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INTRCDUC TIC·N 

Information on the ground-water renourc e s of east-centra l 
Alberta. and west ern Sa ska tchewan wa s collected, mostly in 19351 during 
the progress of geolo gica l inve stigations for oil o.nd ga s. The r egion 
studied extends from Edmonton i n the we st t o Battleford in the ea. st, 
and from township 32 on t he south t o t ownship 59 in we stern Alber ta , 
township 63 in ea stern Albertas and in pa.rt a s f a r north as townchip 
56 in western Sa sk!")_tchewan. 

This r e gion is crossed by North Sa sk:c.. tchewan and Ba ttle 
Rivers, and includes other mor e or l e ss permanent str eams. host of 
the lakes within the n. r ea, hO\'Vever, a re a l ka line , and wn. t er is 
obtained in wells fr om t wo source s, namely, f rom wat er-b earing sands 
in surfa ce or gl acia l depo s its, a nd from sands in t he underlying bedrock o 

A division ha s be en made in the well r ecords, in so f a r a s 
possible, betwec 1 gl acia l and bedrock vva ter-b c· ring sands. In 
investigations for oil and ga s, however, the bedrock wells were used to 
tra ce the l a tera l ext ent of ge olo gical forma tions, with the r esult tha t 
the records dea l more particularly \ ·ith t his type of welL No deta iled 
studies were ma de of t he g l~ cia l ma t er i a ls in r e l a tion to the water-supply, 
nor were the gl a cia l depo s its Til!l.pped a dequn.t ely for this purpo se . In 
almost a ll of the r egion investigated in Alberta , and in ~1 1 but the 
northea st part of the r egion studied in Sa ska tchevvan, ·wat er can be 
obta ined from bedr ock. In a f ew pla ces , however, the wat er from the 
sha llower b edrock sand s is unsatisfa ctory, and deeper drilling may be 
nec e~ sary • 

. The water record s wer e obta ined mostly f rom the we ll ovmers, 
some of whom had acquired the l and n.ft er the wat er supply had b een fo und, 
and hence had no perso na l knowl edge of the ~~ter-bearing beds th~t had 
b een encountered in t heir wells. Al so t he elev?.t ions of .the we lls were 
t a.ken by a.n ero id ba rom -ste r and are , con sequently, onl y o. pproxima t e . In 
spite of the se defect s : howevFT, i t is hoped trot the publicat ion of 
these water r ecords may· prove of va lue t o farmers, town authorit i e s, and 
drillers in t he ir efforts t o obtain vvater supplie s a dequate for their 
needs. 

In collecting this inform!ltion s ever a l fi eld par tie s were 
employed. These were und er the di r ection of Profe s sors R . L. Rutherford 
and P. S • Wai r en of t he University of 1\ lberta s C • H. Crickrnay of 
Vancouver, a nd c, O. Hage, until r ec ently a memb er of t he Geolo gica l 
Survey. The oil and ga s investiga tions of which thes e wat er records ar e 
a part were under taken under the gener~ l supervi sion of G. S. Hume . 

~- lblication of Results 

The es sentia l inform<J.t ion per t<i.ining to ground-water condi t i ons 
is being issued in reports.that in Sa ska tchewan cover ea ch municipa lity, 
and in li. lberta cover each square block of sixteen townships b eginning a t 
.the 4th meridian and lying between the correction line s. The secret a ry 
tr ea surer of ea ch municipa lity in Saskatchewan and Alber ta will be 
supplied with the information covering that municipality. Copies of t he 
reports will also be aVa. ilable for study at offices of the Provincia l 
a nd Federa l r_;Government Departments. Further a s sistance in the 
interpret a tion f the report s may be obta ined by applying to the Chi ef 
Geolo gi:::.:;). Geol0gi cal ;Survey, OttaWn. . Technica l terms us ed in the 
reports a re defined in the glo Esa ry. 
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H~~ to Use the Report 

Anyone desiring information conc ering ground ?rater in any 
particular .. ~ locality will find the available data list8d in the well 
records. '_'These should be consulted to see if a supply of water is 
likely to be found in shallow wells sun~ in the glacial drift, or whethEor 
a better supply may be obta ined at greater depth in the underlying 
bedrock formations. The wells in gl a cial drift comrronly show no 
regional le'l!el, as the sands or gr avels in which the water occurs a.re 
irregularly distributed and of limited extent . As the surface of the 
ground ie uneven, the best means of comparing water wells is by the 
eleV9.tions of their water-bearing beds. For any particular well this 
elevation is obtained by subtr~ating the figure for the depth 0f the 
well to the water-bearing bed from that for the surface elevation at 
the well. For convenience both the elevation nf the wells and the 
elevation of the water ... bearing bed or beds in en.ch wel l are given in 
the well record mbles. Where V1m.te r is obtained from bedrock, the name 
of the formation in which the water-bearing sand occurs is ~lso listed 
in these t ables , and this information should be used in conjunction with 
tha t provided on bedrock fonnations, pages 4 to 18, which describes 
these formations and gives their thickness and sequence. Where the 
level of the water-bearing sand is known, its depth at any point can 
ea~ily be calculated by substracting its elevation, as given in the ' 
well record tables, from the elevat ion of the surface at th<tt point. 

· With each report is a. map consisting of two figures. 
Figure 1 shows the bedrock formations that will be encountered beneath 
the unconsolidated surface deposits . Figure 2 shows the position o~ 
all wells for which records a.re avai lable, the class of wel l at each 
location, and the contour line or lines of equal surface elevation. 
The elev?_tion at any location can thus be roughly judged from the ne<trest 
contour line, and the records of the wells show at what levels water 
is likely to be encountered ~ The depth of the wel l can then be 
calculated, and some informc.t ion on the character and quantity of water 
can be obta ined from a study of the records of surrounding wells , 

GLOSSARY C'F TEmfS USED 

Alkaline. The term 11 a l kaU:ne" has been applied rather loosely 
to some ground waters that have a peculiar and disagreeable taste. In 
the Prairie Provinces, water tha t is commonly described as alka line 
usually contains a large amount of sodium sulphate and magnesium sulphate, 
the principal constituents of Gla.uberts salt and Epsom salts respectively. 
Most of the so ca lled a lkaline waters are more correctly termed sulphate 
waters, In.%IlY of which may be used for stock without ill effect. Water 
the.t t a stesstrongly of common salt is described as salty. 

Alluvium. Deposits of earth , clay, silt, sand, gr ave l, and 
other material on the f lood pl a ins of modern streams and in l ake beds. 

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

Buried pre-Glacial Stream Channels. A channel ca rved into 
bedrock by a stream before the advance of the continenta l ice-sheet, and 
subsequently either partly or wholly filled in by sands , gravels, and 
boulder clay deposited by the ice~sheet or l~ter agencies. 

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

Coa l Seam , The same as a coa l bed. A deposit of carborutceous 
material formed from the remains of plants by partial decomposition P.nd 
burial. 
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Contour. A line on a. map joining points that ha\'"e the same 
elevation above sea-level. 

Continental Ice-Sheet. The great ice-sheet th'lt co1·ered most 
of the surface of Canada. many thousands of yea.rs ago. 

Escarpment. A cliff or '3. relatively steep slope separating 
level or gently sloping a.rens. 

Flooet Plain. A flo.t p'.1.rt in(\ river vo.lley ordinarily abo';re 
we.ter but covered by water 1··hen the river is in flood. 

Gla.c~al Drift . The loose, unco~iolidated surface deposits 
of sand, gravel , and clay, or a mixture of these , th'.1.t were deposited 
by the continental ice-sheet. Clay containing boulders forms p~rt cf 
the drift and is referred to as glacial till or boulder clay. The 
glacial drift occurs in several forms& 

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

(2) Termino.l Moraine or Mor8..ine . l1. hilly tract of country 
formed by glacial drift th~t was la.id down at the m~rgin of the continent'3.l 
ice-sheet during its retr eat . The surface is characterized by irregular 
hills and undrained basins . 

(3) Glacial Ou'hw'3.sh. Sand and gravel phins or deltas formed 
by streams that issued from the continental ice-sheet. 

( 4) Glaci::l..l Lake Deposits , So.nd o.ild .. c.liyipia.ins ·fdrfu:td in 
glacial lakes during the retreat of the ice-bheet. 

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

Hydrost~tic Pressure . The pressure thqt ca.uses 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 
permit of the perceptible 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 sand s, gravel, a nd sandstone. 

Pre-Glacial ta.nd Surface . The surface of the land before it 
was covered by the continenta l ice-sheet. 

Recent Deposits . Deposits thnt ha.Ye been laid down by the 
agencies of water and wind since the disappearance of the continenta l 
ice-sheet, 

Unconsolide.ted Deposits • . The rm.ntle or covering of alluvium 
and gl acial drift consisting of loose sand , grQvel, clay, and boulders 
th~t overlie the bedrock , 

Wa ter-ila ble. 
saturated with water. 
below it. 

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

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

(1) Wells iu which the water is under Buffioient pressure to 
flow above the surface of the ground . 
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(2) Wells in which the water is under pres8ure but do es 
not rise to the surface. 

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

BEDROCK FORMATICNS OF 11\fEST-CENTR.:.L SJ.SK,\TCHEi'~·.N AND E:.ST- C':.:NTRLL ALBERTA 

The f ormations th<>. t outcrop in west-central Saskatchewan are 
an extend on of similar form'.l tions th::'. t occur in east-central Alberta . 
They a r e of Upper Cretaceious age , and consist entirely of relatively 
soft shales and S'.).nds , with some bands of hard sandstone and layers of 
ironstone nodules. The succession, character, and estimated thiclrn.ess 
of the formations are shown in the following table~ 

Formation 

Edmonton 

Bearpaw 

Pale and 
Variegated 
Beds 

Birch lllke 

Grizzly Dea r 

Ribstone Creek 

Lea Park 

Character 

Grey to white, bentonitic sands and 
sandstones with grey and greenish 
shales; coal seams prominent in some 
areas , as at Castor, Alberta . 

Dark shales , green sands with smooth 
black chert pebbles; partly non-
marine , with 1vhi te bentoni tic sands , 
carbonaceous shales or thin coal 
se13.ms simihr to "bnose in Pale Beds; 
shales at certa in iiorizons contain 
lobster claw nodules and marine fossils ; 
at other horizons are abundant selenite 
crystals. 

Light grey sands with bentonite; soft, d~rk 
grey and light gr ey shales with selenite 
and ironstone; c~rbonaceous shales and 
coal seams J abundant selenite crystals 
in certain layers . 

Grey sand and sandstone in upper part ; 
middle part of shales and sandy shales, 
thinly laminated; lower part with grey 
and yellow weathering sands ; oyster bed 
commonly a t base . 

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

Grey sands and sandstones at the top and 
bottom, with intermediate sands and shales; 
thin coal seam in the vicinity of Wainwright ; 
mostly non-marine, but middle shale in some 
ar eas is marine . 

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

Edmonton Formation 

Thiclrn.ess 
Feet 
l,OOO to 
1,150 

300 to 600 
1:hins 
rapidly to 
the north­
west 

950 t o 1, : ')0 
in Czar-Tit 
·Rills aren:; 
may be thi~ 
ner eli::ewhere 

100 in west, 
but less to 

east and 
south 

Maximum, 100 

Maximum, 325 
at Viking; 
thins eaEt­
ward 

050 to 1,10" 

The name Edmonton formation was first applied to the beds 
containing coal in the Edmonton area , a nd later to the same beds in 
adjoining areas . The formation has a total thickness of 1 1 000 to 
1,150 f eet, but is bevelled off eDstward and the east edge of the formation 
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follows a northwest line from Coronation through Tofield to '.:'.. point 
on North Sasb.tchevro.n River <:1.bout midway between Edmonton rmd Fort 
Sn.sk-;.tchev.ran. No Edmonton beds occur northec..st of this line, but 
the form9.tion becomes progressively thicker to the southwest due to 
the fa.ct that the beds incline in thf1.t direction <J.nd the surface 
bevels across ther.i.. 

The Edmonton form~tion consists of poorly bedded grey and 
greenish clay sho.les, coa l seD.ms , and S9.nds i:tnd sandstones th"'..t 
contain cln.y n.nd a white materin.l known as bentonite . This materia l 
when wet is very sticky and swells gren.tly i~ volume, and when dry 
tends to give a white appe~rance to the bed s confa. ining it. Such 
beds a.re relati~,e ly impervious to vrater , and A.t the surf'a.ce produce 
the 11'burns"' of barren ground ·where vegetation is scanty or ~sent. 

Water is reb.tively abundant in the Edmonton fornrtion, which 
contains much s<;.nd, commonly in the f orm of isola ted lenses distributed 
irregulo.r ly through the formqtion~ Consequently, there is little 
uniformity in the depth of wells even wi thin a s:mall areo.. Water also 
occurs commonly with coal seams and, unlike the s:::i.nd lehses, these beds 
are much more regular and persistent. In contra~t with the .water from 
the bentonitic S[\nds, which is generally "soft11 , water from the coal 
ser.ms, its the 1Na ter from the shc..llow surf9. ce deposits, may be 11 hard" • 
The basal beds of the Edmonton form0.tion usuc..lly -o-onb.in fresh water, 
but this may become br9.ckish locally where the und erlying Bearpaw beds 
:contain hi ghly alkn.line or s::cl ty water. 

Becrrpaw Formation 

In southern Alberta, where the Bearpaw f orm..,_tion is thickest, 
the beds composing it etre mctinly sh3.les th".t have been deposited in 
sea wo. ter. In the area north of township 32 the form 0 , ti on thins to the 
northwest and becomes a shoreline deposit composed of shales containing 
bentonite, impure S'.l.nds, and thin con.l seams . In some a re'ls , [1.s at 
Ryley and near Monitor, and in the Neutral Hills, the Bearpa.w contains 
pebble beds . At Ryley these a re consolido.ted into n. conglomern te, 
but mostly the pebbles are loos ely distributed in shale or sandy b eos . 

In the o.rea immediately north of tovmship 32 the JS earpaw 
occupies a widespread belt beneath the gl acial drift , but farther 
northwest the belt narrows , r..nd o.t Ryley and northwestward it is only 
a few miles wide. This belt crosses North Saslro.tchewan River about 
midway between Edmonton and Fort Sask?.tchewan. Bearpaw beds form the 
main bedrock deposits of the Neutr'.l.l Hills . Farther south, where 
they h~~e a.n exposed thickness of at least 400 fe et, they cont'.l.in 
green sands, and beds of mar ine shale interfinger with the bentonitic 
shales and sands of the underlying form?.t ion. To the north, on the 
banks of North S[\skatche'W!\n River, the di,_·ision between the Bee.rpaw 
and the overlying and underlying fornntions is indefinite, and the 
thickness of beds of Bearpa.w age is relatively small. 

The water in the Ryley area is from the Bearpaw f orm3.tion, 
and is salty. In other areas to the s outh the marine Bearpaw 
formation carries green sand beds that yield fresh water , but commonly 
a much better supply is found by drilling through the Bearpaw into the 
underlying Pale Beds . 

In Saskatchewan, Bea rpaw beds occur southeast of Maclin and 
south of Luseland and Kerrobert . Only the . basal beds are present , and 
these conta in green sands that are commonly water-bearing. 

Pale and Ve:riegated Beds 

Underlying the Be~rpaw formation is a succession of be~tonitio 
sands , shales, and sandy shales containing a few coal seams. The upper 
pa rt of this succession, due to the ber 7''.:mi tic content, is commonly 
light coloured and has been described a~ the Pale Beds, whereas the lower 
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part is darker, and is known as Variegated Beds. In part, dark shales 
a.re present in both Pale and Variegated Beds; others are greenish, grey, 
brown, ana dark chocolate, carbonaceous types. The sands may also be 
yellow, but where bentonite is present it imparts a. light colour to the 
beds. Both Pale and Variegated Beds a re characterized by the presence 
of thin seams of ironstone, commonly dark reddish, but in part purplish , 
Selenite (gypsum) cryst~ ls are , in places , abundant in the shales . 

The best sections of P~le Beds exposed in the region are 
in the Tit Hills, southwest of C z~r. These hills carry a thin capping 
of Bea.rpaw shales, beneath which, and around Bruce La.ke, 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 . Variegat('d 'Beds outcrop 
Ii.ear Hawkins on the Canadian National Railway west of Wa inwright, 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 lateral persistence of sands for long 
distances, nor any uniform average depth to water-bearing sands in a local 
a r ea . This points to the conclusion that the sands are 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 midway 
in the succes~ion. In western Saskatchewan Palela.nd Variegated Beds 0ccur 
over a wide area. from Maclin and Kerrobert northeast through Wilkie to the 
Eagle Hills 1 south of Battleford. Numerous outcrops occur in the area 
south of Unity at Muddy Lake , but south B.nd ea.st around Bigga r these beds 
are almost wholly concealed by glacial drift. 

The water from the sand s of the Pale and Variegated Beds 
is generally soft . The supply, apparently, is dependent in part on the 
size of the sand body that conta ins the water and in part on the ease with 
which water may be replenished in the sand. Small sand lenses surrounded 
by shales. may be filled with wat(;t' ·that ms infiltrated into them, but ,_,rhen 
tapped by a well the supply may be very slowly replenished. In many 
instances such wells yield only a small supply, al·L'1ough this is commonly 
persistent and regular, 

Birch Lake Fonnation 

The Birch Lake formation underlies the Variegated Beo.s , 
but in many areqs the division is not sharp . The type a rea of the 
formation is a long the north shore of Birch Lake south of Innisfree, 
where a section 65 feet thick, composed mostly of s~nd , is exposed . Tho 
total thickness of the formation in this area is about 100 feet, and 
although this is dominantly sand a. centra l pa.rt is composed of a lternating 
thin sand and shale bed s . At the ba~e of the fonnation, 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 f onnation the sand is 
commonly massive and outcrops tend to consolidate into ha.rd, 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 an outlet at the outcrops. 
In fact, in some areas the sand may be traced a long the side of a hill by 
the presence of small springs or nodular masses of sandstnne • 

The Birch La.ke f onnation occurs w:.der the drift and in 
outcrops in a large area. south of North Saskatchewn.L River and northeast 
of a line from Willingdon to Innisf:r-ee a nd Minburn. East of this a rea 
the southwest boundary is more irregul a r, but outcrops are persistent on 
the banks of Battle River from a feW- miles north of Hardisty to and 
beyond the mouth of Grizzly Bear Coulee in tp . 47, r ge . 5 . rt is believed, 
too, that a large area. near Edgerton and Chauvin is underlain by the B:U-oh 
I..a-ke formation and that it extends southeastward into Sa sk:.sbtohewn.n a round 
Manitou Lake --..and souther\. st to Vera . 
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It is thought that the Birch Lake formation thins 
es.stward from its type section at Birch Ln.ke , '\nd th8.t it los es its 
identity in western Saslc:.tchewan . Deep wells drilled at Czar, Castor, 
a·nd elsewhere no longer show the Birch Lake a s a: clearly recognizable 
sand formation, so that its southern limit benea th younger formations 
is unknown, Wher ever it occurs a.::- '.l sand, however, it is water -bea ring, 
a lthough in some ar eas the sand i s apparently too fine to yield any 
considerable volume of water . In other areas , however , it persistently 
uields good wells. There is no appa.r ent unifo:-rnity in the character of 
the water, which is either hard or soft in different wells in the same 
gener11.l area. Direct cont':\ c~ with surfa<' ~ vraters th-:.t c ·nh.in ca lcium 
sulpha tes may in time change a 11 soft11 water we ll to a"hard11 water wel l; 
and many wells are not sufficiently cased to prevent the percolation 
of water from surface sands into the well , and hence into the deeper, 
soft water producing san~ s. In rart this a ccounts for the ch~nge in 
character of the w_~ter in a well, a feature tlvlt has been noticed by 
manµ we ll owners . 

Grizzly Bear Formation 

The type locality for the Grizzly Bear f ormQtion, 
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~.tion is mninly composed of dark shalen~ thn.t were deposited in 
sea WQter. At the mouth of Grizz ly Bear Coulee two sh~le sections, 
ea.ch about 100 feet thick, '.lre separated by a zone of thin sa.nd beds. 
It is now recognized th';\t the upper section is the Grizzly Bear shale, 
and that the lower one, very simila.r in ch..'\rccter and a lso deposited in 
sea wat er , occurs in the next lower f ormat ion, the Ribstone Creek. The 
Grizzly Bear sha.le contains a thin nodular zone ~bout 50 feet above the 
base,. that is, a t o.bout the centre of the formn.t ion. This zone is sandy, 
and is believed to yield wn.ter in various wells . Other +-l--c'-i sands, in 
pla ces water-bearing, are q lso present~ The impervious na tur e of the 
Grizzly Bear sha l es makes the over l ying Birch Lake sn.nd a strong acquifar ; 
as water co.llects in the S<tnd abc·- ,, the sho::.le . The contact of the Birch 
Lake and Grizzly Bear formations can be traced in some places by the 
occurrence of springs isEuing from the base of the Birch Lake sand even 
where this is not exposed . 

Grizzly Bear shales occur in a. road cut on the south 
side of Battle River near the highway bridge at Fabyan. The shales 
in this area a.re about 101) fee·c thick. It is thought they extend a.s 
far west a s the Viking gas fi eld, where they have been recognized in 
samples from deep wells , It is probable , however, that the shales thin 
westwardra.nd thicken eastward so th8t their gen er a l form is a. wedge 
between both higher a.nd lower sand 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 a r ea in ea st-central Alberta extending into 
Saskatchewan mainly in the area. south of Battle River. 

Ribstone Creek Formation 

The type area nf the Rib stone Creek formation is on 
Ribstone Creek near its junction '.vith Battle River in tp. 45, r ge . 1, 
W. 4th mer.. At th.is pl a ce the lower sand beds of the forma. tion are 
well exposed, The upper pa.rt of the lowe r sand member of this f ormat ion 
outcrops on the north side of Battle River, in the northeast part of 
sec. 26 1 tp. 47, r ge . 5, near the mouth of Grizzly Bear Coulee~ Above it, 
higher on the bank and at a short cista.nce from the river, there is a 
12 foot zone of carbonaceous a nd coa.ly beds in two layers, ea.ch a.bout 
2 feet thick, separated by G feet of shale. Above this are 90 feet of 
dark shales that a r e thought to have been deposited in sea. wn t er , that is, 
they are marine sha.les. These marine sh~les in turn a re over l ain by a 
sandy zone a.bout 20 feet thick oontaining oysters in the basal part. 
This sandy zone is the upper sand member of the Ribstone Creek formation~ 
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It thickens to the east and west frrm the Grizzly ]ear area but is 
probably at no plo.ce much more than 50 feet thick. 

The lower sand member of the Ribstone Creek formatio1 
a.lso varies in thickness from a minimum of about 25 feet. On the 
banks of Vermilion Creek, north of Me..nnville, the baso.l sand is '.:'.t 
lea.st 60, and may be 75,feet thick. It is overlain by sh~ly sand o.nd 
sandy shale beds, which replace the sh'.'.le beds in the centr?Ll po.rt of 
the fol'ma.tion as exposed a.t· . the mouth of Grizzly Bear Coulee. In the 
Wainwright a.reo., where the fonna.tion hus been drilled in deep wells , 
the ba.sa.l sand is 60 feet thick, with the central part composed of 
shale containing sand streaks. The upper sand member is about 28 feet 
thick in this area.. The total thickness of the formation in the --
Wainwright area. is leO to 200 feet, but this increases to the west and 
in the Viking area exceeds >OO feet. 

The Ribstone Creek fonna.tion is widely exposed in a 
northwest-trending belt in e~st-oentral Alberto. . The southwest boundary 
of this nnrthwest-trending belt passes through the mouth of Grizzly 
Bear Coulee in tp4 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. 1aul des Metis and Vilna to tp. 60 1 rge. 14. 
Within this belt wa.ter welH a.re connnon in the Ribstone Creek sands, 
which a.re 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 ~he younger beds that overlie it. The Ribstone Creek sands 
a.re a prolific source of water in many places und hence the distributinn 
of this formation is of considerable economic importance. Where the 
formation consists of upper and lower sands with a. central shale zone 
only the sands a.re wo.ter-bea.ring, a lthough thin sand members may occur 
in the shale. Where the form?,tion is largely sand the ·distribution of 
water ma.y be in any part of the formation, although the upper and 
lower sands are perhaps the better aqu*~ers. To the east of Alberta., 
along Battle River and Big Coulee in Saskatchewan, the Ribstone Creek 
sands are marine. Marine conditions apparently become more prevalent 
to the southeast and it is believed tho.t in this direction the sands 
are gradually replaced by marine shales. Thus at some distance 
southeast of Ba.ttleford the Ribstone Creek formation loses its identity 
and its equivalents a.re shales in a. marine succescion. 

Lea Park Formation 

The Lea. Park formation is largely a marine sh~le, and 
only in the upper 18n feet is there any water, In the Dina area south 
of Lloydminster the upper beds of the Lea. Ps.rk consist of silty shales 
wbout 110 feet thick underlain by silty s~nds 70 feet thick. Below 
these sands a.re marine shales only, and these yield no fresh water 
either in east-central Alberta or west-central 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 ea.st­
central 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, as previously 
outlined, the sand in the uppe'.r Lea Park reaches the surface, and 
represents the last bedrock ~.nquifer in that direction. Further northeast 
water muct be obtained from glacial or surfRce deposits only. In 
Alberta this area without fresh water in the bedrock includes the country 
nor:t'h of North Saskn.tchewan River in the vicinity of Frog lake and a. 
llo.rf;f area extending to and beyond Beaver River . In this area, h()Wever, 
more fresh water streo:m.s a.re pr-ese:rrt than i'a..rther south, and bush la _ s 
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help to rete.in the surface wltters. The a.rea northea st of North 
Saskatchewan River in Saskatchewan is abnost whol ly within the 
Eea Park formation, where water ca.n be found only in surface deposits. 

WATER ANALYSES 

Intr oduction 

Analyses were made of water samples collected from a l arge 
numb er of wells in west-centra l Saskat chev.~n . Their purpos e was to 
determine the chemica l c hc'J. r a cteristics of the waters from different 
geolo gica l horizom, and thereby ass i 'st ' in ·mlrl@i.;n.g correla. tions Of '::Che._, · .; 
strata. in w~ ich the ~ters occur. Although this ¥~S the main 
objective of the analyses, it wa~~a lso r ea lized that a knowledge of 
the mineral cont ent of the water is of interest ~and va lue t o the 
consumer. The analyses were a ll made in the l aboratory of the Water 
Supply and Borings Sect ion of the Geolo gical Survey , Ottawa . 

Discussion of Chemica l Det erminations 

The dissolved minera l constituents va ry with the ma teria l 
encountered by the water in its migrati on to the reservoir bed . The 
minera l salts present are r eferr ed to as the tofo.l dissolved solids, 
and they r epr esent the residue when the water is completely evaporated. 
This is eYpressed -quantitatively a s 11 parts per million11

, which 
refers to the pro portion by we i ght i.n 11 000 1 000 parts of water. A 
salt when dissolved in water separates into t wo chemica l unit s ca lled 
"radicals", and the.se are expr essed as such in the chemica l ana l yses .. 
In the one group is included t he m~ta llic elements of ca lcium (Ca), 
magnesium (Mg), and sodium (Na ), and in the other group a.re the 
sulphate (S04), chloride (cl), and ca rbonate (cc3)' r ad ica ls. 

The analyses indicate only the amounts of the previously 
mentioned radicals, thus ne gl ecting any silica , a lumina. , potash, 
or iron that may be pre sent. I t will be noticed that in most instances 
the total solids ar e a ccounted for by the sum total of the radica ls as 
shown by the ail.A.lyses . Actua lly, t he residue when the wa. ter is 
complet e ly evaporated still retains some combined water of crystallization, 
so that the figu~'<e s for t:he " tota l solids" a r e hi gher than the sum 
tota l of the r adi'.::a ls as .deter mined 9 'J.'These r a dicals a. re al so 
"calcula. ted in a. s ::u."'!lor:l combinat ions" to indica t e the theoretical a.mounts 
of different sa l ts pr esent in the water. The same method was followed 
in ea.ch a.na lysf 3P so that the t able presents a consistent r ecord of 
the different compounds present . 

Mineral Constituents Present 

Ca lcium. Calcium (Ca) in the water comes from mineral 
particles present in the surfa ce deposits, the chief source being 
limestone, gypsum, and dolomite . Fossil sheils pr-ovide a source of 
calcium, as does a lso the decomposition of i 9neous rocks. The conunon 
compounds of ca lcium ar e ~~nlcium carbonate (CaC03) and calcium 
sulphate ( CaS04) • . · 

Magnesium . Magnesium (Mg) is a common com1:t±tuent of many 
igneous rocks and , therefore, very pr eval ent in ground water. Dolomite, 
a carbonate of calcium a nd magnesium, is a l so a source of the mineral. 
The sulphate of magnesia (MgS04) combines with water to form "Epsom -
salts" and r enders the water unwholesome if pre sent in l a rge amounts. 

Sodium, Sodium (Na) is derived from a number of the important 
rock-fonning mliiera ls, so that sodium su~phate and ca rbonate a.re very 
common in ground -waters. Sodium sulphate (Na2S04 ~ combines with water 
to fonn "GlauberTs salt11 and e:xcePsive amounts makkl-·the water unsuitable 
for dri.Iµdng purposes• Sodium carbonate ~a2C'03 ) or "'black alkali"''· 
waters are mostly soft, the degree of softness depen0 ing upon the rat io 
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of sodium carbonate to the calcium and magnesium salts . 17aters 
containing sodium carbona te in excess of 200 parts per million 
are unsuitable for irrigation purposes1 • Sodium sulphate is less 

"The extreme limit of salts for irri gat ion is taken to be 70 parts 
per 100,000, but pl ants will not tolerate more than 10 to 20 parts 
per 100,000 of bla ck a lka li (alkaline carbonates and bicarbonates)" 
Frank Dixey in ·uA Pra ctica l Handbo ok of We.ter Supply'', Thos. Murby 
& c 0 • , 19 31, p • 2 54 ) 

harmful. 

Sulrhates . The sulphate (so4 ) salts r eferr ed to _in the se 
ana lyses are ca lcium sulphate (ea S04), magnesium sulphn.te C5-J 4) , 
and sodium sulphate (Na2S04). 

Chloride. Chlorine (Cl) is with a f ew exceptions , expressed 
as sodium chloride (NaC l), th'.3.t is, common table salt . It is found 
in a ll of the ana lyses, most of the waters conta in'ng less than 200 
parts per million, but some as much as 2 1 000 or 3 , OOO parts . These 
waters have a bra ckish taste . 

Alkalinity. The alkalinity determined in these water 
analyses is based on the assumption t hat the only salts pre sent in 
the samples t hat will neutra lize acids a re carbonates , and tlIB.t, 
consequent ly, the degree of e. lka linity is proportiona l to the amount 
of the ca rbonate r ad i ca l (c 3) pr esent . 

Hardness . The hardness of wate r is the total hardness, and 
has been determined by the amount of a sta ndard soap solution ~?quired 
to form a l ather that will stand up (persist) f or 2 minutes . Ha.rtlm;.as 
is of two kinds , temporary and permanent . Tempora ry _ hardness is 
caused by ca lcium and magnes ium bicarbonates, which ar e soluble in 
water but are precipitated as insoluble normal carbona t es ~y boiling, 
as shown by the scale that forms in teakettles. Permanent hardnes s 
is cau sed by the pr esence of cc, lcium and magnesium sulphates , and is 
not removed by boiling . The t vrn form::: of ha rdnes s ·, are not distinguished 
in the water ana lyses . lNater s gr ade from very soft

2 
t o very hard , and 

can be class ified a ccording to the f ollowing system : 

The"Exa.mina.tion of Wo.tera and Wate r Supplies", Tr..resh & Beale ... 
page-21 ... -.B,,..ourth-Bd. 1933. 

A v~ ter under 50 degr ees (that is 1 parts per million) of 
ha rdness may be sa i d t o be very soft . 

A w~ter with 50 to l CD degr ees of hardness may be sa i d to be 
modera tely sof t. 

A wat er with 100 to 150 degr ees of ha rdness may be said to be 
moderately ha rd. 

A water with more than 200 and less tha:r. 300 degr ess of hardness 
may be sa id to be hard~. 

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

Ha.rd waters are usua lly high in ca lcium carbonate. Almost 
all of the waters f rom the glacial drift are of this type , especia lly 
those nb.t associa ted with se.nd and gravel deposits tha t come clo se to 
the surfa ce . 
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In soft water the calcium carbonate has been repl aced by 
sodium carbonate , due to ne.tural r eagents pr esent in the sand and 
clays . Bentoni te and gl auconi te ,-,,re hvo such ren.gents lmown t o be 
preeent . Montmorillinite , 01.e of the cln.y-forming minerals , has the 
same property of softening w~ter , ~wing to the absorbeo sodium that 
is n.va ihble for chemica l ren. ction • . 

1 
Piper, A . :M . "Ground Wator in Southwestern PennsylvA.nia", 
Penn . Geol. Surv., 4th si:ri os . 

If surface 'Sater r eaches the lower sc~nds by percolo.ting 
through the h i gher beds it may be highl y charged .,,ri th ca lcium salts 
before r eaching the beoroc~ formations conta ining bentonite or 
glauconite. Tho completenees of the exch'.lnge of ouloium o~rbonnto 
for sodium carbon.a. te will , therefor e , depend upon the length of time 
that t he water is in conta ct with the softenci.ng r eagent , and 8.lso 
upon -'rhe GJ!lOunt of this me.terbl present . The r'.lte of movement of 
undergboum1/water will , consequonnlyy, be a f a ctor in determi ning the 
extent of the r eaction. 

The s.mount of iron pr esent in the wate r was not determined , 
owing to the possibilities of contami nat ion f rom the iron casings in 
the we lls. Iron is pr esent in most waters, but the amount Il1'.1Y be 
sma ll, Upon exposure to a ir .La r ed precipitate forms , the water becomes 
ac id, and , hence , has a corrosive acti on. ·when iron is pr esent in 
l ar ge amounts the water has an inky taste . 

WATER ANALYSES IN REL 'i. TH N Tr.: GEOLOGY 

Glacial Drift 

The quality of the \.Irater f rom gl ac i al drift depends l ar ge ly 
on the natur e of the deposit fr or.i which it comes and on the nepth of 
the aquifer belm~ the surface . Gl acial deposits WbY be divided roughly 
into three types . 

(1) . Sand and gravel beds thqt form the surface deposit , such 
as outwash materi'"'. l and gl acial l ake sands . 

(2) . :Buried outwash and interglacia l depo:::i ts between two t ills 
of boulder cl ay . 

(3). Pockets or lenses of sand anc gr ave l irregula rly di stributed 
throu gh the till . 

Water from surface sa:md' d~posits is normal ly 11ww in di ssolved 
sa l ts , the tob.l being genero..lly les s than 1, 000 parts per million. 
Where l arge amount s of limestone occur in the gl a cia l s~nd and grave l 
beds a characteristic constituent of the gl acia l water is calcium 
carbonate , the amount pr esent var ying from 300 to 700 parts per million. 

Water f rom buried outvvash deposits contuins mor e dissolved 
salts than the sur fa ce sands, as the water in order to reach them has 
to percolate through over lying? t i ll . Ra in water cont~ins carbonic acid, 
which ~ots as a solvent and dissolves a gr eat dea l of ca lcium, magnesium , 
and sodium f r om the rock- forming minera l s . Sulphate sa lts a r e commonly 
present, though their pro portions vary gr eat l y i n the different waters . 
The sha l es that a r e incorporated in the drift are high in calcium sul phate , 
so tha t the amount of shale pr e<ent wil l modify the qua lity of the ~~ter . 

The oxidized upper part of the dri ft cont<lins les E" sulphate than the 
deeper, less oxidized boulder clay . The charact(lr of the water in the 
buried ou twash depo~ it s will, therefore , depend . l a rgely on the 
compoettion and amount of t ill that overlies it . 
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Water from irregularly distributed sand and gr o.ve l beds 
will vary in its content of dissolved salts depending upon the 
character of the mn.terial surrounding the reservoir beds. As the 
water in this type of depocit does not flow to any marked extent , 
it is apt to be mor e highly impregnated with so luble salts than where 
the ·underground movement .is more rapid. Soft wn.tor in the drift is 
mostly confined to shallow we lls in so.nds low in ca lcium carbonate. 
Wo.ters from glaci~l lake( clays n.re sometimes high in soluble sn.lts : 

The sample from a wel l in gle.cinl lake clay on N.W •. i sec., 27, tp . 
42 , rge. 17, h~ s 11,040 part s per million of soluble salts, largely' 
mo.gnesium sulphwte and sodium sulpho.tc . The sample from SE . i sec. 
13, tp . 42 , rge, 16, which is believed to come from glacial la:ke 
silts, h~ s a very differ ent composition. The total solids in it 
o.. r e only 440 po.rts per million, of which 2 50 are c'llc ium carbono. te. 
The gr en.t difference in these wo.te rs is due to the high soluble salt 
content thn.t is asEocia ted with the lake clo.ys but absent in the 
silts . Avero.ge drift wo.ter conto.. ins between 1,000 '.l.nd 31 000 parts 
per million of dissolved miner~ l sn.lts. 

Bearpaw Formo.tion 

The Bee.rpaw formati on consists of dark mo.rine shales o.nd 
bed s of green sand . Water from these sn.nds.. ho. s a toto.l solid count 
ranging from 300 to 1 1 600 parts per million and a hardness of more 
than 300 degrees. Calcium carbono.t e is very marked in all s~nples , 

due, perhaps , t o the proximity of the ~~ter sands to the gla~ial 
drift. Sodium sulphate is the chief sa l~ precent , followed by 
calcium carbonate, magnesium sulphate , magnesium carbonc.te, and 
sodium chloride in decr easing !1llillOunt-a . Thes e waters are distinguished 
from the overlying drlft waters by being relatively low in total 
dissolved solids , and in containing no calcium sulphate and only 
moder ate a.mounts of sodium sulphate , magnesium sulphate, and magnesium 
carbonate. 

Pale Beds 

Pale Beds underlie the Bearpaw formation. Total solids in 
waters from thes e bed s vary from 700 to 11 300 parts per million . The 
water is, in most :i.nste.nces, soft , as it contains sodium carbonate in 
excess of calcium and magnesium carbonates, but when mixed with surface 
water high in ca lcium carbonate , it will become hard . The hig;h 
concentration of sodium salts , 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 . sec . _1._~ , NE . sec . 3 , S'!~ · .. .. "· .s.~? .• __ 7., SE . sec • 21 

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

73 18 53 35 

52 14 45 38 

297 G79 464 562 

297 158 266 437 
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No.Cl 31 45 131 

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

Hardness 100 20 30 75 

Variegated Bens 

In Senla.c Rura l Municipality, Saskatchewan, a.re a numb er of we lls 
that have wn. ter very simi lar in cha r a ct er to t h?. t f ound in the BeQrpaw 
formation. These we lls tap an horizon that corresponds with the Variegated 
Beds i n Alberta , although they hl:',ve not been sepP.r o.ted from the Pa. le Beds . 
They o. re less bentonitic th~n the Pale::.Beds and da rker in colour. The 
water is ha rd and ha.E' a. low dissolved solid content. The three an.q l yses 
given below show a gr eat deal of s imilarity and su gge st ~ common horizon . 

~ NV:f . s ec, 21, NW . sec . 3 , SE ~ sec. 28, 
Salts i t p . 41 , r ge . 26 tp . 41,rge . 28 tp . 40,r ge . 2f 

! 

Ca C0 3 250 3( 5 125 

CaS 04 

MgC 03 1109 80 155 

::MgS 04 149 164 69 

- - - · 
Na. 2co3 

Na 2so4 98 132 386 

NaCl 12 12 18 

Tote. l :rrsolid s ! 640 640 780 
. 

Hardness 600 600 500 

Rib stone Creek Fonna. ti on 

Chemica l ana lyses of water f ro:rn tne Ribstone Creek f onn"\t ioil V9. r y 
more t han in the Pale Beds ~ the reason b e ing that at sever a l different 
h orizons the sediments show c ·1 nsiderable laten.l variation _ Th2 f onna.tion 
includes both marine and non- marine bed s , thin coa l seams being pr esent in 
the basa l p'3.rt of the formation around P1:1.ynton, whereas south of Lashburn, 
on Battle River , marine fo ssil s were found in str ata consider Pd to be at 
approximate ly t he same horizon . The wat er ana lyse s show s :l.miln.r i t i es ~~thin 
l:l.mited a reas , but long distance correlations c~nnot b e made safely except 
for the saline ws.t ers ths.t occur in the flowing wells a t Vera, Muddy Lake , 
and at the south end of Tr qmping Lake . /cnalyses of these wa -'sers a r e given 
in the f ollowing tab~e: 

- l . i ! • I 

Salts tp . 41 ,rge o tp.4 l;rge ~ii tp.41 ,rge . i tp . 35 ,. tp .41,r ge ~tp.38 _, r ge •1 
~ 24 24 , 

;: 

24 , ! 24 , 22 , ! r r;e . 20 , n 
CaC03 73 73 73 198 108 ~ 9-, - - - ~ i 
Ca.S 04 ! - - - .., m- ! -' . i - -

I MgC03 38 38 38 52 69 52 
- -

MgS04 - - - - - ! -l 
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Na.2co3 129 119 129 11 106 1Z5 

Na2S 01 55 55 61 61 49 43 

Na.Cl 2, 92 9 3,036 2, 690 2,863 3,531 3,861 

Tota l solid s 3,840; 3 , 460 3,120 3,200 3,860 4 , 460 

Hardness 135 90 110 100 130 13/i 

The similarity in these a.nlayses suggests a common sourc e bed. 
The distance between the Tramping lake vve ll '3.nd the Vera wells i s about 
40 mil 0s . This water , which is thought to come from the basa l sand of 
the Rib stone Cre ek f ormation, i s not typica l of wn. ter from the same 
strat i gr aphica l horizon i u the vic ini ty of Ba. ttle River , one reason be ing, 
possibly, that a.t Battle Ri ver the str eam ·lna.s cut through the Ribstone 
Creek formation exposing the sand members a long its banks. This may 
cause a mor e r apid movement of tYi.e under ground water in th i s a r ea than 
f arther south, and it i s known that the rate of fl ow i s a control l ing 
f actor that g0verns the change of ca lcium carbonate t o sodium carbonate 
when the softening r eagents of bentonite or glauconite are pre sent in the 
sand . 

Some of the soft waters from the Rib stone Creek formation cannot 
be distinguished f rom those of the Pa!e Deds , whPr eas others a r e auite 
differ ent . The following analys es il l ustratetsome of the differ ent types 
of water f rom this form.a ti on : 

, 
Se . sec. Ind .Agent: SW . sec . NE . sec , 1Se.sec. NE .sec . NW . sec . 
11, t p . · Little 24 , tp. 36, tp . ' 26 . tp. . 36 . tp . 22 . tp. 

I 46, r ge •. Pine l .R. 46, r ge . 43 , r ge . ;43 , r ge . · 41, r ge ~ 42 . r ge . 
Sa l ts 28 21 18 18 : \ 24 23 

Ca.C03 90 90 410 73 35 73 125 

CaS 04 

MgC0 3 07 59 160 38 31 38 97 

MgS 04 64 

Na2C " 3 217 392 283 592 129 196 

Na2S 04 , 1 644 777 2 , 518 225 522 61 11, 541 

Na.Cl 249 63 76 12 83 2 ,6 90 71 

! 620 
i 

Tota l solids j 2, 220 1, 340 3, 000 l, 2CO 3,120 ;1, 900 
! 

Hardnes s 280 160 750 i llO 35 llO 600 
'. j 

The above chemical ana l yses show such a ;ride range in the 
dissolved salts present in the different wate r s in the Ribstone Oreek 
formation that they cannot be used fo r correlation purposes over a large 
a rtie. • 

Conclusions 

(1) In most instances wate r f rom gl a cia l drift is ouite 
differ ent from water from bedrock. 

(2) Some of the bedrock lfi:orizons carry waters that show def i nite 
chemica l char a cteri stic s . 

(3) Most wate r s from gl acial till carry total solids ambunting 
to between 1, 000 andn5, 000 p9.r t s per mill ion. 
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(4) Bedrock waters are commonly low- in dissolved salts. 
Exceptions t o this are to be found in w~ter from the Ribstone Creek 
formation . 

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

(6) Water from the Variegated Beds resembles that from the 
Dearpe.w formation . 

(7) Waters from the Pale Beds is mostly soft. An average 
of ten wells gave a total solid of 11 000 parts per mill ion. 

(8) All soft vraters contain sodium carbonate, (Nazc 8 3), which 
is present in water from the Pale Beds and Ribstone Creek -formations 
but .absent from the J earpaw formation and V~riegated Beds. 



16 

RUR.l.L MUNICIP.'..LITY OF BATTLE RIVER. NO. 438, SLSK..'..TCHEW.1Ji 

Phvsical Features 
~---·--··--·· ... ---... 

This municipdity is bounr1.ed on the northt>o.st by North 
Saskatchewan River, which, parti cukrly in the north h '-;i lf of the 
aret:., hc•s stee ~? ba.nks c.s much as 200 fe e t high. Ba.ttla River 
a.lso cuts a.cross the central part of the municipl' lity, anr1 in 
part h a s fairly hi~:h banks, The reliof is further z.ugmenb' by 
the east- e.nd north-f ;:; cing eSCt1.rpment of Eaghi Hills, which rises 
e.bruptly 3110 feet from a lowlan" to f:'. c omp~• r e.tively flat highl:;nM . 
The front of Eagle Hills escarpment, p?rti~ularly in th~ vicinity 
of Pron~!·ue., is deeply n iss,~c te r' by 0ulli 3s, which .. :ive it the 
a . .,pec.rr.nce of being composo ~ of ridges .::: nr1 hills, but elsewhore 
the fc-1ce slopes 1..'.bru'l'.;tly from the highl.:m,· to the lowb.n , . 

Geology 

Ribstone Greek sanr'\s ,md sha les outcrop o.long l'rongua 
Creek. A particularly massive an '1 thick s .:m ber1 occurs nee.r the 
top of the formation, a.nr1 outcrops in l:'rongue. Cr e: ek V?.lley on the 
roa0-cut north of the vill9.f;e. Other se.ni be?. s occur at various 
lower levels, but shales form quite a lfrg,e pe.rt of the formation . 
In a rc.ilroeri cut southwest of hong,ue. is an outcrop of shales that 
are believed to form part of the Grizzly Bea.r formation . The 
eleve.tion of t h is outcrop e.nrl the t h ickne ss of the forilllltion are such 
that higher stratigraphic berls must occur in the up;o\jr part of the 
hills formin 1~ the escarpment at this placa. The only evic'tenca found 
of such berl s, however, was a poor outcrop of shfJ.le in E'. roan-cut on 
sec. 2, tp. 43, rg~. 18, From its position in tha section these 
shales shoulrl be part of the Pale :rnrl Varie_ e.terl Be(~s .. but the sh!:'. l e s 
in themselves are in no way ~ iagnostic of F>.ny pf).rt of thvse 
.formations ::.i. s at pre sent known from oth0r locali tfos . The infer~mc <.:l s 
deriverl from this c'J istribution of outcrops is thGt the hh;hl-,nci south 
anc'l west of th0 Eo. e~lt.3 Hills e scs.rpmE-mt is underlain by f<'lc:i :n~ 

Vario gated Be-' s, the central pa.rt of th<: face of the esce,rpmt::nt is 
composoil. of Grizzly Bear she.hs, c•.n r' the lower part of the 
escarpment 8.llri th.o lowl.:nr in front of it a.re unr'lerlain by Ribst0ne 
Creek strata.. At a numbr:.Jr o.f places :ilone; Battl0 Rivar, :.J nr~ south­
west of North Battl~ford, beyonr. this municip«.lity, on th.:. 11r_nks of 
North Se.skatchewe.n River , ar•.3 outcrops of Lee. Park shales . Tht'ise 
normo.lly unrlerlie the Rib stone Creek he-' s, :-· n thus occur beneath the 
r'lrif't in the pi;,rt of this municipality north of Ba ttle River 1-m ' ?.long 
both benks of North Saskatch~wan River. 

The r1rift on the hi ghL .. n r' south Dn r west of the Sade Eills 
escarpment is c onsic'lere"' to be 0uit<:i t h ick, possible a s much f:\.s 150 or 
175 feet. In front of the esoa.rpm.:mt, how0ver, the "rift is 
comparatively thin. South of Ba.ttleforr1.,, <.mcl occupyinp~ part of tp. 
43, rges. 16 and 17, is a. sanr. :mr1 snm' dun.:: s.r<>0. ovidently the 
product of r:_ lacial la.k..:: deposition. .! simile,r e.roa extenri s northwost 
from a short distance north of Battle forrl, end occupies part of 
tp. 44, r g,ds. 17,, 18, e.nd 19, ;:ui0 tp. 451 rg0 s 18 :md l~. 
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Water Supply 

On the highland south and west of the Fagle Hills 
escarpment no wells in this municipality h~ve penetrated the 
glacial drift. Wells obtain their supply of water from sands 
a.nd gravels deposited with the drift a.ncl forming re la ti vely re­
stricted reservoirs both laterally a.nd in thickness. Some 
degree of regularity to the water-bee.ring horizons is evident 
in a few places within limited areas, but the uniformity is not 
marked. The result is that in most plo.ces the presence of wo.ter­
bea.ring sands or gravels in the drift cannot be predicted with 
any degree of certainty, and striking one of these in a well 
is a matter of chance. On that part of the lowland underlain 
by Ribstone Creek beds some wells obtain water from gravel or 
sand beds in the drift, but the greater number penetrRte the 

. drift to Ribstone Creek sands. These sands a.re continuous 
over consid.er.9.ble areas, and several of them a.re water-bearing. 
In moet places they give a. good supply of water and commonly 
this is soft. As bentonite is known to be present in consider­
able abundance in shales within this for:rmtion it is assumed 
that it is responsible for the softness of the water . 

In that :Eart of the municipality underlnin by Lea. 
Park shales all wells obtain their water from sand and gravel 
beds in the drift. The Lea Park formation conta.ins a few 
poor sand horizons in the upper part, and these might be wn.ter­
bearing, but the prospects of obtaining nn adequate supply in 
this forma. tion a.re poor• Joints and cracks in the upper, 
weathered part of the formation may provide local reservoirs 
from downward percolating waters, but in relatively few places 
has the shale been found to be sufficiently porous to act as 
an e.ouifer~ 

Township 43 1 Ranges 16 and 17, West of North Saskntchewan 
River. The western part of this a.rea is underlain by the Ribstone 
Creek forma.tion, whereas in the ea.stern pirt pro l:>l.'lbly only Lea 
Park shale occurs beneath the glacial drift, The drift is also 
somewhat variable in thickness, and it is not apparent in many 
instances whether the wells obtain their water from Ribstone Creek 
eands or sande in the drift, which in this area is believed to 
be comparatively thin. In a few wells known to ho.ve tapped the 
Ribstone Creek sands, soft water has been obtained, but it does 
not necessarily follow that every well that y6.~lds soft water has 
obtained it from Ribstone Creek beds. The bentonite in the sh~les 
and sands is believed to be responsible for the softness of the 
water, but bentonite derived from the bedrock may also be mixed 
with the drift. A number of the wells in this area are quite 
sha.llOW" and are obviously only in surface sands, whereas those 
from the same horizon of the Rib stone Creek forme. tion show a dip 
to the northeast, that is a decrease in elevation in that direc­
tion. Two wells, one on S'N. sec. 32, tp. 43, rge. 17, a.nd the 
other on NW. section 33, obtain soft water at elevations of 
1,666 and 1,673 feet respectively, obviously in the same horizon 
of the Ribstone Creek formation, whereas a well only 20 feet 
deep on NW. section 32, obtains water in what is thought to be 
glacial sand at an elevation of 1,586 feet. This in itself 
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indicates the con~iderable relief of the bedrock surface. As several 
~~ter-bearing sands occur in the Ribstone Creek formation it is 
aifficult to trace each one, although probably each is fairly 
persistent. 

Township 43, Range 18. The Eagle Hill escarpment cuts 
across this township, dividing it into an eastern lowland and a 
wettern highland. All wells on the highland obta in water from 
gravel or sand in the drift, whereas some on the lowland penetrate 
the drift to the underlying Ribstone Creek sands . As in the range 
immeciately to the east the water horizons cf the Ribstone Creek 
formation have a persistent eastward slope , but here again it is 
difficult to trace individual se.nds beds . No particular uniformity 
seems apy:e.rent in the glacial wells on the highland, the water 
being found in sand beds scattered irregularly through the drift. 
It is expected, however, tha.t deep wells would everywhere find 
water in the Ribstone Creek forma.tions at elevations of less 
than 1,850 feet. 

Township 44, Range 17, We st of North Sa skatchewan 
River. Except for-af:ni.1.l.11 area. in the southweetpe..rt of thir. 
township, where Rib~tone Creek sands occur below the drift , the 
entire area is underla in by Lea Park shales . Cne hole , 180 feet 
deep on NE. section 32 , was drilled into these shales and found 
no water. All other welle, except perhaps one on 1T1r. section 6, 
which appears to have struck a Ribstone Creek sand, are from 
sands in ·the drift, with little prospect of finding further 
supplies of water by drilling into the underlying shale. To 
the north of Bs.ttle River is a sand area in which water can be 
obtatne0 from s:b.a.llow wells , where it has accumulated in the 
sand in relatively impervious drift. A well 9 feet deep, on 
~N. section 16, is a.n example. 

Township 44, Range 18. I~ s in the range il"unedia.tely 
to the east the area north of Battle River is covered by sand. 
In it shallow wel ls can he obtained, but the land is not suited 
for agriculture. To the south and west of Battle River the 
Eagle Hills escarpment cuts through the southwest part of the 
township, dividing it into a lowland to the northeast and a 
highland to the southwest. Several wells on the lowland obtain 
water in the Ribstone Creek sa.na.s , but on the highland the water 
in a.11 wellP comes from gravel and sand beds in the drift. The 
Ribstone Creek sands dip eastward , but owing to the fact that 
more than one yields water it is difficult, as in the township 
to the south, to trace individual sands. Gn the hi ghland the 

. water-bearing beds in the drift include one horizon with an 
average elevation of 2,000 feet and another with an elevation 
of about 1,920 feet. Sufficient data a.re not available to 
indicate whether or not these are continuous over a wide area, 
although such information a.s has been collecterl suggests such 
a. condition. 

Sweet Grass Indian Reserve , No . 113. The record of 
only one well, at the Sweeteirass Indian Reserve fa.rm, is 
available from this municipality . The well obtains water in 
glacial drift at a depth of 43 feet at an elevation of 1,939 
feet. Regional information suggests a widespread, water-bee.ring 
horiEon in the drift betvreen elevations of 1,920 and 1,955 feet, 
as in tp. 44, rge. 18. A section of drift more than 100 feet 
thick is exposed on the steep banks of Drummond Creek near the 
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north end of the Indian Reserve, but in most pl~ces, except where 
slide~ have occurrer' , this is covered itvi th gr ass and , therefore, 
not e.va.ilable for detailed study. The base nf the drift in this 
a.rea , therefore , is n ot above an elevation of 1 , 750 feet , so that 
within the Indian Reserve , except i :1 the valley of Dri..mmiond Cr eek, 
it is suspected that the drift is at least 150 feet thick . No 
infonnation is available on W~lt~t lies directly L'elow the drift , 
a lthough Grizz l y Bear shale would be expec ted . Below this shale 
a.gain the Ribstone Creek water-bearing sands '·''ould be encountered 
in wells that are dri l led to 6epths of at let:\st 250 or 300 f eet . 

Township 45 , RA.nges 17 and 18 , West of No rth Se.skatchewan 
River . The southwest part o f this area is covered with St:\nC' and 
light soil. 'Where rain water has accumulate(} in thfl sn.nr' , which is 
un<'lerlain by mor e imper vious clays , sha.llow wells wi ll yield vVB.ter . 
Throughout moet of the 1?,rea , however , o.11 water is obtained from 
we lls in the gl a cia.l drift. Several wells hP.ve a lso penE)trated 
the dri ft to the underlying Lea Pa.rk shales , anr1 one well, on NE . 
secti .. 'n 16, drille". 600 feet deep , is thought to have reached the 
:;P...Se of the dr ift at a. depth of 184 feet , or rrn elevr.tion of l,GlO 
feet. trnother well , ea.st of Delmas on SE . section 13 , drilled to 
a. depth of 318 feet , a.lso may h<i..ve entered Lea Fark shale , a.lthou~h 

the record cannot bo inter pr ete(1 with c ertR inty . This we 11 is 
reported t o hnve encountered a. sand filled with gas , and this may 
hnve been in the Lee. Pe.rk format ion. The water - bearing sands are 
irregular l y distributed in the glacia l drift. 

Townsh i p 45 , Range 19. All but the northwest corner of 
this tm~ship is covereo by sand and sane dunes and is of little 
agricu ltural import~nce. The we lls in the northeast ~~rt are 
from gr avel!' in the ~l~cial drift, and one hole 152 feet deep 
iotruck blue- g: r ey hare rock i n the bottom and obtn. ined no vro.ter. 
The h11rd rock represents what ma.y have betn n l P. rge ironstone 
nodule either in glac ial drift derived from Lea Park sh~ le or 
within the formn.tion its elf . 

Township 46 , R9.nges 18 and 19, Southwest of North 
Saskatchewan River. The-6-outhwest part of thi s area is covered 
by light soil or sr,i.n<l similar to that in the township to the south . 
In the northeact part all wells are believe<i to oh t a in the i r water 
from sand and gr avel beds in the drift. A ·we ll on SE . sec . 6 , tp . 46 , 
rge. 18 , drilled to a. depth of 700 feet, obta ined no water in the 
Lea. Park shales below the b ottom of the glacial materials . The 
we lls in the drift show no continuous aquifers, and in general 
the supply of water is small . Unfortunate l y , drilling into the 
Lea Park she. l e offers no hope of incr ea sed supply , e.nd depenclence 
must be placed wholly on finding porous glacial sand s in the drift . 
Such d.eposi ts are, apparently , quite widely scatter ed , but occur 
at no definite levels. 
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