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INTRODUCTION 

Information on the ground-Wa.ter resources of east-central 
Alberta and western Saskatchewan was collected, mostly in 1935, during 
the progress of geological investigations for oil and gas. The region 
studied extends from Edmonton· in the west to Bnttleford in the east, 
and from township 32 on the south to township 59 in western Alberta , 
township 63 in eastern Alberta, and in part as far north as township 
56 in western Sasb.tchewan. 

This region is crossed by North SasJ.ro,tchewan and Battle 
Rivers, and includes other more or less permanent streams. Most of 
the lakes within the a rea, h~qever, are a lkaline, and water is 
obtained in wells from two sources , namely, from water-bearing sands 
in surface or glacial deposits, and from sand s in the underlying bedrock. 

A division has been made in the well records, in so far as 
possible, between gl acial and bedrock water-be!\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 that 
the records dea l more particularly with this type of well . No detailed 
studies were made of the gl acial muterials in relation to the water-supply: 
nor were the glacial deposits mapped adequutely for this purpose. In 
almost all of the region investigated in Alberta , a nd in al l but the 
northeast part of the r egion studied in Saskatchevra.n, water can be 
obtained from bedrock. In a few places , however , the water from the 
shallower bedrock sands is unsatisfactory, and deeper drilling may be 
necessary • 

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

In collecting this information several field parties were 
employed. These were und er the direction of Professors R, L. Rutherford 
and P. S • Wai::Len of the University of Alberta, C. H. Crickmay of 
Vancouver, and C, Oo Hagep until recently 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. 

: ·.blicat ion of Results 

The essential informat ion 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 be ginning 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 aVa.ilabl'e for study at offices of the Provincial 
and Federal IJGovernment Departments . Further assistance in the 
interpretation f the reports may be obtained by applying to the Ch~ef 
Geologis.bJ. Geological ;survey, OttaWa.. Technica l terms used in the 
reports are defined in the glossary . 
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How to Use the Report 

Anyone desiring infonnation concering ground water in any 
particula r< 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 wrlls sunk in the gl a cia l drift, or whether 
a better supply may be obta ined at gr eater depth in the underlying 
bedrock fonnations. Thll wells in gl acia l drift coinJ11only show no 
regional level, as the sands or gr ave ls in which the water occurs are 
irregularly distributed and of limited extent . As the surface of the 
ground is uneven, the best means of comparing water well s is by the 
eleV9.tions of their water-bearing beds. For any particula r well this 
elevation is obtained by subtr~ating the figure for the depth 0f the 
well to the water-bearing bed f rom that for the surface ele\'"ation at 
the well. For convenience both the el evation nf the we lls and the 
elevation of the water~bearing bed or beds in each wel l a re given in 
the well record tables . Where water 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 information should be used in conjunction with 
that provided on bedrock fonn'..1.tions, pages 4 t o flf 1 whi ch describes 
these formations and gives their thickness and sequence. Where the 
level of the water-bearing ~~nd is known, its depth at any point can 
easily be ca lcul'..1.ted by substracting its elevation, as given in the · 
well record tables, from the alevation of the surface at that point. 

With each report is a map consisting of two figures. 
Figure 1 shows the bedrock fonnations that will be encounter ed beneath 
the unconsolidated surface deposits. Figure 2 shows the position o~ 
all wells for which records are avai l able , the class of well 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 nearest 
contour line, and the records of the wells show at what levels water 
is likely t o 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 obta ined from a study of the records of surrounding wells. 

GLOSSARY CF TEmrn USED 

Alkaline . The term 11 a l lm. lil.: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 a lkaline 
usua·11y contains a large amount of sodium sulphate and magnesium sulphate, 
the principal constituents of GlauberTs salt and Epsom salts respectively. 
Most of the so ca lled a l:l:aline waters are more correctly termed sulphate 
waters, m%ny of which may be used for stock without ill effect. Water 
tha t tastesstrongly of com.mon salt is described as sa lty. 

Alluvium . Deposits of earth, clay, silt, sand, gravel, and 
other material on the flood plains of modern streams and in l ake beds. 

Aquifer or Water-bearing Horizon. A porous bed, lens, or 
pocket in unconsolida ted deposits or in bedrock that carries water. 

Buried pre-Glacial Stream Channels. A channel ca rved into 
bedrock by a str eam before the advance of the continental ice-sheet, and 
subsequently either partly or wholly filled i n by sands, grave ls,_ and 
boulder clay deposited by the ice-sheet or b.ter agenc ies. 

Bedrock. Bedrock, as here used, refers to partly or wholly 
consolidated deposits of gr avel, sand, silt, clay, and marl that are 
older than the glacial drift. 

Coa l Seam• 
material i'onne from 
burial. 

' The same as e. coa l bed. A deposit of oarb-Onaceoue 
&-"lrena.a:J..IUl:_o·f"-pl.ant&-by-partial d ec ompo-s i tion and 
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Contour. A line on a map joining points that ha\e the same 
elevation above sea-level. 

Continental Ic e-Sheet . The great ice-sheet th13.t coYered most 
of the surface of Canada many thousands of years ago. 

Escarpment. A cli f f or a relatively steep slope separating 
leve l or gently sloping areas . 

Floo~ Plain. A fb t p'lrt in o. river valley ordinarily above 
we. ter but covered by 1va ter i·-hen the river is in flood. 

Glacial Drift . The loose, unco~aolidated surface deposits 
of sand, gr avel, and clay, or a mixture of these , th~t were deposited 
by the continental ice-sheet . Clay containing boulders forms part of 
the drift and is referred to a s glacia l till or boulder clay. The 
glacial drift occurs in several forms~ 

(1) Ground Mor'line, A boulder cla.y or till pl ain (includes 
areas where the glac i al drift is very thin and the surface uneven). 

(2) Termin'll Moraine or Moraine . ,\ hilly tract of country 
formed by glacial drif·c th'lt was laid dol'm ett the m<J.rgin of the continental 
ice-sheet during its retreat. The surface is characterized by irregular 
hills and undra i ned basins. 

(3) Gl acial Ot:.':'!msh. Sand and gr ave l phins or de lta s formed 
by stre'.llllS that issued from the continental ice-sheet. 

( 4) Ghci3.l Lake Deposits. S'lnd and:--clilyiplains ·fdrlirad in 
glacial lakes during the retreat of the ice-uheet. 

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

Hydro static Pressure . The pr essure thqt causes water in a 
well to rise abo·1:e the point at which it is first encountered. 

Impervious or Impermeable . Beds , such as fine clays or 
shale, are considered to be impervious or impe~meable when they do not 
permit of the perceptible pas sa. ge or movement of gr ound water. 

Pervious or Permeable . Beds are pervious when they permit 
of the perceptible pas~age or movement of ground water , as for example 
porous sands , gravel, and sandstone . 

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

Rec ent Deposits . Deposits thR. t have been l aid down by the 
agencies of water and wind since the disappearance of the continental 
ice-sheet, 

Unconsolid2.ted Deposits . The I"l:.'1.ntle or covering of a lluvium 
and gl acial drift consisting of loose s~nd , gr~ve l, clay, and boulders 
th~t over lie the bedrock . 

lJ'fater- '.bable . The upper limit of the part of the ground wholly 
saturated with water. This may be very near the surface or many feet 
below it. 

Wells . Holes sunk into the earth so as t o reach a supply of 
water. When no wate r is obtained they a re referred t o as dry holes,. 
We lls in which water is encountered are of three classes 0 

(1) ~rells in which the water- is -under sufficient pressure to 
flow above the surface of the ground. 
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(2) Wells in which the water is under pressure but do es 
not rise to the surface. 

(3) We lls in which the wa ter does not rise above the water 
t able. 

BEDROCK FORMATICNS OF WEST-CENTR!"\.L SASIG\.TCHE1i'.'i.N ,'\.ND Ei'i. ST- C:SNTRL L ALBERTA 

The formations t h9.t outcrop in west-c entra l Saskatchevm.n are 
a n extenfion of similar formations th"'.t occur in east-centra l Alberta. 
They a re of Upper Creta ceious age , a nd consist entirely of relatively 
soft sh11 les a nd s~nds , with some ba nd s of hard sandstone a nd l !lyer s of 
ironstone nodules . The succession , character , and estima ted t hickness 
of the formations a r e sho·m in the f ollowing tablei 

Formation 

Edmonton 

Bearpaw 

Pale and 
Variegated 
Beds 

Birch I.D.ke 

Grizzly Dear 

Ribstone Cr-eek 

Lea Park 

Ch8.ract er 

Grey to vhit0, bentonitic sands and 
sandstones wi th grey and gr eenish 
shales ; coal seams prominent in some 
areas ,, as at Castor , Alberta . 

Dark shal es ~ g,.r'een S"-1.nds with smooth 
bla ck chert pebbles; partly non-
mB.rine: 1vi th white bent oni tic sand s, 
carbona c eous sha l es or thin coa l 
seg_ms similar t o t:D.o se in Pale Beds ; 
shn.les at certa in liorizons contain 
lobster claw nodules and mar ine fossils ; 
at. other horizons a re abundant selenite 
crystals. 

Li ght gr ey sands with bentonite ; soft, d~rk 
gr ey and light gr ey shales with selenite 
and ironstone ; ca rbonac eous sha l es and 
coa l searl.s; abundant se l enite crysta ls 
~ cert~in l ayers . 

Grey sand and sands tone in upper part; 
middle p~rt of shales and sandy shales, 
thinly laminated; lower part wi t h grey 
and yellow weathering sands ; oyster bed 
commonly at base . 

Mostly dark gr ey shale of marine origin, with 
a few minor sand horizons; selenite crysta·ls 
and ncdules up t o 6 or 8 inches in di amet er 

Grey s~nds and sandstones at the top a nd 
bottcm, wi th intermediate sands and sha l e s1 
thin coal seam :i.n the vic i nity of Wa inwright ; 
mostly non-·marine , but middle shale in some 
ar ea s is marine~ 

Dark gr ey shales a nd sandy shales with nodules 
of irons t oneJ a sand 70 fe et thick 110 f eet 
below the t op of the f ormation in the Rib~ 
stone a r ea , Alberta. 

Edmonto~ Format ion 

Thickness 
Feet 
1,000 to 

1,150 

300 to 600 
-'shins 
rapidly to 
the north
we st 

950 t o l,O'JO 
in Czar-Tit 
'""Rills 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 

050 to 1,100 

The nrune Edmonton formation wa s first applied t o the beds 
containing coal in the Edmonton a r ea , a nd later t o t he srune beds in 
adjoining areas. The format ion has a total thickness of 1,000 to 
1,150 f eet, but is bevelled off eastward and the east edge of the formation 
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follows a northwest line from Coron3.t ion through Tofield to ':'. point 
on North Sasb,tchevm.n River <i.bout midW?,y bet ween Edmonton o..nd Fort 
So.sk-:.tchevmn. No Edmonton beds occur northec..st of this line , but 
the for:r.19. tion 'uecomes progresshre l y thicker to t he southw0st due t o 
the fact that the beds incline in th'1. t direction qnd the surfac e 
beve ls ac ro ss them . 

The Edmonton formn.t ion consists of poorly b ed~. Gd grey o.nd 
greeni sh clay sh':'. l es , coa l seD.ms , ancl sa nds -:t nd sandstones th"'..t 
contain cl"1y a nd 1. white ma t erh l known as bentonite . This :mat er i a l 
when we t is -very st icky '1.nd swells gr e?.. tly in volume, 1.nd when dry 
tends to give a white appe'l r '.'lnce to the '.:Jed s conb .i n i ng it . Such 
beds a r e rela ti'·e ly imper v ious to i•m.ter , t::md .q t the surface produce 
the "burnsn- of ba rr en grouncJ vrhere vegetat ion is sco.nty or ~bsent . 

Water is reht i ve ly abundant in t h e Edmonton formn t ion , which 
conta ins :!!luch so;_nd , commonly in the f onn of isohted l enses distributed 
irregul'1. rly through the form'1.tion p Cons eq uently, there is little 
uniformity in the depth of we lls e\-en v:ithin a smal l are:c . Wo. ter a lso 
occur s commonly with coa l seams and , unlike the S'1.nd lenses , these bed s 
a r e much mor e r egula r and per s istent . In contr f\B t with the water from 
the bentonitic sands , which is gen e r '3. lly " soft11 , wa t er f rom the coa l 
s e<>.ms , !'.t'S the w'.:'. t er f r om the shal low surf9. c e cleposi ts , may be "ha rd". 
The bns'.:l. l beds of the Edm0nton f orm-:i.tion usua lly uont'.l. in fresh i:rater, 
but this :rro.y become br ?.. ckish loca lly where t h e und ~rlying Be'.:l.rpaw beds 
·contain hi ghly r.. l kn. line or Sfll ty wa ter. 

Bear paw Form?..tion 

In southern Al berto. , wher e the Be'.:l. r pfl.w· f orm".t ion j_s thicke st, 
the beds compo sing it a r e mainly sh::, l e s th ..,_t h '.3.ve been d eposited in 
sea W'l t er. I n the a r ea north of t ovmship 32 the form'1.t ion thins to the 
northwest '1.nd become s a shor e line deposit compo sed of shalcs cont~ ining 
benton i te , impur e S'.lnds , a nd t hin cnn. l seams . In some e.re<:ts , o.s o. t 
Ryley '.:l.nd ne'.:l. r Monitor, ci.nd in the Neutn.l Hills, the Be3. r pn.w contains 
pebble beds . At Ryley these '1. re consolid'.'l.ted into "- conglomer ".te , 
but mo stly the pebb l es a r e loosely distributed in shale or sandy becJs . 

I n the a r ea irrunedir-i,tely north of township 32 the Bearpaw 
occup i es o. widespread belt bene~th the gl 'l cio. l dr i f t , but f '.l. rther 
northwe st the belt narrows , (l.nd a t Ryl ey a nd northwestw~rd i t is only 
a few mile s wide . This belt crosses North Sa sk;_tchewan Ri ver about 
midway between Edmonton and Fort Sask:>tchewan . Bea rpaw beos form the 
ma in bedrock d epo sits of -\;he Neutr '1. l Hills. Farther so uth) where 
t h ey hA.'Te an expo secJ thickness of ':1.t le'lst 400 f eEt , they cont'lin 
gr een sands , n.nd bed s of mar ine sh')_ l e i nter f incer wi th the bentonitic 
sha.le s a nd sand s of the underly ing fonn.0_tion . To the north, on the 
bn.nks of North SQskat.che'V\r-:1.n Ri ve r , the cli-·ision b etween the Bearpr-1.w 
and the overlying and underly i ng f orw~tions i s indefini te , qnd the 
thickness of beds of Bearp~w age is r e l 0 , ti Ye ly sr:'l'd l. 

The vn t er in the Ryl ey area is f rom the Bea r p'3.W fo rm~tion, 
and is salty . In other a reas t o the s outh the marine Bea r paw 
forma tion ca rries gr een sand beds th'l.t yield f r esh vmter , but commonly 
a much better suprly is found by dri lling through the Bea rpaw into the 
underly ing Pa l e Beds . 

In Sask:ttchew.:tn, Bear paw beds occur southeast of Maclin and 
south of Lu se l and and Kerrob ert . On ly t he basa l beds a r e pr esent , ~nd 
these conta i n gr een sands that a re commonly water- bearing . 

Pale o.nd V~riegated Beds 

Underlying the Berirpaw formation is a succession of bentonitic 
sands, shal es , and sandy sha l es conta i ning a few coal seams . The upper 
pa rt of this success i on, due ~o the be1 ~')niti c content, is commonly 
light coloured and has been described ao the Pa le Beds , whereas the lo~~r 
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part is darker, and is known a s Vari ega ted Beds. In part, dark shales 
are present in both Pale and Variegated Beds; others a re gr eenish, grey, 
brown, a.no dark chocolate , ca rbonaceous types. The sand s may a lso be 
yellow, but where bentonite is pr esent it imparts a light colour to the 
beds. Both Pa le and Varie gated Beds a re cha r acterized by the presence 
of thin seams of ironstone, commonly dark reddish, but in part purplish, 
Selenite (gypsum) cryst~ ls a re, in places , abundant in the shales . 

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

Record s of we lls drill0d into the Pale and Variegated 
Beds do not, in general , indicate l a tera l persistence of sands for long 
distances, nor any uniform average depth to water-bearing sands in a local 
area . This points t o the conclusion that the sands a re mainly loca l lenses, 
but as such lense s are numerous , few wells fail to obta in water . In the 
Cadogan area many flowing we lls have been obta ined from sands about midway 
in the succesEion . In western Saskatchewan Pa le land Variegated Beds occur 
over a wide area from Maclin and Kerrobert northeast through Wilkie to the 
Eagle Hills, south of Battleford. Numerous outcrops occur in the area 
south of Unity at Muddy Lake, but south and east a round Biggar these beds 
are almost wholly concealed by glacial drift. 

The water from the sands of the Pale and Variegated Beds 
is generally soft . The supply, apparently, is dependent in part on the 
size of the sand body that conta ins the W!l.ter and in part on the ease with 
which water may be replenished in the sand. Small sand lenses surrounded 
by shale& may be filled with water ··tha t h.'1.S infiltrated into them, but when 
tapped by a we ll the supply may be very slowly r epleni shed . In many 
instances such wells yield only a small supply, a lthau·gh this is commonly 
persistent and regular . 

Birch Lake Fonnation 

The Birch Lake formation underlies the Varie gated Beds , 
but in man:r are~s the division is not sharp. The type a r ea 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 . The 
total thickness of the f ormation in this area is qbout 101 f eet , and 
although this is dominantly sand a centra l part is composed of a lternating 
thin sand and shale beds. At the ba::e of the formation, in a number of 

places , is an oyster bed, and this is exposed in a road cut in a section 
73 feet thick on the east side of Buffalo Coulee in sec. 3, tp. 47 , rge. 7, 
W. 4th mer . In both upper and lower parts of the f ormation the sand is 
commonly massive and outcrops t end to consolidate into hard, nodular masses 
from a foot to a few feet in diameter . Appar ent ly these a re formed through 
the deposition of salts from t he water that finds e.n outlet at the outcrops. 
In fact, in some ar eas the sand may be traced a long the side of a hill by 
the presence of small springs or nodula r JT1£1.SSes of sandstone• 

The Birch Lake fonna tion occurs under the drift and in 
outcrops in a large a rea south of North Saskatchewa~ River and northeast 
of a line from Willingdon to Inni.sf'ree a nd Minburn.. East of this a rea 
the southwest boundary is more irregular , but outcrops are persistent on 
the banks of Battle River from a f€I1/ miles north of Hardisty to a nd 
beyond the mouth of Grizzly Bea r Coulee in tp . 47 , r ge . 5 . It is believed, 
too, that a large area ~ear Edgerton and Chauvin is underlain by the Dirch 
Lake formation and that it extends southeastward into Sask:attohewun aroUl'l.d 
~znitou Lake ~and southeast to Vera . 
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It is thought that the Birch lake formation thins 
eastward from its type section at Birch Lake, and that it loses its 
identity in western Saskatchewan . Deep wells drilled a t Czar, Castor, 
a·nd elsewhere no longer show the Birch Lake a s a: clearly recognizable 
sand formation, so that its southern limit beneath younger formations 
is uxJmown, Wherever it occurs o..f u sand, however, it is water -bearing, 
although in some a r eas the sa nd is apparently t oo fine to yield any 
considerable volume of water . In other a reas, however , it persistently 
~ields good wells . There is no appar ent uniformity in the character of 
the water , which is either hard or soft in different wells in the same 
general area . Dir ect cont'1 ct with surfaCG' \"Taters thr;i.t c ~ntain calcium · 
sulphates may in time change a "soft" wate r w·e ll to a."hard" water well , 
and many wells are not sufficiently cased to prevent the percolation 
of water from surface sands into the well, and hence into the deeper, 
soft water producing sana s. In f'1rt thi s a ccounts for the ch~nge in 
chars.cter of the ,,.,,._ter in a we ll, a feature that has been noticed by 
marw well owners. 

Grizzly Bear Formation 

The type loca lity for the Grizzly Bear form~tion, 

which underlies the Birch lake beds, is near the mouth of Grizzly 
Bear Coulee, a tributary of Ba~tle River with outlet in tp. 47 , r ge . 5. 
The form'\ tion is mainly composed of dark shales.:.tl'm.t were deposited in 
sea w~ter . At the mouth of Grizz ly Bear Coulee two shale sections, 
each about 100 fe et thick, are separated by a zone of thin sand beds. 
It is now recognized tha t the upper section is the Grizzly Bear shale, 
and that the lower one, very simib.r in ch.<t racter n.nd a lso deposited in 
sea water , occurs in the next lower formation , the Ribstone Creek. The 
Grizzly Bear sh'1le conta ins a thin nodula r zone about 50 feet above the 
base , that is, at o.bout the centre of the form11tion. This zone is sandy, 
and is believed to yield water in various wells . Other thin sands, in 
places water-bearing, are ~ lso pres ent, The impervious nature of the 
Grizzly Bear shales makes the overlying Birch Lake se.nd a strong acquit'er, 
as water collects in the sand above the sh!)..le . The contact of the Birch 
lake and Grizzly Bear formations can be t raced in some places by the 
occurrence of springs issuing from the base of the Birch Lake sand evert 
where this .is not exposed . 

Grizzly Bear shales occur in a road cut on the south 
side of Battle River near the highway'bridge at Fabyan~ The sha les 
in this area are about 100 fe et thick . It is thought they extend as 
far west a s the Viking gas field, where they have been recognized in 
samples from deep wells. It is probable , however, that the shales thin 
westward.cand thicken eastward so that their genern.l form is a wedge 
between both higher and lower s~nd beds, The position of the thin edge 
of the wedge t o the west is unknown, but evidently the Grizzly Bear 
marine shale underlies a l a r ge a rea in east-centrnl Alberta extending into 
Saskatchewan ma.inly in the a rea south of Battle River. 

Ribstone Creek Formation 

The type area of the Ribstone Creek forma tion is on 
Rib-stone Creek nea r its junction with Battle River i n tp . 45, rge. 1, 
W. 4th mer • At this place the lower sand beds of the forma tion are 
well exposed . The upper part of the lower sand member of t hi s f ormation 
outcrops on the north side of Battle River , in the northeast pa.rt of 
sec. 26, tp. 47, r ge, 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 carbonaceous and coaly beds in two layers, each about 
2 feet thick, separa ted by 0. feet of shale. Above this a. re 90 feet of 
dark shales that are thought to hB.ve been deposited in sea water , that is, 
they are marine sha 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 east and west fr0Ill the Griz~ly Dear a reo. but is 
probably o.t no place much more than 50 feet thick. 

The lower sand member of the Ribstone Creek formatio~ 
also varies in thickness from a minimum of about 25 feet. On the 
banks of Vermilion Creek , north of Mannvi lle, the baso.l sqnd is ".t 
least 60, a nd may be 75,feet thick. It is overlain by sh').ly sand and 
sandy shale beds, whi ch replace the sh'.'.le beds in the centr'll part of 
the formation as exposed at'. the mouth of Grizzly Ben.r Coul9e. In the 
Wa inwright a r ea , where the formation h').s been drilled in de ep wells, 
the basa l sand is 60 fe et thick, wi th the c entra l part composed of 
shale conta ining sand streaks. The upper sand member is about 20 feet 
thick in this area . The total thickness of the f ormntion in the 

. Wainwright area is 100 to 200 feet, but this increases t o the west and 
in the Viking area exceeds 300 feet. 

The Ribstone Creek forma t ion is wide ly exposed in a 
northwest-trending belt in east-c entra l Alb ert~ . The southwest boundary 
of this nnrth1"est-trend ing belt passes through the mouth of Grizzly 
Bear Coulee in tp. 47, r ge . 5, o.nd beyond t o the Two Hills area in tp~ 
54, rge. 12, whereas the northeast boundary crosses North Saskatchewan 
River southwest of Elk Point and extends northwest t o include an area 
slightly north of St , Daul des Metis and Vilna to tp •. 60, r ge . 14. 
Within this belt water well s o.re common in the Ribstone Creek sands, 
which are a lmost without exception water -bear ing in some part of the 
formatioL. The limits of the belt to the northeo.st determine the 
limits of water f rom this source, but to the southwest of the belt, 
as here outlined, Wi;>.t er may be obta ined in this formqtion by drilling 
through 1he younger beds th'.3.t over lie it. The Ribstone Creek sand s 
are a prolific source of water in m..'l.ny pl a ces and henc e the distributinn 
of this formation is of considerab le economic importance. Where the 
formation consists of upper and lower sands with a centra l shale zone 
only the sands a re water-bearing, a lthough thin sand members may occur 
in the shale. Where the form", tion is l a r ge ly sand the distribution of 
water may be in any part of the formation, a lthough the upper and 
lower sands a r e perhaps the better aqu'f&ers. To the east of Alberta , 
along Battte River and Big Coulee in Saskatchewan, the Ribstone Creek 
sands a r e marine~ Marine conditions apparently become more prevalent 
to the southeast and it is believed tha t in this dir ection the sands 
are gradually replaced by marine shales . Thus at some distance 
southeast of Battleford the Ribstone Creek formation loses its id entity 
and its equivalents are shales in a marine succession . 

Lea Park Formation 

The Lea Park formation is largely a marine sha le, and 
only in the upper 181 feet is there any water . In the Dina aroa south 
of Lloydminster the upper beds of the Lea Park consist of silty shales 
~bout 110 feet t hick underlain by silty s~nds 70 feet thick. Below 
these so.nds are ma rine shales only, and these yield no fresh water 
either in east-centr al Alberta or west-c entr~l Saskatchewan. The sand 
in the upper Lea Park formation is thus the lowest freshwater aquifer 
within a very l a r ge ar ea , The extent of this sand in the Lea Park, 
particularly to the northeast, is not known, but a s the strata in east
centra l Alberta have a southwest inclination, progressively lower beds 
occur at the surface t o 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 r eache s the surface, and 
repre sents the l ast bedrock ~~quifer in tha t direction. Farther northeast 
water mu:ot be obtained from gl a cia l or surfp, ce deposits only. In 
Alberta this area without f resh water in the bedrock includes the country 
north. of North Saslmtchewa.n River in the vicinity of Frog Lake and a 
·~:lo.rg;y areo. extending to and beyond Beaver River. In this area , however, 
more tr&sh wat er str-eams...~-thanJ'arther south, and bush lall'.ds 
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help to r et'3.in the surface waters . The a. rea northeast of North 
Sa.ska.tchewan River in Saskatchewan i s a Jmost wholly within the 
Eea Park formation, where ~~ter can be found only in surface depo sits . 

WA TER ANALYSES 

Intr oduc tion 

Analyses were made of water samples collected from a large 
numb er of wells in west- central Sask3.t chevvan. Their purpose was to 
determine the chemical characteristics of the waters from differ ent 
geolo gica l horizom, a nd thereby rl<si'st' in ·Ilk~r}g corrolo.tions Of':the· 
strata in wl ich the wru.ters occur , Although this vvas the main 
objective of the ann.lysee , it ;;va.~:calso realized that a knowl edge of 
the mineral content of the water is of interest ~and value t o the 
consumer o The ana1yse s were all mn .. de in the b .bora tory of the Wa. ter 
Supply a nd Boringc Section of the Geological Survey) Ottawa . 

Discussion of Chemica l Det erminations 

The dissolv-ad mineral constituents vary ·with the material 
encountered 'o;-/ t!'e water in its migr ation to the r eservoir bed . The 
mineral salts present a r e referred to as the tot3.l dissolved solids , 
a.nd they repre sent the re1;idue v;hen the water is completely evaporated. 
This is eYp!"essed , qi...1.8.ntita ti vely as u parts per milli0n11

, whi ch 
r efers t o the propor tion by weight in 1 ,000:000 p3.rts of water . A 
salt when dissolved in water separates into two chemical units called 

11 r a.dica l s" sc a.nd these are expressed as such in the chemica l ana l yses r 
In the one group is included the m:-'tallic e l ements of ca lcium (Ca), 
magnesium (Mg), and sodium (Na) , and in the other group are the 
sulphate (S04), chloride (Cl) , a nd ca rbonate (C03)' radica ls. 

The a:nalyses indicate only the amounts of the pr evious l y 
mentioned radicals, thus neglecting a.ny silica., alumina , potash , 
or iron that ma.y be p!"esent . It will be noticed that in most instances 
the t otal solids are accounted for by the sum total of the r ad ica ls as 
shown by the anq_ lyses. Actually, the residue when the water is 
complete l y evaporated still retains some combined water of crystallization, 
so that the figu::<es for the "tota l rnlids 11 a re higher than the sum 
total of the radicalG aG ,dotermL~ed" TThese radicals a re al so 
"calculated in a.sst:.med co:nbina.tions 11 to indicate the theoretical amounts 
of different salts present in the water. The sqme method WB.S f ollowed 
in ea.eh ana. lys~.3 , :.>u t:.at -Ci1e table presents o. consistent record of 
the different com.pol.1'~~s present. 

i\frr:.er'.lJ. r· ::.nsti tuents Pr esent 

Ca lciu:..n. Caloiun (ea) in the water comes f r om miner a l 
particles present in the surface deposits, the chief sourc e being 
limestone, gypsum: and dolomiteQ Fossil sheils provide a source of 
ca lcium, as does also the d eccmpos i tion of i~:neouc rocks. The cormnon 
compounds of 0alciu:n are ,.- "llcium carbonate (CaCr)3) and calcium 
sulphate (CaS04)~ · 

Magnesiumn MagnesiUUJ. (Mg) is a common cons±±tuent of many 
igneous rocks o.nd, ther efore, very prevalent in ground water . Dolomite, 
a ca rbona te of calciv:m a nd mo.gnesium, is also a s ource of the mineral. 
The sulphate of magnesia (MgS04) combines with water t o form "Epsom -
sa lts 11 and r enders the water umvho l esome if present in large amounts., 

- Sodium. Sodium (Na) i s derived f rom a numb er of the important 
rocb-tformiri:gIDiiierals, so that s od ium suiipha te and ca rbonate a re very 
common in ground 1NB.ters. Sodium sulphate (Na2so4 ) o<mlbines with 1.vater . 
to fonn 11 Gla.uber's salt11 and e:xcePsive runounts makla+·the water unsuitable 
for drizjking pur po ses. Sodium ca rbonate :(1'JazCU3 ) or "black alkali't' · 
waters a r e mostly soft ; the degree of softness d.epenc1ing upon the ratio 
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of sodium carbonate to the calcium and magnesium salts. Vfater s 
containing sodium carb onate in excess of 200 parts per million 
are unsuitable for irrigation purposes1 • Sodium sulphate is less 

"The extreme limit of salts for irrigation is taken t o be 70 parts 
per 100,000, but pl ants will not tolerate more than 10 to 20 parts 
per 100 , 000 of black .alkali (alkaline carbonates and bica rbonates)" 
Frank Dixey in ·11 A Practical Handbook of We.ter Supply", Thos . Murby 
& Co., 193l, P• 254. 

harmful. 

Sulfhates . The sulphate (so4 ) salts r eferred to _in these 
analyses are calcium sulphate (eaS04), magnesium sulphate \MgS n4 ), 
and sodium sulphate (NazS04). 

Chloride. Chlorine (C l) i s with a few exceptions, expressed 
as sodium chloride (NaCl), that is, common table salt. It is found 
in all of the an:~ lyses, most of the water s containing less than 200 
parts per millinn, but some as much as 2,000 or 3 , OOO parts . These 
waters have a brackish taste . 

Alkalinity. The a lka linity determined in these water 
analyses is based on the assumption that the only salts pre sent in 
the samples t hat will neutra lize acids a re carbonates , and that , 
consequent ly, the degree of o. lkalinity is proportional to the amount 
of the carbonate r ad ica l (C03) present. 

Hardness. The hardness of water is the total hardness , and 
has been determined by the amount of a standard soap solution required 
to form a lather that will stand up (persi st) for 2 minutes . Hartlru;.ns 
is of h-ro kinds, temporary and permanent. Temporary : hardness is 
caused by calcium and magnesium bica rbonates , which a re soluble in 
water but are precipitated as insoluble normal ca rbona tes by boiling, 
as shown by the scale that forms in teakettles. Permanent hardness 
is caused by the pres ence of ca lcium and magnesium sulphates , and is 
not removed by boiling . The two forms of ha rdness ' ar e not distinguished 
in the water analyses. Water s gr ade from very soft

2 
t o very hard, and 

can be class ified according to the following system : 

'-
The"Examination of Vfote113 and Water Supplies", Thresh & Beale , 
page -~n, -Jiiourth-Bd. 1933 • 

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

A wnter with 50 to lCD degrees of hardness may be said to be 
moderately soft 4 

A water with 100 to 150 degrees of hardness may be said to be 
moderate ly ha rd. 

A water with more than 200 and less thar. 300 degress of hardness 
may be said to be hard~ o 

A water with more than 300 degrees of hardness may be said to 
be very hard• 

Hard 1vaters are usually high in calcium carbons. t e . Almost 
all of the wa.ters from the ·glacial dri~ are of this type , especially 
those nht associa ted with sand and gravel deposits that come close to 
the surface. 
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In soft water the ca lcium carbonate has been repl a ced by 
sodium carbonate, due to natura l reagents pr esent in the sand and 
clays. Bentoni t e a nd glauconi t e P, r e two s1 lch r eagents lmown t o be 
present . 1~ontmorillinite, one of the clay-fanning miner a ls, has the 
same property of softening WB.ter, ~wing to the absorbed sodium tha. t 
is available for chemica l reaction • 

Piper, A. M. "Ground Wate r in Southwest ern Pennsylvania.11
, 

Penn. Geol. Surv., 4th series . 

If surface water reaches the lo•Ner sa.nds by percolo.t ing 
through the higher beds it may be highly charged ~,,i th ca lcium sa l ts 
before r eaching the beoroc~ f onnations containing bentonite or 
gl auconite . The completeness of the exclunge of ca lcium ca rbonate 
tor sodium ca rbona te will,. therefor e, dep end upon the l ength of time 
tha li the vm.ter is in contact wi th the softenci.ng r eagent, and e. l so 
upon ~he amount of this mater i a l pr esent. The rate of movement of 
underggoumlr1w 11 t er Vlrill, consequen:tilyy , be a f a ctor in d etenni ning the 
extent of the rea ction. 

The amount of iron pi·esent in the water was not detennined, 
owing t o the possibilities of contamination f rom the iron ca sings in 
the we lls. Iron is pre sent in most wa.ter s , but the amount may be 
small . Upon exposure to a ir la r ed precipitate f orms , the water becomes 
acid , and , hence, has a corrosive action . When iron i s pre sent iri 
l a r ge amounts the water has an inky taste. 

WATER ANA LYSES IN REL:\ TI(N T0 GEOLOGY 

Glacial Drift 

The quality of the water from gl acia l drift depends l ar ge ly 
on the nature of the deposit fr om which it comes and on the r1.epth of 
the aquifer below the surfa ce . Glacial deposits may be divided roughly 
into three types . 

(1) . Sand and gravel beds th~t form the surface deposit, such 
as outwash materh l and gl a c ia l lake sands. 

(2). Buried outwash and inter gl a c ial depo:::its between two tills 
of boulder clay. 

(3) . Pockets or l enses of sand anc gr ave l irregul a rly distributed 
throu gh the till . 

Water f rom surface samd,· d~posi ts i s normally lhow in dissolved 
sa lt s, the tobl being generally less tho.n 1, 000 parts per million. 

1'\inere large amounts of limestone occur i n the glacia l s"'nd and gravel 
beds a cha r a cteri stic constituent of the glacia l water is ca lcium 
carbonate, the amount present varying from 300 t o 700 parts per million. 

Wat er f rom buried outwash depo sits contains more dissolved 
salts than the surfa ce sands, as the water in ord er t o r each them has 
to perco l a t e through overlying

7 

till. Rain water contains ca rbonic acid, 
which ~ot s a.s a solvent and d~ssolves a gr eat dea l of ca lcium, magnesium, 
and sodium from the rock-forming. minera l s . Sulphate sa lts are commonly 
present, though their pro portions va ry gr eatly in the different waters . 
The shales tha t ar e incorporated in the drift a re high in ca lcium sulphate , 
so t ha t the amount of sha le prerent will modify the quality of the ~~ter. 
The oxidized upper part of the dri.f't contains less sulphate than the 
deeper, le ss oxidized boulder clay. The cha r a cter of the water in the 
buried outwash deposits will, ther efore , depend . l a rgely on the 
oompoettion and amount of till tha.t overlies it. 
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Wa t er from irregular ly distributed sand a nd gr Qvel beds 
will vary in its content of dissolved sa lts depending upon the 
character of the rnn.terial surrounding the r eservoir beds. As the 
water in this type of deposit does not flow to o.ny marked erlent,. 
it is apt to be more highly impregnated with soluble sa lts than where 
the underground movement is more r apid. Soft water in the drift is 
mostly confined to sha llow we lls in sands low in ca lcium ca rbonate. 
Waters from gln.chl laker clays n.rc sometimes high in soluble salts : 

The sample from a we ll in glacial lake clay on N .w •. l sec . 27,. tp. 
42, rge . 1'7, h"'. s 11,040 parts per million of soluble salts, largely· 
mn.gnesium sulph~te n.nd sodium sulphn.te. The srunple from SE . {sec. 
13, tp. 42, r ge , 16 1 which is believed t o come f rom glacial lake 
silts, h~ s a very different composition , The t oto. l solids in it 
n.r e only 440 parts per million, of ·vhich 250 a r e co.lcium carborn.te . 
The grea t difference in the se waters is due t o the hi gh soluble salt 
content tho.t is ascoc hted with the hke clo.ys but ab sent in the 
silts. Average dri ft wa ter conto.. ins beb.veen 1 1 000 o.nd 3,000 parts 
per million of dis solved minor~ l sal ts , 

Iieo.rpaw Formation 

The Rearpo.w forn1'). t i on consists of da rk mf.1.rine sho.les and 
beds of green sand. Water from these sa.nds. ho.s o. t oto. l solid count 
ranging from 300 t o l,60C part s per million and a hardness of more 
than 30') degrees . Calcium c«rbo!l..'.l..t e is very ma r ked in a ll s::un.ples , 
due, perhaps, t o the proximity of the ~~ter sands t o the glacial 
drift. Sodium sulphate is the chief sa l~ present, followed by 
calcium carbonate , magnesium sulphate , magnesium carbonate , o.nd 
sodium chloride in decr eas ing mmount-a . These waters ar e distinguished 
from the overlying drlft waters by being r e latively low in total 
dissolved solids, and in conta ining no calcium sulphate and only 
moder ate a.mounts of sodium sulphate , magne sium sulphate , a nd magnesium 
carbonate . 

Yale Beds 

Pale Beds underlie the Bearpaw formation. Tota l solids in 
wat ers f rom these bed s vary f rom '700 to 11 300 par ts per million . The 
water is, in most instances , sof t, as it conta ins sodium carbonate in 
excess of calcium and magnesium carbonate s , but i; ihen mixed with surface 
water high in ca lcium carbonate , it will become hard . The hir;h 
concentration of sodium salts , especially sodium carbonate , in 
contras t with the calcium and magnesium sa lts distinguishes this water 
from that in Bearpaw sands . The Pale~.Bcds i nc lude much bentonite , and 
it is this minera l tha t acts · as a water softener wi thin the formation. 
The foll owing analyses a.r e typical of water s f rom the Pa l e Beds : 

SE . sec . 16, NE • sec. 3 , S'N • sec . 7 , SE . sec. 21 

Salts tp $38 , rgc . 21 tp . 39 , rge. 25 , t p . 37 1 r ge . 24 , tp. 38,rge . 23 

Ca.C03 73 18 53 35 

Ca.S04 

MgC03 52 14 45 38 

MgS04 

NazC-03 297 679 464 562 

Na.2S04 297 158 266 437 
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Na.Cl 31 45 46: 130 

1 ! Tob.l solids j 760 I 1, 020 l 940 1,260 
1· 

Ha.rtlne s s 100 I 20 !! 30 75 
11 

Vn.rie ga t ed Bens 

In Senla c Run. l Municipa li ty , Sask'l tchevvan, B. r e a. number of wells 
tha t have water ver y simila r in cha r a cter to t h,.,.t f ound i n t h e Bea rpaw 
fonnation . These we ll s t ap an horizon t hat corr e s ponds wi t h the V:tri egated 
Beds in Alberta , a l t hough they hi:>~ ve not been sepP.r o.ted f rom the P::i le Bed s. 
They a re l es s bent onit ic thqn t he Pa. le :'..Bed s qnd dar ker i n colour. The 
wa t er is ha r d and hn.c a low dis solv ed solid cont ent . The thr e e ana l ys es 
gi ven below shovv n. gr eat dea l of s i milar i ty a nd su gge st ~ common horizon . 

; NV'T . s ec . 21, NW. sec. 3, SE ~ sec. 28 , 
Salts i t p . 41,rge . 26 t p . 41,rge .28 tp . 40,rge . 2 rl 

Ca C03 250 3t 5 125 

Ca S04 

Mg,{; 03 110 9 ~o 155 

~· ~gS 04 14 9 HH 69 

- - - · 
Na 2co3 

..... 

Na 2s o4 98 132 386 

NaCl 12 12 18 

Tote. l rrsolid s j 640 640 78'.) 

Hardnes s 600 600 500 

Rib stone Creek Format ion 

Chemica l ana l yses of wqter f rom the Rib stone Cr eek f o rm"l.t ion vary 
more than in t h e Pa l e Beds , the reason be i n g that at s ever q l dif f e r ent 
h orizons the s edi11ents shmv c ms i der '.3.ble l aton.l va r iat ion, The f onimtion 
include s both marine a nd non-marine b eds , thin CO'l l seam s be ing pre sent in 
the ba sa l p'lrt of the f onna:bion a.round Paynt on, wher eas sout h of La shburn, 
on Battle River, marine fo ss il s wer e found in str ata conciderP d to b e a t 
qp proximat e ly t h e same hori zon. The wat er n.nn. l yses show s imilarit i e s vd thin 
limited n. r eas , but long di st"l.nc e corr e l at i on s ce.nnot b e ma d e sa fely except 
for the saline wat ers thqt occur i n the flowi ng we ll s a t Ver a , Muddy Lake, 
and a t the south end of Tr qmpi ng Lake . Analyses of the s e v;ra -Iers a r e given 
in the following t"l.b~o: 

I SE .. sec.2 2 ;i 
I 

~N . sec.7 i SE . sec.30~~.seclO, SE ~ sec. 25 ., NE . sec. 36 , 1 
Sa lts ' t p . .41, r ge • tp . 4l;r ge ~; tp . 41,rge . 1 tp . 41,rge ~tp .38 _, r ge •1 tp.35 , 

' 24 24 , 
I 

I l\ 2" 24 , 22, rge , 20, ' :: "' 
CaC03 : 73 73 73 198 108 i 90 i - - - - i 

Ca S04 i 
.. - - ,..., m- -

- -
MgC03 38 38 38 52 69 52 

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

l 
I 
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Na2c o3 12 9 119 129 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,A4o : 3 , 460 3,120 3, 200 3, 860 4 , 460 

Hardness 135 90 llC 100 130 lM 

The similarity in these a.nlays es suggests a common source bed , 
Th e distance between the Tramping Lake we ll '.lnd the Ver a ·we lls is about 
40 mile s . This wat er , which is thought t o come f rom the ba sa l sand of 
the Ribstone Cr eek f ormP.tion, i s not typ i cal of water from the same 
stra tigr aphica l horizoD in the vicinity of Battle Ri ver , one r eason be ing, 
pos s ibly, thqt at Batt le Ri ver the str eam has cut through the Rib stone 
Creek f ormation exposing the sand members a long it s banks . This may 
cause a mor e r apid movement of the under ground water in this o. r ea than 
farther eouth , and it i s known tha t the r a t e of fl ow i s a controlling 
f a ctor that g1' verns the change of ca lcium ca rbon"J.te t o sodium cA. rbona te 
when the softening r eagents of bent oni te or gl auconite a r e pr esent in the 
sand. 

Some of the soft waters from the Ribstone Cre ek f ormation cannot 
be distinguished f rom th0se of the Pa le Deds , whF r eas others ar e auite 
differ ent . The f ollowing a na l yses illustr atetsome of the differ ent types 
of water f rom this fo rmation : 

i 
., 
' 

Se.s ec. Ind .Agent • SW . sec. NE . sec . \Se . sec . NE . sec . :NW . sec . 
11, t p . . Little 24 , tp . 36 , tp . ' 26 . tp • . 36 . tp . 22 . tp. 
46, r ge . Pine I.R • 46, r ge . 43, r ge . 43, r ge . 41, r ge 4 42 . r g;e , 

Sa lts 28 21 18 ::.s " 24 23 \ 

CaC03 90 90 410 73 35 73 125 

Ca.S o4 

MgC0
3 07 59 168 38 31 38 97 

MgS 0_1 64 

Na2C "l3 217 392 2tt3 592 129 196 

Na.zS04 I 1, 644 777 2, 518 225 l 522 61 ·i l, 541 
; ; r 1' - ' 

! NaCl ]249 63 76 12 83 2. 6 90 ·: 71 
! 

i 620 
I 

Tota l solids;2 , 220 1, 340 3, 000 · l,21)0 . 3, 120 •l, 900 

Hardness 280 160 750 I n o 35 110 
·1 

600 

The above chemic'.:l. l ana lyses show such a vvide range in the 
dissolved salts present in the different waters i n the Ribstone Oreek 
formation that they cannot b e used for corre l at ion purposes over a large 
a rf!a. • 

Conclus ions 

(1 ) In most instances water f rom gl a cia l drift is ouite 
different from water f rom bedrock. 

(2) Some of the bedr ock ~orizons ca rry waters tha.t show definite 
chemica l char acteri st ic s . 

(3) Mos.t waters f rom glacia l t ill carry tota l solids am.bunting 
to between l, ooo and.n5,00C ps.rts per million. 
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(4) Bedrock waters are commonly low in dissolved sa lts. 
Exceptions to this are to be found in water fr om the Ribstone Creek 
formation. 

(5) Water from the Bearpaw format ion is hard . An average 
of ten we lls gave a tota l solid content of 1,100 part s per million . 

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

(7) Wa ters from the Pale Beds is mostly sof t. An average 
of ten we lls gave a tota l solid of 1,000 pRrts per million . 

(8) All soft waters conta in sodium ca rbona te (Nazco 3) , which 
is pr esent in water from the Pa le ~ sds and Ribstone Creek -f orma tions 
but absent from t he Dearpaw formation and Vari egated Beds. 
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WJ:ST PlillT OF THE RURAL It1UNICIPALITY OF GLENSIDE, 
NO . 377 7 SASLATCHEWAN 

Physical Feature~ 

The west pnrt of the Rural Municipnlity of Glensidc 
is gently rolling, pra irie la.nd, with drainncs t o tho so uthwc st 
by Crc.ne Cre ek, 'I'he topography is mostly tha t 0 f a ground 
mcro.ine, with o. termina l Hornin0 in t.ho northeo.st pc.r t c f tp. 
39 1 rge. 15. A s0uthwc st-trending eskcr, in s o c. 12, 
tp. 38 > rGe. 15, .:3xtends into rnn t;e 14. It is one of. 
tho· 1 ... clativ3ly f0w esl:ers in this cenarnl aroet, '-me~ forr:is 
a small rid go c.: c oup la of miles l ong. 

Geol~~ 

N- bedr0 ck cutcrpps within mnny miles of this 
municipality, and as no Wells pen etrate the drift the 
character of the underlyinf; formations is unknown. 
Regional infor:ma tion indice.tes, h owaver 7 that tho Pnlo Bdd.s 
probably underlie the drift although it is believed thQt 
only n small part of the f o rrantion is represented. 

Water Supply 

AD indica ted by the terminal moraine in the 
northeust of tp. 39, ree. 15, the ice front rctiainod 
stationRry f or a tL~e in this area. The eskor un sec . 
12, tp. 38, rgo. 15, formGd a channel of wntor-flow bGnonth 
the ice, anJ. in township 38 a buried out~Nash deposit of 
gravel and sand is apparently n sourc e of water supply. 
Near the ic3 front, in tp. 39, rge. 15, whore glacial 
debris vms plentiful, less sortint:. occurred, o.nd gravel 
and sand dep·)sits nre irregularly scattered thru ugh the 
drift. These are a source of water supply, but their 
positicn co.nnot be :predicted. All wntor supply in wells 
in the drift ccmcs fr on :t:c..in. It is qui to probc.blo, 
how3ver, thGt thero are deeper wator-bo~ring z on e s in tho 
drift th ::i. t as y.:;t ho.vc not been tnppod . ..:~J.so, it wculd be 
expected thn t sc.nds in th0 uI1derlyinc Po.le a.nc.1 lfr. riogo.toc1 
Beds might be o. source of water supply. · 

Tovmship 38, !~ anf>G 15. All wells in this tuvmship 
o.ro in glacial materio..l irr0gularly distributcrl through the 
drift. Certo.in w0lls in srn vel suggest th c occurrence of 
a buried outwash J.oposit slopinc ut nbout 10 fc .'Jt tc.1 the 
mile to the southvvost. Ti1e trend of this s rcve l bod is 
shown by n well on SW. s0ction 3 cit a n elcvo.tilJil of 2, 203 
foot, and nnothtn' on NW. section 1? a t 2, 200 feet. T'.w 
miles to the northecst nre wells on SE . section 2l a nd 
NW. section 22 with cl0 vo.tions a.t 2,219 r.md 2,217 :tect 
respecti voly.. T«;o miles farth er n ort henst acro ss tho 
strike the outwnsh deposit ris es t o c.n elovnticn of 2,242 
feet on SE. section 23, to 2,238 fe s t on SW. section 2~, 
and to 2,240 feat on SW. section 25. A well in grnvel on 
NE. section 28 o.ppe~rs to be above the leve l of this 
outwash deposit, cs aro sevGr~l otho r wells that obtnin 
their water fr om sands at higher elevations irregularly 
distributed thrcue;h tho drift. It is pr1Jba bl0, howovor , 
that such nn outwc.sh deposit would show irregulnrities of 
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deposition of gravol and in certain places might be 
absent, as seems to have been the case in a 79-foot hole 
on SE. section 21, which evidently was sunk to a 
cons.iderably lower elevation without cbtainin.; water. 
Several wells in the. township obtain their water supply 
at elevations of 2,160 to 2,180 feet from a sand horizon 
that is believed to be fairly persistent, and to slope to 
the southwest. About 100 feet beneath this sand there may 
be another water-bearing glaoial horizon. 

Township 39 and Soutn Part of Township 40, Range 15. 
All wells in these townships are in glacial materials, and there 
seems to be none of the regularity to the producing horizons 
evident, to some extent, in the tovmsh ip to the south_ 
Gravel deposits are fairly abundant in the drift, but appear 
to occur at irregular intervals rather than in one outwash 
deposit. A reason for this irregularity may be found in 
the relative proximity of this area to the glacier front 
during the period of deposition, with less opportunity for 
borting and a greater supply of glacial debris, as the 
terminal moraine left on the retrea t of the ice cuts 
across the northeas t corner of township 39. Finding 
water at depths of less than 100 feet becomes, therefore, 
a problem of locating the irregularly distributed gravel· 
and sand beds, It would seem probable that deeper water
bearing horizons exist in these townships under the drift. 
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