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INTRCDUC TION 

Information on the ground-water renources of east-central 
Al berta and western Saskatchewan was collected, mostly in 1935, during 
the progress of geologica l investigations for oil and gas . The r egion 
s ~uQ ied extends from Edmonton in the we st to Battleford in the east, 
2'nd ::.' ro::i. townsh::i:) 32 on the south to township 59 in western Alberta, 
~~ ·)wnship 63 in ec. stern Alberta , '3.nd in pa rt a s far north as townfhip 
56 in we s-:ern Sa slntchewan. 

'i'his region is crossed by North Sa slm.tchewan and Battle 
R:'..ve:'.'s ) and inclt:de s other more or less permanent streams. 1iiost of 
t he l akes within the a rea, however, a re a l kB.line , and wo. ter is 
c»ttained in well s from t wo sources~ namely, from water-bearing sands 
i n surface or gl~cial deposits, and from sa nds in the underlying bedrock ~ 

A div~sion ha s been made in the well records, in so f a r a s 
~08 3ible; between gl a cia l a nd bedrock water-b c~ ~ing sands. In 
in;e.:-t; gat.1.ons f e r oil a nd ga s, however 1 the bedrock wells wer e used to 
tm ·e the l ater a l extent of geolo gical formations, with the result that 
i:.n'' r oocrds dGal more p3.rt::cula.rly with this type of well . No detai le~ 
3f.u.-.iec were made of the gl a cia l mo.ter i a ls in rela tion to the water-sup). J, 

:'!0 :'. · v.re-ce the g l ac i al deposits mapped a dequately for this purpos e . In 
:"-. ' r;:c st aE of t he r egion investiga ted in Alberta , '.i nd in a ll but the 
~o::-"~:1t:.r1 3'.; part of the r egion studied in SaskB.tchewan, water can be 
o·t;;;<;.iusd. from bedrock. In a few places , however, the water from the 
shall-Jv1er b edrock sands is unsatisfa ctory, and deeper drilling may be 
nccc~suryo 

.The water records v."ore obtained mostly from the vell owners, 
s ome of whom ha d a cquir ed the land a fter the water supply had b een found, 
and h ence had no personal knowledge of the water-bea ring beds th~t ha d 
boe-.:1. encountered in the ir wells. Also the elev'3. tions of the wells were 
to.ken by a n eroid barom~ter and are, consequently 1 only approximate. In 
spite of these dr:ifects, howevPr, it is hoped that the publication of 
t:1c se water records ma.y- p rove of va lue to farmers, town authoritie s, and 
d~illers in the ir efforts to obta in water supplies adequate for their 
n e eds. 

In collecting this inform~tion severa l field parties were 
empl oyed . These were under the direction of Professors R . L. Rutherford 
".nd P. S • Wa.i::·en of the University of Alberta, C. H. Crickma.y of 
Va:ncouver , a nd Cp O. Ha ge, until r ecently a member of the Geolo gica l 
Survey. The oil and gas investiga tions of which these water r ecords are 
a part were undertaken under the gen er a l supervision of G. s. Hume. 

~ ' lblica tion of Results 

':lhe essentia l inform'J.t ion pert~ ining t o ground- water conditions 
is b eing issued in reports.that in Sa skatchewa n cover each municipa lity~ 
a::id in lc lberta cover ea ch square block of sixteen townships b eginning at 
the ~~n meridian and lying between the correction lines. The secretary 
r:·easurer of each munic ipa lity in Saskatchewan and Alberta will b e 
s~p~lied with the informa tion covering th~t municipality. Copies of the 
:·eports will also be aw ilable for study at offices of the Provincial 
and Federa l C/Government Departments. Further assista nce in the 
interpreta tion f the reports may be obtained by a pplying to the Chief 
Geologi · .· }. Geol0 gical :Survey, Otta.We.. Technica l terms used in the 
reports a re def ined in the glocsary. 



Ho~ to Use the Report 

Anyone desi ring information conc ering ground ;-rater in any 
particular .. : locality will find the ava ilable data. listed in the well 
records. '..'These should be consulted to see if a supply of water is 
likely to be found in shallow wells sunk in the gl acial drift, or whether 
a better supply may be obta ined at greater depth in the und erlying 
bedrock formations. The well s in gl a cia l drift coJTlJJ1only show no 
regional level, as the sands or gr ave ls in which the water occurs a.re 
irregula rly distributed a nd of limited ext ent. As the surface of the 
ground is uneven, the best means of comparing water we lls is by the 
eleV9.tions of their water-bea ring beds. For any particular well this 
elevation is obtained by subtr~cting the f igure for the depth 0f the 
well to the water-bearing bed from that for the surface elevation a.t 
the well. For convenience both the elevation of the wells and the 
eleva. tion of the vva ter ... bea ring bed or beds in each well a.re given in 
the w~ll record tables. Wher e water is obtained from bedrock, the name 
of the formation in which the water -bearing sand occurs is ~ls o listed 
in thes e t e.b les, and this information should be used in conjunction with 
that provided on bedrock formations, pages 4 t om· , which describes 
these formations and gi ves their thickness and sequence. Where the 
level of the water-bearing rand is known, i ts depth at any point can 
e~sily be calculated by substracting its elevat ion, as given in the · 
well record tables, from the elevation of the surfa ce at that point. 

·With each report is a. map consist ing of two fi gur es. 
Figure 1 shows the bedrock formations that wi ll be encountered beneath 
the unconsolidated surface deposits . Figure 2 shows the position of 
al l wells for which r ecords are ava ilable , the c l ass of wel l at ea.ch 
location, and the contour line or lines of equal surface eleva tion. 
The elev?.tion at any l ocat 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 encountered ~ The depth of the well can then be 
ca lcula ted, and some informat ion on the character and quantity of water 
can be obtained from a study of the records of surrounding wells. 

GLOSSl ... RY C'F TEmf.S USED 

l~ lka. line. The term 11 a l kn. H:ne" has been applied ra. ther loosely 
to some ground waters that have a peculiar and disagreeable taste . In 
the Prairie Provinces, wate r tha t is commonly descr ibed a.s alka line 
usual ly conta ins a large amount of sodium sulphate and magnesium sulphate, 
the principal constituents of Glauber's sa lt and Epsom salts respectively . 
Most of the so ca lled a l kaline waters are more cor rectly termed sulphate 
waters , 111%ny of which may be used fo r stock without ill effect. Water 
tha t tastesstrongly of common salt is described as salty . 

Alluvium. Deposits of earth, clay, silt, sand, gravel, and 
other material on the flood pl ains 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 th~t carries water . 

Buried pre..-Glacia. l Stream Channels. A channel carved into 
bedrock by a stream before the advance of the continental ic e- aheet, and 
subsequentl y either partly or wholly filled in by sands, gravels, and 
boulder clay deposited by the ice~sheet or l~ter agencies. 

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

Coa l Seam , ' The same a s a coa l bed. A deposit of oa rbo!l.'.lceous 
material formed from the rem.a.ins of plants by partial decomposition and 
burial. 
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Contour. A line on a map joining points that ha:rn the same 
elevation above sea-level. 

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

Escarpment. A cliff or a rela tively steep slope separating 
level or gently sloping areQs. 

Flooc1: Plain . A fb. t p'.l.rt in a river vo.lley ordinarily abo;re 
we.ter but coYered by vvater ,·-hen the riYer is in flood, 

Glacial Drift. The loose, unco~colidated surface deposits 
of sand, gravel, and clay, or a mixture of these, tho.t were deposited 
by the continental ice-sheet. Clay containing boulders fonns part 0f 
the dri~ and is referred to as glacial till or boulder clay. The 
glacial drift occurs in several formsa 

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

(2) Terminal Moraine or Moraine . ll hilly tract of country 
formed by gl acia l drift th'lt was l a id down at the m~rgin of the continent'3. l 
ice-sheet during its retr eat . The surfe.ce is characterized by irregula.r 
hills and undra ined basins . 

(3) Glacial Ou~i.113.sh. Sand and gravel phins or deltas formed 
by streams that issued from the continenta l ice-sheet . 

(4) Glo.cial Lake Deposits , Sn.nd and:·c1ayiplains ·fdrmad in 
glacial l akes during the retreat of the ice-oheet . 

Ground Water , Sub-surface W'.).ter, or water thn.t occurs 
below the surface of the land . 

Hydrostatic Pressure~ The pressure thqt causes water in a 
well to rise above the point at whi ch it is first encountered, 

Ir!lpervious or Impermeable . Beds, such as fine clays or 
shale, are considered to be impervious or impe!'meable when they do not 
penni t of the per ceptible pas sa.ge or movement of ground water. 

Pervious or Penne~ble . Beds a. re pervious when they permit 
of the perceptible pas~age or movement of ground water , as for example 
porous sands, gr ave l, and sandstone . 

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

Recent Deposits . Deposits tM.t have been l a.id do•vn by the 
agencies of water and wind since the disappearance of the continental 
ice-sheet, 

Unconsolide.ted Deposits . The rn.rtntle or cover ing of a lluvium 
and glacial drift consisting of loose sand , gro.\.el , clay, and boulders 
th~t overlie the bedrock . 

Vfo ter-t.la ble . The upper limit of the part of the ground wholly 
saturated with water . This may be very near the surface or many f'eet 
below it . 

Wells. Holes sunk into the earth so as to reach a supply of 
water. When no water is obtained they are r eferred to as dry holes. 
Wells in which water is encountered are of three classes• 

(1) Well s i:rb. 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 pres~ure but do e s 
not rise to the surface . 

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

BEDRCCK FORMAT IC NS OF WES T-CENTR.i. L SJ.S fu.\ TC HE11.:.' .. N AND El .. ST-CSNTRt~ L ,\LBERTA 

The formations th"'.t outcrop in we st-centra l Sa.ska tchewan are 
an exten~ion of similar fonn'.1.tions th<·.t occur in ee, st-central Alberte . • 
They a re of Upper Creta.ceious a ge , and consist entirely of relatively 
soft sh~les and s~nds, with some bands of hard sandstone and l~yers of 
ironstone nodules, The succession, chara cter , and estimated thickness 
of the formations are shown in the following table ~ 

Formation 

Edmonton 

Bea.rpaw 

Pa.le and 
Variegated 
Beds 

Birch I..a.ke 

Grizzly Dear 

Ribstone Creek 

Lea. Park 

Ch9.ra.cter 

Grey to white , bentonitic so.nds and 
sandstones with grey a.no greenish 
shales; coal seams prominent in some 
areas, as at Castor, Alberta . 

Dark shale s , green sands with smooth 
black chert pebbles; po. rtly non-
mH.rine , with 1vhi te bentoni tic sands, 
carbona ceous sh~ l e s or thin co'll 
se13.ms simib.r to ~}lose in Pale Beds ; 
shn.les a.t certo. in l~orizons contain 
lobster claw nodule s and marine fossils ; 
at othEr horizons are abundant selenite 
crystals. 

Li ght grey sands with bentonite; soft, d~rk 
grey and light gr ey sh'll e s with selenite 
and ironstone ; c'.3.. rbonac eous shales and 
coal seams; abundant ~ e l enite crystals 
in certa in l ayers. 

Grey sand and sandstone in upper part; 
middle p8.rt of sh8. les and sandy shales, 
thinly l aminated; lovver part with grey 
and yellow weat hering sands ; oyster bed 
commonly at ba se. 

Mostly dark grey shale of marine origin, wi. th 
a. few minor sand horizons; selenite crystals 
and nodules up to 6 or 8 inches in diameter 

Grey s~nds and sandstones at the top a nd 
bottom, with intermedia te sands and sha les1 
thin coal seam :l..n the vicinity of Wainwright; 
mostly non- marine, but middle shale in some 
area. s is marine . 

Dark gr ey shales and sandy shales with nodules 
of ironstone; a sand 70 feet thick 110 feet 
below the top of the fonnation in the Rib­
stone area , Alberta . 

Edmonton Formation 

Thickness 
Feet 
1 1 000 to 
1,150 

300 to 600 
-Whins 
r a pidly to 
the north­
west 

95C to 1, 000 
in C za.r-Ti t 
"Rills a.r e8. ; 
may be thin­
ner elsewhere 

100 in west , 
but less to 

eA. st and 
south 

Maximum, 100 

Maximum, 325 
at \a.king; 
thins east ­
ward 

050 to 1,100 

The name Edmonton formation was first applied t o the beds 
containing coa.1 in the Edmonton a r ea , a nd later to the same beds in 
adjoining areas . The format ion h~ s a tot~ l thickness of 1,000 to 
1, 150 f eet, but is bevellea off ee stward and the e::t st edge of the formation 
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follows a. north vest line from Coronation through Tofield to '.:'.. point 
on North Sa.sJr.stchei:mn River <:>..b out mid~.y between Edmonton n.nd Fort 
Snsk~~tchevm.n . No Edmonton beds occur northec..st of this line, but 
the formation "becomes progressively thicker to the southwest due to 
the fact that the beds incline in thn.t direction qnd the surface 
bevels ac ro ss thEJr.1. 

The Edmonton form-:-.tion consists of poorly bedded grey and 
gr eenish clay sh-:-.les , coo.l senns , and sands ?end sandstones th<>.t 
contain cla.y and 'l 1~rhite mat6rhl known as bentonite . This m.'lteria l 
when wet is "iery sticky 'lnd swells gre'-'.t ly i:m. volume , n.nd when dry 
tends to gbre o. white appe'lr'.lnce to the ·::eds cont'O.ining it, Such 
beds are relati,.ely imperyious to water , e.nd P~t the surface produce 
the "burns"" of barren ground where vegetation is scanty or ~sent. 

Water is rel'.'1.t ively abundant in the Edmonton fornrtion , which 
contflins much s-ind , commonly in the form of isols.ted lenses distributed 
irregul[l rly through the formqtion , Consequently, there is little 
uniformity in the depth of wells even 'Ni thin o. s:rnall a.reel. . ·water also 
occurs commonly with coal seRms and , unlike the S'.'1.nd lenses , these beds 
are much mor e regular and persistent . In contra et with tho wn.te r from 
the bentonitic srtnds , which is gener'3.lly "soft11

, water from the coa l 
se 0 .ms , !I'S the vvater from the shallow surfa ce deposits, may be 11 ha rd". 
The bn.ss.l beds of the Edm0nton form'.1.tion usuo.lly vont '.'l.in fresh vrater , 
but this may bec ome br'.'l.ckish loca lly where the underlying Bearpaw beds 
·contain highly u llm.line or s~l ty water . 

Benrpn.w For~ntion 

In southern .i\ lbert'1., where the Beo.rpaw formn.tion is thickest, 
the beds composing it are mn.inly sh::. les th..,_t have been deposited in 
sea wa.ter. In the o.rea north of township 32 the form~tion thins to the 
northwest '1.nd becomes a shoreline deposit compo sed of shales cont?cining 
bentonite , impure s~nds, and thin coo.l sea.ms . In some are~s , 8.S n.t 
Ryley '.3.nd near Monitor, '.3.nd in the Neutral Hills , the Bearpaw conb.ins 
pebble beds . At Ryley these 'lre consolid'.'.ted into r. conglomeri:tt~ , 
but mostly the pebbles o.re loo sely distributed in sh11le or s'\ndy bec'l s . 

In the n.ren. immedie.tely nMth of tovm0hip 32 the ~ ea.rpf:l.w 

occupies a i.1ridespre'3.d belt benee.th the ghc inl drift , but farther 
northwest the belt nn.rrows , n.nd '.3.t Ryley and northwestward it is only 
a. few miles wide . This belt eras ses North Sa s~.tchewan River a.b<rnt 
midwny between Edl'.lonton nnd Fort Sask?tchewan . Bearpaw bees form the 
main bedrock deposits of the Neutr'll Hills . Farther south, 'l'rhere 
they h.'\"'Te an expo sea thickness of at le8.st 400 feEt , they cont':'.in 
green sands , and beds of mar ine sh0.le interfinger with the bentonitic 
shales and sands of the underlying fonn0.tion . To the north , on the 
bn.nks of North SaskatcheW'1n RiiTer , the di·.·ision between the BeEi.rpaw 
and the overlying and underlying forw~tions is indefinite , ~nd the 
thickness of beds of Beo.rp~w age is rehtiYely sm1dl . 

The w>.ter in the Ryley area. is from the Bearp'lw f onn"..tion, 
and is sn.lty . In other 'lreas to the s outh the m'lrine Beo.rpaw 
formf:l.tion carries gre en sand beds that yield fresh water , but commonly 
a much better suprly is found by drilling through the Bearpa.w into the 
underlying Pale Beds. 

In Sask:ttchew::i.n , Bearpaw beds occur southeast of Maclin and 
south of Luseland and Kerrobert . Only the basal beds are pr esent , ~nd 
these contain green sands that are commonly water-baa.ring. 

Pale and Variegated Beds 

Underlying the Be9.rpaw form'ltion is a succession of be~tonitio 
sands , shales , and sandy shales containing a few coal seams . The upper 
part of this successi 'm , due to the be1 :".>nitic content, is commonly 
light colour ed 'lnd has been described ao the Pa.le Beds , whereas the lower 
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part is darker, and is known a s Variegated Beds~ In part, dark shales 
are present in both Pa le n.nd Variegated Beds ; others are greenish~ grey, 
brown, a.no dark chocolate, carbonaceous types. The sands may a lso be 
yellnw, but where bentonite is present it imparts a light colour to the 
beds. Both Pa.le and Variegated Beds a re cha r acterized by the presence 
of thin seruns of ironstone, commonly dark reddish, but in part purplish, 
Selenite (gypsum) crystnls are, in places , abundant in the shales. · 

The best sections of P~le Beds exposed in the region a re 
in the Tit Hills, southwest of Czar. These hills carry a thin capping 
of Bearpaw shales, beneath which, and around Bruce I.Ake, more than 200 
feet of Pale Beds are exposed. The total thickness of Pale and Variegated 
Beds in the Tit Hills area is a.bout 970 feet. Variegated ·'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 about 
200 feet of beds~ 

Records of wells drilled into the Pale and Variegated 
Beds do not, in genere.l, 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 to the conclusion that the sands a.re mainly local lenses, 
but as such lenses are numerous, few wells fail to obtain water . In the 
Cadogan area many flowing wells have been obtained from sands about midwa y 
in the succesfion. In western Saskatchewan Pa.leland Variegated Beds 0ccur 
over a wide area from Maclin and Kerrobert northea st through Wilkie to the 
Eagle Hills, south of Battleford. Numerous outcrops occur in the area 
south of Unity at Muddy Lake, but south 8.nd ea st around Biggar these beds 
a.re almost wholly concealed by glacial drift. 

The water from the sands of the Pale 1:'.nd Variegated Beds 
is generally soft. The supply, apparently, is dependent in part on the 
size of the sand body that conta ins the W:.1.ter a nd in pa.rt on the ease with 
which water may be replenished in the sand. Small sand lenses surrounded 
by shales. may be filled with water·that k1s 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 lthough this is commonly 
persistent and regular. 

Bir ch I.Ake For:ma ti on 

The Birch Lake formation underlies the Variegated Beos, 
but in many areqs the division is not sharp. The type area of the 
formation is a long the north shore of Birch Lake south of Innisfree, 
where a section 65 feet thick, composed mostly of sqnd, is exposed . Tho 
total thickness of the f ormation in this urea is ~bout 100 feet, and 
although this is dominantly sand a central part is composed of alternating 
thin sand nnd shale beds. At the barn 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 Buffa lo Coulee in sec. 3, tp. 47, rge. 7, 

W. 4th mer. In both upper and lower parts of the formation the sand is 
commonly massive and outcrops tend to consolidate into hard , nodular masses 
from a foot to a ffrW feet in diameter. Appar ently these are formed through 
the deposition of salts from the water that finds 9.n outlet a t the outcrops . 
In fa.ct, in some areas the sand may be tra ced a long the side of a hill by 
the presence of small springs or nodular mnsses of sandstnne . 

The Birch I.Ake fonnation occurs under the drift and in 
outcrops in a large area south of North SaskatchewaL River and northeast 
of a line from Willingdon to Innisfree and Minburn . East of this area 
the southwest boundary is more irregular, but outcrops ~re persistent on 
the banks of Battle River from a feVJ- miles north of Hardisty to and 
beyond the mouth of Grizzly Bea r Coulee in tp• 47; rge. 5. It is believed, 
too, that a large a rea r.ear Edgerton and Chauvin is underlain by the Biroh 
Lake form~tion and that it extends southeastward into Sasloa;tohewan around 
Manitou I.Ake 'and southeast to Vera . 
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It is thought that the Birch lake formation thins 
es.stward from its type section at Birch Lake, ':l. nd th':l.t 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: clearly recognize,ble 
sand format ion, so thP.t its southern limit beneath younger formations 
is unknown, Wher ever it occurs ac a sand , however, it is wa ter-bearing, 
a lthough in some areas the sand is apparently t oo fine to yield any 
considerable volume of water . In other a reas, however, it persistently 
uields good wells . There is no appar ent uniformity in the charact er of 
the water , which is either hard or soft in different wells in the same 
generR.l a r ea . Direct cont'lc~ with surface vaters thnt c ·nh.in calcium 
sulphe.tes may in time change a "soft" w<i.te r ·we ll to a"hard" water we ll, 
and many wells a re not sufficiently ca sed to prevent the percolation 
of water from surface sands into the well , and hence into the deeper, 
soft vm.ter producing san8s . In rart this a ccounts f or the ch~nge in 
character of the v;e.ter in a well, a feature th-;.t has been noticed by 
ma~ well oWhers. 

Grizzly Bear Formation 

The type locality for the Grizzly Bear form~tion, 
which underlies the Birch Lake beds, is nes.r the mouth of Grizzly 
Bear Coulee, a tributary of Battle River with outlet in tp . 47 , rge. 5. 
The form~.tion is ma.inly composed of dark shales~ thnt were deposited in 
sea w':l.ter . At the mouth of Grizzly Bear Coulee two shGle sections, 
ea.ch a.bout 100 fe et thick, ':I.re separated by a zone of thin sc.nd beds . 
It is now recognized tha t the upper se ction is the Grizzly Bear shale, 
and th.Rt the lower one, very simila r i~ ch~racter and also deposited in 
sea -water , occurs in the next lower formQt ion, the Ribstone Creek . Tho 
Grizzly Bear shale conta ins a thin nodula r zone about 50 fe et above the 
base , that is, a t a.bout the centre of the formn.tion . This zone is sandy, 
and is believed t o yield water in various wells. Other thtn SQnds , in 
pla ces water -bearing, a re ~lso pres ent, The impervious nature of the 
Grizzly Bear shales makes the overlying Birch wke s<>.nd a strong acquifnr, 
as water co.llects in the sqnd above the sh0.le • The contact of the Birch 
La.ke and Gr i zzly Bear formntions can be traced in some places by the 
occurrenc e of springs isEuing from the base of the Birch Lake sand even 
where this is not exposed , 

Grizzly Bear shales occur in a road cut on the south 
side of Battle River near the highway brid ge at Fabyan. The shales 
in this area a re about 100 fe e-c thick . It is thought they extend as 
far west a s the Viking gas field, where they h~ve been recognized in 
samples from deep wells . It is probable, however, that the shales thin 
westwa.rdrand thicken eastward so th9t their gen er a l form is a wedge 
between both higher and lower SRnd beds. The position of the thin edge 
of the wedge to the west is unknown, but evidently the Grizzly Bear 
marine shale underlies a large area in east-centrnl Alberta extending into 
Saskatchewan mainly in the area south of Battle River. 

Ribstone Creek Formation 

The type a rea of the Ribstone Creek formation is on 
Ribstone Creek nea r its junction with Batt le River in tp. 45 1 rge. 1, 
W. 4th mer. At this place the lower sand beds of the form.a tion are 
well exposed, The upper part of the lower s~nd member of this fonnation 
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 cistance from the river, there is a 
12 foot zone of carbonaoeous and coa ly beds in two layers, each about 
2 feet thick, sepa r a ted by a feet of shale . Above this are 90 feet of 
dark shales that are thought to have been deposited in sea water , tha t is , 
they are marine sh~les . Thes e marine shqles in turn are overlain by a 
sandy zone about 20 feet thick conta ining oysters in the basal part . 
This sandy zone is the uppEr sand memb er of the Ribstone Creek formation . 
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It thickens to the e'.'.st o. nd west fr rm the Grizzly Jear area. but is 
probably at no place much more than 50 feet thick . 

The lower scmd member of the Ribstone Creek foI'!ll.3.tion 
also varies in thickness from a minimum of ~bout 25 f eet . On the 
banks of Vermilion Creek, north of M~nmrille , the baso.l SQnd is '.'.t 
least 60, '3.nd may be 75,feet thick. It is overl~in by sho.ly sand '.lnd 
sandy shale beds, which replace the sh~le beds in the centr~ l part of 
the formation as exposed at· . the mouth of Grizzly Be'.lr Coulee. In the 
Wa inwright areo., where the formatirm hn.s been drilled in deep wells , 
the basal sand is 60 feet thick, with the central p'3.rt composed of 
shale containing sand streakse The upper sand member is ~bout 28 feet 
thick in this area . The tota l thickness of the formation in the _µ" 

Wainwr i ght a. rea is HO to 200 feet, but this increases to the west and 
in the Viking area exceeds 300 f eet. 

The Ribstone Creek forma t ion is widely exposed in~ 
northwest-trending belt in e<J.st-central Albert::;. . The southwest boundary 
of this nnrthvrest-trenaing belt passes through the mouth of Grizzly 
Bear Coulee in tp. 47, rge. 5, and beyond t o the Two Hills area in tp~ 
54, rge. 12, whereas the northe'3.s t boundary crosses North Saskatchewan 
River southwest of Elk Point and extends northwest to include an area 
slightly north of St , Paul des Metis and Vilna to tp •. 60, rge. 14. 
Within this belt water well$ a re co:rmnon in the Ribstone Creek sands, 
which a.re almost without exception water-bearing in some p'3.rt of the 
formation. The limits of the belt to the northe'3.st determine the 
limits of wa.ter from this source, but to the southweet of the belt, 
a.s here outlined , wr;i.ter ma.y be obtained in this form?.tion by drilling 
through ~he younger beds that overlie it. The Ribstone Creek sands 
are a. prolific source of water in many places Qnd hence the ct istributinn 
of this form.a. tion is of considerable economic importance. ·where the 
formation consists of upper a.nd lower sands with a centrnl shale zone 
only the sa.nds are water-bearing, a lthough thin sand members may occur 
in the shale . Where the form?, tion is largely sand the ·distribution of 
water may be in any pa.rt of the formation, although the upper and 
lower sands are perha ps the better aquil.eers. To the east of Alberta , 
along Battle River and Big Coulee in Saskatchewan, the Ribstone Creek 
sa:nds are marine . Marine condi ti'ms apparently become more prevalent 
to the southeas t and it is believed tlw.t in this direction the sands 
ar~ gradually replaced by marine shales. Thus at some distance 
southeast of Battleford the Ribstone Creek formation loses its id entity 
and its equiva l ents are shales in a. IDD.rine succesl3ion. 

Lea Par k Formation 

The Lea. Par k formation is largely <.l marine Sh£'_ le, and 
only in the upper 180 feet is there any water . In the DiilEl ar ea. south 
of Lloydminster the upper beds of the Lea P~rk consist of silty shales 
~bout llC feet thick underla in by silty s~nds 70 feet thick , Below 
these sands a.re ma rine shales only, and these yield no fresh water 
either in east-centra l Alberta or west-centr~l Saskatchewan. The sand 
in the upper Lea Park forrna ti on is thus the lowest freshwater aquifer 
within a very large are'3. . The extent of this sand in the Lea Park, 
particularly to the northeast, is not known, but a. s the strata in east­
centr'.3.l Alberta have a southwest inclination, progressively lower beds 
occur at the surface to the northeast , Thus .at a short distance beyond 
the northeast boundary of the Ribstone Creek formation, a s previously 
outlined, the sand in the upper Lea Park reaches the surf~ce , a nd 
represents the l ast bedrock ~aquifer in th..'l. t direction. Farther northea st 
water mu~t be obtained from glacial or surfRce deposits only. In 
Alberta this area. without f re sh vro.ter in the bedrock includes the country 
north of North SasbtchewB.n River in the vicinity of Frog Lake and a 
:lnrgy a.rea extending to a.nd beyond Beaver River . In this area , however, 
more fresh water streams Qre present than farther south, ~nd bush la:JIDs 
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help to rebdn the surface waters . The a. rea no:i.~theast of North 
Saskatchewan River in SaskatcheW?.n is almost wholly within the 
F..ea Park formation., where ~~ter can be found only in surface deposits . 

WATER ANALYSES 

Intr oduction 

Analyses were made of water samples collected from a large 
number of wells in west-centr a l Saskatchewan . Their purpoi::e was to 
determine the chemica l r-haracteristics of the waters from different 
geolo gica l horizon:= , e.nd thereby arei 'st' in ·mknr].g correlo.tions Of'·the:., ·.:. 
strata in w1

· ich the w!lLters occur. Although this ·was the mail! 
objective of the analyses , it ~lffi.~c.also realized that a knowledge of 
the mineral content of the water is of interest $:and ve.lue t o the 
consumer . The analyses were a ll made in the 18.boratory of the Water 
Supply and Borings Section of the Geolo gical Survey , Ottawa . 

Discussion of Chemica l Determinations 

The dissolved mineral constituents vary with the material 
encountered by the water in its migration to the reservoir bed . The 
mineral salts present a r e r ef erred to as the tob.l dissolved solids , 
and they r epres ent the re~idue when the water is completely evaporated. 
This is eypressed · quantitatively as "parts per milli0n11

, which 
r efers to the proportion by we i g.."it in 11 000 1 000 parts of water . A 
salt when dissolved in water separates into two chemical units called 
"radicals", and these are expressed as such in the chemical analyses .. 
In the one group is included the JJ11tta llic elements of ca lcium (ca), 
magnesium (Mg) , and sodium (Na) , and in the other group a.re the 
sulphate (S04) , chloride (cl) , and carbonate (c a3J radica ls. 

The analyses indicate only the amounts of the previously 
mentioned radicals, thus neglecting any silica, alumina, potash, 
or iron that :ma.y be present. It wi l l be noticed that i n most instances 
the total solids a r e accounted for by the sum total of the radica ls as 
shown by the anA. lyses. Actually , the residue when the water is 
completely evaporated still r etains some combined water of crysta llization, 
so that the figures for the "tota l solids" are higher than the sum 
total of the radicals as .determined. TThese radica ls a re also 
"calculated in a ssum.ed combinations" to indicate the theoretical amounts 
of different salts present in the water. The same method W'3.S followed 
in each ana lysis, so that the table presents a c0ns istent record of 
the different compound s present . 

Mineral Constituents Present 

Calcium. Calcium (ca) in the water comes from mineral 
particles present in the surface deposits , the chief source being 
limestone, gypsum, and dolomite. F"ossil sheals provide a source of 
calcium, as does also the decomposition of is;neous rocks. The common 
compounds of ca lcium are ~enlcium carbonate (CaC03) and ca lcium 
sulphate (CaS 04). 

Magnesium . Magnesium (Mg) is a common cons:tttuent of many 
igneous rocks and , therefor e , very ·pr evalent in ground water. Dolomite , 
a carbonate of calcium and magnesium, is a lso 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 
rock-forming minerals , so that sodium su~phate and carbonate are very 
common in ground -wa.ters . Sodium sulphate (Na2so4 ) combines with water 
to fonn "Glauberrs sa lt" and e:xce<-sive amounts mukk;}·the water unsuitable 
for dri.zjking purposes , Sodium carbonate :(Na2C'03) or "black alkali"'' · 
wa t ers are mostly soft , the degree of softness depending upon the rat io 
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of sodium carbonate to the calcium and magnesium salts . ·waters 
containing sodium carbonate in excess of 200 parts per million 
are unsuitable for irrigation purposes 1 • Sodium sulphate is less 

"The extreme l:imit of salts for irrigation is taken to be 70 parts 
per 100,000, but plants will not tolerate more than 10 to 20 parts 
per 100,000 of black alknli (alkaline cn.rbo:nn.tes and bicarbonates)" 
Frank Dixey in ·11 11. Practical RD.ndbook of We. ter Sup ply', Thos . Murby 
& c 0 • , 19 31, p • 2 54 ) 

harmful . 

Sulphates. The sulphate (so4 ) salts r eferred to .in these 
analyses are ca lcium sulphate (eaS04), ~ngnesium sulphate \~§3 4), 
a nd sodium sulphate (Na2S04). 

Chloride. Chlorine (Cl) is with a few exceptions , expressed 
as sodium chloride (NaCl) , tlnt is, common table sa lt. It is found 
in all of the a.n.q,lyses , most of the waters containing less than 200 
parts per million, but some as much as 2 1 000 or 3 , ooo parts . These 
waters have a brackish taste . 

Alkalinity . The alkalinity determined in these water 
analyses is based on the assumption that the only salts present in 
the samples that vrill neutralize a cids a. re carbonates, and that , 
consequently, the degree of o. lka linity is proportiona l to the amount 
of the carbon~te radica l (CD3) present . 

Hardness . The hn.rdness of water is the total hardness, and 
has been determined by the amount of a st'3.. ndard s onp solution -? quired 
to f orm a lather that will stand up (persist) for 2 minutes . R'3..rtlnG.as 
is of two kinds , temporn.ry a nd permanent . Temporary. hnrdness is 
caused by calcium and magnesium bicarbonates, which a re soluble in 
water but are precipitat6d as insoluble normal ca rbonates by boiling, 
as shown by the sca l e that forms in tea kettles. Permanent hardness 
is caused by the presence of cr, lcium and magnesium sulphates , and is 
not removed by boiling. The two formE of hnrdness - are not distinguished 
in the water ana lyses . 1.'laters grade from very soft

2 
to v ery hard , and 

can be classified a ccording to the following system ' : 

The 11 Exa.mination of Vfo.te113 and Water Supplies" , Tr..resh & Beale, 
page -21, - .ti<rourtli-Bd . 1933 • 

A wn.ter under 50 de gr ees (that is t parts per million) of 
hardness may be said to be very soft . 

A w0 ter with 50 t o lCD degrees of hardness ma.y be sa id to be 
moderately soft. 

A water with 100 to 150 degrees of hardness may be said to be 
moderately hard. 

A water with more than 200 a nd less tha:r. 300 degres s of hardness 
may be said to be hard·~. 

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

Hard waters are usually high in ca lcium carbonate. Almost 
all of the waters from the glacial drift are of this type , especially 
those nh:t:: associated with s 2.nd and gravel deposits tha t come close to 
the surface• 
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In soft water the ca lcium ca rbon..'1. t e h'3.s been repl a ced by 
sodium carbonate, due t o nRtura l r eagents pr esent in the sand and 
clays. Bentoni te and glauconi t e r. re two such ren.gents lmown to be 
present . Montmorillinite , 01.e of the cln.y-fonning minerals , has the 
sa.me property of softening wqter , ~wing t o the nbsorbeo sodium that 
is available for chemica l reQction • 

Piper, A. M. "Ground Wa t or in Southwestern Pennsylva.nia0
, 

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

If surface water reaches the lower srmds by percolv.t ing 
through the higher beds it may be hi Ghly charged ~''i th cn. lcium SRlts 
before rea ching the beoroc~ formations conta ining bentonite or 
gla.uconite . Tho completenee s of the exchn.nge of o~ loium cnrbonnto 
for sodium carbom.te will, therefor e , depend upon the length of t ime 
that the wat er is in contnct wi th the soften~ng r eagent, and ~ l so 
upon "lihe run.cunt of this mat er ial pr esent. The r11te of movement of 
underg~ounrl/water will , consequBJ'.1.tlY:v , be a f a ctor in determining the 
extent of the r eaction. 

The amount of iron pr esent in the water wa s not det ermined, 
owing to the poesibilities of contaminat ion f rom the iron ca sings in 
the we lls. Iron is pr esent in most wc.ters , but the amount may be 
sma ll, Upon exposure to a ir .La r ed precipitate f orms , the water becomes 
n. cid, and, hence , has a corrosive action . When iron is pre sent in 
l a r ge amounts the wnt er has an i nky t aste . 

WATER ANA LYSES I N REL'\. TH N Tr.! GEOLOGY 

Gla cial Drift 

The quality of the ~mt er f r om gl acial dri f t depends l ar ge ly 
on the na.tur e of the deposit fr om which it comes and on the r1epth 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 materi?. l and gl acia l l ake sands. 

(2). Buried outwash and intergl aci'1. l depor its between two t i ll s 
of boulder clay . 

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

Water from surfa ce salll.d,·d«iposits is normally '!how in dissolved 
salts , the tofal being gener0. lly les s th.'1. n 1, 000 parts per million. 
Wh ere l a r ge a.mounts of limestone occur in the gl a cia l s9nd and grave l 
beds a chn. r a.cteristic constituent of the gl a c ia l water i s ca lcium 
carbonate , the amount pr esent var y ing from 300 t o 700 pa rts per million . 

Wat er f rom buried outwash depo sits contains more dissolved 
sa lts than the surface sands , a s the water in order t o r each them has 
to percola t e through overlying

7
t ill. Ra in water contnins ca rbon ic a cid, 

wh ich 1.Iots a s a solvent and dis solves a gr eat dea l of ca lcium, magnesium , 
and sodium f rom the rock-forming minerals. Sulphate sa lts a r e commonly 
pr esent, though their pro portions vary gr eat ly in the different water s . 
The shn.les th~t a r e inc orpora ted in the drift a. re high in ca lcium sulphate , 
so t ha t the amount of sha le pr erent will mod i fy the quality of the ,~ter. 

The oxidized upper pa.rt of the dri~ contqi n s less sulphate than the 
deeper, le ss oxidized boulder clay . The cha. r a. ctllr of the water in t he 
buried outwash deposits will, ther efore , depend -largely on t he 
compoettion and amount of till that overlie s it . 
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Water from irregularly distributed sand o.nd gr Qvel beds 
will vary in its content of dissolved SQlts depending upon the 
character of the I11D.terio.l surrounding the reservoir beds. As the 
water in this type of depo :oi t does not flow to o.ny marked extent , 
it is apt to be more highly impregnated with soluble so.Its tho.n where 
the underground movement is more rapid, Soft wn.tor in the drift is 
mostly confined t o shallow wells in so.nds low in calcium carbonate. 
Vfo.ters from glacii::.l lo.kb r clays o.re sometimes hig;h in soluble so.l ts: 

The so.mple from a. well in gla.c io.l lake clay on N.w •. -?,r sec., 27, tp, 
42, rge. 17, h~ s 11,040 parts per million of soluble salts, lo.rgely' 
IllD.gnesium sulph~te Qnd sodium sulpho.te. The sample from SE , t sec. 
13, tp. 42, rge, 16: which is believed to coBe from glacial lake 
silts, h '1. S o. very differ ent compositionQ The toto. l solids in it 
o.re only 440 p...'1.rts per million, of ·vhich 250 are calcium carbo:nn.te. 
The gren.t difference in these waters is due to the high soluble so.lt 
content tho.t is o.srncio.ted with the lake cla.ys but o.bsent in the 
silts. Avera.ge drift wo.ter conto. ins between 1,000 '.lnd 31 000 po.rts · 
per million of di3solved miner 'l.1 SQlts. 

Beo.rpaw Formation 

The Beo.rpo.w formo.tion consists of dark mD.rine shales nnd 
beds of green so.nd. Wo.ter from these sands. ho. s o. toto.l solid count 
r an ging from 300 t o 1,600 parts per million o.nd a hardness of more 
than 300 degrees. Calcium c~rbonn.te is very rnn.rked in o.11 s~nples, 

due, perhaps , to the proximity of the water sands t o the glacial 
drift. Sodium sulphate is the chief so.l~ present, followed by 
calcium carbonate, magnesium sulphate , magnesium. carbonate, and 
sodium chloride in decreasing 11filllount-a . Thes e waters are distinguished 
from the overlying drift waters by being relatively low in total 
dissolved solids, and in containing no calcimr. sulphate and only 
moderate o.mounts of sodium sulphate: magnesium sulphate , and magnesium 
carbonate. 

Pale Beds 

Pale Beds underlie the Bearpaw formation~ Total solids in 
waters from these beds vary from 700 to 1,300 parts per million. The 
water is, in most inste. nces, soft, as it contains sodium carbonate in 
excess of calcium and magnesium carbonates, but 1J11hen mixed with surface 
water high in calcium carbonate, it will become ha.rd . The high 
concentrat ion of sodium sa lts, especially sodium carbonate, in 
contrast with the calcium and magnesium salts distinguishes this water 
from that in Bearpaw sands. The Pa.le ·.Beds include much bentonite, and 
it is this mineral that acts ' as a water softener within the formation. 
The following analyses are typical of waters from the Pale Beds: 

SE. se_c .• . 1:~, NE. sec. 3 , .. f!V.~- ·-- · ... s!!?. •_~7_ , SE . sec. 21 

Salts tp.38, rge. 21 tp .3 9, rge. 25 , tp.37, rge.24, tp. 38,rge.2 3 

73 18 53 35 

52 14 45 38 

297 G79 464 562 

297 158 266 437 
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Na.Cl 31 45 40. 130 

Tofal solids j 760 1,020 940 1,260 

Hartlness 100 20 30 75 

Variegated Beds 

In Senlac Rurr:i.l M:unicipality, Saskatchewan, a re a number of wells 
that have water very similar in charG.cter to th<>.t found in the Bearpo.w 
formation. These wells tap an horizon that corresponds with the Vo.ri ego.ted 
Beds in Alberta, although they he.ve not been s e pf1.rated from the Po.le Beds. 
They are less bentonitic than the Pale~Beds and darker in colour. The 
water is hard and haf' a 10-~1 discolved solid content . The three an.qlyses 
given below show- a gr eat deal of similarity and su :::gcst ~ common horizon. 

jNW. sec. 21, NVV. sec. 3, SE~ sec. 28, 
Salts j tp.41,rge .26 tp.41,rge.28 tp.40 1rge .28 

C<lC03 250 3C5 125 

CaS04 

MgC03 .:..109 80 155 

~ '.MgS04 149 101 69 

---· · ·j 
Na2C03 

.-

Na2S04 98 132 386 

NaCl 12 12 
' 

18 
' 

Tote. lrrsolids j 640 640 t 78() 
! 

Hardness 600 600 500 

Rib stone Creek Formation 

Chemical analyses of water from +-1:rn Ribstone Creek form"'. tion V9.ry 
more than in the Pale Beds? the ~eason b e ing that at several differ ent 
horizons the sedirt1ents show c lnsider '.3.ble later .'t l va.ria.tion, Th3 f onna. tion 
includes both marine and non-marine beds, thin coal seams being present in 
the ba. sa l p~rt of the f ormai: ion a.round Pe.ynton, whereas south of La sh burn, 
on Battle River, marine fossils were found in strata. consider Pd to be at 
9.pproximately the s o.me horizon. The water ana. lyses show similarities 'Ni thin 
limited a reas, but long distance correlations ce.nnot be made safely except 
for the saline waters th9.t occur in the flovving wells a t Vera, Muddy lake, 
and at the south end of Tr."l.mping lake,. Ana lyses of these wailers are given 
in the following tab~~: 

Salts 
SE~sec,25, l SE .. sec.22;j NE .s ec.36,I 
tpe41,rge u j tp.4l;rge~;1 tp.41,rge.! 

I il' 24 24p 24, ! 

S1N . sec. 7 ! SE. sec .30 :fSW. seclO, 
tp.41,rge ltp .38, rge •i tp .35, 

24, 22, 
I 

r ge ,2 0 , i 
Ca.C03 73 i 73 73 198 108 9:) 

- i -
' 

- - 1 
CaS04 I ' i - - - ..., m- -l - ·-

I l MgC03 38 38 38 52 69 52 
- ! .. .. -' 

MgS04 - l ... - - I - I -
! I I ! 
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Na.2C03 129 119 12 9 11 106 1Z5 

Na2S01 55 55 61 61 49 43 

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

Total solid s 3 , 840 / 3 , 460 3 , 120 3, 200 3,86C 4 , 460 
.......--

Hardness 135 90 11'.) 100 1 31) lM 

The sinll'.1.rity in these e.nlayses S1-~ggests '.\ common source b ed. 
The distance betv;ecn the Tr11.mp;_n1; Lake vrnll 'J.nd the Vera wells is a bout 
40 mil'3s . This vm.ter; w:1 ich iro thought to cc::ne from the baGa l sand of 
the Rib stone Cre e::C fcrme, ti on, is n·T'u typica l of w'.l ter from the srune 
strat i gr aphical L;:irizo:;:i :._;1 the vicinity of Battle River, one reason being, 
possibly, thqt a:; B!lttle River the stre8.m .i..,'J.s cut through the Ribstone 
Creek f ormation exposing tlrn sand members '.l long its banks . This may 
ca.u s e 9. mor e r apid movement of t:ie underground water in this 11rea than 
farther sout h; '.'t:r~d it is l.CJ.own that the r a. te of fl ow is s. controlling 
f a ctor that gr've1·ns the change of calcium ca r bom.te t o s odium CR. rbonate 
wh en the softening r eagents of bentonite or ~ lauconite are present in the 
sand. 

Scme of the soft wah3rG from the Ribstone Creek formation cannot 
be distinguished f1·om those "f the Po. ... e J:eds , whFr ea.s others are ouite 
different . The following analyses il lust:·ate"'Jsome of the diffe r ent types 
of water fror:t this fonnation: 

=- " 
' Se.sec. Ind .Agent ; SV'!. sec . NE . sec. :Se . sec. NE . sec . NW . sec. 

11, tp. ' Littl e 24, tp . 36 ; tp. '26 . tp. ' 36 . tp . 22 . 
46 , r gc . ? i ne I.R . 46 , rgc . 13, r ge.:43 , r ge • ' 41, r ge 1 42 . 

Salts 2S - 21 18 lR 24 23 

CaC03 90 so 4 10 73 35 73 125 

Ca.8 04 

MgC0
3 ::.;7 3) J ' : ::38 31 38 97 

' . 
;-·-·· ----,--

MgS 14 64 
: -

Na.2C"3 21". ' 3J2 283 592 12 9 196 

Na2S 04 1 644 777 2)518 2 ;;5 522 61 ), 541 

Na.C l 249 63 76 12 83 2 , 690 71 

Tota l solids i 2,220 1, 340 3, 000 r 620 
! 

l , 2GJ . 3, 1 20 il , 900 

Ha rdness 28~ 160 750 ! llO 35 110 600 

The above chemical ana lyses show such a vdde range in the 
dissolved salts present in the different waters in the Ribstone Oreek 
forma tion th~t th~/ cannot b e used for correlation purposes over a large 
a r'"'a. . 

Conclus ions 

(1) In most instances water from g lQci~ l drift is ouite 
different from water f rom bedrock. 

tp. 
r ge , 

(2) Some of the bedrock :::i:orizons cn. rry waters thD.t show definite 
chemica l cha r a cteristic s . 

(3) :Most wate r s from glac i a l till carry totaJ "'Olids am.Ounting 
to between 1, 000 andn'.3:00~ pa.rts per million, 
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(4) Bedrock waters are commonly low in dissolved salts . 
Exceptions to this are to be found in wg_ter fr om the Ribstone Creek 
f ormation . 

(5) Water from the Bearpo.w formation is hard . An average 
of ten wells gave a total solid content of l; 100 parts per million . 

(6) Water from the Variegated Beds :resembles that from the 
Dearpaw formation. 

(7) Waters from the Pale Beds is mostly soft. An avera ge 
of ten wells gave a total solid of 1;000 p~rts per million. 

(8) All soft "INB.ters contain sodium carbonate (Nazc o3), which 
is present in water from the Pale Beds and Ribstone Creek .formations 
but absent from the I' earpaw formation and V~riegated Beds. 
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RURLL MUNICIPLLITY OF GREENFIEI.D, No. 529, 
S"' .. SK..'-TCHE':'L'..N 

Physical Foa.turcs. 

Tho watershed between tho two l a.rg0 ch-o.inngG syst c:im s 
of Sa.skc..tchowa.n a.nd Bo~vor Rivers trends ea.stGrly through 
township 55. The country is on tho whole very flo.t, anct has 
tho a.ppoa.ra.nco of a. ground-mora.ino 0eposit. Thoro arc Qlso 
sevora.l s:-mll r0cessiono.l mornincs, tho largest of which lies 
west of Brightsa.nd Lo.kc o.nd tronds a. lmost duo north. ;. f ow 
surface sa.nd deposits a.re exposed north of Brightsa.nd Lo.ko o.nd 
west of Turtle Lo.kc. Tho r est of the municipality is covore~ with 
c.. deposit of boulder clc.y. Brightsa.nd o.nd Turtle La.kos occupy 
lo.rge depressions in tho gla.cial drift, o.nd both hc..vo outlets 
to tho south, 

Goo logy 

The surface deposit of boulder till completely IllD.sks 
o.11 bedrock. It mn.y va.ry in thickness from pla.co to plo.co, o.nd 
is 265 f -.::e t thick whore o. deep t0st ho lo wa.s drilled on sec. 21,, 
tp. 53, rge . 21. Tho mo.tcrial below this lovol wa.s a silty sha.lc~, 
but a.s the hole wa.s drilled with a. jetting rig the samples mo.y 
not be represonta.tive of tho strc..ta. pa.ssed throush• Fra.p::fllonts of 
a ha.rd s~ndstone simila.r to tho Ribstono Creek formD.tion were 
found on tho surface close to the test hole, but as no similur 
so.nd wa.s found in the so.mplos it seems improb~tble thc.t it ca.mo 
from this hole. The drillor, J. Ra.brick, wr~. s, how0ver, quite 
certain tho.t sovora.l ho.rd snndstone bo.nds wore <lrillc ~ . Elsewhere 
in the municipality no informc.tion wo.s obta.inorl tho.t would give 
tho thickness of tho drift or the nature of the be~rock strata.. 
The neo.rost outcrop is in tho vicinity of Turtleford where tho 
sho.le surfo.co is higher than in the test we ll roferro~ to a.bovo. 
This would f r.vour the presenco of Loo. Po.rk sho.lo be low <'rift if 
the stro.to. are flnt lying. 

Wo.ter Supply 

.Lll the wells tap aquifers in tho glo.oio.l r'1rift . 
These wells o.re for the most part r e latively sho.llow, c.nc few 
holes >:;ore dry. Mnny of the o.quifers a.re small so.nd a.nd gro.vel 
deposits in tho boulder till, but th0re appears to be en extensive 
sand deposit buried betwoen bould&r cla.ys around Brightso.nd L<;.ke , 
which extends north o.nd northwest into tp. 53, rgu . 20, and tp. 
53, rgc. 21. Possibilities of finding lower D.quifers should be 
very good o.s the sc.mplos from tho deep test hole of tho Spruce 
Lake Holding Company, on sect. 21 tp. 53, rg0 . 21 show much course 
so.nd close to the bo.sc of the drift. It must, however, be 
remembered that l atero.1 changes in tho drift occur very abruptly 
o.nd are o.lso very common. 
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Possibilities of wute r in tho stra.ta below the <lrift 
will depsnd upon tho presence of sunn in the bedrock formn.tion, 
a.nd, cs previously indicated , seem r a.ther remote. 

Township 53, Ro.n_b,0 19. The l o.nd surff~C l'· rises gent ly 
to the wost from Turtle Lc .. ko nn0 ro::\.chos :.. mr.ximum h1:;;ii)lt of more 
tha.n lOCi foot (l.bow the l mro l of thu lc~kc t\ long the west side of 
the township. Th6 gln.cia.l drift tho.t forms tho surfrwe d t>pos i t 
is c. light-t0xtured f_ round mor ·.in0 and is quite r ocky in pl:-i.cos. 

Tho thicknoss of the drift h ':'- s not ho0n de t orminod , 
!:lnd c.s the r e a.re no outcrops in tho i;nmocU:::i.t<> irlcini ty tho a.pproxi­
mnt(. o lov~tion of the bodrock surfr.cc is not known . -'· dry hole 
on section 20 w:.1s in g l ncia.l cln.y c~t c.. d0pth of '70 f ,;<;t, c.nd is 
the doepest holG in the township. Tho wo.t 0r supply is obtc .. in0d 
mcdnly from wells 60 feet or hiss in ilepth, with mo st of thom 
loss th().n 25 feet deup . Recor r.l s of th0s0 we lls g;iYe consirl.err.ble 
informntfon on tho nnturc of the i1rift, but :-.s this shows litthi 
r ogulnrity in doposition it is extrom0ly aifficult to dete rmine 
the <;xtont of tho conto.inod sr..ncl :md p;rn.vol l enses. Thes0 pockets 
e.nd l enses cct n s a.quifors, a nd o.r o usue.lly found in tho upper 
pa.rt of the drift,, o.s in, ico.tod by tho brgo proportion of sho.llow 
wells. ThGy o.pp.-1e.r to follow tho topogrc.J?hy f t'.. irly closely,, 
n lthough the c10ep nry ho lo on sect ion 20 is in th~ highest pa.rt 
of tho township. Most of the deepor wells c.ro a.lso on tho 
hi :~her l ~'nd , c.n Gxcoption being tho ono on SE. eoction 10, in 
which the we.tor horizon ho.s n 0epth of 52 foot, or rm olovntion 
of 2,102 f . ...:et. This is the lowest L\quifc;r i". lon [~ the er.st side 
of the tovmship, ond inrlioate s thf.l.t c.quif.:.;rs r. t lower horizons 
them those t ustcd ma.y bo pr0sent ols;;:wh1:1re. It is o.lso important 
to note tha.t most of th0 r.quifers hc.v: '-'- hi;.;her elevation them 
the one of Turtk L· .kf:1 . The source of tho w~1tor in the WL"l.tdr• 
bQ~ring beds is, therefor0, not corm~ctad with the lcke but is 
due dirootly to thu :.:.nnwtl pr ecipit '.'.tion. Cons equantly, if the 
upper pccrt of tht:J drift f'1ils to yield th-;; requirod amount of 
WL·.h~r it is quit _. possibl i~ thc.t a goon n.quifc r 111£'.y r-,e encountered 
o.t lower leY1.; ls. Ls previc>usly sto.t.srl., t h-3 thiclmoss of the 
drift is not known ::'.nd for this r et\SOn U10 rkpth to tho lowest 
possible horizon c :rnnot bo pr0<licti;ln. If th..:1 bo<1 rock str :-.tc. 
bvlow the drift o.r c shE'.. l 0s # possf:.-Jilities of finr1 in~ cm C\dcquo.te 
supply in them ..:.re poor, ).nd t:.;stin :c th~m to c..ny ::,re-:t :·epth is not 
r0connnend fJ<1 . 

Tovmshi.£..~-~1-Rnne;e 2r.) . Bric;hts'.'.nd L" .. k::: occupies tho 
grer:.tor p:o1rt of a. lo.rc;o ch)pression t~1:'t inc lurl e s .., lmost 0..ll of 
this to,,.mship. Tp.a whi t<3 san-i benches c·f th;,., l >'.bs ~.re inrlic -.. tive 
of the r.mount of sa nd thf'.t "..ppenrs to bC:1 prus1mt in the r1rift 
ro.l'.lterir .. l nd .ioining the l nke . This l a r ;_;e b;: .. sin me:.y be raflectGd 
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in the bedrock surfo.ce, but as no outcrops of tho underlying 
stro.ta. were found, o.nd <J. S no inoico.tions of bedrock were roportad 
from wells, this nssumption co.nnot be proved. 

From nn examino.tion of the well records there o.ppeo.rs 
to be o. :mnrkod uniformity in the elovC1.tions of o. largo number of 
o.quifers und that of Brightsand Lake, which is about 2,084 feet 
o.bove sea-lovel, as determined by o.neroid bc.rometer . Llong the 
ea.st side of tho 1c,ke the elevo.tions of the a.quifers ro.nge between 
2,081 o.nd 2,106 feet, except for one on NE . section 12 thn.t has 
o. higher le7el. Condit ions nlong the wGst side are somewho.t 
similo.r, but on the south side tho WQter horizon is lower suggesting 
o. slight slope to the southwest. In this direction, too, the 
wells c.re much deeper, r.nd the upper pr.,rt of the drift doo s 
not canto.in very much sand or 1£rc.vel. 

The inferences th::1.t co.n be drnwn from the informo.tion 
o.vo.ilo.ble suggests that o. lo.rge buried Sf'.nd 0eposit extends in o.11 
directions from Brights~nd Lnke, po.rticul~rly to the north, o.nn 
th~t this s~nd bed has a. low 0ip to the south. 

Lower ~quifers may occur in tho ~rift , but lack of 
informr:.tion on the thickness o.nd oho.ranter of the lower part of 
the deposit renders it impossible to pre~ict wh~t ma.y be expected 
o.t these depths. 

Township 53, R:'ln[~6 21. This township ha s u topo­
gr aphic re lief of about 200 feet. The low~} r r.r<ns to the: south­
west and southeo.st 1:cre well drained by deep t;;ullies e.nd ve.lleys 
tha.t curry the ovdrflow wuters from Spruce o.nd Brightsand Lr.kes 
to the south into Turtl3lo.ke River. The long ridge, tho.t parallels 
the va.lley in which Spruce La.ke lies, bro:cd0ns '.'..nd shows more 
morcdna.l chara.cteristics in this township thr.~n it does fo.rther 
south. This do0s not meo.n, however, thut it m~y not have ~ core 
of bedrock, but the informntion from the test wells ~rilled by 
the Spruce Lo.kn Holding Comprmy does not lend much support to 
this possibility. The wells werEJ drilled with n. jetting rig e.nd, 
therefore, no so.tisfo.ctory so.mples werd obtained for identifior.tion 
of the str8.t~. drille<1. Frcc5"lllents of coo.rse sandstone resemblinb 
Ribstone Creek sn.nd we re found beside the drill hole, but as 
the sa.mpl0s from the well did not show similccr I!4'1.terial the 
origin of the fragments is obscure. 

L log of the well on SE . section 21, determine·· 
from sOJnples supplied by Mr . L. Schun'.lrn, President of the Compa.ny, 
is 8.S follows: 

Surface elevation 2,198 feet 

Depth (feet) 

30 - fine sn.nd 
50 ~ boulrler clay 
'70-215 - coarse, gl e.cia.l sa.nd 
245-255- fine , silty cln.y 
265 - course, gl~cia.l sa.nd 
270-540- green , silty sha.le. 
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From tho samples tho sand a.t 265 foot is dofinit oly of glo.cio.l 
origin G.nd a.ppenrs to ~rk the bnse of tho surfnco deposit, ~t 
a.n oleva.tion of a.bout 1,928 feot. Tho s~.mplos below this wore 
o.11 of very sL~ilnr shnly mn.t0riul . 

The neurest known outcrop is u· shnl 0 exposure in 
tho vicinity of Turtlefora. Mo.tori~l resembling sh~lo, but 
thought to bo gla.cinl lc..ke cb.y bocrwsc glri.cii~l srmd underlies it, 
occurs in a. roa.d-cut on the south side of section 3. 

Owing to the considora.ble relief in the township 
tho wa.ter horizons ho.ve a. wido rnngo in el ovo.tion. In the 
vnlley nec.r Spruce Luke they va.ry bo~ncon 1,918 0.nd 1,946 foot. 
Of these tho lowest a.quifor is r oached ~t u depth of 60 foot 
below n deposit of glo.cio.1-kke clr.y. This level is very low 
for gla.ci~l :mo.teriul , but ~a it is in tho vulley it may roprcs ont 
a. pre-glo.cir.l dr:J.ino.ge chr.mn&l, o.nd tho bedrock surfc.co mo.y be 
found ut a hibher l eve l on tho more eleva.tod lo.nd to tho oust . 
The wa.tor supply on this higher l nnd is quite vuriuble. We lls 
on sections 20, 21, ::~nd 23 ho .. ve yield0d a. limited supply, 
whereas tho two doep wells on section 9 o.ro reported to huve 
encountered good supplies c1.t vlevntions of 2, 122 n.n<i 2,,002 foot 
a.t depths of 70 o.nd 85 f BGt r ospectivoly. This wide . r~nge 

in elovo.t ions nnd depths is typic.". l of C• glc.cLl c'\eposit in 
which no extensive so.nd or gr n.vel deposits a.re presi:mt, Tho 
thickness of the drift in tho de8p tost hole on section 21 is 
a.bout 265 feet. L thick sa.nd occurs botwoen depths of 70 a.nd 
215 feut, o.nd mo.y hnvo good water possibilities e lsewher e 
on tho higher l~n~ . 

Township 54, Range 19. il(edium-toxturod ground 
mora.ino forms th0 ma.in surf~oo deposit in this township. In 
the southeo.st is o.n nroo. of so.nd tho.t extends o.long tho west 
side of Turtlo Lo.ke , and to the northwest is o. sm.-:i.11 rccessiono.l 
moro.ine. The surfo.ce is relntively flo.t, sloping gently to 
the o· r·t and west from n. higher nrec.. tho .. t trends northerly 
through the o.pproximnte centre of tho township. 

The thickness of the surfc.ce deposit of boulder 
till is not knO'wn as no wells ho.ve Grilled through it. It is 
composed essentio.lly of boulder clc.y, but contr .. ins sand o.nd 
gra.vel beds tho.t supply the required runount of wo.ter . In the 
townships to the west o..nd southwest o. uniformity in the level of 
the water horizons around Br ightsnnd Lake is sugge stive of o. 
widosproo.d deposit, nnd similar conditions o.ro thought to provo.il 
along the west side of this township whcro many wolls ho.ve o.quifors 
between elevo.tions of 2,150 o.nd 2,180 fe~t, a.bout 100 feet highdr 
them at Brightsa.nd Lc.ke. Most of these wells n.ro very shnllow, 
suggesting that the upper pa.rt of the drift contains much sund 
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o.nd gro.ve 1. 

Township 54, Ro.nge 20. The sandy plo.in that surrounds 
the north end of Brightsc.nd k Lke extcmds northvmrd in a. bolt from 
2 to 3 miles wide. Typic nl ground moro.ino , som0wha.t rocky in plo.ccs, 
borders this a.rea of sa.nd. L few, s:mn.11, northwost-trondint roccs­
sion~l moraines a.re present o.long tho wost ·sido of the township. 

The ground-water supply o.11 comes from so.nd and gro.vel 
beds in tho glo.cio.l drift, ~ heterogeneous mixture of boulder 
cla.y, conto.ining irregulo.rly distributed lonses, pockets, nnd 
beds of sand n.nd gr .wc l. ExtEmsive sc.nd deposits lying botwcon 
deposits of boulder clo.y mny bo of interglo.cin.l ori~in or mf'.y re­
cord only a loco.I retreo.t c ... nd a.dvcmco of tho ico-front. Tho wa.tcr 
horizons a.round Brightso.nd Ln.ke, which oxten~ northwo.rd into this 
township, ~re believed to be of this latter typo. Tho height of 
land sepo.ra.ting the two lo.rge dra.ino.go syst0ms lies just to tho 
north and, therefore, the vmtor tho.t 0cposi tod tho sn.nd o.nd gro.vol 
beds flowed southwo.rd leo.ving a. deposit sloping in tha.t direction. 
The elev~tions of this ~quifer, which lies between two boulder 
tills, is a.bout 2,080 feet in the south o.nd rises to 2,165 feet 
on section 34. It will be noted tho.t there a.re va.rio.tions within 
these limits, possibly duo to incorrect elevntion detormino.tions 
ma.de by the aneroid bnromet8r. 

Township 54, Range 21. Tho surfuco topogrnphy of 
this township is a gently rolling plain, with mor ninnl ridges along 
the south a.nd east sides. Tho thicknoss of the 610.cinl deposit 
of bou1.1cr clo.y is not known, o.s no doop wells ho.ve penetrc.ted 
it, but in the township to the south it is 265 fo0t doop on 
soction 21, where tho Spruco L .. 1.ke Holcting Compcmy drilled their 
No . 2 test hole. 

The w~ter supply is obtained from wo lls thnt nro 
in gla.cin~ sn.nd a.nd gro.vel deposits. Those wol ls hnvo r.n nvero.go 
depth of a.bout 20 feet, with tho deepost one 45 foot. The supply 
is fairly good, although in places whore the snnd lens is smo.11 
tho yiold is limited. No dry holes, however, nro reported, 
indicating that tho boulder cl~y ovorywhoro contains an npproci­
o.ble a.mount of so.nd and gro.vol . Tho olova.tions of most of tho 
nquifors are mo.inly between 2,080 ~nd 2,11G foot , and tho nquifers 
appear to bo part of the s::una deposit thnt is bcli0ved to bo 
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present in tho township to tho cc.st, but o.t n. lower o l ovr..tion. 
mn~lishmr..n Rivor ho.s its source in this townsh ip, o..nd ~ l a r go 
e.mo unt of we.tor flowed through its ch:.nno l to tho southwe st 
subsequent to tho r (,t r 0a.t of thG continent~.l ic0-sho0t . The 
w0 ll on section 27 obt~ins a bood supply of we.tor a t o. de pth of 
45 feet, a.t cm e l evc1.tion of 2,067 f oot. This is lowe r them tho 
horizon d e scribed n.bove o.nd nny incHc r:-.te ~• lower c1quifer, o.l though 
this is not certain a s tho cho.r nc tG r of the bould er till varies 
s r oo.tly from plo.co to plo.cc . Possibili tios of finding a quifers 
below those o. lroa.dy t o.pped should be f '..'.. irly good. 

Township 55, Rcmgos 20 r.nd 21. The s e tvm townships 
C\re discussed t o:;cthor boca.uso the informo.t ion on t he surfnco 
deposits in both is vory limited. Tho hei [.;ht of l and sepa.rc..tinr; 
Beo.ver River fmr1 s ,:;.sk:;.tchc::w::m Ri VG r (1rnin;~ ~0 systoms li<:-J s i n tho 
northern po.rt of these townships . The country has little r el i of , 
the morcdnes present c.ro smo.11, c.nd th& surfr.w" oeposits 0..r e 
be st described c.s ;~r ounr1 mor :.ino . 

Shnllow we lls yiolrl a bood supply of w~ter, except 
in the well on eec. 7, tp. 55 , r ~e . 21 . ~11 n.r e in the uppe r 
po.rt of tho r1 rift. From the i nfo r nnt i on D.t h r.mr1 it woul rl a ppeo.r 
thn.t these uppe r c.quifers r 0pre sont num8rous snna r'e posits 
instoo.d of o. single ext<; n s ivo b Eir' . If thes0 ''opos its- :::.r e sm:::..11 
the c-mount of wo.t0r in thorn will show sip1s of ·' ephition ,.:iuring 
periods of dry yG r.rs, especif .. lly if tho sc.n<' lies ne1Lr thG 
surf~c e . Deeper w0lls will, how0vur, no 0oubt r ench othe r so.n2 
:m.~ s re.vel beds tho.t will yiold the r Gquir ed o.mount of watar. 
It is impossibl e; to predict whn.t conditions will bG oncounte r e,; 
from plnco to place , but ns this a r or. is so noar the wn.tershed, 
which may be due to cm '.-1.ccumuL-:i.tion of drift , it is quitG 
probablo th[1.t tho low0 r pr.rt of the r' rift a l s o contnins wo..t<:; r-boo.ring 
horizons. 
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WELL RECORDS - Rural Municipality of G:r~~nr i.~ .l<l ... No ..•.. _Q.2~ .• ... Sa.skat .cbe.wan 

LOCATION 

WELL i--- -- r~ - ,. 
No. I I 

\I SccJ ~T~ j ~&e. ~e~· 1 

I 

1 tNE I 4 j53 19 rx .... 
2 I NYi I 5 
3 ISE ? 
4 ; SW : 8 
5 I SW i 9 

I 

6 SE 1 0 
7 · SE 1 5 
8 NW 16 
9 SW ,18 

10 SW 19 
11 SW ~O 
12 SE 20 
18 SE ,21 
14 -NW ,23 
15 NE 125 
16 jsw 25 
17 .NE 28 
18 NW 130 
19 .NE ::n 
20 j "NW :32 
21 NE 133 
22 !sw 34 

I 

, SE 1 53 . 20 I 3 
1 1SW 2 
2 : SW ! 5 3 SE I 5 I 
4 NW 6 
5 I SE e 

7 I 

6 NW I 
I I I 

7 NW 8 I 

8 NE 12 • I I I 

T YP E 
OF 

WELL 

dug 

bored 
dug 
" 
" ,. 
., 

" 
tf 

" 
It 

t t 

II 

" 
II 

dug 
" 
" 
" 

bor e d 
" 

dug 
" 
" 
" SW 12 1 9 

10 SE 19 I I I bored I 
I 

I 11 N1! j 19 ' dug 
12 SE 231 " 13 SW 24 " 
14 I SE 26 " 
115 NI : 2& " le NW 1301 " 17 NW 3& I I 

" I 

I 

H E IGHT TO WHICH 

I
' D EPTH ALTITUD_ It : WATE~ ~l.l. R ISK I PR INC IPAL WATER-BEARING BED ' 

OF W ELL I 
1
- - ---- _, 

W"ELL \ab< vr ,.,. I Alm\·e / 
+) 

1 
I I I ~~vr l Below - ) Elrv D th I ,, ' Surface , cp I Elev Geo'.Q&ical H orizon 

I I I I I I 

20 21 63 I 

5 21581 Gla c ial I I I 
55 224~~ 55 2167 " I 22 2209 22 21£•7 ft 

22 2225 I 
22 I 2203 1 " 

18 2214 - 8 2206 18 2 196 " 
52 2154 I 52 1 210 2 , It 

14 2176 I 14 ~ 1 62 " 
15 2226 

I 
15 2211 · " I 

' 32 2211 I 3 2 20? 9. " 
10 2152 I I 10 2142 I " l I I 

70 2230 I 21 95 ! 
I 

35 2230 35 " I I 

I 25 I 2204 25 2 179 " I 

1 5 2143 ! " 15 2158 
1 4 I 2139 ! 14 21 25 " I 

I 

7 1 2146 7 2139 " I I 
16 22 23 16 220? " I I 

4 0 i 2202 4 0 2162 " I 

8 I 2190 e ·21 8 2 ,, 
60 I 2225 60 , 21 6 5 " 
12 I 2211 12 . 2199 " 
10 2203 10 12193 " 

I 

I I j I 
I 

I 

Glaci al 80 . 2161 80 {!081 
16 I 2099 - 12 208 7 16 2083 " 
80 I 2138 - 77 2 0611 80 2058 " 
33 2101 - 31 I 2070! 33 2008 " 
95 I 2145 - 85 , ~w6ol 95 20~0 " 
85 I 2143 - 72 I 20111 1e I 2oe~ " 
22 I 2118 - 21 ; 20971 22 I 2096 " 
48 I 2130 - 40 i 2090i 48 2082 " 
49 2176 49 2127 " 48 21~4 - 42 I 21121 48 2106 " I 54 2126 - 52 : 207~ ~4 2072 " 
33 2092 - 20 2072 33 2059 " 
14 2094 - 8 208J 14 2080 • 

9 2097 9 2088 " 
30 21~ - 28 209~ 30 2095 " 
14 2114 I - 11 210 I 14 2100 " 
23 2099 1 - 18 208ll 23 207& " 
ie 2100 I 16 2084 " 

I 
I 

I l ,, 

I I 

I 
I 

I 

I I 

- -
N OTE All depths, altitudes, hei&ht.s and clevattona ••1•lil 

CHARACT E R 
OF WATER 

sof t 
ha r d 

" 
" 
" 
" 
ft 

" 
" 
" 

hard 
" 
" 
" 
" 
" 
" 
" 
" 
If 

" 

he. r d 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

I TEMP. , 
I OF ' 
, WATER

1 I (in °F .) I 

I I 
I I 

I 
I 

I 
I 

I 

I 

I 
I 

USE TO 
WHICH 
WATER 
IS PUT 

D. S. 
D.S . 
D. ::: . 
D. S. 
D • .::., . 
D • ..; • 
D. S . 
D.S . 
n. s . 
D. S. 

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

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

YIELD AND REMARKS 

Good s upply in sand 
Good s upp l y i n sa nd and gr a vel 
Li.mite~ sup, ly in blue clay 
Limited sup~ly in clay 
Good supply in sand 
G0o d s upn ly i n sand 
Goo d supp ly in fine sand 
Limi ted sunn ly in c lay 
Limited sunp ly in gravel 
Good suppl y in gravel 
Dry hole in blue clay -
Good s -...ipply 
Good supply in sand 
Good supply in clay 
Good supply in sand 
Good supply in sand 
Good supply in clay 
Good supply in fine sand 
Gooa supply in sa nd and gra vel 
Good supr ly in gravel 
Sufficient in clay 
Gcod sm.rily in clay 

Good sup~ ly in fine se.nd 
Good supply in sand 
Good supply in sand 
Good sun~ly in sand 
Good supply 
Good supply in sand 
Good supply 1n sand 
Good supply in sand 
Limited supply 1n sand 
Good supply in gravel 
Good supply 1n sand 
Good supply 
£bundant supply in gravel 
Good supply 1n gravel and sand 
Good supply in tine sand 
Good supply in gravel 
Good supply in gravel 
Good supply in sand 

(D) Domeltic: (S) Stock: (I) lntptioo; (Ml Mualclp.iity; (N) Not UMd. ,,\_ .... _ ... __ __ llllllt 

B ' 
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WELL RECORDS-Rural Municipality ofu __ ar.eutia·~ ~Bo• AU_..__,:__, ..... _._. __ 

CHAllACftR 
O'IWA'l'Slt 

"H 

1 n . 4 es I 2 3 bored 68 20.f.8 - 4.S 1000 18 2021 c~ ao ial . hard ·j 
2 sw a · dug sG 1980 a& 194t " • 
S S~ '1 " 60 19'18 - 10 1968 60 l91E " • 
• :rnr e • sz 1978 - m 19"8 sa 19t« " " 
t5 RI 9 bored 70 2191 - .0 21~8 70 !122 " " 
6 sw 9 '. • ee aoe7 - .:5 2041 ee 2001 " " 
'I SW 10 ! dug ~ 2192 - 36 21M s · 21~~ " " 
e n 13 " •1 2127 - 2 & 2101 •1 2oee " , " 
9 NW 13 " 20 2090 20 207( " " 

10 SW 16 bored '6& 211-'1 - -'2 207~ •~ 2071 " " 
11 NW 17 " e 2048 415 200~ " " 
12 SW l '1 dug , 10 2001 • B 1993 10 199] " " 
13 aw 19 bored 27 2012 - 215 1987 2'1 198' " " 
l• NI 20 dug 6~ 2116 
1:5 RX 21 " 8 2160 - 6 21:54 a 21~2 

2~ 20fr' 
3~ 213«! 
40 2og~ 
2~ 201c;; 
'3 203] 
13 212~ 
22 211' 

16 NW 21 " 25 2070 - 22 2048 
17 SE 23 " 35 2171 - 30 2141 
18 SE 26 " 4aO 2134 
19 SW 31 ! bored 25 20+t. 
20 NW 31 " 43 2074 I 

21 SW 33 dug 13 21 
2! NE 36 I " 22 2137 

1 I SEI 1 
2 NE/ 3 
3 NW 3 
4 SWI 4 
:5 NW :5 
6 SW• 6 
7 NW I 6 
8 NE 6 
9 SW 8 

10 m:1 9 
11 NE: 10 
12 I sw: 15 
13 SE; 17 
14 NEj 18 
15 SE~ 19 1 
15 SE! 20 I 
17 SW 20 
18 swll 2? 
19 SW 28 1 
20 NE. 30 ' 

I I 

21 NEI 31 I 
22 SW 32 1 

M l l9 3 dug 
" 
" 
" 
" .. .. 
" 
" 
" 
" 
" 
" 
" 
" .. 
" 
" 
" 
" 
" 
" 

10 
12 
10 
13 
.a 
20 
50 
4:0 
24 
25 
10 
60 
20 
26 
24: 
14: 
24 
20 
20 . 
12 
10 
15 

214~ 
2189 
2189 
2269 
2231 
2200 
2200 
219g 
2193 
2210 
21?3 
221? 
2251 
2182 
2165 
2252 
2192 
2213 I 
2228 
2207 I 

2198 11 
2217 

I I I I 
I ! I I -----

- 22 

- 10 
- 17 

I 
- 8 

2022 

2132 
2120 

213? 1 

I 
10 
12 
10 
13 
40 

- 15 I 2185 20 
- 30 I 2170 50 

I 

40 
24 
10 
10 
60 
20 

I 26 
I 24 
I 1 

24 
20 
20 
12 
10 
15 

213f 
217~ 
217~ 
225E 
2191 
218C 
215C 
2159 
2169 
220C 
216~ 

I 
215" 
223] 
2156 
214] 
223e 
216€ 
219~ 
22oe 
119~· 

I 
218 
220 

" 
" tt 

" 
" .. 
" .. 

Glacial 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

" 
" 
" 
" 
" 
" 
" 
" 

sort 
" 

hard 
" 
" ' n 

" 
" 
" 
" 
" 
" 
" 
" 
" 

s oft 
" 

hard 
soft 

" 
" 
" 

TUIP. 
·or 

WAT&lt 
(ID ... ) 

:::: I 
WA.Tait I ti PUT 

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

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

n. 
D. S . 
D.S . 
D.S. 
D. S . 
D. S • 
D. S . 
D. S . 
D;S. 
D. S. 
D.S . 
D. S . 
D. S. 
D.S. 
D. S. 
D. S • 
D. S . 
D. S. 
D. S. 
D. s. 
D. S . 
D. S. 

YIJtLD AND UMAJUtS 

~~~~~~~~~~~~~~~~~~~~~~-

Limited supply in graTel 
Good supply 
Good supply below lake olay 
Good supply in sand 
Good supply. 
Good supply. 
Good supply in 
Good supply in 
Good supply in 
Good supply in 
Good supply 

gravel 
gravel 
sand 
sand 

Good supply in gravel 
Good supply in graTel 
Dry hole in glacial clay and fine e nd1 

Limited supply in sandy clay 
Limited suoply in fine sand 
Limited supply in tine send 
Good supply in fine sand 
Limited supply in fine sand 
Good supply 
Limited supply in sandy cl117 
surf1c1ent supply in sand end gravel 

Sutficient supply in clay 
Good supply in sand 
Good supply in gravel 
Good supply in fine sand 
Limited supply in clay 
Good supply in sand end.gravel 
Good supply in small sand veins 
Good supply in sand 
Limited supply in gravel 
Limited supply in sand 
Limited supply in sand 
Good supply in clay 
Good supply in gravel 
Good supply in sand and gravel 
Poor supply in gravel 
Good supply in gravel 
Good supply in gravel 
Limited supply in gravel 
Good supply in sand 
Good supply in sand and gravel 
Limited supply in fine sand 
Good supply i n sand and gravel 

N OTK · All depths, altitudes, hei&hb and cleva tioo1 
&iven above arc in feet.. 

(D ) Domestic : (S) Stock ; ( I ) l rri&atton ; (M J Municipali t y ; (N ) N ot uM:d. 

(;:f) Sample taken fOI' analysis. 
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WELL RECORDS- Rural Municipality of.. QI"E?.en..field N.9 .~ . . 9.?.~ .. ..... 
-· - - . - - · -- --- ··- - --

1 

I : H&IGHT TO W HICH 

WCATION I I : WATRR .WILL RISK l PRIN CIPAL WATER-BEARING BEC 
1-------- TYPE DEPTH ALTIT UDE ---- -

V.'ELL I i OF OF i W ELL I I ., 
No. I · I ol><: ve wea Above ( T ) I 

~ 4 ~c. T p. Rge. M er WELL I WELL kvel Below ( - ) Elev ' Depth . Elev 

1 
2 
3 
4 
5 
6 
7 
8 
g 

10 

l~ 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

1 
2 
3 

' 5 
6 
7 
8 
9 

10 
11 
12 
13 

it 
16 
17 
18 
19 
20 
21 
22 
23 2, 
2:5 

I • Surface I 1 

I I i 

INW-.-~: ~~ 2-: ·~-j dug '. ll ~, 209~-1---8 : ~0-84 11 -,-20-8~ 

'

SE II 2 ! " I 20 2113 -10 2103 I 20 209~ 
NW I 5 I I' " : 3r5 2147 -33 2114 33 211 
,sw 7 : " I 37 ,, 2146 -30 211~ 37 I 2109 

NE 14 ! " 30 2172 30 214 l
'NW 8 J " 22 2154 II -20 2134 I 22 I 213~ 
jsw i 15 j " 20 I 2139 -25 2114 25 211 
NW I 15 ' " 35 I 2184 I 35 2149i 
;NW 116 1 J I " I 28 2158 I -20 2138 28 2130 
'sE , 16 I " , 40 ! 2150 I -37 2113 40 211ol 
SW 'i 16 . I '. " I 14 I 2127 - 8 2119 12 211 
NW 17 I I I " 45 2150 45 210 
1NW I 19 i I " 39 2152 20 213 
!NE 120 I " 12 2178 12 2166 
NE . 23 " 28 2206 I 28 217 
NW 125 I " I 20 i 2189 ; -18 21?1 20 216 
SE 126 " 25 2197 - 2 2195 25 217 
NW 127 " 35 2182 I 35 2147 
SE 30 " 22 2159 22 2137 
NW 30 " 23 2150 I 23 212 
SE 31 " 22 2142 -1? 2125 1 22 212 
SW 33 " 18 2159 I 18 214 
NW 34 " 16 2170 16 215 
SW 35 I " a> 2185 l -16 l 2169 20 216 
ISE 136 " 12 2201 I 12 218 

I I : 
I I 

SW 1 1
1 r54t 211 3 dug 

SB 2 " 
30 
12 
41 
3~ 
16 
48 
20 
14 
11 
35 
10 
32 
26 
26 
14t 
20 
20 
19 

2196 
2181 
2227 
2160 
2113 
2096 
2095 
2109 
2142 
2164t 
2131 
2115 
2116 
2113 
2130 
2136 
2116 
2118 
2ll2 
2130 
2123 
2111 
2123 
213:S 
2126 

NW : 2 
SW I " I 
N:S ~ 
NW 7 
NW 8 
NE 9 
?{! 10 
SE 13 
SE 16 
SW 16 I 

NE 20 
NW 21 
NW 23 
SW 24 
SW 2~ 
SE 26 
SW 27 
NW 28 
s:s 29 
SE 32 
NW 33 
NW 34 
SE 3~ 

bored 
dug 

dug 

" 
" 
" 
" " 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" n 

" 
" 
" 

·~ 20 
19 
20 

'I 
30 
22 

- 18 

- 33 

NO'J"K - All depth.a, altitudet. bei&hts and dC\'atioCll 
liven a bove arc ill feet. 

2209 

2131 

I 

30 
12 
18 
35 
16 
48 
20 
l' 
11 
33 
15 
32 
26, 
26 
14: 
2() 1 

15 
19 
4t:S 
20 
19 
20 

7 
30 
22 

216 
.216 
220 
212 
209 
20 
207 
209 
213 
213 
2116 
208 
209 
208 
211 
211 
210 
209 
206 
211 
210 
209 
211 
210~ 210, 

Geo~ogical Horizon 

Glacial 
" 
" 
" 
" .. 
" 
" 
" 
" .. 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

Glacial 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" " 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

- ~1 CHARACTER 
OF WAT ER 

TEMP., 
' OF 
l wATER 
I (in °F .) I 

---- --·-

hard 
" 
" 
" 

soft .. 
hard 
soft 
hard 

" 
" 

sort 
herd 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

hard 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

sort 
" 
" 
" hard 
" 

USE TO 
WHI CH 
WATER 
IS P UT 

D. S . 
D. S. 
D.S . 
D. S . 
D. S . 
D. S. 
D. S . 
D. S. 
D. s. 
D. S . 
D. S . 
D.S . 
D. S . 
D. S . 
D. S . 
D. S. 
D.S . 
D. S. 
D.S . 
D. S. 
D. S . 
D. S . 
D .s . 
D. S . 
D. S. 

D. S. 
D.S. 
D.S. 
D.S. 
D. S. 
D.S. 
D. s. 
D.S. 
D. S. 
D. S . 
D. S. 
D. S . 
D. S . 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 

YIELD AND REMARKS 

loood s upply in gravel 
!Abundant supply in sand 
Good s upply in sand 
Good sunply in sand 
la ood supply in gra vel 

!
Good s upply in send end gravel 
Good supply in sand 
Good s upply in sand 
Goo d supply in sand 
Good s upply in send 
Good supply 1n sand 
Good supp ly in sand 
Limited supply in blue clay 
Good suvpl y in sand 
Good supply in s a nd 
Goc d suppl y i n sand 
Gocd sup!'lY in sand 
Good s upply in sand 
Good s up pl y in s e nd 
Good supply in sand an d gravel 
Good supply in sand 
Limi t ed supply in sand 
Good supply in gravel 

!
Good supply 1n sand 
Good supply in clay 

Good supply in gravel 
Limited supply in c lay 
1Lim1ted supply in sand 
Limited S\l'Pply in sand 
Good supply in sand 
Good supply in sand lense. 
Limited supply in sand 
Good supply in gravel 
Suff icient supply 
Good supply in sand 
'Good supply · in gravel 
Good supply in sand 
Good supply in gravel 
Limited supply in blue clay 
Good supply i'n fine sand 
Good supply in sand 
Good supply 1n clay 
Limi t~d supply in oley 
Good supply in cl~ 
Good supply in sand 
Limited supply in sand 
Good supply in sand 
Good supply in olaJ: 
Good supply in sand 
!Good supply in sand 

I -

(0 ) Domdtic: (S) Stock; (1) Irription; (M J Munici~ity; \N) Not UMd. 
(ID Sainple takm for aAa~ 
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WELL 'RECORDS~R 1 Municinali ,f ,Q t-i•l~ 

.. 

I ffJUONTTOWKICH I .• ' . . . . .. . . . I . l ·. ., 
LOCAnoN . . WATU. wri.l. .RIIS PJUNCµ>AL WAT&R•--.UIN,? BltO 1 . 

. wsLt. i· ~ o~ AL~ I . I CHARACTU n:· :1C: .. -.... REMARJCS 
No. laboo.rc - · Above (+) . . . OJI' WAftR · WAftltl WATEll I YIJtLD .,..,..., 

~ Sec. Tp, Ree. Ma". WELL WELL lcYel\ ~~) &s.v. Deptb ~· I ' Qet)\ocfe&I HoriJIDa • ' . · (in ... ) _· 11 POT . 

' --- -1- I· . I :-----------
1 II • e~ 20 S dug ie 2lt5l -12 213~ l~ 2136 Glacial hat4 D.S. Good sUpply 1n sand 
2 SE • • lS 2108 lS 21.f.t5 " aon D.S. Lim1 tea supply in •and !Vein 
3 SJ: e " lD 21~9 - i 213C . 15 :n.2 4 tt ha l'd D .s. : .Su tr iolen t supply 
4 sw 19 " 16 21?2 l& 2lt56 " • " D.S. Good supply in gravel 

I 

I , 

1 sw 2 ~8 21 S lB 21.:56 10 2121 Glacial hard D.S. Good supply 1n clq 
2 SW 3 9 2092 9 2083 " " D.S. Good supply in sand 
3 sw 7 ! dug 60 2131 -~7 2074 60 2071 " " D. Good supply in sand. Dry hole 60 teet 
4 NE 10 'j ' " 30 2llt5 30 20S5 " " D. Good supply in clay and gravel 
~ NE 13 12 2158 12 21"6 " " D. Good supply in clay 
e SE lS I 14 209'1 14 2083 " sort D. Good supply in blue olay 
7 SB 23 I dug ,, 3'1 21Z9 - 27 21U 37 2102 " hard D. Good supply in olay 

I I 

, I I 

I I 
I I 

I I 

I 
1 l l 

! I ! • 
I 

I, I I 
I 
I 

i ! I 

t I i 1 i I 
I I . I 
I ! I I I 

I I I . : i I I 
I I I I I 
I I I 
I I I I I 
I I I I 
I I I 

i I I I 
I I ! I I I I : 

I I ! i I I I 1· I . I I 
I I I ~ I I I I I I I I • ·-- ·'·-- ; I __ I 

Nara - All deptha, altit~des . hei&hts and elevations (D) Domestic; (S ) Stock; ( I } Im&ation ; (M ) Municipality; (N) Not uaed. 
l)Vcn above ere tn f~. (~) Sample taken fo t e.nalysia.. 
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