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INTRCDUC TION 

Information on the ground-water resourc es of ea.st-central 
Alberta and western Saskatchewan was collected, most ly in 1935, during 
the progress of geologica l investigations for oil and gas. The region 
studied extends from Edmonton in the west t o Ba.ttleford in the ea.st, 
and from township 32 on the south to t ownship 59 in western Alberta , 
township 63 in eastern Alberta, ~nd in part a.s far north as townfhip 
56 in western Sask~tchewan. 

This region is crossed by North Saska.tchewa.n and Battle 
Rivers, and includes other more or less permanent streams. fuost of 
the l akes within the area , h~~ever, a re a l ka line, and wn.te r is 
obta ined in we lls fr om two sources, namely, from -vvater-b ea. ring sands 
i n surface or gl acia l deposits, and f rom sands in the underlying bedrock, 

A division has been ma.de in the wel l records, in so far as 
possible, between gl acia l and bedrock wa.ter -ber ring sands. In 
inve :::ti ga.t ions for oil and gas, however, the bedrock wells were used to 
trace the lateral extent of geological formations, with the result that 
the records deal more p9. rticula. rly with this type of well. No detailed 
studies wer e made of the gl a cia l mater i a ls in r e l at ion to the water- supply, 
nor were the gl a cia l deposits mapped adequately for this purpose. In 
aL~o st all of the region investigated in Albert a , and in al l but the 
northeast part of the region studied in Saskatchewan, wat er can be 
obta ined from bedrock. In a few places, however , the water from the 
shallower bedrock sands is unsatisf a ctory, and deeper drilling may be 
necel3sary • 

. The water recor ds '\\ore obtained mostly from the wel l ovmer s, 
some of whom had a cquir ed the land af t er the wat er supply had been found, 
and hence had no persona l knowledge of the wu.ter -bearing beds thqt had 
been encountered in their wells. Al so the elev?1.tions of the wells were 
taken by aneroid barometer and are , consequently, only approxima. te. In 
spite of these defects, howevFr, it is hoped that the publication of 
these water records may prove of value to farmers, town authorities, and 
drillers in their efforts to obta in water supplies adequate for their 
needs , 

In collecting this informat ion several fi el d parties were 
employed. These were under the direction of Professors R . L. Rutherford 
and P. S • Wa.Lr en of the University of Alberta, C.H. Crickmay of 
Vancouver , and c, o. Hage, until r ec ently a member of the Geolo gica l 
Survey. The oil and ga s investigat ions of which these water records are 
a part were undertaken under the genera l supervision of G. S. Hume. 

J i.lblica tion of Results 

The essential inform~tion perta 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 b eginning a t 
.the 4th meridian and lying between the correction l ines . The secreta.ry 
~reasurer of each municipality in Saskatchewan and Alberta will be 
supplied with the information covering that municipality. Copies of the 
reports will al so be aVa. ilable for study at offices of the Provincial 
and Federal IJGoverrnnent Departments . Further assistance in the 
interpreta tion f the reports may be obtained by appl ying to the Chief 
Geolo gio.,:;J. Geol0gica l ;survey, Otta.We. . Technica l terms used in the 
reports are defined in the glo Esary. 



Ho~ to Use the Report 

Anyone desiring information concering ground ?rater 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 we lls sunk in the glacial drift, or whethe..r 
a better supply may be obtained at greater depth in the und erlying 
bedrock formations. Thll. wells in glacial drift coJTlll1only show no 
regional level, as the sands or gravels in which the water occurs are 
irregularly distributed and of limited extent . As the surface of the 
ground ie uneven, the best means of compa ring water wells is by the 
elevs.tions of their water-bearing beds. For any particular well this 
elevation is obtained by subtr~cting the figure for the depth 0f the 
well to the water-bearing bed from that for the surface elevation at 
the well. For convenience both the elevation nf the wells and the 
elevation of the water-bearing bed or beds in each well are given in 
the well record tables. Where vro.ter is obtained from bedrock, the name 
of the formation in which the water -bearing sand occurs is qlso listed 
in these t ables, and this infonnation should be used in conjunction with 
that provided on bedrock forms.tions, pages 4 to ff!, whi ch describes 
these formations and gives their thickness and sequence. Where the 
level of the water -bearing aand is known, its depth at any point can 
ea$ily be calcul9.ted by substracting its elevation, as given in the · 
well record tables, from the elevation of the surface at th9.t point . 

·With each report is a ma p consisting of two figures. 
Figure 1 shows the bedrock f ormations 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 well at each 
location, and the contour line or lines of equal surface elevation . 
The elevr?. tion s.t any loca tion can thus be roughly judged from the neqrest 
contour line, and the r ecords of the wells show at what levels vm. ter 
is likely to be encountered. The depth of the well 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 , 

GLOSSJ,RY C"F TEmf.S USED 

Alkaline. The term 11 alkalble" 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 
usually contains a l a r ge amount of sodium sulphate and magnesium sulphate, 
the principal constituents of Glauber's salt and Epsom sa l t s respective ly. 
Most of the so ca lled alkaline waters are more correctly termed sulphate 
waters, m~ny of which may be us ed for stock without ill eff ect. Water 
that tastesstrongly of common sa lt is described as salty . 

Alluvium. Deposits of earth , clay, silt , sand , gravel , and 
other mater i al on the flo od plains of modern streams a nd in lake beds. 

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

Buried pre ... Gla cial Stream Channels. A channel carved into 
bedrock by a strerun before the a dvance of the continenta l ice-sheet, and 
subsequently either partly 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 , sand, silt, clay, and marl that are 
older than the glacial drift. 

Coal Seam , ' The same as a coal bed. A deposit of carbo!l.3.ceous 
material formed from the remains of plants by partial decomposition and 
burial. 
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Contour. A line on a ma.p joining points that ha.\e the same 
elevation above sea-level. 

Continenta l Ice-Sheet. The great ice-sheet th11t coYered most 
of the surfa ce of Cana. de. many thousands of years ago. 

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

Flood: Plain. A fln. t p'.lrt in o. river ;,~a. Hey ordinarily o.bove 
we.ter but covered by ·water ,,-hen the riyer is in flood. 

Glacial Drift . The loose, unco~aolidated surface deposits 
of sand, gravel , and clay, or a mixture of these , that were deposited 
by the continental ice-sheet. Clay conta ining boulders forms pQrt 0f 
the drift and is referred to as glacial till or boulder clay. The 
glacial drift occurs in several formsa 

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

(2) Termina.l Mora ine or Mor8. ine . ;. hilly tract of country 
formed by glacial drift thri t was laid down at the m0.rgin of the continenfo. l 
ice-sheet during its retreat. The surfc.ce is characterized by irregular 
hills and undra ined basins. 

(3) Glacial OU~"l'.lsh. Sand and gravel pl'.lins or deltas formed 
by streams thnt issued from the continenta l ice-sheet. 

( 4) Glacial Lake Deposits• Sn.nd and· ·cltlyiplains fdnh:ad in 
glacial lake s during the retr~at of the ice-cheet. 

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

Hydrost~tic Pressure . The pressure th~t causes water in a. 
well to rise above the point a t which it is first encountered, 

I!!lpervious or Impermeable . Beds, such as fine clays or 
she.le, a.re considered to be impervious or impe;:-meo.ble when they do not 
permit of the perceptible passa ge or movement of ground 1•ra.ter . 

Pervious or Permee.ble. Beds a re pervious when they permit 
of the perceptible pasEa. ge or movement of ground v~ter , as for example 
porous sands , gr avel, a nd sandstone . 

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

Recent Deposits. Deposits t h<t t hav e been la.id down by the 
agencies of water a.nd wind since the disappearance of the continental 
ice-sheet, 

Unconsolide.ted Deposits . The rm.ntle or covering of a lluvium 
a.nd glacial drift consistin g of loose sand, gra ,el , clay, and boulders 
that overlie the bedrock. 

Water- table . 
saturated with wa. ter . 
below it. 

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

Wells . Holes sunk into the earth so a. s to reach a supply of 
water . '\Vhen no wa.ter is obta ined they a re referre r1. to as dry holes . 
Wells in which water is encountered a re nf three classes• 

(1) Wells ilb. which the water is under sufficient pressure to 
flow abo'.re the surface of the ground. 
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(2) Wells in which the wat er is und er pres~ure but do e s 
not rise to the surface. 

(3) Wells in which the wa t er does not ris e above the water 
t able. 

BEDROCK FORM!\. TIC NS OF WES T- CENTR.f, L SJ.2. Kti. TC HJ~1'::l.N AND E:l.2 T-C:S:NTR.f, L ALBERTA 

The formations th?.t outcro p in we st-c entra l Saska tchevm.n a. re 
an extendon of similar fonn'.ltions t h"'.t occur in ea st-centra l Alberte . • 
They a re of Upper Creta ceious age , and consist ent irely of relatively 
soft sh~les and s~nd s , with some b~nds of h'.l rd sand stone and l~yers of 
ironstone nodules, The succession , cha r a cter, and e stimated t hickness 
of the formations ar e shov-.rn in the f ollowing table ~ 

Formation 

Edmonton 

Bear paw 

Pale and 
Variegated 
Beds 

Birch Lake 

Grizzly Dear 

Ribstone Creek 

Lea Park 

Cha. r a cter 

Grey to whit e, bentonit ic sands and 
sand stones with gr ey and gr eenish 
shales; coa l seams prominent in some 
a r eas, a s a t Ca stor, Alberta . 

Dark sha l e s, gr een S8.nds vri t h smooth 
black chert pebble s ; partly non-
IMrine , wi t h white bent onitic sa nds, 
carbon~c eou s sh~ l e s or thin C0'1.l 
Se<!.ms s:imihr t o -tho se in Pa le Beds ; 
shale s at certa in :·orizons cont a in 
lobster claw· nodule s and m'3.rine fos sil s ; 
a t ot hEr horizons a r e abundant selenite 
crysta ls. 

Li ght gr ey sa nds wi t h b entonite ; soft, d~rk 
grey a nd light gr ey shale s with selenite 
and ironstone ; ca rbonac eous sha l e s and 
coa l seams; abu...~d~nt ce l enite crys t a ls 
:.n cer ta in l ayerso 

Gr ey sand and sandstone in upper part; 
mi ddle pe.rt of sh<i. l es and sandy shales, 
thinly l a:ni na ted ; lower part wi t h grey 
and y ellcw weather ing sands; oyst er bed 
conunonly at base . 

Mos t ly da r k gr ey sha l e of mar ine ori gin, with 
a few minor sand hori zons; se l enite crysta ls 
and nodul e s up t o 6 or 8 inches in diamet er 

Gr ey s~nds and sandstone s a t t he top a nd 
bottom, wi t h i ntermedia t e sand s and sha l e s1 
t hin coa l seam in t h e vicinity of Wa inwright; 
mostly non-marine, but middle sha le in some 
area s is marine. 

Da rk gr ey shales and sandy sha les with nodules 
of ironstone j a sand 70 f eet t hick 110 f eet 
bel ow the t op of the f ormation in the Rib­
stone a r ea , Alberta ~ 

Edmonton Forma tion 

Thicknes s 
Feet 
1 1 000 to 
1,150 

300 to 600 
i:hins 
r apidly to 
the north­
we st 

95C to 1,000 
in Czar-Ti t 
"Rills ar en } 
may be t hin­
ner el se•"here 

100 in west, 
but less to 

el'l. st and 
south 

Maximum, 100 

Maximum, 325 
a t Viking ; 
thins east­
ward 

050 to 1,100 

The name ~dmonton forma tion WR S first a pplied t o t he beds 
containing coal in the Edmonton a r ea , a nd l a t er to t he same beds in 
adjoining ar eas . The f ormat ion has a tot~ l t hi r.knes s of 1 1 000 to 
1 1 150 f eet, but is bevell ed off efJ stward B.nd t he e'.lst edge of the fonn.a. tion 
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follows a. northwest line from Coronation through Tofield to :: .. point 
on North Sa.sks.tchei:mn River <.<.bout midway between Edmonton D.nd Fort 
So.sk;.tchewan. No Edm,·mton beds occur northec.st of this line, but 
the for1!19.tion 'uecomes progressively thicker to the southwest due to 
the fact that the beds incline in th'.'t t direction <J..nd the surface 
bevels across thEJ:r.l. 

The Edmonton form'C'..tion consists of poorly bedded grey e.nd 
greenish clay sh':'..les, coal seD.ms, ancl sands r->..nd sandstones th"..t 
contain cluy o.nd '). 1,.rhite materhl known as bentonite. This material 
when wet is very sticky ~nc swells greQtly in volume , ~nd when dry 
tends to giYe a white appe!lrance to the ')ed s cont-3.ining it, Such 
beds are relati,·ely impervious to water , e.nd 'l.t the surface produce 
the "burns"· of barren ground ·whc;re vegetation is scanty or ~;()sent. 

Water is rehtively abundant in the Edmonton fornr.tion, which 
contains much S'lnd, commonly in the fonn of isola ted lenses distributed 
irregula rly through the form':l.tion, Consequently, there is little 
uniformity in the depth of we 11 s even ,Ni thin a sma 11 area • Wo. ter al so 
occurs commonly with coa l seams and, unlike the s s.nd lenses, these beds 
are much more r egular and persistent . In contrafltwith the water from 
the bentonitic sands , which is generally "soft", water from the coal 
s e".ms , !t'S the ¥.".l t er from the shallow surf!lce deposits , may be 11 hard", 
The basa l beds of the Edmonton form'1tion usual ly -c-ont':l.in fresh vra ter / 
but this mo.y become brQckish loca lly where the und €rlying Bear~~w beds 
·contain hi ghly a llm.line or S!'. l ty water. 

Becrrpaw For~~tion 

In south ern Alberto., where the Bea rpaw formi: .. t ion is thickest , 
the beds composing it are mo.inly sh:?,les thn.t have been depositE;d in 
sea water. In the a rea north of tovmship 32 the form~tion thins to the 
northwes t r:i.nd become s a shoreline deposit compo sed of shales cont<:1.ining 
bentonite, impure s~nds, rrnd thin coa l seams . In some a reas, as at 
Ryley and near Monitor, a nd in the Neutral Hills, the Bearpa..w contains 
pebble beds . At Ryley these a re consolido.ted into r. conglomer n te , 
but mostly the pebbles n. re loos e ly distributed in shale or sanc1y be c'! s . 

In the area immedit?. t e ly north of tovmship 32 the :eea.rpo .. w 
occupies a widesprei:td belt benel::'.th the ghc in. l dr i ft , but f 3. r ther 
northwest the belt rn.rrows, n.nd '.3. t Ryley and northwestward it is only 
a few miles wide , This belt crosses North Sa ska tchewan River ab0ut 
midway between Edmonton nnd Fort Sask?.tchewan . Bearpaw beo s form the 
mo.in bedrock deposits of the Neutr?.l Hills . Farther south, where 
they ha'Te a.n exposed thickness of at least 400 f ed , they conb .. in 
green sands, n.nd beds of marine sh9..le interfinger wi th the bentonitic 
shales and sands of the underly ing forn..'.J.tion. To the north, on the 
banks of North Saskatchewrin River, the di·.-ision between the Be'1.rpaw 
and the overlying and underly ing forl113.tions is indefinite, ~nd the 
thickness of beds of Bearp~ .. w age is relr.tb:e ly sma ll. 

The Wf.'.ter in t h e Ryley area is from the Bearpaw formf'.tion, 
and is sn.lty. In ot h er a reas to the s outh the marine Bea.rpaw 
forma tion ca rries green sa.nd beds that yield fresh wa.ter , but commonly 
a much better suprly is found by drilling through the Bea rpaw into the 
underlying Pale Beds . 

In Sa.sk:ttchewo..n , Bear paw beds occur southeast of Maclin a nd 
south of Luseland and Kerrob ert. Only the basal beds are present, ~nd 
these conta in green sands that are commonly water-bearing. 

Pale a nd Vn:riegn.ted Beds 

Underlying the Be~rpaw form~tion is a succession of bentonitio 
sands, shales, and sandy shales conta ining a. fev; coal seams . The upper 
part of this successi on, due to the beI ~".>nitic content, is commonly 
light coloured ~nd haD been described ao the Pa le Beds, whereas the lower 
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part is darker, and is known as Variegated Beds. In part , dark shales 
a.re present in both Pale and Variege.ted Beds; others are greenish , grey, 
brown, a.no dark chocolate, carbonaceous types. The sands may also be 
yellnw, but where bentonite is pr esent it imparts a light colour to the 
beds. Both Pale and Variegated Beds are characterized by the presence 
of thin seams of ironstone, commonly dark reddish, but in part purplish, 
Selenite (gypsum) crystnls are, in places, abundant in the shales . 

The best sections of P~le Beds exposed in the region are 
in the Tit Hills, southwest of Czar . These hills carry a thin capping 
of Bearpaw shales, beneath which, and around Bruce lake, more than 200 
feet of Pale Beds are exposed . The total thickness of Pale and Variega ted 
Beds in the Tit Hills area is about 970 feet. Variegated·'Beds outcrop 
r.ear Hawkins on the Canadian Nationa l Railway west of Wainwright, but no 
area exposes the complete succession, which is considered to comprise about 
200 feet of beds, 

Records of we lls drilled into the Pale and Variegated 
Beds do not, in genere.l , indicate l a tera l per sistence of sands for long 
distances, nor any uniform average depth to water-bearing sands in a local 
area . This points t o the conclusion that the sands a.re ma.inly local lenses, 
but as such lenses are numer ous, few wells fail to obtain water . In the 
Cadogan area many flowing we lls have been obtained from sands about midvra.y 
in the succescion. In western Saskatchewan Paleland Variegated Beds 0ccur 
over a wide area from Maclin and Kerrobert northeast throu~h Wilkie to the 
Eagle Hills, south of Battleford. Numerous outcrops occur in the area 
south of Unity at Muddy lake , but south 8.nd east a round Bigga r 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 contains the water and in part on the ease with 
which water may be replenished in the sand. Small sand lenses surrounded 
by shales. may be filled with water·ths.t h~l.S infiltra.ted into them, but when 
tapped by a well the supply may be very slowly replenished. In many 
insta.nces such wells yield only a small supply, a lthough this is commonly 
persistent a.nd regule. r, 

Birch lake Formation 

The Birch La.ke formation underlies the Variegated Beds, 
b'Ut in many a.reqs the division is not sharp . The type a rea. of the 
formation is a long the north shore of Birch lake south of Innisfree, 
where a section 65 feet thick, composed mostly of sqnd, is exposed. Tho 
total thickness of the formation in this a rea is qbout 100 feet, and 
although this is dominantly sa.nd a central part is composed of altern.qting 
thin sand o..nd shale bed s . At the ba::e of the fonnation, in a number of 
places, is an oyster bed , a.nd this is exposed in a road cut in a section 
73 feet thick on the east side of Buffa lo Coulee in sec. 3, tp, 47, rge. 7, 
W. 4th mer . In both upper and lower parts of the formation the sand is 
commonly massive and outcrops tend to consolidate into hard , nodular masses 
from a foot to a few feet in diameter. Apparently these are fanned through 
the deposition of salts from t he water t ha t finds an outlet v.t the outcrops . 
In fa.ct, in some ar eas the sand may be traced a long the side of a. hill by 
the presence of small springs or nodular mn.sses of sandstrme ~ 

The Birch La.ke f ormation occurs ur~der the drift and in 
outcrops in a. large area. south of North Sa.skatcheW9.~ River and northeast 
of a line from Willingdon to Innisf'ree and Minburn. East of this a re:i.. 
the southwest boundary is more irregular, but outcrops ~re persistent on 
the banks of Battle River from a ferfJ' miles north of Hardisty to and 
beyond the mouth of Grizzly Bear Coul8e in tp . 47 1 rge. 5. It is believe d, 
too, t hat a large area ~ear Edgerton and Chauvin is underlain by the Biroh 
La.ko fonnqtion and that it extends southeastward into Sasksstohewun a round 
Manitou lake ~and southe~st to Vera. . 
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It is thought that the Birch lake formation thins 
e9.stwa.rd from its type section at Birch Luke, and th'.lt it loses its 
identity in western Sa.sk?,tchewan. Deep wells drilled a. t Czar , Castor, 
a:nd elsewhere no longer show the Birch Lake as o: clearly recognizable 
sand formation, so that its southern limit beneath younger formations 
is unknown, Wher ever it occurs af a sand, however , it is water -bearing, 
although in some area s the sand is apparently too fine to yield any 
considerable volume of water . In other a reas, however, it persistently 
uields good wells . There is no appo.rent uniformity in the character of 
the water , which is either hard or soft in different wells in the same 
generql a r ea. . Direct cont'1.c+; with surface vraters thi:.t c 'nt'lin calcium 
sulphates :may in time change a. usoft" w<>..ter well to s. 11 hard11 we.ter well , 
and many wells a.re not sufficiently cased to prevent the percolation 
of water from surface sands into the well , and hence into the deeper, 
soft water producing san0s. In r~rt this accounts for the ch~nge in 
character of the we.ter in a well, a. feature thr'.t has been noticed by 
ma.~ well owners. 

Grizzly Bear Formation 

The type loca lity for the Grizzly Bear forma tion, 
which underlies the Birch Lake beds, is ne9.r the mouth of Grizzly 
Bear Coulee, a. t ributary of Battle River with outlet in tp . 47 , rge. 5. 
The form~.tion is mainly composed of dark sha les - thnt were deposited in 
sea w~ter . At the mouth of Gri zzly Bear Coulee two sh~le sections , 
ea.ch a.bout 100 feet thick, '1.re separated by a zone of thin sand beds . 
It is now recognized th'1. t the upper section is the Grizzly Bear shale, 
and that the lower one, very similar in charscter and also deposited in 
sea water, occurs in the next lower formation, the Ribstone Creek . The 
Grizzly Bear sh~le conta ins a thin nodular zone ~bout 50 feet above the 
base, that is, a t o.bout the centre of the formntion , This zone is sandy, 
and is believed to yield water in various wells . Other t!u\n sands, in 
pla ces water -bearing, are ql so pres ent. The impervious nature of the 
Grizzly Bear shales makes the overlying Birch Lake s~nd a strong acquifer, 
as water co.llects in the s<tnd above the sho.le . The contact of the Birch 
Lake and Grizzly Bear formations can be traced in some places by the 
occurrenc e of springs isEuing 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 a. t Fa.byan . The shf,les 
in this area are about 101) fee-G thick . It is thought they extend as 
far west a s the Viking gas fi eld, where they have been recognized in 
samples from deep wells . It is probable , however , that the shales thin 
westwardrand thicken eastward so th8t their genera l form is a wedge 
between both higher and lower sqnd beds . The position of the thin edge 
of the wedge to the west is unknovm, but evidently the Grizzly Bear 
marine sh~le underlies a. large area in ea st-centra l Alberta extending into 
Saskatchewan mainly in the area south of Battle River. 

Ribstone Creek Formation 

The type area of the Ribstone Creek formation is on 
Ribstone Creek near its junction with Ba.ttle River i n tp. 45, rge. 1, 
W. 4th mer., At this place the lower sand beds of the formation are 
well exposed . The uppe r part of the lower S':.'md member of this formation 
outcrops on the north side of Battle River, in the northeast part of 
sec. 26, tp. 47 , rge. 5, near the mouth of Grizzly Bear Coulee~ Above it, 
higher on the bank and at a short distance from the river, there is a 
12 foot zone of carbona.oeous and coaly beds in two layers, each about 
2 feet thick, separa ted by n feet of shale. Above this are 90 feet of 
dark shales ths. t are thought to have been deposited in sea water, that is , 
they are m.~rine sh~ les. These marine sh~les in turn are overlain by a 
sandy zone about 20 feet thick containing oysters in the basal part. 
This sandy zone is the uppEr sand member of the Ribstone Creek formation . 
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It thickens to the e~st o. nd west fr --m the Grizzly :8ear area. but is 
probo.bly at no place much more than 50 feet thick. 

The lower sa.nd member of the Ribstone Creek formation 
also varies in thickness from a minimum of about 25 feet . On the 
bo.nks of Vermilion Creek, north of M'.lnnville, the bn.so.l sr:i.nd is -:-. t 
least 60, 'lnd may be 75,feet thick. It is overlain by sho.ly sand o.nd 
sandy shale beds, which replace the sh'.'..le beds in the centr-:-.1 po.rt of 
the formation as exposed at· the mouth of Grizzly Beo.r Coulee. In the 
Wainwright a r ea. , where the formation ho.s been drilled in de ep wells , 
the basal se,nd is 60 feet thick, with the centra l p'lrt composed of 
shale containing sand streaks. The upper sand member is about 20 feet 
thick in this area . The tota l thickness of the form~tion in the ~ 
Wainwright area is l~O to 200 feet , but this increases to the west and 
in the Viking ar ea exceeds 300 f eet . 

The Ribstone Creek fonna. t ion is widely exposed in a 
northwest-trending belt in e?.st-c E.ntra l Alberk. . The southwest boundary 
of this nnrthV>rest-trend ing belt passes through the mouth of Grizzly 
Bear Coul9e in tp. 47 , rge. 5, a.nd beyond t o the Two Hills area in tp •. 
54, rge . 12, whereas the northe'3.st boundary crosses North Saskatchewan 
River southwest of Elk Point and extends northwest to include an area. 
slightly north of st. Paul des Metis and Vilna to tp •. 60, rge. 14. 
Within this belt water well$ are conunon in the Ribstone Creek sands, 
which are almost without exception water -bearing in some part of the 
formation. The limits of the belt to the northea.st determine the 
limits of water from this source, but to the southwest of the belt, 
as here outlined , w~ter may be obtained in this form~tion by drilling 
through ~he younger beds that overlie it. The Ribstone Creek sands 
are a prolific source of water in many places Qnd hence the distributinn 
of this form.a. tion is of considerable economic importance. Where the 
formation consists of upper and lower sands with a centrc. l sha le zone 
only the sands are water-bearing, although thin sand members may occur 
in the shale . 11\There the form?. tion is l a rgely sand the ·distribution of 
water may be in any part of the form'3.tion, although the upper and 
lower sands a re perha ps the better aqu~ers . To the east of Alberta, 
a.long Ba ttte River and Big Coul9e in Saskatchewan, the Rib stone Creek 
sa:nds are marine . Marine condi tirms n.pparently become more prevalent 
to the southeast and it is believed th~t in this direction the sands 
a.re gradually replaced by marine shales . Thus a t some distance 
southeast of Ba.ttleford the Ribstone Creek fonna.tion loses its identity 
and its equivalents are shales in a rnn.rine succes~ion . 

Lea Park Fo:nnation 

The Lea Par k formation is l a rgely n. marine sh!:'.le, and 
only in the upper 180 feet is there any water , In the Dina. ar ea south 
of Lloydminster the upper beds of the Lea P~rk consist of silty shales 
~bout llC feet thick underlain by silty sqnds 70 feet thick , Below 
these sands are marine shales only, and these yield no fresh water 
either in east-central Alberta or west-centr~l Sa skatchewan. The sand 
in the upper Lea Park fonna ti on is thus the lowest freshwater aquifer 
within a very large are~ . The extent of this sand in the Lea Park , 
particul~rly to the northeast , is not known, but as the strata in east­
centrG.l Alberta have a southwest inclination, progressively lower beds 
occur at the surface to the northeast. Thus .at a short distance beyond 
the northeast boundary of the Ribstone Creek formation, a s previously 
outlined, the sand in the upper Lea Park reaches the surface , and 
repre:oents the l a.st bedrock ~. ~quifer in that direction. Fn.rther northeast 
water mu~t be obtained from glacia l or surf&ce deposits only. In 
Alberta this area without fresh water in the bedrock includes the country 
north of North Sasbtchew~n River in the vicinity of Frog lake and a 
:l.nr~ area extending to and beyond Beaver River . In this area , however, 
more !'resh water streams are pres.errt than farther south, ~nd bush la~as 
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help to reh3.in the surface w8:ters , The a. rea no;.~theast of North 
Saska.tche"Wa.n River in Sa.skatcheWE.n is almost wholly within the 
Eea Park fonna.tion~ where ~~ter can be found only in surface deposits. 

WATER ANALYSES 

Intr oduction 

Analyses wer e made of water samples collected from a. l arge 
numb er of wells in west-central Saskatchewan . Their purpose was to 
determine the chemical ('\ haracteris tics of the waters from different 
geolo gica l horizons, and thereby ars i'st'in·mkmn.g correlations of·the:.,' .; 
strata. in w1

• ich the v.'lltters occur. Al though this was the ma.in 
objective of the analyses , it iwa~~a lso realized that a knowledge of 
the mineral cont ent of the water is of interest ~and value t o the 
consumer. The analyses were all made in the l e.bora tory of the Wa. ter 
Supply and Borings Section of the Geolo gical Survey, Ottawa , 

Discussion of Chemica l Determinations 

The dissolved minera l constituents va.ry with the material 
encountered by the v~ter in its migration to the reservoir bed. The 
mineral salts present are r eferred to a.s the t ofo.l dissolved solids, 
a.nd they repr esent the re!idue when the water is completely evaporated. 
This is eYpressed · qua.ntita.tively a s "parts per millicin11

, whi ch 
refers to the proportion by weight in 1,0001 000 p':lrts of water . A 
salt when dissolved in water separates into tvvo chemical units called 
"ra.dieo.ls", and these are expr essed as such in the chemical ana lys es .. 
In the one group is included the m~tallic elements of ca lcium (Ca), 
magnesium (Mg), a.nd sodium (Na), and in the other group are the 
sulphate (S04), chloride (Cl), and carbonate (Cet3)' radicals .. 

The analyses indicate only the amounts of the previously 
mentioned radicals, thus neglecting any silica , alumina, potash, 
or iron that may be pre sent . It will be noticed that in most instances 
the total solids a r e a ccounted for by the sum total of the radicals as 
shown by the ani:i.lyses . Actually, the residue when the 111a ter is 
completely evaporated still r etains some combined water of crystallization, 
so that the figu:fes for the " tota l solids" a r e higher than the sum 
tota l of the r adica ls as .determined. TThese radicals a re also 
"calculated in assumed combinations" to indicate the theoretical amounts 
of different salts present in the water. The same method was followed 
in each ana lysis, so that the table presents a c0nsistent record of 
the different compound s present. 

Mineral Constituents Present 

Calcium. Calcium (ca) in the water comes from minera l 
particles present in the surface deposits, the chief source being 
limestone, gypsum, and dolomite . Fossil shefl. ls provide a source of 
calcium, as does a lso the decomposition of is;neous rocks. The common 
compounds of ca lcium are •"\Qa_lcium carbonate (CaC03) and calcium 
sulphate (caS04). 

Magnesium . Magnesium (Mg) is a common cons:t;ttuent of many 
igneous rocks and, therefore, very preva l ent in ground water, Dolomite, 
a carbonate of calcium and magnes ium, is a lso a source of the mineral. 
The sulphate of magnesia (MgS04) combines with water to form "Epsom · 
salts" a:id r enders the water unwholesome if pres ent in l a rge amounts. 

Sodium, Sodium (Na) is derived from a number of the important 
rock-forming minerals, so that sodium su~phate and carbonate are very 
oomrnon in ground ~aters. Sodium sulphate (Na2so4 ) combines with water 
to fonn. "Glauber's salt" and e:xcer-sive amounts mtlkk;} ·the water unsuitable 
for drllµdng purposes, Sodium carbonate ~a2C"03 ) or "bla ck alkali"' .. 
waters are mostly soft, the degree of softness depeno ing upon the rat io 
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of sodium carbonate to the calcium and ma gnesium salts . \~Ja.ters 

containing sodium carbonate in excess of 200 parts per million 
are unsuitable for irrigation purposes 1 • Sodium sulphate is less 

"The extreme limit of salts for irrigation is taken to be 70 parts 
per 100,000, but plants will not tolera te more than 10 to 20 pnrts 
per 100,000 of black alkn.li (alkA. line carbona tes and bicarbonates)" 
Frank Dixey in 11A Pra ctica 1 R..'l.ndbook of We. ter Supply', Thos . Murby 
& c 0 • , 19 31, p • 2 54 ) 

harmful. 

Sulphates. The sulphate (so4 ) salts referred to .in those 
analyses a.re ca lcium sulphate (ea.S04), magnesium sulphate \In~ 4), 
and sodium sulphate (Na2S04). 

Chloride. Chlorine (Cl) is with a. f<JW exceptions , expressed 
a.s sodium chloride (NaCl) , tlnt is, common table salt. It is found 
in all of the analyses , most of the waters containing less tha.n 200 
parts per million, but some a.s much a.s 21 000 or 3 , COO parts . These 
waters have a brackish taste . 

Alkalinity~ The alkalinity determined in these water 
analyses is based on the assumption that the only salts present in 
the samples that vrill neutralize a cids are carbonates , a.nd that , 
consequently, the degree of o.l kn.linity is proportiona l to the amount 
of the carbonate radica l (C03) present. 

Rardness. The hnrdness of water is the total hardness, and 
has been determined by the amount of a sta ndard soap solution ~?quired 
to form a lather that will stand up (persist) for 2 minutes. HardnGJIS 
is of two kinds , temporary and permanent . Temporary_ hardness is 
caused by calcium a nd magnesium bicarbonates, which are soluble in 
water but a.re precipitat~i as insoluble normal carbona tes by boiling, 
as shown by the sca le that forms in te?.kettles. Permanent hardness 
is ca.used by the presence of cn lcium .'3.nd magnesium sulphates, and is 
not removed by boiling. The tvrn forms of hn. rdness -. n.re not distinguished 
in the water ana lyses . 1Naters gra de from very soft

2 
to very ha.rd, and 

can be classified according to the followinc system : 

The"Examination of Wo.tero and Water :Supplies" , Tr..resh & Bea.le, 
page -~n, - 1il"ourt!C8d . 1933 • 

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

A w" ter with 50 to lCD degrees of hardness may be sa id to be 
moderately soft. 

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

Hard waters are usually high in calcium carbonate, Almost 
all of the waters from the glacial drift a.re of this type , especially 
those nht associated with se.nd and gravel deposits tha t come close to 
the surface . 
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In soft water the calcium carbonate has been replaced by 
sodium carbonate, due to n~tural r eagents present in the sand and 
clays. Bentoni t e and glauconi te f'.re two such ren.gents lmown to be 
present. Montmorillinite , 01.e of the clay-forming minerals, has the 
same property of softening water , ~wing to the absorbed sodium that 
is available for chemica l ro~ ction • 

Piper, A. ~,1 . "Ground Water in Southwestern Pennsylvania. 11
, 

Penn. Geol. Surv ., 4th sr.rios . 

If surface l!1n.ter reaches the lovver sr4nds by percoln·ting 
through the higher beds it may be hie;hly charged ~'ri th c8.lcium sa.lts 
before reaching the be0roc~ formations conta.ining bentonite or 
glauconite . The completene es of the exchnnge 0£ o~loium carboruite 
for sodium carbomte will , therefore , depend upon the length of time 
that the water is in conta ct with the softening reagent, and 1dso 
upon ~he B.Ill.Ount of this mnterial present . The r ate of movement of 
undergr,ourulr'wa ter will , consequontly:y, be a factor in determining the 
extent of the r eaction . 

The amount of iron pr esent in the water was not determined, 
owing to the poesibiliti es of contamination from the iron casings in 
the wells. Iron is pr esent in most wc,ters , but the amount may be 
small , Upon exposure to airi.a red precipitate forms , the water becomes 
acid, and , hence, has a corrosive action . ·when iron is present in 
large amounts the mter has an inky taste. 

WATER ANALYSES IN REL\ 'rH N Tr; GEOLOGY 

Glacial Drift 

The quality of the water f rom glacial drift depends large ly 
on the nature of the deposit from which it comes and on the nepth of 
the aou ifer below the surfa ce. Glacial deposits ~~y be divided roughly 
into three types. 

(1). Sand and gravel beds th~t fonn the surface deposit, such 
as outwa:o:h materi'.'.l and glacial l ake sands. 

(2). Buried outwash and interglacia l depoEits between two tille 
of boulder clay. 

(3). Pockets or lenses of sand anc gravel irregularly distributed 
throu gh the till . 

Water from surface samt:kddlposits is normally lhow in dissolved 
salts, the total being genera. Hy less th.'1.n 1,000 parts per million. 
~nere large a.mounts of limestone occur in the gl acial s~nd and gravel 
beds a characteristic constituent of the gl a cia l water is calcium 
carbonate, the a.mount pr eEent varying from 300 to 700 parts per million . 

Water f rom buried outwash deposits contains more dissolved 
salts than the surfa ce sands, as the water in order t o rea ch them has 
to percoln.te through overlying

7

t ill. Ra.in water conmins carbonic a.cid , 
which ~ots a s a solvent and dissolves a great deal of calcium, magnesium, 
and sodium from the rock-forming minera ls. Sulphate salts are commonly 
present, though their proportions vary gr eat ly in the different waters . 
The shales th'.3.t a r e incorporated in the drift a re high in calcium sulphate , 
so that the a.mount of shale prernnt will modify the quality of the vvater. 
The oxidized upper part of the dri~ contqi ns less sulphate than the 
deeper, less oxidized boulder clay. The chara.ct<1r of the water in the 
buried outwash depocits will, therefore , depend -largely on the 
oompoettion and amount of till that overlies it . 
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Water from irregular ly distributed sand o.nd gro.vel beds 
will vary in its content of dissolved sccl ts depend ing upon the 
character of the material surrounding the res ervoir beds. As the 
water in this type of deposit does not flow to nny ma.rked extent , 
it is apt to be more highly impregnated with soluble so. lts than where 
the underground movement is more rapid, Soft wntor in the drift is 
mostly confined to shallow wells in so.nds lovv- in ca lcium ca rbonate . 
Wo.ters from glo.cis.l lak....,, clays n.re scrr.etimes high in soluble so. l ts: 

The sample from a ,Nell in glacial lake clay on N .w •. } sec., 27 , tp . 
42, rge. 17, h~ s 11,040 parts per million of soluble salts, largely· 
I!ID.gnesium sulph~te C'-nd sodium sulphn.tco The so.mple from SE . t sec. 
13, tp. 42, rge, 16? which is believed to cope from glacial lake 
silts, h~s o. very different compositiono The t oto. l solids in it 
o.re only 440 po.rts per millio~1, of ·vhich 250 are C'J.lcium carbonate. 
The gren.t difference in thoso wo..ters is due to the high soluble so.lt 
content tho.t is o.srncio.ted with the lake clo.ys but a.bsent in the 
silts. Avero.ge C::.rift wo.ter contr:tins between 1,000 '.:l.nd 31 000 po.rts· 
per million of dissolved minorQl snlts. 

The Bea rpaw form'.l tion consists of dark mD.rine shales nnd 
beds of green sn.nd . Water from these sc.nds. h !:'.S a tofo.l solid count 
ranging from 300 t o 1,600 parts per million a nd o. hardness of moro 
tha n 300 degrees. Co. lcium 011.rbomte is very marked in o.11 so..11ples, 
due, perhaps , to the proximity of the water sands t o the gla~ial 
drift. Sodium sulphate is the chief so.l~ present , f ollowed by 
co.lcium ca.rbona.teP magnesium sulphate, magnesium carbo:nete, and 
sodium chloride in decreasing iromount-10 These waters are distinguished 
from the overlying drlft i1mters by being r e latively low in t otal 
dissolved solids , and in containing no calcium sulphate and only 
moderate amounts of sodium sulphate, magnesium sulphate , and magnesium 
ca.rbona. te. 

Pale Beds 

Pale Beds underlie the i3ea:;:p':l.·w formation . Total solids in 
waters f rom these beds vary from '700 to 1,.30:~ parts per million. The 
water is, in most inste.nces .• s oft,. as it cont'1.ins sodium carbonate in 
excess of calciu:n and magnesium ca.rb·".':na tes, but v.d'J.en mixed with surface 
water high in calciu."Tt carbonate , it will b e come hard. The hit;h 
concentration of sodii.l'Jl salts , especially sodium carbonate , in 
contra.st with the calcium and mag:-.as:'..um sa lts distinguishes this water 
from that in Bearpaw sands. ~he Pale Bods include much bentonite, and 
it is this minera l that a cts 'a.S a water softener within the fonnation. 
The following analyses are typica l of waters from the Pa l e Beds; 

SE , sec . 16, NE . sec 0 3 J?~ • __ .... _s_f3? .• _ _7_, SE • sec, 21 

Salts tp.38, r ge . 21 tpo39, rge. 25 , tp.37 1 r ge .24 , tp. 38,rge.23 

73 18 53 35 

52 14 45 38 

297 G79 464 562 

297 158 266 437 
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NaCl 31 45 130 

Tota l solids ! 760 1,020 940 1,260 

Ra.rrlness 100 20 30 75 

V:':l.rie ga t ed Bens 

In Senla.c Rur~ l Municipality, Saskqtchewan, a re a number of we lls 
th!'l t have wn.ter ver y similar in cha r a cter to th?.t f ound in the Bearpn.w 
formation. These wells tap a.n horizon that corr esponds with the Vari egated 
Beds i n Alberta , althou gh they h!?.. ve not been sep0.r a.ted f rom the Po. le Beds. 
They Qre less bentonit ic than the Pa l e::.Beds and darker in colour. The 
water is hard and hae a lov1 di ssolved solid content . The three ana l yses 
gi ven below show a gr eQt dea l of similar ity a nd su ~go st ~ common horizon. 

Salts 

MgC03 

~ '.MgS04 

;Nw. sec. 21, 
j t p.41,rge . 26 

250 

1109 

149 
- -- --- ------~ 

98 

Na.C 1 12 

Tote. l rrsolids ! 640 

Hardness 600 

Rib stone 

}Wif . sec. 3, 
tp.41,r ge.28 

3{5 

80 

lC4 

132 

12 

640 

600 

Cr eek Format ion 

+-
~ 

SE ~ sec. 28, 
tp ,40 ,r ge , 28 

125 

155 

69 

386 

18 

780 

500 

Chemica l ana l yses of water f rom +ne Ribstone Creek form~tion V9.ry 
more than in t he Pa le Beds , the reason being that at severa l different 
horizons the sedi>nents show c 1ns ider '.3.bl e l aten. l variation_ Th3 f ormation 
include s both marine and non-marine beds , thin coa l seams being pr esent in 
the basa l p~rt of the f ormation a. round Pa.ynton, whereas south of Lashburn, 
on Battle River , marine fossils wer e found in str ata coneiderPd to be at 
qpproxima.te ly the same horizon. The water 2nn. lyses show s imila rit i es ~Qthin 
limited ar eas , but long distance correla tions cannot be made sa fely except 
for the saline wat ers tha t occur in the flowing wells a t Ver a , Muddy Lake, 
and a t the south end of Tr qmping lake. Lna lyses of these wai::er s a. r e gi ven 
in the f ollowing tab~o : 

Salts t p 941,rge. I tp . 4l;r ge if tp . 41,rge , ; tp941,rge rtp.38, r ge ·i tp.35,. 
24 24 , ;: 24 , ! 24 , l 22, i r ge . 20, 

CaC03 73 I 73 '· 73 198 I 108 3J - I - - - I ' 
Ca.S 04 - - - .... m- i -I 

i -
MgC03 38 38 38 52 69 ! 52 

- ! -
MgSo4 - I - I ... - I - I ... 

I 
' 
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Na2C 03 129 119 129 11 106 1Z5 

Nn.2S 01 55 55 61 61 49 43 

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

Total solids 3,840: 3, 460 3,120 3, 200 3,86C 4 , 460 

Hardness 135 90 110 100 130 lM 

The similarity in these ~nlayses sugge sts a common sourc e b ed, 
The distance between the Tra.mpin1; Lake we ll '.:'l.nd the Vera wells i s about 
40 mil0s. This vm.ter , which i s thought to come from the basa l sand of 
the Rib stone Creek f orme. ti on, is not typica l of wn. ter from the srune 
stratigraphical horizon i n the vicinity of Battle River, one reason be ing, 
possibly, thqt at Battle River the stream h~s cut through the Ribstone 
Creek f ormation exposing the sand members i long its b!lnks . This may 
ca. use a more r apid movement of the underground 'Nater in th i s a r ea than 
farther south, '.'tnd it is lmown t ha t the rate of flow is s. controlling 
factor that g<'verns the change of c".1.lcium carborn. te t o sodium cF1.rbona te 
when the softening r eagents of bentonite or ~lauconite are pr esent in the 
sa.nd. 

Some of the soft waters from the Ribstone Creek formation cannot 
be distinguished f rom those of the Pa .. e ll eds , whPr eas others are l)uite 
different . The f ollowing ana l yses il l ustratetsome of the differ ent types 
of water f rom this formation: 

Salts 

Na2C"3 

Na.2S04 

Na.C l 

Se . sec . 
11, tp . 
46 , r ge . 

28 

90 

07 

217 

1 644 

249 

Tota l solid s]2 ,2 20 

Hardness 280 

Ind .Agent: 
. Little . 

Pine I.R. 

90 

59 

392 

777 

63 

1,340 

160 

SW . sec • 
24 , tp . 
46, rge. 

21 

410 

1611 

64 

2 , 518 

76 

3,000 

750 

' NE . sec . :Se.sec . NE . sec . 
36 , tp . : 26 . tp. ; 36 . tp . 
13, r ge . • 43 , r ge •. 41, r ge ~ 

18 . l fl ; \ 24 

73 35 73 

38 31 38 

283 592 129 

NW . soc . 
22 . tp . 
42 . r ge . 

23 

12 5 

97 

196 

225 522 61 ), 54 1 

12 

! 620 
l 

! llO 

83 

l,2GO 

35 

2, 690 71 

; 3,120 :1 ,900 

110 600 

The above chemic '.3. l ana l yses show such a vvide range in the 
dissolved salts present in the different waters in the Ribstone Oreek 
forma tion t~~t they cannot be used for correlation purposes over a large 
a rea.. 

Cone lus ions 

(1) In most inst~nces water f rom g laci~ l drif t is ouite 
diff er ent from wate r f rom bedrock. 

(2) Some of the bedrock ~orizons carry waters thn.t show definite 
chemica l char acteristic s . 

(3) Most water s from glacial till carry t ota l solids ambunting 
to between 1, 000 andE5,00C' part s per million. 
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(4) Bedrock waters are commonly low in dissolved salts . 
Exceptions to this are to be found in w~ter from the Ribstone Creek 
formation. 

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

(6) Water from the Va.riega. ted Beds resembles that from the 
tea.rpaw formation. 

(7) Waters from the Po.le Beds is mostly soft. An average 
of ten wells gave a. total solid of 1~000 p~rts per mill ion. 

(8) All soft waters conta in sodium carbonate (Nazeo3) , which 
is present in water from the Pale Beds and Ribstone Creek .formations 
but absent from t he P9arpaw formation and V~riegated Beds. 
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LOC.I.L IMPROVEi1IBNT rISTRICT, Nn. 561, 
s;~sK;. T CHBWLN 

The area outsine of the forest reserve that is suitable 
for settlement in this ~istrict is very small . The strip along 
the east side is pr.:,_rt of the same unit '' escribed in the rlistrict 
to the east, to which the reader is referre~. The country in tp . 
57, rge. 23, is largely morainnl, with a relatively flat area in 
the northwest corner. The surface deposit of boulder till does 
not cont~in very much sand and gravel; an0 water is, consequently, 
not everywhere easily obtainec'1. Many of the farmers haul .their 
water from the largo spring on section 22 . This spring may issue 
from a large sand or gravel deposit, f.\.s small springs mark a 
continuous horizon for a considerable distance at an elevation of 
about 1,830 feet. This elevation should mark u possible water 
horizon for the district. AS the spring occurs on the west bank 
of a creek, the sond beds may rise slightly to the west. The 
aquifer of the well on section 28, at an elevRtion of 1,840 feet, 
gives further proof of the presence of this water horizon. Somewhat 
similar conditions prevnil in the township to the north. The 
surface deposit of rocky boulder till contains very little sand 
A.nd gravel, and chances of obtaining a good supply of water at 
sh1:1.llow depths ure, therefore, not very promising, although it 
is possible that isolated deposits of se.nd imd gr.:.wel may be 
encountered in the upper part of the drift. From the informe.tion 
available the writ~r is of the opinion thnt s perI!li.cnent supply 
must b fJ obtainea from e.quifors below those e.lroady ta.ppec. 
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WELL RECORDS- LOCAL IMPROVEMENT DISTRICT, NO. 5'61, ·SASKATCHE'IAJf. . .... " ............ . 

- ... 

WllLt. 1 I 
I . l - i HJUOHT TO WHICH I LOCATION I ! I I WATER WILL RJllK I PRINCIPAL WATER-BEARING BED I 

TYPE DEPTH ALTJTUOI: I TEMP. USB TO 
I I I I 

,Q:-' OF Wlff ,( I I I CHARACTER OF WHICH No. l abov~ •ea AbOve +) vr WATER WATER WATER 

I 
YIELD AND REMARKS 

~ Sec. Tp. Rae. Mer. : WELL I WELL I leveh ~a~) I Elev. I Depth ! Elev. I Oeo~oe!cal Homoa (in "P.) IS PUT 

- ------- I I 
I i I 

SW 1 15'1 22 3 dug 20 1922 20 1Q02 Glacial hard D. nood supply. School well 
SJ: 125 " '6 1937 '6 189] " • D.S • Good supply in sand 
SW I 215 " 20 18915 20 187t .. 

" D.S. Limited supply in clay n I 215 " 
I 

4.15 l8g8 •15 1815~ " " D.S. ~eepege aippl7 in blue ola7 I n 36 , " ~ 3~ 18152 315 181? " " D.S. Good suppl7 in sand I 

I 
' 

HI 19 157 ·~ 3 dug 19 19315 - 17 lg1a 19 191«! Glacial har4 D.S. Limited mppl7 in brown olq 
SW 21 " 158 19'0 - 153 1887 :58 188! " " 8. Limited supply ot poor water 
NB 21 spring 1830 .. " D.S. Continuoua flow. Iron depoait 
NW 21 dug 30 19215 18 190? " " Poor auppl7. Hauls water trom apring 
SW 28 • 60 1900 - '8 18152 60 18•< " " D.S. Good supply mr 30 " 12 1940 . 12 192E " " D.S. Lilli ted suppl7 
SW 33 " l• 1910 - 12 1898 l• ieve .. " D.S. Limited suppl7 in sand 

. . 

n 6 8E 23 3 dug 153 1900 ~ 18•~ Glacial bard D.S. L1.m1 ted mpply in sand n ., " 150 1860 - •7 1813 ~o 181( " tt D.S. Limited supply in ean4 
SE 7 " 02 1900 - ,8 18158 ~2 18•1 " .. D.S. Good suppl7 in tine sand 
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