on 

The type a r ea of the Ribstone Cr eek formation is on 
Ribstone Cr eek near its junction with Battle River in tp . 45 , r ge , 1, 
W. 4th mer. At this pl ace the lower sand beds of the f ormation are 
well exposed . The upper part of the lowe r s~nd · member of this f ormat ion 
out crops on the north s ide of Battle R iver ~ in the northeast part of 
sec. 26, tp. 47, r ge . 5 ~ near the mouth of Gri zz ly Bear Coulee ~ Above it, 
higher on the bank and a.ta short distance f rom the river , there is a 
12 foot zone of ca rbonaceous a.nd coa ly beds in two l ayers , ea.ch about 
2 f eet thick , separated by 0 f eet of shale. Above this are 90 feet of 
dark shales that a r e th~ught to ha.ve been deposited in sea wat er, that is , 
they a re marine shales . These mar ine sh~les in turn are overla in by a 
sandy zone a.bout 20 feet thiok-contn..ining oysters in the basal part. 
This sandy zone i s the upper sand member of the Rib-stone Creek formation . 



It thickens to the ea.st a nd west frnm the Griz~ly Dea r a rea but is 
probably at no place much more tha.n 50 feet thick. 

The lower sand member of the Ribstone Creek format ioi 
also varies in thickness from a minimum of about 25 feet. On the 
banks of Vermilion Creek, north of Mc.nnville , the bn.sa.l sn.nd is :J. t 
least 60, o. nd may be 75,feet thick. It is overla in by sh~ly sand and 
sandy sha le beds, which replace the sh':'.le b eds in the centr'"l.l po.rt of 
the formation as exposed at' , the mouth of Grizzly Beo.r Coul9e. In the 
Wainwright a rea. , where the formatirm has been drilled in de ep wells, 
the basa l sand is 60 f eet thick , with the centra l po.rt composed of 
shale conta ining sand streaks. The upper sand member is about 20 feet 
thick in this area . The tota l t hickness of the f ormat ion in the 

. Wainwright a r ea is lCO to 200 feet , but this increases t o t he west and 
in the Viking area exceeds 300 f eet. 

The Ribstone Creek forma t ion is ~ide ly exposed in a 
northwest-tr ending b elt in e')_st-o entrs. l Alber t::;. . The southwest boundary 
of this n rirthwest-trending belt passes through the mouth of Grizzly 
Bear Coulee in tp. 47, r ge . 5, a.nd beyond to the Two Hills area in tp .-
541 rge. 12, wher ea s the northe '.3. st boundary cro sses North Saskatchewan 
River southwest of Elk Point and extends northwest to include an area 
slightly north of St, Jaul des Metis and Vilna to tp •. 60 1 r ge . 14. 
Within this belt water wellS a r e common in the Ribstone Creek sands, 
which a r e a lmo s t without exception water -bearing in some part of the 
formatio~. The lirnite of the belt to the nor theast determine the 
limits of water from this source , but to the southwest of the belt, 
as here outlined, wqter may be obta ined in this formation by drilling 
throu~ 1he younger b eds that over lie it. The Ribstone Creek sands 
are a prolific source of v;ater in m.qny pl a. ces o.nd henc e the d istributinn 
of this formation is of considero.b le economic importance . Where the 
formation consists of upper and lower sands with a central shale zone 
only the sands a re water-bearing, a l though thin sand members may occur 
in the shale . Wher e the form". tion is l a rgely sand the distribution of 
water may be in any part of the fonnation , a lthough the upper a nd 
lower sands a re perhaps the better aqut&ers. To the east of Alberta , 
along Battl e River and Fig CouHe in Saskatchewan, the Ribstone Gre ek 
sands are marine. Marine conditions apparently become more prevalent 
to the southeast and it is believed that in this direction the sands 
ar~ gradually replaced by marine shales. Thus at some distance 
southeast of Battleford the Ribstone Creek formation loses its id entity 
and its equivalents a r e sha l es in a mn.rine succession . 

Lea Park Formation 

The Lea Park formation is l a r gely a marine sh£1. le,, and 
only in the upper 180 feEt is there any water . In the Dina ar~a south 
of Lloydminster the upper beds of the Lea. P.1. rk consist of silty shales 
a:bout 110 f eet thick underla in by silty ss.nds 70 feet thick. Below 
these sands are marine shales only, and these y i eld no fresh water 
either in east-central Alberta or west-centr ':t l Saska tchewan. The sand 
in the upper Lea Park format ion is thus the lowest freshwater aquifer 
within a very l a r ge a rea . The extent of this sand in the Lea Park, 
particularly to the northeast, is not known, but as the strata in east
centra l Alberta have a southwest inclination, progressively lower beds 
occur at the surface to the northeast. Thus -.a. t a short distance beyond 
the northeast bounda ry of the Ribstone Creek formation, a s previous ly 
outlined, the sand in the upper Lea Park r eaches the surface , and 
represents the l ast bedrock ~ Etquifer in that direction . Farther northeast 
water mu st be obtained from gl ac i a l or surf~ce deposits only. In 
Alberta this area wi t hout fresh water in the bedrock includes the country 
nor:t'h of North Sasb.tchev\TB.n River in the vicinity of Frog Lake and a 
llo.r~ ar ea extending to and beyond Beaver Ri ver . In this a rea , however, 
more fre.sh wat er streams ,are~-b--'than...t'arthar - south, a nd bush laJO.ds 



- 9 -

help t o ret'3.in the surface W"B;ters. The a rea northeast of North 
Sa skatchewan River in Saskatchewan is almost wholly within t he 
Eea Park formation, where ~~ter can be found only in surface deposits . 

WATER ANALYSES 

Intr oduction 

Ana lyses wer e made of water samples collected f rom a l ar ge 
numb er of wel ls in we st -centr a l Saskatchevro.ri . Their pur pose was to 
determine the chemica l ch'lracteri st ic s of the waters fr om different 
geolo gica l horizons , and ther eby n.Ps ist'in ·rrikmn,g correlo.tions of ·:the· 
strA. t a inwl· ich the writters occur . Although this ·was the ma in 
obj ective of the analy ses , i t 1w-a~0a l s o rea li zed t hat a knowl edge of 
the minera l content of the water is of interest ~and va lue t o the 
consumer . The analyses were all made in the l aboratory of the Water 
Supply a nd Borings Section of the Geol ogical Survey, Ottawa . 

Discuss ion of Chemica l Determinations 

The dissolved minera l constituents vary with the material 
encountered by t h e wa ter in its migr ation to the r eservoir bed . The 
minera l sa lts pre sent a r e r eferred t o as the t ob .l dissolved soiids , 
a nd they r epr esent the r e6 i due when the water is completely evaporated. 
This is eYpressed - quantitatively n.s 11 parts per mi llion", which 
r efers t o the proportion by weight in 11 000 1 000 parts of water. A 
sa lt when dissolved in water separat es into two chemica l units ca lled 
"radicnls", and these are expr essed as such in the chemica l ana l yse s .. 
In the one group i s inc l uded the m~allic el ements of ca lcium (Ca) , 
magnesium (Mg) , and sodium (Na) , and in the other group are the 
sulphate (S04) , chloride (Cl), and carbonate (c a 3)' r ad ica l s . 

The a:rw. lyses indicate only the amounts of the pr evious l y 
ment ioned r adicals, thus neglecting any si lica , a lumina , potash, 
or iron that may be pres ent. It wil l be not iced that in most instances 
the t ota l solids a r e a ccounted for by the sum t ota l of the r ad ica l s as 
shown by the ani:t l yses . Actually , the residue when the 1\~ ter is 
complet ely evaporated still reta ins some combined water of crysta lli zation, 
so that the fi gu:fes for the " tota l solids" ar e hi gher than the sum 
tota l of the r adica ls as .deter mined , TThe se r a dicals a r e al so 
"calcula ted in aseumed combinations" to indicate the theoretica l amounts 
of differ ent sa l ts pr esent in the water. The same method W9.S followed 
in each analysi s , so tha.t the tab l e pr esents a cons istent record of 
the different compounds pr esent. 

Miner a l e onsti tuents Pr esent 

Ca lcium. Ca lcium (ca) in the water comes f rom miner a l 
particles pr esent in the surface deposits , the chief source being 
limestone , gypsum , and dolomite . Fossil sheal s provide a source of 
calchnn, as do es a l so the decomposition of i9neous rocks . The common 
compounds of ca lcium ar e 0>J.11.lcium carbonate (CaC13) and ca lcium 
sulphate (CaS 04) . 

Ma gnesium. Magnesium (Mg) is a common com;:tttuent of many 
i gneous r ocks and, therefore , very ·pr eva lent in ground wa t er . Dolomite , 
a carbonate of calcium and magnes ium, is a l so a source of the miner a l. 
The sul phate of magnesia (MgS04) combine s with water to form "Epsom · 
salts" and r enders the water unwholesome if pr esent in large amounts . 

Sodium. Sodium (Na) is derived from a numb er of the impor tant 
rock:...f'o~erals, so that sodium su~phate and ca rbonate are very 
common in ground waters. Sodium sul phate (Na2so4 ) O-Ombines with water . 
to fonn "Gla uberts sa ltn- and excersive amounts ma.k1~ .. 1-the water unsuitable 
for drizjking purposes, Sodium ca rbone:te ~azC'03 ) or "bla ck alkali'~' · 
waters are mostly soft , the degree of softness depen0 ing upon the ratio 
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of sodium carbonate to the calcium and magnesium salts . ·waters 
containing sodium carbonate in excess of 200 parts per million 
are unsuitable for irrigation purposes1 • Sodium sulphate is less 

"The extreme limit of salts for irrigation is to.ken to be 70 parts 
per 100,000, but plants will not tolerate more than 10 to 20 par ts 
per 100,000 of black alkali (alkaline carbonates and bicarbonates)" 
Frank Dixey in ·11 A Practical Hn.ndbook of 1Nater Supply", Thos . Murby 
& Co., 193l, P• 254 . 

harmful. 

Sulphates . The sulphate (S04) salts r eferred to .in these 
analyses are ca lcium sulphate (eo.S04) , magnesium sulphate \MgS04 ) , 
and sodium sulphate (Na2S04) ,. 

Chloride. Chlorine (Cl) is with o. few exceptions , expressed 
as sodium chloride (NaCl) , that is, common table salt . It is found 
in all of the an.~lyses , most of the waters conta ining less than 200 
parts per million, but some as much as 2, 000 or 3 , OOO parts . These 
waters have a brackish taste . 

Alkalinity . The alkalinity determined in these wn·ter 
analyses is bas ed on the assumption thn.t the only salts present in 
the samples that will neutralize acids are carbonates, and that , 
consequently, the degree of a l kalinity is proportional to the amount 
of the ca rbonate r ad ica l (C03) present . 

Hardness . The hardness of water is the toto.l hardness, and 
has been determined by the amount of a standard soap solution required 
to f orm a lather that will stand up (persist) for 2 minutes . Har~ru;~s 
is of two kinds , temporary and permanent. Temporary: h~rdness is 
caused by calcium and magnesium bicarbonates, which are soluble in 
water but are precipitattd as insoluble normal ca rbona tes by boiling, 
as shown by the scale that forms in teakettles. Permanent hardness 
is ca.used by the presence of cn lcium and magnesium sulphates , and is 
not removed by boiling. The two form s of ha rdness .... a.re not distinguished 
in the water analyses . Waters grade from very soft

2
to very hard , and 

can be class ified accor ding to the following system' : 

The 11 Examination of Wo.te1t1 and V\fater 8upplies11
, Thresh & Beale , 

page -21, - .E<'fourtli-Bd . 1933 • 

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

A wnter with 50 to lCD degrees of hardness may be said to be 
moderate ly soft. 

A water with lJO to 150 degrees of ha rdness may be said to be 
moderately hard. 

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

A water with more than 300 degrees of hardness may be sa. id t o 
be very hard . 

Ha.rd >va.ters are usually high in calcium oarborui. te. Almost 
all of the waters from the --glacial drift are of this type , especially 
those nht associated with sand and gravel deposits that come close to 
the surface . 
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In soft water the calcium carbonate has been replaced by 
sodium carbonate, due to natura l reagents present in the sand and 
clays. Bentoni t e and glauconi te r.ne two such rec.gents lrnovm to be 
pr esent . Montmorillinite , one of the clay-forming minerals , has the 
same property of softening water , ~wing to the absorbed sodium that 
is available for chemica l reaction • 

Piper , A. M • "Ground Water in Southwestern Pennsyl vnnia" 1 

Penn. Geol . Surv ., 4th series . 

If surface water rea ches the lower sands by percolat ing 
through the higher beds it may be highly charged ,,,i th cnlcium salts 
before rea ching the beoroc~ formations containing bentonite or 
glauconite . The completene ss of the exchange of calcium ca rbonate 
for sodium carbonate will, therefore, dep end upon the length of time 
tha~ the water is in contact wi t h the softend.ng reagent, and a lso 
upon -.he amount of this mo.terh l pr esent . The rate of movement of 
underg~ounrl.rvm.ter will, consequen~lyy, be a factor in determining the 
extent of the reaction. 

The a.mount of iron present in the water was not determined, 
owing to the possibilities of contamination from the iron casings in 
the wells . Iron is pres ent in most vr'l ters , but the amount mn.y be 
small. Upon exposure to a iria red precipitate f orms, the water becomes 
acid , and , hence, has a corrosive action . Yhen iron is present iri 
large amounts the water has an inky t aste . 

WATER ANA LYSES IN REL" ... TH N Tr; GEOLOGY 

Gla cial Drift 

The quality of the water from gl acial dri~ depends large ly 
on the nature of the deposit from which it comes and on the nepth of 
the aquifer below the surface . Glacial deposits ma.y be divided roughly 
into three types. 

(1) . Sand and gravel beds that form the surface deposit , such 
as outvm.sh materhl and gl acia l lake sands . 

(2). ~uried outwa.sh and intergl a cia l deposits between two tills 
of boulder clay. 

(3) . Pockets or lenses of sa nd anc gr ave l irregula rly distributed 
throu gh the till. 

Water from surface sam:k dl!lposi ts is norma lly lhow in diss olved 
salts, the tot~ l being general ly less th'ln 1, 000 parts per million . 
\IVhere large amounts of limestone occur in the gl a cia l S<1.nd and gravel 
beds a characteristic constituent of the glacia l water is calcium 
carbonate, the amount present varying from 300 t o 700 parts per million . 

Water from buried outwash deposits contains more dissolved 
salts than the surfa ce sands, as the w~ter in order to reach them has 

7 ' 
to percolate through overlying till. Rain water contains carbonic acid, 
which ~ot s as a solvent and d~ssolves a great dea l of ca lcium, magnesium, 
and sodium from the rock-forming_minera ls. Sulphate salts are commonly 
present, though their proportions vary greatly in the different waters . 
The shales that a re incorpora ted in the drift are high in calcium sulphate , 
so that the amount of shale preoent will modi~y the quality of the ~~ter. 
The oxidized upper part of the dri~ conta ins less sulphate than the 
deeper, less oxidized boulder clay. The cha racter of the water in the 
buried outwash deposits will, therefore , depend.largely on the 
oompoettion and amount of till that overlies it . 
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Water from irregularly distributed sand o.nd gravel beds 
will vary in its content of dissolved salts depend ing upon the 
character of the mD.teri a. l surrounding the reservoir beds. As the 
water in this type of deposit does not flow to any marked extent , 
it is apt to be more highly impregnated with soluble salts than where 
the underground movement is more r apid. Soft water in the drift is 
mostly confined t o shallow wells in sands low in ca lcium carbonate. 
Waters from glacial lakbrclays o.re sometimes high in soluble salts: 

The sample from a well in glacial lake clay on N.W.c i sec . 27, tp. 
42, rge. 17, h<:>.S 11 1 040 parts per million of soluble sa.lts, largely· 
mn.gnesium sulph~te o.nd sodium sulphate . . The sample from SE , % sec. 
13, tp. 42 , rge, 16, which is believed t o come from glacial lake 
silts, h~s o. very different compo si tion, The t oto. l solids in it 
o.r e only 440 parts per million, of ·vhich 250 are calcium carbonate . 
The gr eat difference in these vmter s is due to the high soluble salt 
content tho.t is asEociated with the lake clays but absent in the 
silts . Average drift water conta ins between 1,000 o.nd 3, 000 po.rts 
per million of dissolved miner~ l SQ l ts . 

Deo.rpaw Formo.tion 

The Bearpn:w foliJl.(l ti on consists of dtuk marine sho.les and 
bed s of green sand. Water from these snnds. h::>.s n total solid count 
ranging from 300 to 1,60~ parts per million o.nd a hardness of more 
than 30~ degree s . Calcium c~rborote is very ma r ked in o.11 samples , 
due, perhaps , t o the proximity of the v~ter sands t o the glacial 
drift. Sodium sulphe.te is the chief so.l~ present, followed by 
calcium carbonate, magnesium sulphate , magnesium carbonate , and 
sodium chloride in decreasing lllllllOunt-a . These iva.ters are distinguished 
from the overlying drlft waters by being relatively low in total 
dissolved solids, and in containing no calciurn sulphate and only 
moderate amounts of sodium sulphate , magnesium sulphate, and magnesium 
carbonate. 

Fale Beds 

Pale Beds underlie the Bearpaw formation. Total solids in 
1vaters from these bed s vary from 700 to 11 300 parts per million. The 
water is, in most instances , soft , as i t conta ins sodium carbonate in 
excess of calcium and magnesium carbonates , but vhen mixed with surface 
water high in ca lcium carbonate , it will become hard. The high 
concentration of sodium salts , especially sod ium carbonate , in 
contrast with the calcium and magnesium sa lts distinguishes this water 
from that in :Oearpaw sands . The Pa l e"Beds include much bentonite , and 
it is this mineral that acts•as a ~~ter softener within the formation. 
The following analyses are typical of waters from the Pale Beds : 

SE . sec. 16' NE . sec . 3 , SV'l . sec . 7, SE . sec . 21 

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

CaC03 73 18 53 35 

CaS04 

Mgco3 52 14 45 38 

MgS04 

Na2C'03 297 679 464 562 

Na2S C)4 297 158 266 437 
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NaCl 31 45 4a 130 
~ 

' Total solids 760 1,020 940 1,260 

Ha.rtlne s s 100 20 !( 30 75 

Vo.r i e ga ted Beds 

In Senlac Rur 'l. l Municipality, Saslmtchewan, a re a. number of wells 
that have water very similar in character to th'l.t found in the Bearpaw 
formation. These we lls tap an horizon that corresponds wi th the VGri egated 
Beds in Alberta , a l t hough they have not been sep0.r a ted f rom the Pa le Beds , 
They are less bentonitic than the Pa le lBeds and darker in colour. The 
water is ha rd and haF a low disso lved solid. content . The three analyses · 
given below show a gr eat deal of s imilar ity and su ggest ~ common horizon . 

Salts 

MgC 03 

::MgS 04 

NaCl 

!NW . sec, 21 , 
i tp . 41 ,r ge .26 

250 

1109 

149 

98 

12 

Tote. l rrs olids i 64() 

Hardne ss 600 

N1N. sec . 3 , 
tp . 41,r ge .28 

305 

00 

104 

132 

12 

640 

600 

Ribstone Creek Formation 

SE ~ sec. 28, 
t p . 40,rge .2~ 

125 

155 

386 

18 

78 1 

500 

Chemica l ana lyses of water f rom the Ribstone Creek form~tion vary 
mor e tha n in the Pale Beds, the reason b e ing that at severa l different 
horizons the sedh1ents show con s ider ab l e lator fl. l variation ~ The f onnation 
include s both marine a nd non-marine beds , thin coa l seams being pres ent in 
the basal part of the f ormation a round Paynton, whereas south of Lashburn, 
on Battle River , marine fossils we r e f ound in strata consider ed to be at 
approximately the same horizon . The water ano. lyses show similarities ~Qthin 
limited a reas , but long distanc e correla tions ce.nnot be ma d e safely except 
for the saline waters th<.1. t occ ur in the flowing wells a t Vera , Muddy Lake , 
and a t the south end of Tr .'l.mping Lake . Analyses of the se v\ra-Iers a r e given 
in the following tab~o: 

i . ! ! 
[ ~ - SE ~ sec~25 , NE . sec . 36 , ! I SE . sec . 22 j' SVr . sec .7 SE . sec .30~. seclO , 

tp . 41,rge .tp.38, r ge •I tp . 35 , Salts t p ,.41,r ge . tp.4 l;r ge 4; tp . 41,rge . I 
1\ 

I 
24 24 , 24 , l 24 , 22 , ! r ge . 20 , 

Ca C03 73 73 73 l9R 103 ' ,0 - - - - ; 

CaS04 ... - - ..., m- -
- -
MgC03 38 38 38 52 69 52 

- - - -
MgS04 - .... ... - ... ... 
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Na 2C 03 129 119 129 11 106 1Z5 

Na2S O ~ 55 55 61 61 49 43 

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

Tota l solids 3,q40 : 3, 460 3, 120 3, 200 3, 860 4 , 46() 

Hardne s s 135 90 llO 100 130 1311 

The similarity in t hese anlayse s sugges t s a corrunon source bed . 
The distance between the Trampi ng Lake we ll '.l.nd t he Vero. we lls i s about 
40 mile s . This vm.t er , which i s t ho ught to come f rom the b"l. sa l sand of 
the Rib stone Cr eek f orme. ti on, i s not typica l of "'-"l t er f r om t he same 
stra tigr a phica l horizc~ in the vicinity of Battle Ri ver , one r ea son being, 
po ss ibly, th1=1. t a t Ba t t l e River the st ream ·has cut t hrough the Rib stone 
Creek f ormation expos ing the sand members a l ong it s banks . This may 
ca use a mor e r a pid movement of t he underground water in th i s o. r ea t han 
f arther wuth , g_nd it is known that the r ate of fl ow i s '.l controlling 
f actor that gr'ver ns the change of ca lcium carbon'.l.te t o sodium c1=1. rbo na te 
wh en the softening r eagents of bent oni te or gl auconite ar e pr esent in the 
sand . 

Some of the soft wa t er s from the Rib stone Creek formation cannot 
be d istingui sh ed f rom t hose of t he Pa l e :C eds , whFr ea s other s a. r e cuite 
differ ent . The f ollo¥nng ana lyses il l u stra t etsome of the differ ent t ypes 
of wat er f rom t hi s fo rmation : 

Sa l ts 

C"l.8 04 

NaCl 

Se . sec. Ind .Agent ; 
11 , t p . · Lit tle . 
46 , r ge . Pine I .R . 

28 ,... ' 

90 90 

59 

21'( 392 

1 644 777 

249 63 

Tota l solids12 , 220 1, 340 

Hardnes s 21JO 160 

SW . sec . 
24 , t p . 
46, r ge . 

21 

410 

l6R 

64 

2 , 518 

76 

3, 000 

750 

i ,1 
NE . sec . :Se . sec . · NE . sec . NW . sec . 

22 . tp . 
42 . r ge . 

36, t p . ' 26 . t p . . 36 . tp . 
13 , r ge • . 43, r ge . 41 , r ge 4 

18 . 18 . '\ 24 23 

73 

38 

203 

225 

12 

620 

1 u o 
I 

35 

31 

592 

522 

83 

1, 200 

35 

73 12 5 

38 97 

129 196 

61 ;;1, 541 
,: 

' 3 , 120 :1 ... 900 

llO ·1 600 
i 

The above chemica l ana l yses show such a wide range in t he 
dis solved sa lts pr e sent in the differ ent wate r s i n t he Ribstone Oreek 
formation tha t t hey cannot be u sed for corre l at ion pur poses over a lar ge 
a rve. • 

Conclusions 

(1) In most i n s t a nc e s wa t er f rom gl acia l drif t i s ouite 
differ ent from wat er f rom bedrock. 

(2) Some of the bedrock ~orizons carry wa t ers t hnt show definit e 
chemica l char acteristic s . 

(3) Mos.t wa t ers from gl acial till carry tota l solids ambunting 
. t o between l _. 000 and.nS , OOC p9.rts per million .-
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(4) Bedrock waters are commonly low in dissolved salts. 
Exceptions to this are to be found in water from the Ribstone Creek 
formation. 

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

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

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

(8) All soft waters conta in sodium carborIB.te (Na 2co3), which 
is present in water from the Pale ~eds and Ribstone Creek .formations 
but absent from the D8arpaw formation and V~riegated Beds. 
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LOC lL TI.1PROV1:1::J.~ENT DIST~UCT , I~- 0. 5 3 2, 
S . _SK · ~ T Cif;1N! AN 

Ph~rs ice 1 Featuras 

The main topoc raL>h ic2l features of this munic ip uli ty are 
North Saskatchewan River, which forms part of the southern 
boundary, and. the steep esca.1~pment t h2.t trends northweste.r;l~r 
from the riv ·.;; r bank in tp. 53, iti1:~~ - 25, to Oldman and Clnion 
Lakes. This esca rpment divides the <;rea into tv10 parts . The 
no1·the<0:s tern p dr t is ab out 100 feet hi gher than the plain along 
Saskatchewan River and is cov~~ed with a rockv bould~r till. 
In township 55 t~e surface becomds mo~ J broke~ and is marked 
by .i.:ecess ional moraines. The lowe.r· pL1in is cut b~r several 
streams thr.t enter the Soskatchewan . The l a r ges t of these, 
Pilestone Creek, 2 t one time c~rried e large amount of Da ter. 
Tlle-'- e aj:e also severa.l P .::e.::.s of sc. ~ nd c:.nd gH·vel, huge ou tw3.sh 
gravel deposits in t he vicinit~ of Fort Pitt post office , and an 
erea of s 2nd, nuw blown into dunes, e~s t of ha~lan post ~fice. 

Geologil 

Ou tc_ ops of sl1ale and s a.nd~r shale ci ":u found a. long Pipe 
stone Creek c:.nd S0_sk:2 tchewan Riv,,r . An outc1·op on the east bank 
of Pipestone Creek in sec. 34 , tp. 53 , rge . 26, is v~~y s dndy 
ne a r the top ut un elevation of 1,860 feet. The lower pa rt of 
the section is da.rk grey, t~rpic e. l Le a Park shale . The upper 
S9ndy phase is suggestive of the upp0.::· p <:. . .i:' t of the fo.rma'cioh a.nd 
its proximity to ovarl~1 ing Rib stone Cr0ek Sc:'.nd . It may be 
present to the north of the escarpment face refe~red to above . 
The lowe~ beds are underlain by the Lea Park shale . 

\ le te.r Supply 

The surface deposits of s end and gravel on the lower land 
~rield c.< good suppl~1 of g.i . .'ound vrn t-.::r at shallow depths. These 
glacial deposits, though relut1vel~ thin, are the onl~ source 
of t, ood VJ «l. ter, LS °Gl:i.e suppl:r f:i.>om the underl~ring shale is scc:nt~r 
end of poor qu a lity. Locating a b OOd well will , the~efore, 
depend upon fin~inb a s and or gravel be d a bove the shale. On 
the higher land to the nort~ the boulder till contains less 
send and b.1:'2 Vel, and ~a te~ possibiliti es in it are not as good . 
The a.q_uif ei:s the:.:·e :1 :i.:e lenses or po ck:evs of sand. o:c gr2vel 
i.i:reguls . .rly dis·c.cibut0d thr·ough the boulda:.. till, and finding 
one of them is l.:! . .:cg-::;l~r a matte: .. : of oho.nee. HovJev:;:;r , in tp. 
54, rge. 25, whore b~avul deposits e~a com~only exposed, it 
is to be 0xpected th~ t w. tor n ill be found in one of these at 
a shallo~ dopth . 

Township 53, Hange 25 . Tha chief topo f raphicu l fe a tures 
in this towns hip are S£sk&tchGwan Rive r and F.renchmans Butte. 
Th0 l'iver is en u.:.:enched in a v e:.lle~r <·,bou t 400 feat b alor1 the 
lovel of the plain thc t occupi0s th~ e ~ste~n half of tho town
ship. In the wast the e~osion nssociatad wi th the early stages 
of the ~iva~ ramoved a l s~ge part of this plain , leaving an 
escarpmant f ace that trends no~th~est whe~e t he riv~r swings 
to the wast in section 21 . On the low0 r l and P r~ f a irly l~rgc 
deposits of s and ~nd gravel , wh3T3as the higher plain is 
compose 2 almost untir0ly of bould~r clay. Frenchmans Butte , 
an isolc; ted circul c:'.:c hill on st:: ct ions ~~3 A.nd 24 , hc:.s the 
appeerenca of a drur,1lin with t he st\:!1.:Jpost fc:ce tow drds the 
north. Sevo~al simila r hills in thG vicinity a ~o v0.ry much 
smaller, and, so f ur as c~n b~ det0rmined, they arJ all composed 
of bouldo1· till. 
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A well dug on N.-d: . S8 ct ion 15 cncoun t 101'8d shalo & t 90 f cot, 
indicat ing th~ app roxim8t0 d0pth of the d.r ift on t he pl8.in. 
Tho olGvation of t he top of t ho shal 0 is 1,940 f0~t ab ovo sca
lcvol, much highor t han t h Gt of an~' ou t c.rops of shal0 oxp o sod 
along Sa ska tchewan Riv 0r or Glonbogio Crook. 

Tho g.:cound-wstor supply is obta i nu d from va;; ious h ol'izons 
in tho drift deposit a t dopths t hat ~ange from onl y a fuw 
fcot to 84 fo 0 t. On t h0 pl ain alo n~, tho 0cs t sido of t ho to vn
ship t ho alovations of t ho aquifors of most of t hu wo lls a~~ 
bc t woon 1,988 and 2,022 fo0t , and , consc ~u0ntly, lack tho 
uniformit? of l ov.J l t hc.:t i. 1ould bu exp0ctod from a l a 1•g..; singl0 
deposit. It would appoa~ , thJ~vf o r~ , t hat thoy r~p r0s ont a 
largo numb..:, .L- of small dop o:::;i ts of s 8.nd and gI·uvc l L.'rc;gul 3.rl y 
distributed throughout t ho drif t. Thu e l eva tion of tho top of 
t ho shalu in s0ction 1 5 is 1,940 fo._:_ t. This is considorably 
loH.:;r than t ho doopo.:i.' aquifc.L·s in t h-:- wells, and to gothor with 
th0 fact th~ t n o sand nor g r 2vo l was cncount0r0d in t h0 lowor 
p a rt of tho drift on section 15 , may i ndicate a sc~rcity of 
sand in tho low0r pa rt of th0 d~ift deposi ts. On t he low~ r 
l a nd to t ho no :i.·thwJs t t h:.; dr1it is t hinner , with mo l ' C sc::nd and 
gravel n0ar t ho surface . \lhorv no w~ t Gr is oncoun t0~od in t ho 
drift a s0apagc supply may bo ob t a ined on top of thG bedrock 
shalo . This should bo adaqua t v providJd th3 WGll is i n a 
f av ourublo lo c8,t ion , wh0.i..«.; v1L<. t -:.:1' a ccumula t 0s i n doprossions on 
th0 surfa cu of thos0 imp urvious bods . 

Township 53 , Range 26 . Th0 surfec0 deposits in t h0 p Rrt 
of this township n ithin this district h av 0 b0an grvatly modif iod 
by fluviogl a cia l s tl'oams from t he wes t and north. Pipestone 
Creek, flo1Ning f1"om t h...: nor-th in a doop va lley th<.: t vrns c rod0d 
by the g l c:. ci o. l w<~ t crs , ont or·s t ho S2.ske.. tchovff.n in s.:;ction 27 . 
Tho w0st side of t ho township i s covu1•....,d Hi th n 1 2.r ge doposi t 
of s a nd tha t now ht:.s bo0n blonn i n to dunes . This S':<.nd d0posi t 
is nssoci c.tud ':Ji th t ho u~ l ly stage s of Srskr' t ch~;Wan Rivor 
and th0 fluviogl~ ci al w2 t ors from tho north . Kost of it w2s 
do:pos i t0d bofor .J t hu ch.s.nn:J l of Pi pos tone Cro~ k w-: s o ro da d 
to its pr0scnt luvol. 

Tho Wh tar l ovo l i n t h is s nnd r roa is nonr the surface, 
as tho s ~nd is undorla in by rol~tivo ly imp0rv ious boulder till 
and shale. Outcrops of shal o fr. oxpo s~d 2 t V8~ious p l 2 cc s 
a long Pipest one Crook . The uppo~ p ~ rts, as exposed in soction 
34 r long t h..; r or. d, ·-1· ,, c:.uit o s ~rndy , 2.nd ::.pp·...; '" r to bo n...; 0 r tho 
top of the; fo .rm2.tion. ThJ ol0v c.t ion of th..:. top of this s nndy 
shalo is 1,860 fJvt . The wal l on N1 . s~c tion 33 is r~port o d 
to h~vc obt ~in0d w- tc~ in ~ s = nd~ shnlo nt r n olov~ tion of 
1,855 fc~t, sugg~s tin~ th~ s2ou str~ t ~ s s thos0 axposod ~long 
t ho ra nd in s Gction 34 , clt hough who~~ it w~s Gxum i nud th~ s ~ nd 
wns too fine to form n good 8C Uifo~. I t is p rob ~b lo , h oweve r, 
th:'. t t hosu s ': nd~r shr: l 0 b.::.d.s r:.r de upvrc rd into S '~nd th.:c t would 
bo mor•.J suit .~·.bl .J for _n r.c.:_uif'or. So f::_r .S c n be d;_,t...;1'min0d, 
t h0so higho~ bads n10 not present a~st of th0 cr0ok in this 
townsh ip, qs :., thick bould.., l " till OVvl l i ;.;s t ho sh:-:. l o . All tho 
walls ~~v in s~nd th _t is b0 l iovod to bo of gl cc i a l or i g in ~nd 
th<t lios clos e t o t he slH~lo surf '.cu. Tho o l ov ;'. tion of t ho 
aquifar on SE . soction 34 is 1, 863 faut, ~nd is ~: t .pproximr toly 
th0 s Pmu l .Jvol ~s tho Sfndy shal u ~lo ng t hu crook b~nk. Pros
pects of finding w.~ t .;r :t t g r .J-: t or d.::;pths ··_ 1".J, cons0 que;ntly, 
poor, r'.S no 0xtunsivo s :~nd d.:::posit is known to b3 pr .. rnont 
within thG s halG in this ::'.. l'Gr.. Lo cs ting r~ sui t ,· _bLJ woll will, 
thor ...; fora, bo limi t...;d to s ' nd r.nd g.r,• vel doposi t s in tho drift 
e nd tho s <:-,nd~r .Qh;'so of t he upp o1" p :>.rt of t ho bedrock strri t r: .• 

Township 53 , Rl,ngo 27. Tho p '·..rt of t his towns hip north 
of S:>.sk.'.' tchGw~1n Riv.:.;1~ is V0l'"J, much like the towns hip to t he 
o ~ st. The s .-. nd I" roi ~ includes a lmost f".11 of the eHstcrn h~~lf 
of the township. Tho vwst0.:cn m='. r gin grades into a bolt of light 
s l' nd:v soil the.t is cultiT"..to d f;_ round m-.rl'.1n post office. F ''. rther .. 
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west, boulder till is the surf Ewe deposit a.i.nd. overlies bedrock 
shP.le. 

Wf'.. ter is easily obtnined ~ t sh ~ llow dep t hs in the s~nd 
~ren . The w~ter-t~ble is ne0r the surf~ce , ns t he s ~nd is 
underlain b~r impervious boulder till .-~ nd shale. In the nr er 
of boulder till t he w~ t er supply is a greG ter p~oblem, as 
the surf f'.. ce deposit of boulde.J.. clay is no t t hick: f'.nd s :1nd :·.nd 
grc.vel beds E.ra not everywhere pr esent in it. Find i ng one 
of these r,quif ers in t he dr ift is, t herefore, l ,·~ rgel~r r-~ m.-. tter 
of chance. .'\. test ~.uger is ver·? useful for t his purpose, pro
vided the till isn't too rocky. In most plr ces , too, ~fair 
seepRge supply of w- .ter cr n be oht~ined from t he top of the 
shnle. The wells on sections 33 and 34 obt :tin w:.~ t0r in ri -s nnd 
bed below sh~le r t olev~tions of 1, 8 72 ~nd 1, 861 feet ~ nd 
d.0pths of 52 Rnd 69 foot respectively, ~nd shul0 w~s encbuntsrod 
very ne ~r tto surf~ ce. Tho thickness of t he s ~nd bod is not 
known , but ns t ho w~. t or suppl~r is good it is r u0 sonE1.ble to 
expect n f,~ ir-ly ext onsivs :·q_uif0r Pt t h i 8 love.l. Howovor, tho 
s 2nd bod is boliovod to ba ~ lens within t h8 Lon Pf'.. rk sh0l o , nnd 
for this r cc son would prob ably not bo :s thick or oxtonsiva ~s 
if it w0r0 pr rt of t ho succeeding Ribstono Cr0ok f orm2tion . 
Tho wr>.ta1' is h;·: rd :;nd ::· lk~ · lino, but is used for domos tic pur
po ses. This ho:izon should s ervo cs ~n ~Quif~~ for ~ considar
r.bl.J <."'ren , 0.s it is bc li ov~d to b~ th0 s rma r.s t :10 ono oncountoj:od 
in c well on section 33 in t ha township to t hu o~st ~t nn 
elovPtion of 1,855 foot. 

Township 54, R~ngo 25 . Tho csc~rpmont f ~ co, rcforrod to 
on des cribing tho township to th0 south, cuts ,. cross t ho south
vvGst cornor of this township. Thu highc.i. lnnd to tho northaast 
is 2 comp r" r :-1. ti v :.:l? fli · t pl: "in hr'.v i ng .. s su1~f ,·. co d.opos it s grou.nd 
mor~ino and ~ few small morQinr l hills nnd oskors . Th~so Osk0rs 
t 1'ond a lmost north ; ~nd s outh in s e ctions 10 gnd 15. .\. long osko1· 
occurs ih a V P, llo~.r tribut <. .r· ~r to Monner? Hivo.i'.'. In sections 25 
and 3E it is a rideo , brok0n in 2 fow pl .· cas but div iding t~o 
v ~ lloy into 2lmost oqus l p nrts. Th0 csk0r continu0s to s e ction 
15 whcro it fl Ll t t0ns into a gravel d~posit th~ t covors t he v~llay 
bottom. On tho lowur 1:-..nd to th0 s ou thw0s t t h0 surf&co dGposit 
is much thinno r , but f.~ s it is .... lso vu::~r s .· ndy V.fr. t 0r i s 8<· s ily 
obta ined f~om it r t shallow depths. There &rv a l s o several 
springs a long tho f~ ca of t ho os carpmont. 

Tho wr t or supply on t ho higher l and is obta ined f~om gl~ cinl 
walls. Thoso wells F.l'·J all l uss t h,~n 30 i'o..:it doap, oxoopt ono 
on 31!:. suction 5 thnt h~' s a dop t i1 of 41 foG t. Tho t h icknoss of 
the drift is not known, but is though t to be in oxcoss of 100 
fG0t. As th~ surfnco olGva tion risos qui t e Rpproci Rbly towards 
tho north th~ thickness of tho drift is consid~rod to inc ~aaso 
in tho s r,mG dirvction. Part of t his ris •.; m8.~r be duo to thG 
prescnca of higher stra tigr aphi c beds . Tho present wa t er supply 
is ob t 2 inod f .i."Om t h-:; uppe r p 2.rt of t :-iu dr ift , but lower nquif ors 
may bo found 8t groatcr dGp ths . Tho s and and grav0l bads ~ra 
irroguL1rly disp-:rsod with in the d1'ift n.nd m:1.~r be oncountdrud 
a t shallow dopths i n mz..nJr pla cos without .:in~r su:cf2co indic2 tions . 
In th0 northe~s t p~rt of t h0 township gr Qvel is oxposad mar~ 
than Glsowhoro , and is a goo d indic2tion of t ho ch~ r~ ctor of t he 
upp ar pr rt of th0 drift in this &ru~ . Thick gr~vol deposits mny 
not bo s a ture, t-.:.d with \V . tuz· t hroughout , and it me.~r bo nocoss . r:y , 
t h.::;.roforo , to r;,,:; t' ch th .., lov1~.r luvols ,Go obt :-. in n good suppl~r . 

Township 54, Range 26 . Thi s townsh ip is divisible, roughly , 
into t wo p~rts, an upper fln t pl a in of bould0r till to t he north 
and a lowJ r oros ionul pl r i n to tho so~th b-:;twaon Oldm~n 2nd Pipo 
stono Crooks. Thoso t wo pl 2 i ns qr0 sapa r r tGd by ~ stoop bank 
moro th2n 100 fc~t high . Tho upp0r pl 2i n is f i: irly f l nt and h~s 
r surf~ c o deposit of ~ocky bouldor till. The thickness of this 
till is not known, but ns no outcrops of t ho b~drock str2 t R wo ra 
found ~long tho osc&rpmont it ~ppa~rs thnt this riso in t ho l and 
surfnco is wholly in drift m~ t~r inls. On t ho lowe r plnin tho 
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drift is not thick, 2 s indic~tad by savdr~l outcrops of bedrock 
~1long Pipestone Cr0ok. Tho el.::ivc tion of tho top of tho s rndy 
shrlo on soction 34 in th0 township to tho so~th is 1,860 foot. 
E~ st of Piposton0 Crook this sh~lo is ov~~ln in by ~ strip of 
bould~l'.' till th.~ t p :i r nllols c.. S:,nd ?..nd grLVlil doposi t ~long 
Oldm:;.n Crook . Tho 1;··. tt 0.:i." dopas it forms <:1. f ln t pl:~in o.nd h .:-- s tho 
?ppo~r~nc .J of an outw1 sh deposit formed by tho fluvioglaci nl 
w~-.. tcrs th . t flowod down Oldm:·,n Cr0ck V:Llloy . Sou th of Oldm,,n 
Lake < .. nd sop '. r-·ting it from tho flnt outwr. sh plnin 11.r~ sovor2.l 
1 , . .rgo gri~ vcl hills thL t 1~iso 2b ou t 100 f out nbovo tho va lley . 
Tho so 2. r.:.: romnan ts of <'. vcr~r l:""'. rgo gr:.vcl dopas it th2 t was buil t 
up bcfor_, tho prosont pl -- in to tho south w-: s formed . Tho 
m"' to.ri a l on t h3 pl n. in w ~ s thus fo rm0d from the r..JWO 1•king of tho 
origin::: l doposi t . Shr-.lo is r ,:; port0d below tho g:C ''.Vol on section 
2 , but tho m:<.t o.i." i c'.l vr.s not : v r·,_ il · blG for Gxaminntion . 

Ths wr: tor suppl~! com0s fr·om v10lls in gl: .ci :-- 1 doposits. 
most of ~hich 0r0 lass thi· n ~O f00t dc0p . On tho lower pl~ in 
:- ·nd in th:..) S' ndy n_r0 · r,: •tv .;: is C :'s .._l~r obt ·, inad in th..:. surfr.CG 
doposi t ·)f SP.nd <" .. nd gl'~' vul . Tl10 w · t -., 1•-lov0l wi thin tho s <'..nd 
v ~ rios with t ho r.nnu. _l p ~ . ...;c ipi:i; :. tion , :'. ncl it ffi [:.y , th0:i: :...: for0, 
bo noccss :· X'i' to do c pun t t.0 w..;lls du.rin{; tho S<J . . sons of loss th-:.n 
c.vv.rLge r ~·: inL.11. In t:i...; bould(;.:.:' till r,J;• borde ring Pipostono 
CroGk the ' c;uifo.cs · :i. ,_, s :· nd and. g _;:o . v .:,l po ck0ts ·:: nd. 1-:::.nsQS dis
t1•ibut0 d through thu dr·if t . Possibili tios -.r0 not :'.s g ood horo 
~;s in tho SF'nd b0lt to thi::l u,·. st, ~i nd t wo w0lls on sections 4 
r.nd 5 do not ~riold much w2. t e- 1~ . Wl1or<;;J w .. t0r c ·: nnot bo found. in 
th8 drift ~'. s cop~'. go suppl~' c .n gon01'c.l ly be ob t ~ inod ~ --.. t tho 
conta ct between th ...; drift ~nd the bodrock sh~ lo. 

Thoz~ ~r0 ~lso w ~. t0r possibiliti0s in tho upp or p ~rt of 
th~ sh~lu whar"' its surf ·co h .s a n ol0v~ . tion gr0~tor th~n 1 ,860 
foot . W tJ~ W' S obt : in0d in th~ sh~lu at nn olav ~ tion of 1 , 855 
f oGt on HE. S(;C . 33 , tp . 53 , l''go. 26, ~nd ; .lso 6 milos f .~. r thor 
wost und<Jl' v...;r~r s i r:i. il:. · 1· conditions . It is possiblo th!'\t this 
r.quifo :i: sxt0nds no rthw :rd, but thu ;~U. , .lit? of tho w~ .. tv1 f 1·om it 
is not .... s g ood •'.S th[ ·c of w t01' from tho drift, and it should 
onl~r be tested whon tl10 high01· ho:cizons lv~vc fr. ilod . ()n tho 
higher l~nd to th~ north , wh~ru tho drift is thickor , thu wall 
r0cords 0>. r~ not sufficient to ,1_llow dcfinit0 conclusions to be 
dr :'Wn on t h:; net tu.1:(, of t~1i.. drift . liio dJ..'~' halos hr-vu boon dug, 
but th(; suppl~r in tho w0lls on s uctions 27 :'.nd 34 is not l e rgo 
ri.nd it m0.? b~ nocoss~ rJf to tust low-..:.r horizons . Tho s :· nd r..nd 
61' ·.vol dopas its in tho d1~ift in this c· r,.>' m':~r be numerous r .. nd 
sm8ll r :~ th...:ir tll:1.n fc;w ~nd mo:..:·~~ oxt .. msiv0 . Tusting for w.: .tor 
bGlow tho drift mr y nccassit ~ t0 drilling to R d0pth of 200 fc~t , 
th0 supply to bo exp~ctod is not considJrod to bo l ~ rgo, ~nd 
possibili ti us of th0 vr t ..:; r rising :··. n? gI',:;;· t h.:.:iight in tho hole 
Rr-.:; poor . 

Sceik ~ skootch IndL.n -~L:i sc.::v f'. tion . Tho chief topogr£:phic , 1 
fo ,..~ turc. on 81.h)k :~ s .kootch Indian ;t.0s0.i.'V tion is tho continu!:O·. tion 
in ~ no .;.:thwost dirc.ction of tho 0SC'. ". l'pmcnt f 0· c ,; dusc.ribod in 
th~ ~~~ ~ to tho ;;:.;~s t . North of Union Lnkc , on th~ nort~ of tho 
Indi ; ~n H::;sor·vo , nv ': r th0 Albcr't~- bound '"· ry · tJ;.is use ., .rpmont swings 
slightly to th~ southw~st ~nd divid0s tho roso~v~ tion into 
lowl ,·.nd --. nd hif~hl -·. ncl ··. 1 ..; '"" s. Tho highl :· nd is cut by num.::.rous 
gulli -Js , which form tho h J ;· dw .t cr s of Pip0stono Cr..:rnk . Tho 
lowl ,_ nd to th8 south of tho pl·: tu2u is covurod with n thin 
dopas it of &l ' ci2.l fil" t ..;1' i'."'.l of V"' J.. ious t?pos . Er-st of Onion 
LP.kG ."".nd p ~ .i..' '.'.lloling tho osc .c. rpmunt is r~n ~ ro~ of S<'.nd n .. nd g1· ·.vol . 
Along Piposto n.J C.i'.'.Jok tho soil is h;Y. v~r clay durivod f.;:iom th0 
und0rl?ing sh:'.lo, :-, nd in thJ south3.·.s t p ·'.rt of tho roso:cvo is 
P. s !i_ nd~r plP:.in, Which is th...; 110 rth..; rn OXt E:lflS lOn Of tho sr.nd n I'v -". 

3.r ounG. H:-. rle .. n post offico . IJ..;;s t of th0 s ~:.nd~r plr in 8.nd oxtond
ing northwr~ rd to Union L:~ k:.:; th;; surf ' 1,c"' m;:_torir,l is 2. ground 
mor .:-~ ino dopas it of bouldvl' cl '. ~~r '~nd s :·. nd~r Cli:' .. y . In tho sou th
wos t p :< rt of the r0S0.i.1 Vo t h;.; till is Vul'~r .rocky , and ~'- sm1~11 
r-:;cossion~.1.l mo1" .in0 cxtonds northw-· rd !'..long tho wost sido of 
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the reserve. 

At the Roman Catholic Mission school the drift is less 
than 30 feet thick, as a well 34 feet deep struck water in 
sand below bedrock shale. This aquifer yielded only a 
limited supply of pour water, so that it is not conside r ed 
advisab le to seek w~ ter at this horizon whe~e it can be 
obtained in the drift . 

The water supply in the drift will depend upon the 
presence of sc.nd a.nd grc-,vel beds. .s the drift is thin , it 
is quite possible ~o miss one of these deposits in sinking 
a well, but it is reasonable to expect an av~~age amount of 
sand and gravel except in the immedi~te vicinity of Pipestone 
Creek. 

On the plate ::..u the w e t ::~r supply likewise must come from 
the glecial drift, and conditions a ro believed to bo similar 
to those in the belt west of th8 reserve in tp. 55, rge . 28 . 
Here w&ter is found at shallow depths . Low0r aquifers aro 
no doubt p..:·escnt in tho drift, 8nd c<.1 n be tostod for if the 
uppe:· horizons fail to ?iol d c: 1 supply . 

Township 55 , Rang~ 25 . Most of this township lies 
within the boundaries of the forest ro s ~rve , and for this 
reason the well r ~ cords ar0 lim1t0d to a n&r row belt along 
the ca st sida. Th0 surfac0 dGposit is a thick mantle of 
rock~' bould1:.;.i:' till that is com~c ~:a tivc ly flst in th0 southoast 
cornur , but south and oast of Sidney Laka srJ ridg~s and 
hills of a rocessional moraine. 

Th0 ground-watCJr su:ppl~1 is obtained from sand dupoo its 
in tho upp..; :,_• 30 f;.;0li of th':. glacial dl.'ift. Rocords show 
that tho yiuld is not v . ,-...~r good, which ma7 indict: t v vho occur
rence of only small bodies ;f sand and g~~vcl. Daoponing 
th0 prusont wells may discovox furth~~ aquifors. As tho 
glacial drift is a hot01o gonaous m1xtu~c of boulde r till, s and, 
and gr·evo l it is imposs ibl·:i t o d1'aw d3f ini t ,.,, conclusions on 
the occu.rrunc:.,, olovation , 01· ox-tc.nt of wr. t -..J1' horizons in it. 
Howov~r, such a thick doposit p1obably conta ins sufficient 
s and and gr2vc l deposits to p~ovid0 suit~blo a~u1fors almrn t 
anywhvr".; in tho bolt, 2.lthough th0 d . .;;pths to t hose may vr. ... ~r 
cons id1:Jl'C:J.bly . 

Township 55, ~~ngc 27 . ~ost of this township is within 
tho SLckaskootch Indi En Jos0rv~t1on 2s 2lrJ: dy dcscrib0d . Tha~a 
is, howcv~r, a ni rrow strip a mil~ w~dc botw~Gn tho Indian 
Rosorvo and th0 4th ffiLJ~idian . In this , one wall is thought 
to heva r~achod thj Lea Pa=k fo~mation und0rlying th~ glacial 
drift. Also two wells in s e ctions 33 and 34 no~th of tho 
Iridian Rosorvc havJ r0 ~ Cho d t ho L~a P~rk fo r mc tion. It is not 
known if tllG L-Jf Pa rk is sufficicntl~r s andy to contain w2.tGr 
but this . is pr:;sum0d to be so. Th., oc curr::;nc0 is essumud to 
bu local only. 
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22 
.NELL RECORDS - LOCAL Iil'ROVF~FJ NT DISTRICT NO. 

LOCATION 1 --~ - .; _I - ----r--~ --1 ;£=:,-;;;:--· ... ' H l n.~ ?i:'Tr~?A2.~ c-: ~~-l-3;;. :o :S~DS I w A Tit It \A • i.:.. R ;S!,; 
W E LL J -- TYPE DEPTH A L TITL DE - - ,. . _ 

I OF OF W E::. l. I ' I 
N o. I I .~ .. ~• Ahm + ) I I }4 Sc~ . . T p . . Rge. M er.

1 

WELL WELL j le-cl Belo" - ) I Elev Depth E lev. Geo!o&ical Horizon 
I I ~~~ I , I I 

1 SE lo '~~ 25 ---:- -I ~I -2027 1 -~ 1994 Glacial I 
2 1 SW 13 dug 48 2036 - 40 1996 48 1988 " I 
3 SE 13 I " 23 1945 - 17 1928 I 23 1922 " 
4 NE 13 I " 55 2010 55 1955 " I 
5 SE 14 " 20 2040 - 13 2027 20 I 2020 " 
6 NE 14 
7 NE 15 

8 SW 21 
9 NE 22 

10 NW 23 
11 I SW I 24 I 
12 , NE 27 I 

13 SE 28 
14 NW 28

1 15 NE , 30 
16 NW 33 
17 SE 34 I 

18 SW I 36 

I I l 

I 
1 SE 19 53 26 3 
2 NW 25 I 

3 I SW I 26 1 I 

I 4 SW 321 
5 NE 33· I 
6 I NE 341 
7 SE ! 34 
8 NW 34 
9 NW : 36 

I I 

I 
1 SE 21 53 27 3 
2 sw ! 26 
3 NW 1 26 
4 n 2'1 
5 SE 27 
6 SW 27 
7 SE 28 
8 N!! 33 
9 NW 34 

" 60 2055 I 
- 3 1

1

2008 I " 45 2039 
I 
I 

I " I 16 1689 - 4 1685 I 
I " I 58 2040 - 36 2004 I i 

" I 35 2050 
I " I 41 2072 - 30 2042 i 

" 47 2052 - 43 2009 
" 12 1908 
" 24 1891 . 12 1823 

I .. 30 1970 
bored 84 2053 - 80 '1973 

I 
I 

I 

dug 46 2063 - 26 

I 
dug 14 1764 
" 23 1890 
" 40 1882 - 35 
" 15 1878 - 12 

bored 35 1890 
dug 15 1920 10 
" 36 1899 
" 16 1885 - 15 
" 15 1912 

dug 21 1855 - 16 
" 25 1924 - 20 
" 15 1924 
" 20 1922 - 17 
" 8 1886 
" 10 1866 - 7 
" 15 1904 - 13 

bored 52 1924 - 48 
" 69 1930 60 

NOTS- All depth1, altitudea. bapt1 and elevatiooa 
liven above are in feet. 

2037 

1847 
1866 

1910 

187( 

1839 
1904 

1905 

1859 
1891 
1876 
1870 

I 

60 1995 " 
45 1994 " 

16 1673 Top of shale 
18 2022 Gl acial 
28 2022 " 
41 2031 II 

I 47 2005 " I 12 1896 " 
24 1867 " 
12 1811 " zo 1940 " 
84 1969 " 
46 2017 " 

14 1750 Glacial 
23 1867 " 
40 1842 Lea Park 

I 15 1863 Glacial 
35 1855 Lea Park 
15 1905 Gl acial 
36 1863 " 
16 1869 " 
15 1897 " 

21 1834 Glacial 
25 1899 " 
15 1909 " 
20 1902 " 

8 1878 " 
10 1856 " 
15 1889 " 
52 1872 Lea Park 
69 1861 " " 

532' SASKAT CHEWAN 

I T F-MP ' 
CHAR ACT E R OF 

OF WATER lwATER · 
I (in •F .) I 
---

hard I I 
" I I 

" I 

I 
I 

" 
soft I 

sort 

USE TO 
V.'HICH 
WAT E R 
IS PUT 

D. S . 
D. S . 
D. S . 
D. S. 
D. S . 
D. S. 
D. S . 

Goo d SU"\ T"l ly 
Goo d supnly 
Good supply 

I 
Good supply 
Goo d supply 

YIELI> AND REMAR KS 

i n sand 
in grave l 
in sand 
i n s a nd 

- - - - " -., "' 
Sha l e at 90 f eet. 

B 4-4 

hard D. S . Good sunply on ton of Lea Par k shale. 
sort D. S. Li mited seepa ge s u~p ly 

" D. S. Limit ed supuly in bl ue c l ay 
hard D. S . Good s upply in sand 

" D.S . Good s upply in sa nd 
" D. S . Good supply in sand 
" D. S. Good supply in clay 
" Seepage supply on top of s h el e 
" D. S . Good supply in clay 
" N. Ca ved and abandoned 
" Good supply in sand 

hard D. S. Goo d sup~ ly in gravel 
" D. Poo r supnly in sand 
" D. S . Limited supply on top of shale 

soft D. S . Good supply in clay 
hard D. S. Good supply in shale 
soft D. S. Good supply in sand 
hard s. Good supp ly in blue clay 

D. Limited supnly in sand 
soft D. S . Good supp ly in sand 

hard D.S. Good supply in Lea Park shale 
sort D.S. Good supply in sand and gravel 

" D.S. Limited supply in sand 
" D.S. Good supply on top of shale 

hard D.S. Good supply in sand 
" D. s. Limitea supply in sand 
" D.S. Limited supply in sand 
" D.S. Good supply in shale 
" D.S. Good supply in shale 

(D) Damndc; (S) Stock; (I) lrription; (M) MUDicis-llty; (N) Not UMd. 
(I) Sample .uen for ._.,... · 
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WELL RECORDS LOCAL Hrt:'ROVEMENT DISTf: I CT NO. 532, SASKATCHEWAN. 

LOCATION I HKIGHT T O WH ICH 
WA rER W ILL R ISK 

P~J"HG I PAf.. 'si!' ~ ··:R-:93ARI HG :BET'S -I T YP E D E PTH ! ALTITUDE }- ----- 1----~-··""' ' 
WELL i I OF OF W ELL I I 

No I . I tabov< """ Above ( +) I . 
· I.~ Sec. Tp. Rge M er. WE L L W E LL I l<v <I Below ' - ) . Elev D cp:n Elev. 

----: __ : __ I I -- --- -- --- _ -- Surface 

Geo'o&ica l Horizon 

I I 
6 1 1991. ' 

I J 1997 1 NW 2 I 54 25 3 dug 6 - 5 1199 2 Gl acial 
2 SE 5 I " 41 1972 - 39 1933 41 1 1 931 " 
3 NW 6 " 20 1890 - 19 18 71 20 1870 " 
4 SW 7 I " 18 1958 I 18 1940 " 
5 SE 9 1 I " 30 2054 30 2024 " 
6 SW I 9 I " 12 I 2038 - 10 12 028 12 2026 " 

I ~ 
SE 9 , " 16 I 2004 - 10 1994 16 1988 " 
SE 12 I " 25 2120 I 25 2095 " 

I 
I 

,SE 
1
14 ' " 20 2091 I 20 2071 " 

1 1~ NE 1 15 I " 14 2041 14 2027 " 
11 SE 17 " I 20 2039 - 11 2038 2 0 2019 " 
12 NW 18 " 6 2060 I _ 4 2056 6 2054 " 
13 NW 20 " 20 2130 20 2110 " 
14 NE 21 " 17 2085 17 2068 " 
15 SE 122 " 27 2001 1 - 25 2062 27 2060 " 
16 NE 27 " 20 2143 - 19 2124 20 2123 " 
17 NE 28 " 15 2121 I 15 2106 " 
18 NE 34 " 24 2123 - 21 2102 24 2099 " 
19 NW 35 " 18 2124 - 15 2109 18 2106 " 

NE 36 " 20 2106 I - 15 2091 20 2086 " 20 
I 
I 

1 NW 1 54 26 3 dug 25 1880 25 1855 Glacial 
2 NW 2 " 10 1936 8 1928 10 1926 " -
3 SE 4 " 25 1900 25 1875 " 

" NJ: ' " 12 1866 7 1859 12 1854' " -
5 NE 9 " e 1901 - 7 1894 8 1893 " 
6 NW 12 " 12 un3 12 1901 " 
7 NE l~ " 4.5 2021 45 1976 " 
e SW l:J " 16 1931 16 1915 .. 
9 SW 14 " l~ 1938 - 12 Urn6 15 1923 " 

10 SW 1, " 14 U~48 - 10 l9:E 14 1934 " 
11 NE H! " 12 1962 - 11 1951 12 1950 " 
12 S1!! l '1 " 10 1895 10 1885 " 
13 NW 21 " 26 2125 - 23 2102 26 2099 " 
14' SE 2? " 14' 1979 14 1965 " 
15 SE 34 " 52 2128 52 2076 " 

A.pi: rox 1~ 54' 27 3 dug 14' 1892 - 7 1885 14 1878 Glacial 
SW 8 Spring 1880 " 

I I 

.&ev: 

I 

CHARACT ER 
OF W AT ER 

hard 
" 
" 
" 
" 
" 
" 
" 
" 

soft 
hard 
soft 
" 
" 
" 
" 

hard 
" 
" 

sort 

hard 
soft 
hard 

" 
" 
" 
" 
" 

soft 
" 
" 

hard 
" .. 
" 

hard 
" 

TEMP. 
OP 

I WATER 
(in ' F . ) 

I 

I 
I 

I 
I 

I 
I 
I 

Ul:>.O: TO 
WHICH 
W ATER 
IS PUT 

D. S . 
D. S. 
D. S . 
D. S. 
D. S. 
D. S . 
D. S . 
D. S. 
D. S. 
D. S . 
D.S. 
D. S. 
D. S . 
D. S . 
D. S. 
D. S . 
D. S. 
D. S . 
D. S. 
D. S. 

D. S . 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S • 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 

D.S. 
D.S. 

YIELD AND REMARKS 

Gcoa supply in sand 
Good supnly in gravel 
Limited s upply i n clay 
Good supply in clay 
Good supnl y in gravel 
Good supply in yel low clay 
Good suppl y in clay 
G0od supply in clay 
Good supply in clay 
Good supply in gravel 
Good supp ly in gra~el 
Good supply in clay 
Good supply in sand 
Good supply in clay 
L1mi ted supply 
Limited supply in sand 
Limited supply in sand 
Good supply in gravel 
Good supply in sand 
Good supply in sand and gravel 

Good supply in clay 
Good supply in sand 
Limited supply 
Limited supply in blue clay 
Limited supply in sand 
Good supply in gravel 
Limited supply in fine sand 
Poor supply 
Good supply in sand 
Good supply in sand and gravel 
Good supply in sand and gravel 
Good supply in tine sand 
Good supply tn sand 
Limited supply in gravel 
Limited supply in sand 

(Anglican Mission Onion L. Ind. ReserTe) 
Good supply in sand 
Continuous flow - R.C. Mission on 
Onion L. Indian Reserve. Dug well 
34' in shale. Limited supply of poor 
water. 

(D ) Domestic ; (S) Stock; (I ) lrripbla; (M Munlci,.ait)'; (N ) 

:) 
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WELL RECORDS- LOCAL I MPROVEMENT DISTRICT NO. 532' SASKATCHEWAN. 

I 

D E P T H 

I OF 

PRI N CIPAL W AT E R -BEARING BE D I 
HEIG HT T O WHI C H I 
WATER ~ ILL R ISE 

Al.T !TUDE ;----- --- - - - --- ----------------! 
W E LL I I I 

TEMP. 
OF YIELD AND REMARKS 

Se-. T p . R ge. ~ ~ e:- ~ 

TYP E 
OF 

WELL i V.'ELL above K a Above - ) I I 
level • Bel ow - ) Elev. 1

1 
Dept h E lev. Geo!ogical H orizon 

CHARACTER 
OF WATER WATER 

(in °F .) 

USE TO 
WH ICH 
WATER 
IS PUT 

SE 1 54 28 W3 

SW 1 55 25 3 
NE 2 
SW 13 I 

SE 5 55" 27 w3 
SE 7 
NE 7 
SE 18 I 

, I 

I 
- - - - ------- ----- --- -

Su rface 

--,----- · 

dug 8 1885 6 

dug 30 2130 - 29 
II 16 2103 - 14 
II 10 2048 - 9 

dug 30 1998 
II 14 2036 
" 14 2053 
II 8 I 2034 

NOTE- All depths , altitud es , heights and elevat ions 
given abo ve are in feet. 

1879 

2101 
2089 
2039 

i - - ---- - ,--, 
8 1877 Gl c.. cia l soft I 

1 
D.S. Good supply 

t--- ------, 

30 2100 Glacia l 
16 208~ II 

10 203 II 

30 1968 Glacial 
14 2022 " 
14 , 2039 " 

8 2026 II 

I hard D. Poor supply in clay 
II I D.S. Good supply in sand. 

soft D.S. Poor supply in sand. 

I I 

I 
I hard 

i 
D.S. i Good supply in gravel 

" ' D.S. Good supply in sand. 
soft 

I 
D.S. Good supply in clay. 

I hard D.S. Just sufficient in sand. I 

(D ) Domestic ; (S) Stock ; (I ) Irriga t ion ; (M ) Municipality; (N ) Not uacd 

(#) Sample taken for analysis. 

3 4-4 
R. 75U 
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