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INTRCDUC TION 

Information on the ground-wa t er resources of ea.st-central 
Alberta and western Saskatchewan was collected, mostly in 1935, during 
the progr ess of geological investigations for oil and gas . The region 
studied extends from Edmonton in the west to Ba.ttleford in the ea.st , 
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 townchip 
56 in western Sask<J.tchewan. 

This region is crossed by North Saskntchewan and Battle 
Rivers , and includes other more or less permanent streams . ~i1ost of 
the l akes within the area , h01~ever , are alkaline , and wnter is 
obtained in wells from two sources, namely, from water -bearing sands 
in surface or glacial deposits, and from sands in the underlying bedrock. 

A division has been made in the well records , in so far as 
possible , between glacial and bedrock water-be!'ring sands. In 
investigations for oil and gas, however, the bedrock wells were used to 
tra ce the lateral extent of geological formations , wi t h the result that 
the records dea l more p9.rticularly with this type of well . No detailed 
studies were made of the ghcia l m'l. terio.ls in rela tion to the water-supply, 
nor were the gl a cia l deposits mapped adequately for this purpose. In 
almost all of the region investigated in Alberta , and in all but the 
northeast part of the r egion studied in Saskatchewa.YJ., 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 
neceesa.ry • 

. The water records were obtained mostly f rom the ·we ll ovmers, 
some of whom had acquired the 1 land after the water supply had been found, 
and hence had no personal knowledge of the ~~ter-bearing beds that had 
been encountered in their wells. Also the elev.,_tions of the we lls were 
taken by aneroid barometer and are , consequently, only n.pproxima te . In 
spite of these defects, however; it is hoped that the publication of 
these water records may prove of value to farmers , town authoriti es , and 
drillers in their efforts to obtain water supplies adequate for their 
needs. 

In collecting this informat ion severa l field parties were 
employed . These were under the direction of Professors R . L. Rutherford 
and P. S • Wa1:r en of the University of Alberta , C . H. Crickma.y of 
Vancouver, and c, O. Hage, until recently a member of the Geological 
Survey . The oil and gas investiga tions of which these wat er records are 
a part were undertaken under the gener~ l supervision of G. S . Hume . 

Jublication of Results 

The essential inform'.J.t ion pert<i. ining to ground-water conditions 
is being issued in reports.tha t in Saska tchewan cover each municipality , 
and in Alberta cover each square block of sixteen townships beginning a t 
.the 4th meridian and lying between the correction lines . The secretary 
'.tr easurer of each municipality in Saskatchewan and Alberta will be 
supplied with the information covering th~t municipality, Copies of the 
reports will also be aVa. ilable for study at offices of the Provincial 
and Federal <]Government Departments. Further assistance in the 
interpreta tion f the reports may be obta ined by applying to the Chief 
Geologie.t). Geolngical ;survey, Otta-v\ra . Technica l tenns used in the 
repor ts are defined in the glo Esary. 



H~~ to Use the Report 

Anyone desiring information conc ering ground ·tr3.ter in any 
particula r < loca lity will find the ava ilable data listE1d in the well 
records. · .. 'These should be consulted to see if a supply of water is 
likely to be f ound in shallow wells sunk in the gl acia l drift, or whether 
a better supply may be obta i ned at gr eater depth in the und erlying 
bedrock formations. Thb wells in gl a cia l drift co!l1J!1only show no 
regional level, as the sands or gr ave ls in which the -water occurs are 
irregula rly distributed and of limited ext ent . As the surface of the 
ground is uneven, the best means of comparing water we lls is by the 
elevations of their water-bea ring beds . For any particular well this 
elevation is obta ined by subtr~cting the figure for the depth 0f the 
well to the water-bearing bed from that for the surface elev,at ion at 
the well. For convenience both the elevation 0f the we lls and the 
elevation of the water ... bearing bed or beds in each wel l a re gi ven in 
the well record tables. ·wh ere water is obtained from bedrock, the name 
of the formation in which the water -bearing sand occurs is qlso listed 
in thes e t ab les, and this informe.t ion should b e used in conjunction with 
tha t provided on bedrock form'=l.tions, pages 4 t o !El, which describes 
these formations and gi ves their thickness and sequence. Wher e the 
level of the water -bearing ~and is knovm, i ts depth at any point can 
eaaily be calculated by substracting i ts elevation, as given in the ' 
well record tables, from the elevation of the surface at th~t point. 

With each report i s a map consisting of two figures. 
Figure 1 shows the bedrock formations that wi ll be encounter ed beneath 
the unconsolidated surface deposits . Fi gur e 2 shows the position of 
al l we lls for which records are avai l able , the class of wel l at each 
location, and the contour line or lines of equal surface elevat ion. 
The elev':'.tion at any locat ion can thus be roughly judged from . the neqrest 
contour line, and the records of the wells show at what levels water 
is likely to be encounter ed ~ The depth of the wel l can then be 
ca lculated , and some information on the character and quantity of water 
can be obtained from a study of the r ecords of surrounding well s. 

GLOSSARY CF TEmES USED 

Al ka line . The term 11 a lknU: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 lka line 
usua1 ly contains a large amount of sodium sulphate and magnesium. sulphate, 
the principa l constituents of Gl auber' s salt and Epsom salts respectively . 
Most of the so ca ll ed a l kaline waters are more correctly termed sulphate 
waters , m~ny of which may be used for stock without ill effect. Water 
tha t tastesstrongly of common salt i s described as sa lty. 

Alluvium. Deposits of earth , clay, silt, sand , gravel, and 
other ma t er i a l on the flood pl a ins of mod ern streams and in l ake b eds. 

Aquif er or Water - bearing Horizon. A porous bed, l ens , or 
pocket in unconsolidated deposits or in bedrock th9. t ca r ries water . 

Buri ed pr e-Glac i a l Str eam Channels . A channel ca r ved i nto 
bedrock by a stream before the advance of the continenta l ic e-sheet, and 
subsequently either pe.rtly or wholly f illed in by sands , gr ave ls, and 
boulder clay deposited by the ice-sheet or l~ter agencies. 

Bedrock. Bedrock , as here used, refers t o partly or wholly 
consolidated depos its of gr avel , sand , silt, clay, and mar l that are 
older than the gl acia l drift. 

Coa l Seam , ' The same as a coa l bed. A deposit of ca rbonaceous 
materia l formed from the- re.me...i.ns of' · pln.nt.s by partial decomposition P.nd 
burial. 
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Contour. A l:i.ne on a map joining points that haze the same 
elevation above sea-level. 

Continental Ice-Sheet. The great ice-sheet that co"l.·ered most 
of the surface of Canada many thousands of years ago. 

Escarpment. A cliff or a r el atively steep slope separating 
level or gently sloping areQs. 

Flood Plain. A flat p'.l.rt in o. river valley ordinarily abo~.re 
we.ter but covered by water i•-hen the river is in flood. 

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

(1) Ground Mora ine. A boulder clay or till plain (includes 
areas where the glacial drift is very thin and the surfa ce uneven). 

(2) Terminal Moraine or Mora ine. l1. hilly tract of country 
formed by gl acia l drift thn. t was laid down at the m9.rgin of the continenta l 
ice- sheet during its retreat. The surface is characterized by irregular 
hills and undrained basins. 

(3) Glacial Ou~.vash . Sand and gravel phins or deltas formed 
by streams that issued from the continenta l ice-sheet. 

(4) Glacia l Lake Deposits. Sn.nd o.nd:·clayiplains ··fdnh:ad in 
glacial l akes during the retreat of the ice-~heet. 

Ground Water . Sub-surfa ce wu.ter, or water that occurs 
below the surface of the land. 

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

Impervious or Impermeable. Beds, such as fine clays or 
shale, a re considered to be impervious or impe~meable when they do not 
perm.it of the perceptib le passage or movement of ground 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, gr avel, and sandstone. 

Pre-Glacial Land Surface. The surface of the l and before it 
was covered by the continenta l ice-sheet. 

Recent Deposits. Deposits that have been l aid down by the 
agencies of water and wind since the disappearance of the continenta l 
ice-sheet. 

Unconsolidated Deposits • . The rnn.ntle or covering of a lluvium 
and gl acia l drif t consisting of loose sand, gravel, clay, and boulders 
that ov€rlie the bedrock. 

Water-table . 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 to reach a supply of 
water. When no water is obta ined they are r eferred to as dry holes. 
Wells in which water is encountered are of three classes• 

(1) Wells iu which the water is unde r suf'fioient pressure to 
flow aboye the surface of the ground. 
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(2) We lls in which the water is under prescure but do es 
not rise to the surface. 

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

BEDROCK FORMATIC NS C1F vVEST-CENTRl.i.L SASKATCI-IE1''.'i.N AND Eti.ST-CENTRJ.L ALBERTA 

The formations th~t outcrop in west-central Saskatchev\~n are 
an extension of similar fonnations th~.t occur in east-central Alberta . 
They a re of Upper Creta ceious age , and consist entirely of relatively 
soft sM.les and S'.lnds, with some bands of hard sandstone and l riyers of 
ironstone nodules, The succession, character, and estimated thickness 
of the forma. tions are shown in the f ollowing table~ 

Formation 

Edmonton 

Bearpaw 

Pale and 
Variegated 
Beds 

Birch Lake 

Grizzly Jlear 

Ribstone Cr-eek 

Lea Park 

Ch8. ra.cter 

Grey to white, bentonitic sands and 
sandstones with grey anc gr eenish 
shales; coa l seams prominent in some 
area s , as a t Castor, Alberta . 

Dark shales, gr een sa nds with smooth 
black chert pebble s ; partly non-
marine, wi th white bent onitic sands, 
carbona ceous shal es or thin coal 
se'lms similar t o -bno se in Pale Beds ; 
shales at certa in liorizons contain 
lobster claw nodul e s and marine fossils; 
a t other horizons a.re abundant selenite 
crystals. 

Light grey sands with bentonite; soft, d~rk 
grey and light gr ey shales with se lenite 
and ironstone; ca rbonaceous shale s and 
coal seams; a.bund~nt selenite crystals 
in certa in l ayers. 

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

Mostly da r k gr ey shale of marine origin, with 
a few minor sand horizons; selenite crysta ls 
and nodules up to 6 or 8 inches in diameter 

Grey sands and sandstones at the top and 
bottom, with intermedia t e sands and shales; 
thin coal seam in the vicinity of Wa inwright; 
mostly non-marine, but middle shale in some 
areas is marine . 

Dark gr ey shales and sandy shales with nodules 
of ironstone; a sand 70 feet thick 110 feet 
below the t op of the f ormation in the Rib­
stone a r ea , Alberta. 

Edmonton Formation 

Thickness 
Feet 
1,000 to 

1,150 

300 to 600 
-Whins 
r apidly td 
the north­
west 

950 to l,QOO 
in Czar-Ti t 
·"Rills aref'.} 
may be thin­
ner elsewhere 

100 in west , 
but less tc, 

east and 
south 

Maximum, 100 

Maximum, 325 
at Viking ; 
thins en.st­
ward 

050 to 1,100 

The name Edmonton formation wa s first applied t o the beds 
containing coa l in the Edmonton a r ea , a nd later to the same beds in 
adjoining ar eas . The f ormat ion ha s a t otal thickness of 11 000 to 
1 1 150 f eet, but is bevelled off eastward and the ea st edge of the formation 



- 5-

follows a north ve st line fron Coronation through Tofi eld to ':'. point 
on North Sasks.tchewan River ~.bout midway between Edmonton [md Fort 
Sask~tchev~n . No Edmonton beds occur northeQst of this line , but 
the form9.tion 'oecornes progressively thicker t o the southwest due to 
the fact that the beds incline in th~t direction ~nd the surface 
bevels ac ro ss thEJr.J. . 

The Edmonton form" ti on consists of poorly bedd~d grey o.nd 
gr eenish clay sh?.les , coa l seaI'ls , and S!l.nds 'lnd sandstones th"'.t 
conta in clo..y nnd ':l. white mat erhl known as bentonite . This materia l 
when wet is -.ery sticky ':l.nc swells gre':l.t ly i~ volume , and when dry 
tends to giYe a white appe'1. r ance to the ')eds confo.ining it . Such 
beds a.re relati~e ly impervious to water , and .~t the surface produce 
the "'burns"" of barren ground where vegetation is scanty or ~sent . 

Water is relat i vely abundant in the Edmonton form~tion , which 
con·tains much S<J.nd , commonly in the f orm of isol9.ted lenses distributed 
irregul'1.rly through the form~tion1 Consequently, there is little 
uniformity in the depth of wel ls even within a swnll area . Water also 
occurs commonly with coa l seams and , unlike the s~nd lehses, these beds 
a re much mor e regular and per sistent . In contrast with tho water from 
the bentonitic sands , which is generally "soft11 , water from the coal 
se~.ms , a;s the W?.. t e r from the sha llow surfa c e deposits, may be ,,hard". 
The bnsal beds of the Edmnnton form'.1.tion usually -e-ont '.1. in fresh \•rater / 
but this m.9.Y become br<:1.ckish loca lly where the und E' rlying Bea.rpaw beds 
·contain highly a lka.line or so..l ty water. 

Becrr paw For~ntion 

In southern Al berta , where the Bearpaw f orm?.t ion is thickest , 
the beds compo sing it er,re m::i..inly sh8.les th:.t ha.ve been deposited in 
sea wa. ter . In the e.rea north of tovmship 32 the form<1.tion thins to the 
northwest '1.nd become s a shor eline deposit compo sed of sh?.les containing 
bentonite , impure so..nds, a nd thin coal sea.ms . In some a re ':l.s , as at 
Ryl ey and near Monitor , and in the Neutra l Hills , the Bearpaw contains 
pebble beds . At Ryley these q_re consolid'.1.ted into r. conglomerate , 
but mostly the pebbles are loos e ly distributed in shale or sandy be0s . 

In the are:i immediately north of township 32 the Ji earpaw 
occupies a widespres.d belt benee.th the gla c ial drift, but fg_rther 
northwest the belt rn.rrows , and 'J.t Ryley and northwestward it is only 
a few miles wide . This belt cros ses North Sask~tchewan River about 
mi dway between Ecktonton o.nd Fort Sasko:>.tchewan . Bea.rpaw beds form the 
main bedrock deposits of the Neutr'l l Hills . Farther south, where 
they h'l'Te an expo sed thickness of a.t lea st 400 fer:;t , they cont':'.in 
gr een S9.nds , and beds of marine sh9.le interfinger with the bentonitic 
shales and sands of the underlying formn.tion . To the north, on the 
banks of North Saskatcheil\Tf).n River , the di·.·ision between the Beil.rpaw 
and the overlying and underlying fornntions is indefinite , ~nd the 
thickness of beds of Bearp?.w age is r e l atively sme.ll . 

The vv:->.ter in the Ryley area is f rom the Bearpaw fonn'1.tion , 
and is s~lty . In other areas to the s outh the mar ine Bearpaw 
f ormation ca rries green sand beds th'lt yield fresh water , but commonly 
a much better suprly is found by drilling through the Bearpa.w into the 
underlying Pale Beds . 

I n Sask:'J.t~heWD.n , Bear paw beds occur southeast of Mac lin and 
south of Lusela.nd and Kerrobert . Only the basa l beds are present , ~nd 

these conta in green sand s that are commonly "W"tter-bea.r1ng . 

Pa l e and Var i egated Bed s 

Under l ying the Be~rpaw formation is a succession of befitonitio 
sands , shales , and sandy shales cont9.ining a. few coal sea.ms . The upper 
part of this succession, due t o the beI ~?nitic content, is commonly 
light coloured and has been described ao the Pale Beds , wherea s the lower 
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pa.rt is darker, and is known as Variegated Beds. In pa.rt , dark shales 
a.re present in both Pale and Variegated Beds; others are greenish, grey, 
brown, ana dark chocolate, ca rbonaceous types. The sands may also be 
yellow, but where bentonite is present it imparts a light colour to the 
beds. Both Pale and Variegated Beds a re cha r acterized by the presence 
of thin seruns of ironstone, commonly dark reddish, but in pa.rt purplish, 
Se lenite (g,ypsum) cryst~ ls are , in pl aces , abundant in the shales. 

The best sections of P~le Beds exposed in the region are 
in the Tit Hills, southwest of . z~r. These hills carry a thin capping 
of Bea.rpa.w shales, beneath which, and a.round Bruce lake, more than 200 
feet of Pale Beds are exposed . The total thickness of Pale and Variegated 
Beds in the Tit Hills area. is about 970 feet . Variegatr:': ·'Beds outcrop 
r..ear Hawkins on the Canadian Na tiona.l Railway west of Wainwright , but no 
area exposes the complete succession, which is considered to comprise a.bout 
200 feet of beds, 

Records of we lls drill0d into the Pale and Variegated 
Beds do not, in general, indicate lateral persistence of sands for long 
distances, nor any uniform average depth to ~~tar-b earing sands in a local 
area. This points t o the conclusion that the sands a.re mainly local lenses ; 
but as such lenses are numerous, few wells fail to obta in water . In the 
Cadogan area many f lowing wells have been obtained f rom sands about midway 
in the succesfion. In western Saskatchew.:1.n Paleland Variegated Beds 0ccur 
over a wide a rea from Ma clin a!1.d 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 ea.st around Biggar these beds 
are a lmost wholly concealed by glacia l drift. 

The water from the sands of the Pale and Variegated Beds 
is generally soft. The supply, apparent ly, is dependent in part on the 
size of the sand body that contains the ~ter and in part on the ease with 
which water may be replenished in the sar-d . Small sand lenses surrounded 
by sha les. may be f illed with wat~ ' · th.._t ms infiltrated into them, but when 
tapped by a well the supply may be very slowly replenished. In many 
instances such wells yield only a. small supply, a= ··2~1..:~gh this is commonly 
persistent and regular. 

Birt~ Lake Form~tion 

The Birc~ lake formo.tion underlies the Variegated Beds , 
but in many areqs the division is not sharpo The type area of the 
formation is along the north shore of Birch Lake south of Innisfree, 
where a section 65 feet thick, composed mostly of s~nd , is exposed. The 
total thickness of the f ormation in thiG area is about 100 feet, and 
a lthough this is dominantly sand a central part is composed of a lternating 
thin sand and shale beds. At the baEe of the formation, in a number of 
places, is an oyster bed, and this i s exposed in a road cut in a section 
73 feet thick on the ea.st side of Buffalo Coulee in sec~ 3, tp, 47, r ge . 7, 
W. 4th mer. In both upper and lower parts of the formati on the sand is 
commonly massive and outcrops t end to consolidate into hard, nodular masses 
from a foot to a few feet in diameter . Apparently these are formed through 
the deposition of salts from the water that finds ~n outlet at the outcrops. 
In f a ct, in some areas the sand may be t r a ced along the side of a hill by 
the presence of small springs or nodulc.i.r :m..n.sses of sandstnne ~ 

The Birch lake formation occurs uuder the drift and in 
outcrops in a large area south of North Saskatchewa~ River and northeast 
of a line from Willingdon to Innishee and Minburn . East of this area 
the southwest boundary is more irregular) but outcrops are persistent on 
the banks of Battle River from a fe'il miles north of Hardisty to and 
beyond the mouth of Grizzly Bear Coulee in tp . 47, r ge . 5. It is believed, 
too, that a large area near Edgerton and Chauvin is underlain by the BLroh 
lake f orm~tion and that it extends southeastward into Saslaaitohewun around 
Manitou Lake 'and s outhe~ st 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 Sask?.tchewan. Deep we lls drilled at Czar , Castor , 
a·nd elsewhere no longer show the Birch Lake as a: clear ly recognizable 
sand formation, so that its southern limit beneath younger formations 
is unknown, Wherever it occurs n.r a sand, however, it is water-bearing, 
although in some areas the sand is apparently too fine to yield any 
considerable volume of water . In other a reas, however, it persistently 
y:ields good wells. There is no apparent uniformity in the character of 
the water, which is either hard or soft in different we lls in the SBl!le 
gener9.l area . Direct cont':l.c-L; with surfac" vraters th-:.t c ·nfa.in calcium 
sulphates IJIB.Y i n time change a 11 soft" water well to 9. 11 hard" water well, 
and many wells are not sufficiently cased to prevent the percolation 
of wat er f rom surface sands into the well, and hence into the deeper , 
soft water producing sanos. In rart this a ccounts for the ch~nge in 
character of the w:'.ter in a we ll, a fee.ture that has been noticed by 
ma~ well owners . 

Grizzly Bear Formation 

The type locality for the Grizzly Bear form~tion, 
which underlies the Birch Lake beds , is near the mouth of Grizzly 
Bear Coulee, a tributary of Battle River with outlet in tp . 47 , rge. 5~ 
The form'Ction is mainly compo sed of dark shales~ thn.t were deposited in 
sea w~ter . At the mouth of Grizzly Bear Coulee two shale sections , 
each about 100 feet thick, are separated by a zone of thin sand beds . 
It is now ~ecognized that the upper section is the Grizzly Bear shale , 
and that the lower one, very similar in character and a lso deposited in 
sea water , occurs in the next lower format ion, the Ribstone Creek . The 
Grizzly Bear shale contains a thin nodula r zone about 50 feet above the 
base, that is, at about the centre of the formQtion. This zone is sandy, 
and is believed to yield water in various wells . Other t'l.Z:n sands , in 
pla ces water-bearing, are ~ lso present . The impervious nature of the 
Grizzly Bear shales makes the overlying Birch lake s<>.nd a strong a cquifcr / 
as water co.llects in the sand abc ·-· the sh~.le. The contact of the Birch 
Lake and Grizzly Bear formations can be t~aced in some places by the 
occurrence of springs is€uing from the base of the Birch Lake sand even 
where this is not exposed. 

Grizzly Bear shales occur in a road cut on the south 
side of Battle River near the higr.way bridge at Fabyan . The shales 
in this area a re about lC•i feet thick . It is thought they extend as 
far west as the Viking gas fi e ld, vrhere thoy have been recognized in 
samples from deep wells , It is probable , however , that the shales thin 
westwardrand thicken eastward so that their gener a l form is a wedge 
between both higher and lower sand beds, The position of the thin edge 
of the wedge to the west is unknown, but evidently the Gri zzly Bear 
marine shale underlies a large a rea in east-central 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 Bc.ttle River in tp . 45 , rge. 1, 
w. 4th mer. At this place the lower sand beds of the formation are 
well exposed . The upper part of the lower sand member of this form.9.tion 
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 carbonaceous and coa ly beds in two layers , each about 
2 feet thick, separ ated by n feet of shale . Above this are 90 feet of 
dark shales that are thought to have been deposited in sea wn.ter , that is , 
they a re marine shales . These marine shqles in turn are overla in by a 
sandy zone about 20 feet thick cont~ining oysters in the basal part . 
This sandy zone is the upper sand member of the Ribstone Creek formation~ 
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rt thickens to the e~st and west fr0!1l the Grizzly near area but is 
probably at 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 ~bout 25 feet. On the 
banks of Vermilion Creek, north of Mannville , the bo.so.l sn.nd is '.:'.t 
least 60, and may be 75,feet thick. It is overlain by shaly sand and 
sandy shale beds, which replace the sh'."'.le beds in the centr'.1.l po.rt of 
the fol'mation as exposed at:, the mouth of Grizzly Bear Coulee. In the 
Wainwright a rea , where the formation has been drilled in de ep wells , 
the basal sand is 60 feet thick, with the central p~rt composed of 
shale containing sand streaks. The upper sand member is about 20 feet 
thick in this area. The total thickness of the formation in the 
Wainwright area is lCO to 200 feet, but this increases to the west and 
in the Viking area exceeds 300 feet. 

The Ribstone Creek forma t ion is widely exposed in a 
northwest-trending belt in e2st-oentral Alberto. . The southwest boundary 
of this nnrt.hwest.-trending belt passes through the mouth of Grizzly 
Bear Coulee in tp. 47, rge. 5, and beyond to the Two Hills area in tp~ 
54, rge. 12, whereas the northeast 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 1 rge. 14 . 
Within this belt water welH are common 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 northeast 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 1he younger beds that overlie it. The Ribstone Creek sands 
are a prolific source of water in many places and hence the distributinn 
of this formation is of considerable economic importance. Where the 
formation consists of upper and lower sands with a centra l shale zone 
only the sands are wu.ter-bearing, although thin sand members may occur 
in the shale. Where the form'?, tion is largely sand the ·distribution of 
water may be in any part of the f ormation, although the upper and 
lower sands are perhaps the better aqunters . To the east of Alberta, 
along Battie River and Big Coulee in Saskatchewan, the Ribstone Creek 
sands are marine, Marine conditions apparent ly become more prevalent 
to the southeast and it is believed that in this direction the sands 
are gr adually replaced by marine shales . Thus at some distance 
southeast of Battleford the Ribstone Creek formation loses its identity 
and its equivalents are sha l e s in a marine succesfion . 

Lea Park Formation 

The Lea Park formation is largely a marine sha le, and 
only in the upper 18~ feet is there any water. In the Dina ar~a south 
of Lloydminster the upper beds of the Lea Park consist of silty shales 
~bout 110 feet thick underlain by silty sands 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 Saskatchewan. The sand 
in the upper Lea Park formation is thus the lowest freshwater aquifer 
within a very large area •. The extent of this sand in the Lea Park, 
particularly to the northeast, is not known, but as the strata in east­
central 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 fonn.a.tion, as previously 
outlined, the sand in the upper Lea Park reaches the surface , and 
represents the last bedrock ~. e:quifer in that direction. Farther northeast 
water must be obtained from glacial or surfP. ce deposi t .s only. In 
Alberta this area without f re sh water in the bedrock includes the country 
norl:;'h of North Sask:atcheWB.n River in the vicinity of Frog Lake and a 
l ·l.o.r~ ar ea extending to and beyond Beaver River . In this area, however 1 

more fresh water streams ~re present than ~arther south, and bush la~tls 
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help to rete. in the surface imtters . The area northeast of North 
Saskatchewan River in Saskatchewan is a 1most wholly within the 
Eea Park fonnation, where water can be found only in surface deposits . 

WATER ANALYSES 

Introduction 

Analyses wer e made of water samples collected from a large 
number of wells in west-centr a l Saskatchewan . Their purpose was to 
determine the c hemical characteristics of the waters from different 
geological horizom, and thereby af si 'st' in ·mldrd.n.g correlb. tions of·:thec, 
strata in w1-ich the "Wl'l.ters occur. Although this was the main 
objective of the analyses, it wa~~also realized that a knowledge of 
the mineral content of the water is of interest ~and value to the 
consumer. The analyses were a ll made in the laboratory of the Water 
Supply and Borings Section of the Geological Survey, Ottawa . 

Discussion of Chemical Determinations 

.. . . 

The dissolved mineral constituents vary with the material 
encountered by the water in its migration to the reservoir bed . The 
minera l salts present a re r eferred to as the t ota l dissolved solids , 
and they repres ent the rellidue when the water is completely evaporated .. 
This is e:x-pressed quantitatively as ''parts per million" , which 
refers to the proportion by we i ght i.n 1 1 000 1 000 parts of water. A 
salt when dissolved in water separates into two chemica l units ca lled 
"ra.dicnls", and these are expressed as such in the chemical analyses .. 
In the one group is included the m~ta.llic elements of ca lcium (Ca), 
magnesium (Mg), a.nd sodium (Na) , and in the other group a.re the 
sulphate (S04), chloride (Cl) , and carbonate (ca3)' radica ls. 

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 ra.dica. ls as 
shown by the analyses . Actua1ly, the residue when the water is 
completely evaporated still retains some combined water of crysta llization, 
so the. t the figufles for the "tota l solids" are higher than the sum 
total of the radicals as .determined. TThese radica ls a r e also 
11 oalcula.ted in assumed combinations" to indicate the theoretical amounts 
of different sa l ts present in the water . The same method was followed 
in ea.ch ana lysis, so that the table presents a cons istent record of 
the different compound s present. 

Mineral e onstituents Present 

Calcium. Calcium (ca) in the water comes from mineral 
particles present in the surface deposits, the chief source being 
limestone, gypsum, and dolomite. Fossil sheils provide a source of 
calcium, as does also the decomposition of i9neous rocks. The common 
compounds of calcium ar e ~oa lcium carbon.ate (CaC03) and ca lcium 
sulphate (caS 04) . · 

Magnesium . Magnesium (Mg) is a common cons:tttuent of many 
~gneous rocks and , therefore, very prevalent in ground water. Dolomite , 
a carbonate of calcium and magnesium , is also a source of the mineral . 
The sulphate of magnesia (MgS04) combines with water to form "Epsom · 
salts" and renders the water unwholesome if present in l a rge amounts . 

Sodium, Sodium (Na) is derived from a number of the important 
rocic,..,i'orming minera ls 1 so that sodium su~phate and ca rbonate ar e very 
common in ground waters. Sodium sulphate (Na2so4 ) combines with water 
to fonn. '1 Glauberrs saltff and e:xceE>sive amounts makml-·the water unsuitable 
for dritj.king purposes, Sodium carbonate ~a2C'03 ) or 11'black alkali'"' · 
waters ar e mostly soft , the degree of softness depeno ing upon the ratio 
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of sodium carbonate to the calcium and magnesium salts . Tlaters 
containing sodium carbonate in excess of 200 parts per million 
are unsuitable for irrigat ion purposes1 • Sodium sulphate is less 

"The extreme limit of salts for irri gat ion is ta.ken to be 70 parts 
per 100,000, but plants will not tolerate more than 10 to 20 parts 
per 100,000 of bla ck alkali (alkaline carbonates and bica. rbona.tes)" 
Frank Dixey in 11 A Practicn. l Handbook of We. ter Supply", Tho s. Murby 
& c 0 • , 19 31, p • 2 54 ) 

harmful . 

Sulphates . The sulphate (so4 ) salts referred to .in thc8e 
analyses are calcium sulphate (eaS04) , magnesium sulphate \itti::;04) , 
and sodium sulphs.te (Na2S04)~ 

Chloride. Chlorine (Cl) is with a few exceptions , expressed 
as sodium chloride (NaCl) , that is, common table salt . It is found 
in a ll of the analyses , most of the waters conta in"ng less than 200 
parts per million, but some as much as 2,000 or 3 , OOO parts . These 
waters have a bra ckish taste . 

Alkalinity . The alkalinity determined in these water 
analyses is based on the assumption that the only salts present in 
the samples that will neutralize acids are carbonates , and that, 
consequently, the degree of a lka linity is proportiona l to the amount 
of the carbonate radical (C03) present. 

Hardness . The hardness of wate r is the total hardness , and 
has been determined by the amount of a standard soap solution ~?quired 
to form a lather that will stand up (persist) for 2 mi nutes . Hartlm;.as 
is of two kinds , temporary and permanent. Temporary. hardness is 
caused by calcium and magnesium bicarbonates, vhich are soluble in 
water but are precipitattd as insoluble normal carbonates by boiling, 
as shown by the scale th.at forms in teakettles. Permanent ha rdness 
is cau sed by the pr esence of calcium and magnesium sulphates , a nd is 
not removed by boiling . The two forms of hardness - are not distinguished 
in the water analyses . Water s grade f rom very soft

2
to very hard , and 

can be classified according to the following system : 

The 11 Examination of Wate1ci and ·water 8upplies11
, Tr..resh & Beale ,. 

page -21,- .F'ourtlC.8d . 1933 • 

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

A w.,ter with 50 to lCO 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 
moderate ly ha rd. 

A water with more tha.n 200 and less thar. 300 de gre ss of hardness 
may be said to be hard ~. 

A water with more than 300 degrees of hardness ma.y be said to 
be very hard. 

Hard waters a.re usually high in ca lcium oa.rbona.te. Almost 
a.11 of the waters f rom the gl a cial drift are of this type , especially 
those I'lb.t associated with S?.nd a.nd gravel deposits that come clo se to 
the surface• 
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In soft water the calcium co.rbonate h'3.s been replaced by 
sodium carbonate, due to natural r ea.gents pr esent in the sand a.nd 
clays . Bentoni te and glauconi to r.re tFo such reagents lmown to be 
present . Montmorillinite , 01.e of the clay-forming minerals , has the 
same property of softening wn.ter , 9wing to the absorbed sodium tha.t 
is available for chemica l re~ction-. 

1 
Pipor , A. Ii! . "Ground ~"fa tr,r in South·:rnstern Pennsylvania" , 
Penn. Geol . Surv ., 4th srrics . 

If surface water r eaches the l ower sc.nds by percoll).t ing 
through the higher beds it may be highly charged ~,,i th ca lcium sn l ts 
before re'3.ching tho beoroc~ formations containin[ bentonitc or 
glauconito . The: -:oupleteness of the exchange 01' .. ·l ium c·u·1onnto 
for sodium carborn.te will? therefore, depend upon the length of thn.o 
that the wn. ter is in contact wi th tho softerning reagent, and P.lso 
upon ~he 'J.Illount of this mater i '3.l pr esent. The r ate of movement of 
underg~ounrl/water ~Qll, consequuntiyy, 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 possibilities of contamination from the iron casings in 
the wells . Iron is present in most WD. ters , but the amount :mn.y be 
small . Upon exposure to a ir ia r ed precipitate forms , the water becomes 
acid , and, hence , has a corrosive a ction. ·when iron is present in 
large amounts the water has an inky taste . 

w;,_ TER ANALYSES IN REL TH N TC GFOLOGY 

Glacial Drift 

The quality of the wnter f rom glacial drift depends l a r ge l y 
on the nature of the deposit fro:rn which it comes and on the nepth of 
the aquifer below the surface . Glacial deposits may be divided roughly 
into three types . 

(1) . Sand and gn.ve l beds th".t form the surface deposit, such 
as outwa sh materi".l and gl a cia l lake sands . 

(2). Buried outwash and intergl acial depofi ts between two tills 
of boulder clay. 

(3). Pockets or lenses of sand a.nc gr a vel irre gula rly distributed 
through the till . 

Water from surface sa:md, · d~posits is normally 1how in dissolved 
salts , the tob.l being gene. r '.1.l ly less th..'1.n 1, 000 pa rts per million . 

\1\lnere lar ge amounts of limestone occur in the glacia l s~nd and gravel 
beds a cha r a cteristic constituent of the glacia l water is calcium 
carbonate, the a.mount pr esent Vl.rying from 300 to 700 parts per million . 

Water f rom buried outwash depos its contains more dissolved 
salts than the surface sands , as the w~ter in order to r each them has 
to percolate through overlying

7

t ill. Rain water contains ca rbonic acid , 
which ~ots a s a solvent and dissolves a gr eat deal of calcium, magnesium , 
and sodium from the rock-forming minerals . Sulpha te salts are commonly 
present, though their proportions vary gr eat ly in the different waters 4 
The shales th'.J.t a r e incorpora. ted in the drift are high in ca lcium sulphate, 
so tha t the amount of shale precent will modify the quality of the ;vater. 
The oxidized upper part of the dri~ contqins lesE sulphate than the 
deeper, le ss oxidized boulder clay . The charact~r of the water in the 
buried outwash depoEits will, therefore , depend . largely on the 
compoettion and amount of till that overlies it . 
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Water from irregular ly distributed sand o.nd gravel beds 
will vary in its content of dissolved 6!1.lts depend ing upon the 
character of the material surrounding the reservoir beds. As the 
water in this type of deposit does not flow to any marked extent , 
it is apt to be more highly impregnated with soluble salts than where 
the underground movement is more r apid. Soft water in the drift is 
mostly confined to shallow we lls in sands low in calcium carbonate. 
Waters from glacie.l la.ker cla.ys a.re sometimes high in soluble salts: 

The sample from a well in gla.cio.l lake clay on N .W .. } eec .. 27, tp. 
42, rge. 17, h~s 11,040 parts per million of soluble salts, l a rgely· 
mo.gnesium sulph~te Qnd sodium sulpho.to . The so..mp l e from SE. i sec. 
13, tp. 42 , rge. 16 1 which is believed to come from glacial lake 
silts, h~s a very different composition. The tot!ll solids in it 
are only 440 po.rts per million, of ·vhich 250 a re ca.lcium co.rbom te. 
The gren. t difference in these waters is due to the high soluble so.lt 
content tho.t is asrnchted with the lake clo.ys but o.bsent in the 
silts . Avero.ge drift wo.ter canto.ins between 1,000 !1.nd 31 000 parts 
per million of dissolved miner~l salts. 

Beo.rpa.w Formation 

The Bearpaw formation consists of dark mo.rine shales and 
beds of green sand . Wo.ter from these so.nds. h!:l.S a toto.l solid count 
ranging from 300 to 1,600 parts per million o.nd a hardness of more 
than 300 degrees. Calcium c~rbo!1'.l..te is very mn.rked in o. 11 sQnples, 
due, perhaps , to the proximity of the water sands to the glacial 
drift. Sodium sulphe.te is the chief sal~ present, followed by 
calcium carbonate, magnesium sulphate , magnesium carbonn.te, o.nd 
sodium chloride in decreasing arrn.ountn . These waters are distinguished 
from the overlying drlft waters by being relatively low in total 
dissolved solids , and in containing no calcium sulphate and only 
moderate amounts of sodium sulphate, magnesium sulphate , and magnesium 
carbonate. 

Pale Beds 

Pale Beds underlie the Bearpaw formation. Total solids in 
waters from theee beds vary from 700 to 11 300 parts per million . The 
water is, in most j_nstances , soft, as it contains sodium carbonate in 
excess of calcium and magnesium carbonates , but vmenmixed with surface 
water high in calcium carbonate, it will become hard. The hi gh 
concentration of sodium salts, especially sodium carbonate, in 
contrast with the calcium and magnesium salts distinguishes this water 
from tha. t in Bearpaw sands• The Pale'_Beds include much bentoni te , and 
it is this mineral that act s ' as a water softener ~Qthin the fonnation. 
The following analyses are typica l of waters from the Pale Beds t 

SE . sec • _1-.~ , NE . sec • 3 , SV~ • .• :.: ... _s_E3?. . • __ 7_, SE • sec . 21 

Salts tp.38, rge. 21 tp . 39, rge . 25 , tp.37 1 rge.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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Na.Cl 31 45 4E1 130 

Total solids 760 1,020 I 940 1,260 
' ; · 

Hartlness 100 20 
I 

30 75 'I ~ 

Va.riega ted Bens 

In Senlac Rur8.l Municipa lity, S'.3.skatchewan, a.re a. number of ·wells 
that have water very s:imilar in character to th..,t found in the Bearpo.w 
formation. These wells tap an horizon that corresponds with the Variegated 
Beds in Alberta , although they he.ve not been sepfuated from the Pa.le Beds. 
They are less bentonitic thRn the Pa.le~Beds and darker in colour. The 
water is hard and haP a low dissolved solid content. The three ana lyses 
given below show a. great deal of similarity and su ggest ~ common horizon . 

iNV'I . sec. 21, !-NV • sec . 3, SE~ sec . 28 , 
Salts i tp.41,r ge . 26 tp.41,rge.28 tp . 40 1 r ge .2:; 

CaC03 250 3C.5 125 

CaS04 

MgC03 1109 80 155 

::MgS04 149 104 69 
--- ·i 
Na2co3 ' 

Na.2so4 98 132 386 

Na.Cl 12 12 18 

Tote.lrrsolids i 640 640 780 
i 

Hardness 600 600 500 

Rib stone C1·eek Form9. tion 

Chemical analyses of water f rom ~'\1.e Ribstone Creek form"Ltion V9.ry 
more than in the Pale Bedsp the reason being that at sever~l different 
horizons the sedirr1ents show c•1 nsider-:i.ble lator'l.l variation ~ Th3 fonn.ation 
includes both marine and non-marine beds, thin coal seams being present in 
the basal p~rt of the formation a. round Paynton, whereas south of Lashburn, 
on Battle River , marine fossils were found in strata. consider Fd to be a.t 
qpproximately the same horizon. The water ana lyses show s:imilarities ~~thin 
limited areas , but long distance correlations cannot be made safely except 
for the saline waters tha t occur in the flowing wells a. t Vera, Muddy Lake , 
and a t the south end of Tn.mping Lake q Ana lyses of these v.ra.-IJers a.re given 
in the following ta.b~o: 

Sal ts 
SE : sec . 25, 
tp ~41,r ge. 

24 

' 

j SE .. sec . 22)! 
l tp .4l;rge ~fl I 24, ::1 

NE . sec . 36 , j 
tp.41,rge •! 

24, i 

SIN . sec . 7 I SE . sec . 30 :rsw. sec10 , 
tp . 41,rge rp.38, rge ·1 tp.35,. 

24, 1 22 , l r ge . 20 , •' ; 

Ca.C03 73 73 \1 73 198 108 ' !)(') 
- -

' 
- - i 

Ca.S 04 - - - .... m- i -l 

- i - --
MgC03 38 l 38 38 52 69 I 52 

- -
MgS04 I I ' - ~ I - - - I -

-- M .. 

' 
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Na2C 03 129 119 129 11 106 1Z5 

Na2S O:;, 55 55 61 61 49 43 

NaC l 2 , 929 3,036 2 , 690 2,863 3, 531 3,861 

Total solid s 3,840i 3 , 460 3,120 3,200 3, 860 4 , 460 

Hardness 135 90 110 100 130 130 

The similarity in these anl ayses suggests a common sourc e bed, 
The distance betw"een the Tramping Lake vre ll ::md the Vera wells i s about 
40 mil~s . This water , which is thought t o come f r om the basal sand of 
the Ribstone Creek formation, is not typica l of w~ter from the same 
strat i gr aphical horizon i H the vicinity of Battle River, one reason being, 
possibly, that at Battle River the stream hQs cut t hrough the Ribstone 
Creek f ormation exposing the sand members a long its banks . Thi s may 
cause a mor e r apid movement of t:ie under ground water in th i s ar ea than 
farther south, and it is known that the rate of fl ow is a controlling 
factor that g<'Verns the change of calcium carbonate t o sodium carbonate 
when the softening r eagents of bentonite or ~lauconite are pre sent in the 
sand. 

Some of the soft water s fr0m the Ribstone Creek f ormation cannot 
be distinguish ed f rom those of the Pa:'.e Deds , whPr eas other s ar e ouite 
diff er ent . The f ollo¥nng analyses ill u str atetsome of the di ffer ent types 
of ·water from thi s fonna.t ion: 

i 
Se . sec. Ind ,Agent: SW . sec . NE . sec , 'Se . sec . NE . sec . NW . sec . 
11, tp. Little 24 , tp . 36, tp . '26 . tp. . 36. tp . 22 . tp . 
46 , r go ·: Pine I .R. 46, r ge . 43 , r ge . 43 1 r ge •. 41, r ge ·~ 42 . r ge . 

Salts 28 - 21 18 18 ' \ 24 23 

Ca.C 03 90 90 410 73 35 73 125 

CaS04 

MgC0 3 07 59 l6 f'J 38 31 38 97 

MgSo4 64 

Na2C "l 3 217 392 283 592 129 196 

Na2S04 1 644 777 2 , 518 225 522 61 11, 541 
' ~ 

NaC l 249 63 76 12 83 2,6 90 71 

Total solidsj2 , 220 1,340 3, 000 ! 620 
! 

1,200 . 3,120 :1, 900 

Hardness 280 160 750 1110 35 110 600 

The above chemi ca l ana lyses show such a wide range in the 
dissolved salts present in the different waters in the Ribstone Oreek 
formation that th8"/ cannot be used for correlation purposes over a l a rge 
a r~e.. 

Conclusion s 

(1 ) In mo st ins t ances water f rom gl a cial drift is auite 
differ ent from ¥rater from bedrock . 

(2 ) Some of the bedrock ~orizons carry waters that show definite 
chemica l characteristics. 

(3) Most waters from gl ac i a l t il l carry t ota l solids am.bunting 
to between 1,000 and115, 00~ parts per million. 
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(4) Bedrock waters are commonly low in dissolved salts. 
Exceptions to this are to be found in water fr om the Ribstone Creek 
formation. 

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

(6) Wa ter from the Variegated Beds resembles that f:rom the 
Dearpaw formation. 

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

(8) All soft wnters conta in sodium carbonate (Na2co3), which 
is present in water from the Pale Beds and Ribstone Creek -formations 
but .absent from the Dearpaw formation and V~rie gated Beds. 
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WEST P.Ji.RT OF RURAL MUNICIP.il_LITY OF MEDSTE..i\:G , NO . 497 , SASKATCHEWAN 

Physic~l Fe~tures 

The west pa1·t of ~:~e ' stea0 municipality is covered with a 
surface deposit of boulder till that has fairly definite moraina l 
charact .':l ristics . These are not a.s pronounced in the souther n 
township, where Losthorse Cr eek has cut a deep channel into the drift. 
Numer ous tributaries dissect the adjoining country, which, due to 
erosion_ has a concentration of boulders on the surface . The 
moraine.l ridges that trend a little east of north form a b elt 2 mile s 
wide along the east side of tp. iO, rge. 15. Far ther north and 
around Birch Lake the moraine s do not show the same definite tr end, 
and are irregular in outl inu . Birch Lake ha s a very uneven 
shoreline, and is beliAved to occupy a de pression in this moraine . 
The islanns and long narrow- necks of land jutting out into the lake 
are morainal ridge s. 

No outcrops of the un~erlying benrock are exposa0 in this 
area, and so f ar as known no we lls have penetrate0 the surface 
deposit of boulder till. The deepest well , on sec. 8, tp. 50 , r~o . 15, 
wa s sunk to a depth of 124 feet in blue clay. A further discussion 
of the geology is given in the r e port on Parkdale municipality . 

YVe. t er Supplz 

.\ good supply of water is obtained from sa.nd and grc.vel 
pockets, l enses, and beds in the drift. The se aquifers are reached 
at vrrious depths, but some water has always been encounter ed in the 
upper 100 feet. The yield is in proportion to the size and 
porosity of the aquifers , which vary a great deal in glacicl.l dfJposi ts. 
Buried outwash de posits sever a l square milos in area are found 
around Losthorse Creok, ext end north to Medsttiad1 and border the 
moraine on the east and o.lso around Birch Lake . Between these a r oo.s, 
wher e tho surfa ce deposit is typica l morain0, t he wo lls do not shaw 
the sam& r egu larity in thB e l evo.tions of tho water horizons, indicatinr; 
that the aquifers a r e sepa r ate ltm ses or pockets irregularly 
distributed through the drift . 

Tovmship 49 , Range 15. The mor D. i n .l deposit of boulde r till 
that formStlle surface deposit ha s been gr 6at ly modified by water 
from the me lting ice of the r etreating gl~cier that once cover en the 
whole country. The va lley of Losthorse Crook was formed by glacia l 
water s, and the numerou s tribut~rie s of this stream and l ar ge gr ave l 
de posits isive <:1vidence of the great amount of wat er that at on0 time 
flowed over a l ar go pc.rt of the ar ea . 

The ground-wat er supply is obtained from we lls in the glacia l 
dri~, depths to the wat er-bearing beds varying from 9 to 50 f eet. 
Most of the surfa ce gravol deposits follow old stream beds and serve 
as good aquifers at shallow depths. Elsewhere , boulder till t ends to 
form a semi-impervious lny~r ab ove t he aquifers. 
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East of Losthorse Creek the water horizon lios 
between elevations of 2,127 and 2,160 feot, and in most of the 
wells is close to 2,150 feet. The water supply is good, and 
indications o.re thQt a continuous nquifer underlies this part 
of the area. The woll on NW . section 2 derives n good supply 
below a glacial lo.kc silt at an elevation of 2,150 foet. The 
lateral extent of this deposit was not determined, as fresh 
:material from the neighbouring wells was exruninod . It would 
seem, howevor, that tho bo.so of the lake silt murks the top of 
the lower till for some distruice, n.nd possibilities of sand 
accumulating on top of this surface are fairly good. Thia 
marks n recession in the ice movement, and was followed by 
another advance thut left the final deposit of boulder till. 
The well on NE. section 24 yields o. poor supply of water at an 
elevat ion of 2,181 feat, but if tho aquifer that occurs in tha 
south extends this fnr north it should be encountered between 
depths of 50 and CO feet. 

West of Losthorse Creek tho watur horizon is not 
so uniformly persistent. The good wells in sections 8 and 
17 huve aquifors ranging between elevations of 21 183 and 21 201 
foet, but the well on SW". section 17 obtains only o. seepage 
supply ut a depth of 30 feet, although it was sunk to u depth 
of 72 feet, or an elevation of 2,188 foot. This latt0r is, 
of course, within tho range of tho good aquifers on sections 
8 and 17, and, as the elevations were doterminod by aneroid 
barometer und arc , consequently, not very accuruto , further 
digging may still encounter nn aquifer in this well . It is 
quite possible that u more or loss persistent nquifor 
extends to the west of Losthorse Creek. 

Few well records were obtained north of Losthorse 
Creek, and it is, therefore, difficult to not0rmine whether 
or not any extensive deposits of sand and gravel are present 
in the drift. A thick gravel deposit was reported in a docp 
dry hole in section 31 in which the lower s~turated lavel was 
not roached. This gravel must huve some drainage outlet, other­
wis~ it should h~ve contained more wutor . As the surface 
drainage is to tho south, and as u considerable amount of outwash 
gruvel is present in the township to the north, it seems 
reasonable to assume that the drift contains a considerable 
runount of sorted material. 

Township 50, Range 15. Long, narrow, parallel 
ridges trending n little east of north are found in a strip of 
country several miles wide north of Modstead . These ridges 
are composed mainly of boulder till, judging from the large 
ni.unber of boulders appearing on tho surface, but the few roud­
cuts do not provide rrw.ny good cross-se ctions through them. 
However, son~ gravel ridges along the enst side 1 in section 
13, parallel the larger ones to the wost . The drainage is 
poorly developed, und is maTkod only by a gradual slopo to the 
cast and southoast. 

So fur as could be determined all the wells are 
in the glacial drift, their depths varying from 5 to 124 feet. 
With the exeeption of n few sco.ttorod wolls the upper pnrt of 
the drift has yielded a good supply of hard water carrying n 
largo o.mount of lime. Ov;ing to tho morainal character of the 
surface deposits the elevations of the w~ter hori~ons may be 
relatively uniform only within very limit0d aroas . Most of the 



outwash deposits of gra.vol and sa.nd aro associo.tod with the 
larger moro.inos, but smnllo r depos its mo.y bo found in tho so 
sma.11 mora.inos. Such a. deposit is bolioved to bo present in tho 
southea.st pa.rt of the township centering nround tho town of 
Medstca.d. Tho o l cnra.tion of tho a.quifGr on SE. section 2 is 
2, 198 f ,.ot • A very good su:)ply of wc,tor is obttt.inod in grc.vol 
on SE . suction 14 c.t on ulova.tion of 2,257 feet • .As tho wolls 
o.t intormodio.t EJ points rc r~ch tho wc.t;:;r horizon a.t eleva.tions 
between those lc:ive ls it is bolicv c-, d thc,t thoy c.11 obto.in thoir 
supply from tho sc.mc o.quifcr . 1£1.ke clo.ys o.nd silts a.re present 
o.bove tho o.quifor on SE section 4. 

The e l eva.tion of the Wf.l.tcr horizon in the 
northwe st hetlf of tho town ship is not so uniform. Tho high o.roa, 
wh0ro wa.tor is found in wells hJss than 25 foot in depth or 
n.bove o.n ulcvation of 2,300 f out , extends dia.gona.lly a.cross tho 
township from southwe st to northoo.st . On suctions 17 IOd 18 
a. lowe r wnt,,r horizon occurs. It ha.s cm elovo.tion of 2.1251 flnd 
2,232 foot in wolls r.t depths of 76 rmd 77 f0et r o spectivoly. 
This lower horizon mo.y be c.s socis-.tod with the a.quifer in tho 
southwost n.rea. if there r.ro two soor.rr~to gln.cia.l tills, in which 
ca.se tho moro.inos a.nd high lr..nd extending.a.cross tho township 
mn.y be confinod to tho upper till. Tho occurronoe of lake 
silts in soction 4 SUflports this possibility, but as o. well borod 
on se ction 8 to a. dGpth of 124 fEJct f :,ilcd to got wt'..tor below 
25 feet it h Ll.rdly seems possible th :1.t a.ny sa.nd bed oxtends 
uniformly to the northwest. The 0 l evr.t ion of tho bottom of the 
hole is 2,213 f 00t, considernbly low~r than thv a.quifcrs on 
sections 17 a.nd 18, 

~ownship 51, Rc.nge 15. The surfl'..co doposi-ts 
of this +.awn.ship nm :mor:Ain(\l in charficti:;r, w1th n1osJc ri':~g0s 
trending o. little east of north, a.nd a ltt.rgc number of undrc.inod 
bo.sins occupied by l ako s. Birch Lc.ko fills such o. dopr0ssion, 
and its irrogula.r aha.po is due to tho unovGn glc.cic.l dopo::d.ts. 
The mora.ine is very mD.rked n. long tho southoo.st side of th0 lc.ko. 

Thb ' wo.ter horizons, so fc:.r c..s known, a.ro in tho 
glc.cio.l mo.terio.ls. The lowur one , whic.h is tho source for w'-1.tor 
in the vicinity of Birch 10.ke, hc,s the n.ppeo.ra.nce of an extensive 
sc.nd bed. It lies between elevations of 2,215 <Lnd 2,189 fe0t. 
The wa.ter supply is good, nnd is mostly under considerable 
pressure due to the semi-impervious boulder till overlying the 
sn.nd. W.'.l t e r rises in the wolls to o.y>proxiw~tely th;:i levol of 
the lo.ke 1 indic~ting o. possible conne ction between them. This 
horizon ma.y be o. :marker between two gla.cic.l tills, in which 
case it n~y be closely nssocio.tod with tho gl~cio.l lo.ke silts 
found in the well in section 4 of the township to the south. 
So f o.r o.s CCln be deturminod tho slopr:) of this horizon within 
this tmrnship is towa rds the lc.ke - '.!.'he ovid0nco o.va.ila.blo 
suggests n continuous horizon th Qt c~n be r8lied upon to give o. 
good supply of Wl'.'.-tcr • On tho higher lo.nd o.wo.y from tl1G loJrn 
it will be necesso.ry to dig do0p0r wells to r 00.ch this n.quifbr . 

The higher wa.ter horizon doe s not h~ve the so.me 
regularity as the one just described . Wells to it o.ro shnllaw, 
and tnp pockvts and lonsos of sand ond gravel limited to the 
upper 30 fo ot of tho drift. 
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WELL RECORDS- Rural Municipality of . 

HEIGHT TO WHICl-1 ' 

~ ... F..Q.,.-•-~n, sa.skat.chewan.. 

LOCAT(ON WATER WILL ~~INCIPAL 'tVATER·BEARINO DE~ TEMP. USE TO 
WHICH 
WATER 
IS PUT 

WELL 
No. 

!--4 :_1 Tp 

l ; NE 
2 

1 
2 

NW 3 
SE 8 
NW 8 
Sl/ 10 
SE 14 
SW 1-i 
SE 17 
sw ·17 
SW ,23 
SE ' 2' 
NE 24 
SW 28 
SE 34 

3 
4 
5 
e 
7 
8 
g 

10 
11 
12 
13 
14 
17 

1 
2 
3 
4 
5 
6 
7 
9 

10 
11 
12 
13 
14 
15 
16 
17 
1 
19 
20 
21 
22 

3 
24 
25 
26 
27 
26 

NY\ 1 
SE 2 
SE 4 
SE 6 
SE 7 
r E 8 
NW 8 
N?t 10 
SE 11 
SW 14 
SE 1 
l:W 1? 
~w 1s 
SW 19 
sv. 21 

.... 1 !\1!: 
SW 22 
SE 25 
SE 26 

E 26 
KE 27 
SW 28 
!-."E 28 
SW 31 
SW 34 
N'E 34 
SVi 36 

4.9 

50 

.- · , TYP j DEPTH AL TIT UD!! 
OP . \VltLL I OF 

R&e. 
1 

Mn- . \\'ELL \\'ELL lllx~ "" 
I 1.cvrl . 

15 

1 

': I -- - -

~ 

3 

dug I 
bored 
dug 
dug 
dug 
dug 

" 
" 
" 
" 
" 
" 
" 
" 
" 

du g 
" 

bored 
" 
" 

36 
30 
20 
33 
50 
l 
4 
45 

9 
72 
26 
14 
2 
12 
12 

35 
? 

30 
94 
81 
24 dug 

bored 
" 
" 

dug 

124 
96 

I 56 
24 

" 
bored 

,. 
dug 
" 
" 
" 
It 

" 
" 
" 

'b ored 
" 
d ug 
dug 
d u 

8 
76 
"? 
9 0 
12 
25 
2 7 
30 

5 
1 
18 
12 
50 
78 
4 
28 
50 

I 

2252 
2180 
21,7 
2224' 
2251 
2161 
193 

220 
2192 
2261 
2167 
2210 
2205 
22'3 
2150 

2250 
2235 
2273 
2358 
23:'. 
23~~ £, 

'l "I. .. _, 
"I. '-" ..i o .... 

226 5 
2 301 
2 265 
&32? 
2309 
2318 
2349 
?;" 1..Q 

2332 
2 t 8 4 
2300 
2315 
2~ 45 
22~' 6 

2 :::41 
J._98 
2345 
2365 
23 2 0 

Above ( ~ )I ~ I 
& low ( - ) Elev ' Dr,>th . Elev. Gco!ockal Horiron 

Surface I 

CHARACTER 
OF WATER 

--- -·--,-~ I 
I 

- 34 1 

17 
- 24 

15 
- 12 

40 
- 40 

2218 
~ 

213d 
22od 
2236 
214~ 
215~ 
2184 

- 24 1 214 
10 220 

34 2218 Glacial I hard 
50 2150 " " 
20 2127 " soft 
33 2191 " i soft 
50 2201 " hard 
14 2147 " " 

2 2151 " " 
45 2159 " " 

9 2183 " " 
30 2231 " 1' " 

26 2141 " so ft 
14 2196 " " 
24 2181 " t ard 1 

2234 12 2231 n I " 

- 10 214: 12 I 2136 • I ._. . : 

- 31 
3 3 
2 5 

? ? 
- 20 

60 
... 5 

9 
- 25 

20 
4 

- .!.O 
- 16 

30 
68 
2 9 
26 

; I I I I 

2219 
2202 
2248 

l 
I 

2260 
231 ~ 
227? 
2277 ' 
2219 
2284 

259 
2266 
r:. ~42 

2340 
2315 

: 264 
29 6 
305 

2Z & 

2 ~1ll 
223 0 
2~1 6 
1;i -.:.3 

35 I 

37 
25 
94 
6 1 
24 I 

_ 5 
9 6 I 

56 I 
2 4 

8 . 
76 I 

77 
90 
12 ~ 
25 ! 
27 
z,o 

5 
12 
18 
12 
60 
78 
49 
28 
5 ~ 

221 5 
2198 
2248 
226 
2256 
23151 

233 7 
" ::' 15 
2305' 
2?.54: 
2295 
2Z05. 
232 
2324 
228.l, 
22 20 
22J6 
2 -: ,_ .... 

0 

Glacial 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" ,, 

" 
" 
" 
" 
" 
" 
" 

" 
" 
" 
" 
" •• 
" 

l:ard 
" 
" ,. 

" ., 

" 

" ., 
ti 

" 
ti 

" .. 
,. 
II . , .. 
" 
,. 
" 
" 

OF 

WAT&R I 
(tn ' F .) 

D.S. 
D.S. 
D.S. 
D.S. 
D . ~ . 
D. S . 
D . f. • 
D.S. 
D.S. 
D. S. 
~ .... 
ll. ~ . 

D. , • 
n. 
D. ': . 
D . ~J . 

J . . 
<' . .., . 

D. ::3 . 
r: . 

,. . ·- . 
D . • 
•" . s . 
D.S . 
J . [. . 
T'\ c ·- . 
n <• 

t ' . ~ . 
.,.., C' 
.J • ·~ • 

!) • : • 
c . '- . 

!) • 5 . 
D. ~.,. • 
'!) . ....... . 

D. • 
:_) . ~ . 
D . ~ • 
D. ~ . 
,.... 
..J • 4' • 

.... c 
~ . _,, . 

!) • s . 
:; . '--' . 

YIELD AND REMARKS 

Limited supply in f ! ne send 
Good supply i n glacial l ake s il t. 
Good supply in fine gravel 

cod sup~ly in sand 
I Good supply in send 

Goo d supp ly in sand a n d grave l 
Good supp ly i n sand 
Gcod supply in sand 
Good supply in send ar.d gravel 
s eepage supp ly i n blue c lay 
~ood supply in sand 
C;od su:;:r:ily in sand B.r" d @:re vel 
P oo r suup ly. Ho~ls wa t er ~or stock 
G- cd s upply 
~-cd su~ply in coarse gravel 

t; .:-od sup7'ly i n s a nd a. r.d ~ravel . 
, '} ( od suppl y in ~ravel . 
~0od su~ply i n sand ~e:~w l&~e 
't'•e: l r:- a ve d ir . • Ve ry &;ood a q' .1f 
~~od sur l y i n f :n e sand 
~ '. ~ su .. -:y ir. ; ,,-.4·d f',rG. ~re ve l 

1:ev. ile l l. Supp l y unc e :rt a in 
~cod supp l y in ~ra vel 
Cre a'"'iery 1ue 11. ~od su• oly 
in~ted s upp l y ifi s end 

.A rur.dent s upp l y in gr ave l 
G od s upply in sand 
';cod supply 
~ood surply i n f~ne se~d 
G ~ od su~~ 1y i n sand 
Limi t e d surpl y 
Limi ted surp l.y in ~re vel 
Gcod su:-"'>ly in sand 
'i ~ oa suL>ply in san d 
Geo.::. sup:;.ly i n sand 
~od surply i n ~re vel 

Good suop:y in ~re v 
GC" od sur- l y 
~ . oc su~rly in f:ne s end 
,., QC. .:>l,;:ply 
~ee ~e~ e s~~ply Doo r 
Sup~ly not t est ed. 

cl e· 

N OTE Al depths. a,uti.des he 11.•.ts and e:~n:1t1011s 
~1v en at<>v c ere tn feet. 

1D J D omnt.c. S Sr .. IC, r I I rri~at1c.n , ~l Mwuc1 pa_.ty; 1N 1 Not :.aed 

( ;:: , 5...-.rr:p'. c: taken f.:,r analyi;1~. 



21 
WELL RECORDS Rural Municipality of i/e:ist.ead ::o . 49? , S~sk~t c!:ewan. 

I 

I oc . HEl';HT Tt. \~ HKH " • • . ' • ... - .. 
L ATION WATER WILL RISE PR J .-CIPA~ \\ ATF.k BEARING BE. 

WELL 
No. 

I I 

1, ~ 

l;\'T 1 
SE 2 
SW 4 
SE 4 
SE 6 
SW 8 
SVl 10 
SW 1 ~ 
!\t' 12 
SE 14 
ST. 16 
SE 16 
S Ti 17 
BE l ? 
NE 18 
1~. 24 
SE 30 

Tp Ri;e ~Ier 

51 15 3 

TYPE 
OF 

WELL 

'l u ., 
" 

to:red 
" 
" 

dug 
" 
tt 

" 
be red 

" 
" ., 

" 
n 

" 

DHTH 
OF 

WELL 

ALTITtJE 
\\'Etl. 

1b ~<!" K'tl ... 

L9 2372 
27 236 5 
96 220 7 
25 2:_t:-- ~ 

3 6 22 9 4 
68 2283 
10 2308 
29 2348 
34 2344 
22 2261 
? O 2260 
76 2265 
? O 2295 
65 2280 
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YIELD A"'D REMARKS 

; -- ~ su- ly in rra·:e1 
~ c1 su~~ly :L sa~d 
~re~ su~~:y :~ gravel 
'1~ C d E U , ~ l y 
F-:r' :- su;-~ ly in s e nd 
'1ooc Sl.l "'-.;l~r ir. sand 
Lirr i ted SU ""ply 
~oc~ su-p:y i~ ~ra~el 
t;coi su;1p:y ir. rc,-: 1's arc :-:a:· 
~ocd supply 
Ve~y e;cod ru pply 1r. sand 
A bur de.n t S".;"'p l y in sar:C. a..y c .l!'e •,'e.:. 
Sc t ':'o'!. we ll 
~ocd s~cnly in sand 
Abu'idan t su.pply 
Le. r~ e continuous fl~w . Iron der~s~t 
~ood supply in sand 

(D) Domestic: (S) Stock; ( I l Irri&abotl. (M l MuniciP91Jcy: (N) Not uMd. 
(#) s..mp&c taken for analysi1. 
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