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INTRCDUC TIC:N 

Information on the ground-water r e nourc es of ea.st-central 
Alberta and western Saskatchewan was collected, mostly in 1935 , during 
the progress of geological investigations for oil c.nd ga s. The r egion 
studied extends from Edmonton in the west to Battleford in the east, 
a.nd from townshl.p 32 on the south to t ov.rn.sh ip 59 in we stern Alberta, 
township 63 in eastern Alberta, 9.nd in ps.rt a s f ar north as town.chip 
56 in western Sasln tchewnn " 

This r egion is cro ssed by Nortl1 Saskctchewa.n and Battle 
Rivers, and includes other mor e or l ess permanent streams . host of 
the lakes within the a rea , h~~ever, a re a l ka line , a.nd wn. ter is 
obtained in wells from two sourc es, namely, f rom water-b earing sands 
in surfa ce or glacia l depo sits, and from sa nds in the underlying bedrock ~ 

A division ha s been made in the well records, in so far a s 
possible, between gl acia l and bedrock wa ter-bF~ring sands. In 
investigations for oil and ga s~ however , the bedrock wells were used to 
tra ce the latera l ext ent of geolo gica l format ions , with the r esult that 
the records dea l more pa.rticula rly 1·i th this type of well. No detai led 
studies wer e made of the gl a cial mQter i a ls in r e l at ion t o the -water-supply, 
nor were the gl a cia l deposits mapped adequately for this purpose. In 
almost all of the re gion investi gated in Alberta , 9.nd in ~1 1 but the 
northeast pa.rt of the r egi on studied in Saskatchewan, wat er can be 
obta ined from bedrock. In a few pl a ces, however , the water from the 
sha llower bedrock sand s is unsa tisfactory, and deeper drilling may be 
necessary • 

. The water records were ob ta ined mostly f rom the we ll ovmers, 
some of whom had acquir ed t he' land after the water supply had b een found , 
and hence had no persona l knowledge of the water-bearing beds th~t had 
been encountered in the ir wel l s . Also the e l ev'?.tions of the we lls were 
taken by a.nero id ba rom-cter s.nd c. re, consequently , only a. pproxima te . In 
spite of these defects, howevFr, it is hoped t hat the publicat ion of 
these water r ecords may prove of val;;.e t o farmers, town authoriti e s, and 
drillers in their efforts to obtain wa t er supplie s adequate for their 
needs . 

In collecting this informat ion s evera l fi eld partie s were 
employed. The se were und er the direction of Profes sors R . L. Rutherford 
and P. S • Wai :~ en of the Univer sity of A lb er t a , C • H" Crickma.y of 
Vancouver, 9.nd c, O. Hage, until r ec ently a member of the Geolo gica l 
Survey. The oil and gas investiga tions of which these wa t er r ecords are 
a part were undertaken under the gener~ l supervision of G. S. Hume . 

T~b lic a. tion of Results 

The essential informat ion per b. ining t o ground-vva t er condition s 
is being issued in reports.that in Saska tchewan cover each municipality , 
and in 1\ lberta cover ea ch square block of sixt een townships b eginning a t 
the 4th meridian and lying between the correction lines. The secretary 
irea surer of each municipality in Sa skatchewan and Alberta will be 
supplied with the information covering that municipa lity. Copies of t he 
reports will also be ava ilable for study at offices of the Provincial 
and Federa l rJGovernment Departments. Further assistance in the 
interpreta tion f the reports may be obta i ned by appl ying to the Chi ef 
Geolo gis.-lvJ Geol0gi ca. l :Survey, OttaWa. . Technica l terms used in the 
report s ar e defined in the glo ~ sary. 



How to Use the Report 

Anyone desiring information conc ering ground ;o;ater 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 glacial drift, or whethEr 
a better supply may be obta ined at gr eater depth i n the und erlying 
hedrock formations. The wells in glacia l drift co:mIT1only . show no 
regional level, as the sands or gravels in which the water occurs a re 
irregula rly distributed and of limited extent . As the surface of the 
ground ie uneven, the best means of comparing water wEl ls is by the 
eleV9.tions of the ir water-bearing beds . For any particular we ll this 
elevation is obta ined by subtr~ating the f i gur e for the depth 0f the 
well to the water-bearing bed from that for the surface elevat ion a t 
the well. For convenience both the ele~ation of the we lls and the 
elevation of the water-bearing bed or beds in each wel l a re given in 
the well record tables. Where water is obta ined from bedrock, the name 
of the format ion 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 fonni:1.t ions, pages 4 to !Er, which describes 
these formations and gives t he ir thickness and sequence4 Where the 
level of the water-bearing ~and is known, i ts depth at any point can 
eaAily be calculated by substracting its elevation, as given in the · 
well record t ables, from the el evat ion of the surface at that point. 

·with each report is a map cons isting of ti.~o figures. 
Figure 1 shows the bedrock formations that will be encountered beneath 
the unconsolidated sur fa ce deposits . Figure 2 shows the position o:f 
a ll wells for which r ecords are avai l ab le, the class of wel l at ea ch 
location, and the contour line or lines of equa l surface elevation. 
The elev?.tion at any location can thus be r oughly judged from the ne"?..rest 
contour line, and the r ecords of the we lls show at wha t levels wa ter 
is likely to be encounter ed ~ The depth of the we ll can then be 
calculated, and some informat ion on the cha r acter and quantity of water 
can be obtained from a study of the r ecords of surrounding wells . 

GLOSSARY CF TEPJtS U2°ED 

Alka line . The term 11 a l lmH:ne11 has been applied rather loosely 
to some ground ~~ters that have a peculiar and disagreeable taste . In 
the Prairie Provinces, water that is commonly described a s a lka line 
usual ly conta ins a large amount of sodium sulphate and magnesium sulphate, 
the principal constituents of Glauber's s~lt and Epsom sa l ts respective ly. 
Most of the so ca ll ed a lkaline waters are more cor rectly termed sulphate 
waters, m%ny of which may be used for stock without ill effect . Water 
tha t tastesstrongly of com.man salt is described as sa lty. 

Alluvium. Deposits of ear t h , clay, silt, sand , gravel , and 
other ma t eria l 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 that carries water. 

Buried pr e.-Glacia l Stream Channels . A channel ca rved int o 
bedrock by a stream before the advanc e of the continent'3. l ic e.-eheet, and 
subsequently either partly or wholly filled in by sands, gr ave ls, and 
boulder clay deposited by the ice-sheet or l~ter agenc ies. 

Bedrock. Bedrock, a s here used, refers to partly or wholly 
consolidat ed depos its of gravel, s~nd, 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 carbonaceous 
material fonned from the remains of plant.s by partial decomposition P.nd 
burial. 
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Contour. A line on a map joining points that ha"f"e the same 
elevation above sea-level. 

Continenta l Ice-Sheet. The great ice-sheet that co1·ered most 
of the surfa ce of Canada many thousands of years ago. 

Escarpment. A clif f or a relatively steep slope separating 
level or gently sloping areQs . 

Flooa'l: Plain. A flat p'."'..rt in u river valley ordinarily above 
m.ter but covered by water r·hen the rizer is in flood. 

Glacial Drift . The loose, uncon3olidated surface deposits 
of sand, gravel, and clay, or a mixtur e of these , that were deposited 
by the continental ice-sheet. Clay conta ining boulders forms p::tr t of 
the drift and is referred to as glacia l till or boulder clay. The 
glacial drift occurs in sever a l formsa 

(1) Ground Mor o. i ne . A boulder clay or till plain (includes 
areas where the glacial dri f t is very thin and the surfa ce uneven), 

(2) Term.ino.l Moraine or Mora ine. i\ hilly tract of country 
formed by glacia l drift th'l.t was laid do1,1m a t the mnrgin of the continent'3. l 
ice-sheet during its retreat . The surfa ce is characterized by irregular 
hill s and undra ined basins . 

( 3) Glacial Ou~·wnsh . Sand and gravel phins or deltas forme d 
by streams that issued from the continenta l ice-sheet, 

( 4) Glacial Lake Deposits. Sn.nd and:·cH.yiplains ·fdrtlred in 
gl acia l l akes during the retreat of the ice-bheet. 

Ground Water~ Sub-surfa ce water , or water that occurs 
below the surface of the l and . 

Hydrost.·:ttic Pressure, The pre s sur e th<:>,t ca.uses wa. ter in a. 
well to rise above the point at which it is first encountered. 

lrrtpervious or Impermeable. Beds, such as fine clays or 
shale, a re consider ed 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 passage or movement of ground water, as for example 
porous sands, gr avel, and sandstone. 

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

Recent Deposits . Deposits t ha t have been l a. id down by the 
agencies of water and wind since the disa ppearance of the continenta l 
ice-sheet. 

Unconsolidat ed Deposits • . The rm.ntle or covering of a lluvium 
and gl acia l drift consisting of loose sand , gr ave l, clay, and boulders 
that overlie the bedrock . 

Water-table . The upper limit of the pa.rt of the ground wholly 
sa turated with water. This may be very near the surface or many feet 
below it. 

Wells . Holes sunk into the earth so as t o rea ch a supply of 
water. Vfuen no water is obta ined they are referrea. to a.s dry holes. 
We lls in which water is encountered a re of three classes• 

(1) Wells in which the water is unde r sufficient pressure to 
flow above the surface of the ground. 
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(2) Wells in which the wat er is under pre sfure but do es 
not rise to the surface. 

(3) Wells in which the wa ter does not rise above the vve.ter 
t able. 

BEDROCK FORMA TICNS C1F WES T- CENTRJ, L SJ:..SKA TC HE1:'::,N AND El,S T-CSNTRJ, L ALBERTA 

The formations th~t outcrop in west-c entra l Saskatchev.~n are 
an extension of simila r formations th~t occur in ea st-centra l Alberta ; 
They a re of Upper Creta ceious age , and cons i st entirely of relatively 
soft sh~les and sand s , with some bands of hard sandstone and l ayers of 
ironstone nodules, The succes sion, cha r acter, and e st imated t hickness 
of the formations a r e shown in the f ollowing table~ 

Formation 

Edmonton 

Bear paw 

Pale and 
Variega ted 
Beds 

Birch Lake 

Grizzly :Bear 

Ribstone Creek 

Lea Park 

Cha r a cter 

Grey to white , bentonit ic sands and 
sands t ones with gr ey a nd gr eenish 
shales; coa l seams prominent in some 
areas, a s a t Ca stor, Alberta . 

Dark sha l e s, gr een sands wi t h smooth 
black chert pebbles; partly non-
:mB.rine , wi t h i.vhite bent onitic sands, 
ca rbona c eous sha l e s or thin coa l 
se9.ms s imilar t o i>:ho se in Pa l e Beds ; 
shale s a t certe. in liorizons contain 
lobster claw nodule s and marine fos sils ; 
a t ot h0r horizons a r e abundant s e l enit e 
crystals. 

Li ght gr ey sand s with b entonite ; soft, d~rk 
grey and light gr ey sha l e s with se lenite 
and irons t one; ca rbona c eou s sha l e s and 
coa l seams; abundant se l enite crysta ls 
in certa in l ayers. 

Gr ey sand and sands tone in upper part; 
mi ddle part of sha l e s and sandy shales, 
thinly l aminat ed; lower part with grey 
and yellow weat hering sands ; oyster bed 
commonly a t base . 

Mostly da r k gr ey sh.a.le of mar ine ori gin, wi t h 
a few minor sand horizons; se l enite crysta ls 
and nodul e s up t o 6 or 8 inches in diameter 

Grey sands and sandstone s a t t he top a nd 
bottom, with i ntermedi a t e sand s and sha l es; 
t hin coal seam in the vicinity of Wa inwright; 
mostly non-ma rine, but middle shale in some 
ar ea s is marine. 

Da rk gr ey shales and sandy sha les with nodule s 
of ironstone; a sand 70 f eet t hick 11 0 f eet 
below the t op of t he f ormation in the Rib­
stone a r ea , Alberta . 

Edmonton Formation 

Thicknes s 
Feet 
11 000 to 
1,150 

300 to 601) 
-¥hins 
r apidly to 
the north­
we st 

950 to 1,000 
in Czar-Tit 
·1Iills ar en. J 
may be t hin­
ner el sewher e 

100 in west , 
but le ss t o 

east and 
sout h 

Max imum, 100 

Maximum, 325 
at Viking; 
thins en.st­
vve. rd 

050 to 1,100 

The name Edmonton formation wa s fir st a pplied t o t he bed s 
containing coa l in the Edmont on a r ea , a nd l a t er t o t he same bed s in 
adjoining ar eas . The f ormat ion has a t ota l thickness of 1,000 to 
1 1 150 f eet, but is bevelled of f ea stward and t he eo. st edge of the formation 
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follows a northwest line from Cororn.tion through Tofield to ::. point 
on North Saskatchewan River ~bout midw::.y between Edmonton and Fort 
So.sk~tchev~n. No Edmonton beds occur northeast of this line, but 
the formation "becomes progressively thicker to the southwest due to 
the fa.ct that the beds incline in thfl. t direction qnd the surface 
bevels ac ro ss ther:i. 

The Edmonton form~tion consists of poorly beddGd grey and 
greenish clay sh~les , coal seams, and sands and sandstones th~t 
contain cln.y fl. nd n. white ma t erin. l lmown a s bentonite. This m'1.teria. l 
when wet is very sticky 'lnd swells greatly in volume , and when dry 
tends to give a white appearance t o the "'.Jed s cont8. ining it. Such 
beds a.re relati...,.e ly imper v ious to 1•rater, and 8..t the surface produce 
the 11'burnsw of barren ground where vegeta tion is scanty or ~sent. 

Water is relative ly abundant in the Edmonton fornrt ion, which 
contains much S<l. nd, commonly in the form of isola ted lenses distributed 
irregulfl. rly through the f ormqtion, Consequently, there is little 
uniformity in the depth of wells even within a sma ll are::i. . Water also 
occurs commonly with coa l seams and, unlike the sand lertses, these beds 
are much more r egula r and persistent . In contra ~t with tho 1vater from 
the bentonitic sands , which is gen er a lly "soft11 , water f rom the coa l 
se<>.ms, s:s the 1N'."l. t er f rom tho sha llow surfa ce deposits, may be 11 hard". 
The bnsal bods of the Edm0nton form~tion usua lly vonta in fresh vrn.ter, 
but this may become brackish loca lly where the underlying Bearpaw beds 
·conta in highly a llm.line or s::i..l ty wa ter. 

In southern Alberta, where the Bearpaw f orm<>.t ion is thickest , 
the beds compo s ing it are mD. inly shales th ..... t ha.ve been depo s ited in 
sea water. In the a r ea north of t ovmship 32 the form~tion thins to the 
northwes t and becomes a shoreline depo sit compos ed of sh~ l es containing 
bentonite, impure s~nds, and thin coa l seams. In some areas , as a t 
Ryley and near Monitor, and in the Neutra l Hills, the Bearpaw contains 
pebble beds . At Ryley these 'lre consolid'.:'.ted into f'. conglomer~te , 

but mostly the pebbles a r e loo se ly di stribut ed in shale or sandy beos . 

In the area immediately north of t ownship 32 the ~ earpaw 
occupies a widespread belt beneath the gl~ cia l dr i f t, but farther 
northwes t the belt narrows, r..nd o. t Ryl ey and northwestward it is only 
a few miles wide . This belt cro sses North SaskQtchewan River about 
midway between Edmonton n.nd Fort Sask?.tchewan. Bearpaw beds form the 
main bedrock deposits of the Neutr 'l l Hills . Farther south, where 
they ha'7e an exposed thiclmess of at l east 400 feet , they cont':'.in 
green sands, and bed s of marine sha l e i nterfinger with the bentonitic 
shale s a nd sands of the underlying fonn0.tion . To the north, on the 
banks of North Saskatchevvn.n River, the d i ':is ion between the Bee.rpaw 
and the overlying and underlying for:rrntions is indefinite , and the 
thickness of beds of Bearp~w age is r e l at i ve ly small. 

The W". ter in the Ryl ey area is from the Bearpaw f orm.'l t ion, 
and is sa lty. In ot her areas to the south the marine Bearpaw 
formation carrie s gr een sand beds th'.".l.t yie ld f r esh water , but commonly 
a much better supr ly is found by drilling through the Bea r pa.w into the 
underlying Pa le Beds. 

In Saslm.tchewo.n, Bearpaw beds occur southeast of Maclin a nd 
south of Luseland and Kerrob ert. Only the ba sa l beds a.re present , ~nd 
these conta in green sands that are commonly water-bearing. 

Pa.le and Variegated Beds 

Underlying the Be~rpaw formation is a succession of bentonitdo 
sands, shales , and sanrly sha les containing a few coal seams . The upper 
part of this successi on, due t o the be1 :~:mitic content, is commonly 
light coloured and has been described ao the Pale Beds, whereas the lower 
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part is darker, and is known as Variega ted Beds. In part , dark shales 
are present in both Pa le and Variegated Beds; others are greenish, grey, 
brown, a.no 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 a.nd Variegated Beds ar e characterized by the presence 
of thin sea.ms of ironstone , commonly dark red dish, but in pa.rt purplish, 
Selenite (gypsum) cryst0 ls a.re, in places, abund~nt in the shales. 

The best sections of P~le Beds expos ed in the region are 
in the Tit Hills, southwest of . z?.r . These hills carry a thin capping 
of Bea.rpa.w shales, beneath vrhich 1 and a.round Bruce Lake, more than 200 
feet of Pa.le Beds a r e exposed . The total tnickness of Pa.le and Variegated 
Beds in the Tit Hills area. is about 970 feet. Variegat~~'Beds outcrop 
r..ear Ha.wkii:IS on the Canadian National Railway west of Wa inwright 1 but no 
area exposes the complete succession, which is considered to comprise a.bout 
200 feet of beds, 

Records of wells drilled into the Pale and Variegated 
Beds do not, in genen. l, indicate latera l persistence of sands for long 
distances, nor any uniform a. ve:cage depth to water-bear ing sands in a. loca l 
area. This points to the cone lusion that the sands are mainly local lenses: 
but a.s such lens es a.re nr.mer ous, few wells fail to obta in water . In the 
Ca.doga.n area. many f lowing wells have been obtained from sands a.bout midway 
in the succession. In western Saskatchew'.'l.n Pa.leland Variegated Beds 0ccur 
over a. wide area. from Maclin and Kerrobert northeast through Wilkie to the 
Eagle Hills, south of Battleford. Numerous outcrops occur in the area 
south of Unity at Muddy Lake , but south and east around Biggar these beds 
are a lmost wholly co~cealed by glacial drift. 

The water from the r-ands of the Pale and Variegated Beds 
is generally soft. The supply, apparently~ is dependent in part on the 
size of the sand body that conta ins the w::i.te r and in pa.rt on the ease with 
which water may be replenished in the sa~d. Small sand lenses surrounded 
by shales. may be filled with wa·c - ·: ·that ~1:..1.S infiltrated into them, but when 
tapped by a well the supply may be -.. ery slowly replenished. In :rrurny 
instances such wells yield only a. small supply, a: ··, r·~ ,:;,11 this is commonly 
persistent and regula r. 

Birch Lake Formation 

The Birch Lake formation underlies the Variegated Beds, 
but in many areas the division is not sharp. The type a r ea. of the 
formation is a.long the north shore of Birch Lake south of Innisfree , 
where a section 65 feet thick, composed mostly of sqnd , is exposed. The 
total thickness of the f ormat ion in this area is about 100 f eet , and 
although this is dominantly sand a centra l part is composed of a ltern.~t ing 
thin sand a.nd shale beds. At the baEe of the formati on, in a number of 
places, is a.n oyster bed, and this is exposed in a road cut in a section 
73 feet thick on the ea.st side of Buffalo Coulee in sec~ 3, tp. 47, rge. 7, 
W. 4th mer. In both upper and lower parts of the fonri~ti on the sand is 
commonly massive and outcrops t end to consolidate into ha.rd, nodular masses 
from a foot to a few fe et in diameter. Appar ently these a.re formed through 
the deposition of salts from the water that finds an outlet at the outcrops. 
In f a. ct, in some areas the sand may be traced a long the side of a hill by 
the presence of small springs or nodular :mn.sses of sandstnne ~ 

The Birch lake fonnati on occurs ur..der the drift and in 
outcrops in a large area. south of North SaskatchewaL River a.nd northeast 
of a line from Willingdon to Innisf'ree and 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 feiN miles north of Hardisty to and 
beyond the mouth of Grizzly Bear Coulee in tp . 47 1 r ge . 5. It is believed, 
too, that a large a r ea hear Edgerton a nd Chauvin is underlain by the Biroh 
Lake fonn~t ion and that it extends southeastward into Sa.s~tohewnn a.round 
Manitou Lake ~a.nd southea st to Vera.~ 
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It is thought that the Birch lake formation thins 
e~stward from its type section at Birch Lake, and that it loses its 
identity in western Sask:ttchewan . Deep wells drilled at Czar, Castor, 
a·nd elsewhere no longer show the Birch Lake as o: clearly recognizable 
sand formation, so that its southern limit beneath younger formations 
is unknown, Wherever it occurs af a sand, however, it is water-bearing, 
a lthough in some areas the sand is apparently too fine to yield any 
considerable volume of water . In other areas , however, it persistently 
uields good wel ls. There is no appar ent uniformity in the character of 
the water, which is either hard or soft in different wells in the same 
gener13. l a r ea . Direct cont'3.c~ with surfac"' vraters th ..... t c ·nfa.in calcium 
sulphates mn.y i n t ime change a "soft" water well to a"hard" water wel l, 
and many we lls are not sufficiently cased to prevent the percolation 
of water from surface sands into the well , and hence into the deeper, 
soft water producing san0s. In rart this accounts for the ch'lnge in 
character of the Vi'O. ter in a well , a feature th':l.t has been noticed by 
maiw: we ll owners . 

Grizzly Bear Formation 

The type locality for the Grizzly Bear formf1.tion, 
which underlies the Birch Lake beds, is near the mouth of Grizzly 
Bear Coulee, a tributary of Battle River with outlet in tp. 47 , rge. 5. 
The form::l.tion is ma.inly composed of dark shales~ thnt were deposited in 
sea W'.lter . At the mouth of Grizzly Be'.lr Coulee two sh'.lle sections, 
each about 100 feet thick, a re separated by a zone of thin S'.lnd beds. 
It is now necog;nized th~t the upper section is the Grizzly Bear shale, 
and thfl.t the lower one, very simil'.lr in ch.~racter and also deposited in 
sea water , occurs in the next lower format ion, the Rib stone Creek. Tho 
Grizzly Bear sh'.lle contains a thin nodular zone ~bout 50 feet above the 
base, that is, at o.bout the centre of the fonnn.ti on. This zone is sandy, 
and is believed to yield wn.ter in 'iro.rious wells . Other thin sands, in 
places water -bearing, are qlso present, The impervious nature of the 
Grizzly Bear shales makes the overlying Birch Lo.ke sn.nd a strong acquifer / 
as water co.llects in the S'1.nd abo·-r.- the sh~.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 lC') fee·i:; thick. It is thought they extend as 
far west as the Viking gas field , where they have been recognized in 
samples from deep wells . It is probable , how-ever, that the shales thin 
westvva.rdrand thicken eastward so thet their genera l form is a wedge 
between both higher and lower sqnd beds. The position of the thin edge 
of the wedge t o the west is unknown, but evidently the Grizzly Bear 
marine shale underlies a large area in east-central Alberta extending into 
Saskatchewan mainly in the area south of Battle River. 

Ribstone Creek Formation 

The type area of the Ribstone Creek formation is on 
Rib stone Creek near its junction with Bo. ttle River in tp. 45, r ge . 1, 
W. 4th mer. At this pl a ce the lower sand beds of the formation are 
well exposed, The upper part of the lower sa. nd member of this format ion 
outcrops on the north side of Battle River , in the northeast part of 
sec. 26, tp. 47 , r ge . 5, near the mouth of Grizz ly Bear Coulee. Above it, 
higher on the bank and at a short distance from the river, there is a 
12 foot zone of carbonaceous and coa ly beds in two layers, ea ch about 
2 feet thick, separated by 0 feet of shale . Above this are 90 feet of 
dark shales th9.t are thought to have been deposited in sea water , that is , 
they are marine shales. These marine sh~les in turn are overlain by a 
sandy zone about 20 feet thick containing oysters in the basa l part. 
This sandy zone is the upper sand member of the Ribstone Creek formation. 
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It thickens to the e~st and west frrm the Grizzly Dear a rea but is 
probably '.lt no pl'.lce much more than 50 feet thick . 

The lower sand member of t he Ribstone Creek formatio~ 
also varies in thickness from a minimum of about 25 feet . On the 
banks of Vermilion Creek , north of Mannville, the basal S'lnd is c.t 
least 60, '.lnd may be 75,feet thick . It is over l ain by shetly sand and 
sandy shale beds, whi ch replace the sh'.'.le beds in the centr'.l.l po.rt of 
the formation as exposed at·. the mouth of Grizzly Bear Coulee. In the 
Wainwright area, where the fonnation has been drilled in deep wells, 
the basal sand is 60 feet thick, with the central part composed of 
shale containing sand streaks . The upper sand member is about 20 feet 
thick in this area. The total thickness of the f ormation in the 
Wainwright area is lCO to 200 feet, but this increases to the west and 
in the Viking area exceeds lOO f eet. 

The Ribstone Creek formation is wide ly exposed in a 
northwest-trending belt in e~st-oentral Albert~ . The southwest boundary 
of this nnrthwest..-trending belt passes through the mouth of Grizzly 
Bear Coul8e in tp. 47, rge. 5, a.nd beyond to the Two Hills area. in tp •. 
54, rge. 12, whereas the northes.st boundary crosses North Saskatchewan 
River southwest of Elk Point a.nd extends northwest to include an area 
slightly north of St , raul des Metis and Vilna to tp •. 60, r ge . 14. 
Within this belt water well$ a re common in the Ribstone Creek sands, 
which a.re almost without exception water-bear ing in some p'.lrt 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 f ormqti on by drilling 
through 1he younger beds that over lie it . The Ribstone Creek sand s 
are a prolific source of water in many places and hence the distributinn 
of this formation is of considerab le economic importance. Where the 
formation consists of upper and lower sands with a centra l shale zone 
only the sands are water-bearing, a lthough thin sand members may occur 
in the shale . Where the form?c tion is l a rgely sand the ·distribution of 
water may be in any part of the form.s.tion, a lthough the upper and 
lower sands a re perhaps the better aqut~ers. To the east of Alberta, 
along Battie River and Big Coulee in Saskatchewan, the Ribstone Greek 
sands are marine~ Marine conditions apparently become more prevalent 
to the southeast and it is believed that in this direction the sands 
are gradually replaced by marine shales. Thus at some distance 
southeast of Battleford the Ribstone Creek formation loses its id entity 
and its equivalents are shales in a marine succession. 

Lea Park Formation 

The Lea Park formation is largely a marine sh~le, and 
only in the upper lBn fe et is there any water. In the Dina area south 
of Lloyd.minster the upper beds of the Lea Park consist of silty shales 
~bout 110 feet thick underlain by silty s~nds 70 feet thick. Below 
these sands are marine shales only, and these yield no fresh water 
either in east-central Alberta or west-centr~ l Saska tchewan. The sand 
in the upper Lea. Park formation is thus the lowest freshwater aquifer 
within a very large area . The extent of this sa nd in the Lea Park, 
particularly to the northeast, is not known, but as the strata. in east­
central Alberta have a. southwest inclination, progressively lower beds 
occur at the surface to the northeast, Thus .a t a short distance beyond 
the northeast boundary of the Ribstone Creek formation, as pr eviously 
outlined, the sand in the uppeT Lea Park reaches the surface, a nd 
repre:::ents the last bedrock ~. aquifer in that direction. Fru-ther northeast 
water mu 8t be obtained from gl a cia l or surface deposits only . In 
Alberta this a. rea. without fresh water in the bedrock includes the country 
norj:;h of North Saskatchew.3.n River in the vicinity of Frog la.ke and a 
ll.o.rgy area extending to and beyond Beaver River . In this area , however, 
more frtrsh wat er streams a r e presEint than farther south, and bush la:Jtus 
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help t o reb3.in the surface waters . The a rea northeast of North 
Sa skatchewan River in Saskatchewan is a 1mo st wholly within the 
ILea Park formation, where ~~ter ca n b e found only in surfa ce deposits. 

WATER ANALYSES 

Introduction 

Analyses wer e made of water samples collected from a large 
numb er of we lls in west- centr a l Saskatc hewan . Their purpo se wa s to 
determine the c hemica l ch:1.racterist ic s of the wa t ers from different 
geolo gica l horizr:mi: , and thereby a<s i '.>t ' .i.n·Il1.ldr:.n,g cc:1· r olo. tions Of ': the(,'.; .. . 
stra t a in w1-ich tlrn v:~ters occur . Although thi s was the main 
objective of the analyses , it mra~~als o r ea li zed that a knowledge of 
the minera l content of the water is of interest 1and va lue t o the 
consumer. The analyse s were all made in the l a boratory of the Water 
Supply a nd Borings Sect ion of the Geol ogica l Survey, Ottawa . 

Discus s ion of Chemica l Det erminat ions 

The dissolved mineral constituents va ry wi t h the ma terial 
encountered by tte water in its migration t o the res ervoir bed. The 
minera l salts present a re referred to as the t ob. l dissolved solids, 
and they r epr esent the reb~due when the water is completely evaporated. 
This is eypressed - quantitatively as ''parts per million" , which 
refers to the pro portion by weight i n 1 1 000 1 000 parts of water . A 
salt when dissolved in water separates into two chemica l units ca lled 
"radico. ls 11

, and these are expressed as such in the chemical ana l yse s .. 
In the one group is included the ~--Ca llie e l ements of ca lcium (C a ), 
magnesium (Mg ), and sodium (Na) /1 and in the other group a.re the 
sulphate (S04) , chloride (cl), and ca rc?!late (cr3)' r ad ica ls. 

The a:w:i. lyses indicate only the amounts of t he previously 
mentioned r ad ica l s , thus negl e c ting any sil ica, alumina , potash, 
or iron that may be present . I t will be noticed that i n most instances 
the tota l solids are accou~ted for by the sun total of the radica ls as 
shown by the ailA.1yses, Actua lly, t:ie residue when the 1~~ter is 
completely evapo~·".tcd :::·cill rc tc,ir:s CY.r.e ccmbi:ned water of crysta llization, 
so tha t the figu~'' 0s for ·::in 11 tct'l l c--iJ.~ . oG~ 1 a re h i gher than the sum 
tota l of the r ad::..:"1 l s ac ,dcte::-;ui.nec~ o _:;:'hese r adica ls a re also 
"calculated in ai::::ur.l."l :°:. ~ ::::-.-,:;..::'..n.t:.'..c;-:s 11 t~ indicate the theoretical a.mounts 
of different sa l ts prece::2t i:i t:1e v;ater. '.L'ne same method was followed 
in ea.ch ana l ysis:> so t:hat the tab le presents a c ons istent record of 
the different compounds pr esent. 

Minera l f;Jnstituents Present 

Ca lciun~ Calcium (ca.) i n the water comes from mineral 
particles present in the surface deposits, the chief source being 
limestone , gypsum~ a nd dolomite" ~ossil sh ells provide a source of 
ca lcium, as do e s a lso t h e decomposition of i~eo~s rocks. The common 
compounds of ca lcium a r e ,..,,:;,~ lcium carbo:nate (Ca.C03) a nd ca lcium 
sulphate (CaS04 ).. . · 

Magnesium a Magnesium (Mg) is a common conBt±tuent of many 
igneous rocks a n d , therefore , very ·pr eva lent in ground water . Dolomite , 
a. carbonate of ca lcium and magnes ium, i s also 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~orming minerals, so that sod ium su~phate a. nd carbonate a re very 
common in ground 1N8.ters" Sodium sulphate (Na.2so4 ) combines with water 
to fonn "Gla uberfs sa.ltll' and exce E>s ive amounts makhl-·the water unsuitable 
for drizj.king purposes, Sodium ca rbonate :(NazC-03 ) or "black alkali'"" 
waters a.re mo stly soft; the degree of softness depen0 ing upon the r a tio 
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of sodium carbonate to the calcium a nd magnesium salts . Vlat ers 
containing sodium carbona te in excess of 200 parts per million 
a.re unsuitable for irrigation purposes 1 • Sodium sulphate is less 

11 The extreme limit of salts for irrigation is ta.ken t o be 70 parts 
per 100,000, but pla nts will not tolera te more t han 10 to 20 parts 
per 100,000 of black a lko. li (a lka line co.rbomtes and bica rbonates)" 
Frank Dixey in 11 A Pra ctical Hn.ndbook of lNe.ter Supply'', Thos. Murby 
& c 0 • , 19 31, p • 2 54 ) 

harmful. 

SuJ.r~tes . The sulphate (so4 ) salts r eferred to in these 
analyses a. re ca lcium sulphate (ea S04), magnesium sulphate \rib~ 4) , 
and sodium sulphate (Na 2S04 ). 

Chloride. Chlorine (Cl) is with a. f ew exceptions , expressed 
as sodium chloride (NaCl), that is, common table sa lt. It is found 
in a ll of the an.<i.lyses, most of the va ters conta ining less tha n 200 
parts per million, but s ome as much as 2 1 000 or 3 , OOO parts. These 
waters have a bra ckish taste . 

Alkalinity. The a lkalinity determined in these water 
analyses is based on the assumption that the only sa lts present in 
the samples that vrill neutra lize a cids a re car~onates, a nd that, 
cons equently, the degree of o. lka linity is proportiona l to the amount 
of the ca rbonate r a.dicQ l (C 03 ) pr esent . 

Hardness . The hardness of ~~ter is the total hardness, and 
has been determined by the amount of a standa rd soap solution ~~quired 
to form a lathe r that will stand up (persist) for 2 minutes . Ha.rdnG.as 
is of two kinds , temporary and perman ent. Tempora ry. hardne ss is 
ca used by ca lcium a nd magn es ium bicarbonates , wh ich a r e soluble in 
water but a re pr e cipitatt ·: a s insoluble n orma l carbona tes by boiling, 
as shown by t h e sea. l e that forms in tee.kettles. Perrnn.nent hardnes s 
is ca.u sed by the pr esenc e of ca lcium a nd magnesium sulphates , and is 
not removed by boiling . The two forms of ha rdness - are not distinguished 
in the wa. t er a n a. lyse s • Wa. t e r s gr ade from very soft

2 
to very ha.rd, and 

can be cla ssified according t o the following system : 

The"Exronina.tion of V•h1 t e rsand Y\fa.te r Supplies", Tt...resh & Bea.le, 
pa ge -::n, -1;rourth-Bd. 193 3 • 

A water under 50 de gr ee s (that is, parts per million) of 
hardness may be s a i d t o be very soft . 

A wnter with 50 to lCD degr ees of hardness may be sa i d to be 
moderately sof t. 

A water with 100 to 150 d egrees of ha rdness may be sa id to be 
moderately ha rd, 

A water with more than 200 a nd less tha :v. 300 de gre ss of hardness 
may be sa id to be hard·~ . 

A water with more than 300 degrees of ha rdness may be said to 
b e very hard. 

Ha.rd waters a.re usua lly high in ca lcium carbon.a. te. Almost 
all of the waters f rom the g l a cial dri~ a r e of this type , especia lly 
those :nb.:t associa ted vrith se.nd and gravel deposits tha t come clo se to 
the surfa c e . 
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In soft water the co. lcium carbonate has been replaced by 
sodium carbonate , due t o natural r eagent s pr esent in the sand and 
clays . Bentoni t e a nd gl auconi te t:'..re h"o such reagents known t o be 
pr esent . Montmorillinite , 01.e of the clay- forming miner a ls , has the 
same pro perty of softening w::i.ter , ~wing t o the absorbed sodium that 
is ava ilable for chemica l reaction • 

Piper , A . M. "Ground Wn.t0 r in Southwest ern Pennsylvania.", 
Penn . Geol. Surv., 4th s r rics . 

If sur face wu ter r ea ches the lower s~mds by percolD.t ing 
through the hi gher beds i t Ill.D.Y be hi ghly cha r ged -,,ri th co. lcium Sl'l. l ts 
before r ea ching t he booroc~ formations containing bentonito or 
gl a.uconito. The ompl eteness of the exchange of ~~lo ium ·carionnto 
for sodium carbonate will, t herefore , depend upon the l ength of time 
tha~ the wat er is in contR. ct ·wi t h the softend:.ng r eagent , and ". lso 
upon -Johe amount of this materh l pr esent . The r a te of movement of 
undergt;ouml/wa t er will , consequunulyy , be a f a ctor i n determi ning the 
extent of the r eaction . 

The amount of iron pr esent i n the water was not determi ned, 
owing to the possibilities of contami nation from the iron ca sings in 
the we lls. Iron i s pr esent in most vm ters , bu t the amount mn.y be 
small . Upon exposure to air la r ed prec i pi tate forms , the water b ecomes 
acid, a.nd , hence , has a corrosive a ction . ifhen iron i s pre sent in 
l a r ge amounts the 1.vater has an i nky t a ste . 

W.i'i TER ANA LYSES I N REL\ TH N Tr; GEOLOGY 

Glacia l Dr ift 

The quality of the water f rom gl a cia l dri~ depends l a r ge ly 
on the natur e of the deposit fr om irvhich it come s and on the nepth of 
the aquifer below the surfa ce . Gl acia l deposits may be divi ded roughl y 
into three types . 

(1). Sand and gravel beds that form the surface deposit, such 
as outvm.sh materi'.:>.. l and gl a cia l l ake sands . 

(2) . Buried outwash and i ntergl a ci<i.l depo r: i ts between two t i ll s 
of boulder cl ay . 

(3). Pockets or lenses of sand anc Er ave l irregula rly distributed 
throu gh the t ill. 

Water from surfa ce samd,· d~posi ts i s norma lly lhow in dissolved 
sa lts , the tofa l be i ng gene.ro. lly les s th.'1.n 1, 000 parts per million. 
wnere l a r ge amount s of limestone occur in the glacial s~nd and grave l 
beds a. characteristic constituent of the glacia l water is calcium 
carbonate , the amount pr esent vn.rying f r om 300 t o 700 parts per mill ion. 

Wat er f rom buried outwash depo s its contn ins more dissolved 
sa lts than the surfa ce sands , as the water in order to r each them has 
t o percolat e through overly ing

7
till . Ra in water contains ca rbon ic acid , 

which 1a:ots a s a solvent and di ssolves a gr eat dea l of ca lcium , magnesium , 
and sodium f r om the rock- forming minera l s . Sulphate sa lts a re commonly ' 
pre sent , though their pro portions vary gr eat ly in the different w~ters . 

The sha l e s that a r e incorpora ted in the drift a r e high in ca lcium sulphate, 
so t ha t the amount of sha l e pref e.nt will modify the qua lity of the '~ter . 
The oxidized upper part of the drift cont-1.ins lesE· sulph~te than t he 
deeper, le ss oxidized boulder clay . The chara ct~r of the water in the 
buri ed outvvash depo s its will , therefore , depend.la r ge l y on the 
compoeition and amount of til l t hat overlies it . 
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Wa t er from irregular l y distributed sand o. nd gr ave l beds 
will vary in it s content of dissolve d s~ lts depend ing upon the 
character of the material surroundi ng the res ervoir beds . As the 
wat er in this type of deposit does not flow to any marked extent , 
it is apt t o be more highly impr egna ted with so l uble sa l ts than wher e 
the underground movement is mor e r ap i d . Soft water in the drift is 
mostly confined t o shal low well s in sand s low in ca lcium ca rbonate. 
Wat er s from glaci~ l l aker cln.ys n. r e somet imes high in soluble sn.lts : 

The sample from a we ll in gla.c in. l l ake clay on N .W •. } sec., 27 , tp . 
42 , rge . 17, h~s 11,040 parts per million of soluble sa l ts , l a r ge ly ' 
mo.gnesium sulpmte c.nd sodium sulph'.:l.tc . The sampl e f rom SE . -? sec. 
13, tp . 42 , r ge . 16 1 whi ch is believed t o come f rom glacial lake 
silts, h'l s o. very differ ent composition . The t otn. l solids in i t 
n.re only 440 parts per million, of "1hich 250 a r e c'.:l.lcium co.rbonn.te. 
The gren.t difference in these wo.te rs i s due to the hi gh soluble salt 
content tho.t is asfocio. ted with the l ake clays but o.b sent in the 
silts . Aver age drift wa. ter contC1. ins between 11 000 '.:l.nd 31 000 po.rts 
per mi llion of di ssolved miner~ l sa lts . 

Beo.rpaw Formo.tion 

The Bearpo.w formn. ti on consists of dtwk mo.rine shales o.nd 
beds of gr een sand . Wat er from these sa.nda ha s o. toto.l solid count 
r an ging from 300 t o 1,600 par ts per million o.nd a ha rdnes s of more 
than 300 de gr ees . Ca lcium c'lrbonn.t e is very :rnn. r ked in a ll sQnples , 
due, perhaps, t o the proximity of the ~~ter sands t o the glacial 
drift. Sodium sulphate i s the chief sa. l~ pres ent, followed by 
ca lcium carbonate , magnesium sulphate , magnes ium ca rbono.te, and 
sodium chloride in decr easing amount-n. Thes e waters a r e distingui shed 
from the overlying dr.i.ft waters by being r e l atively low in t ota l 
dissolved solids , and in containing no calcium sul phate and only 
moderate amounts of sodium sulphate , magnes ium sulphate , a nd magnesium 
carbonate . 

Pale Beds 

Pale Beds underlie the Bearpaw formation . Tota l solids in 
vvaters f rom these beds vary from 700 t o 11 300 par ts per mill ion. The 
water is, in most instances , sof t, as it conta i ns sodium carbonate in 
excess of calcium and magnes ium carbonates , but vihen mi xed with surfa ce 
water high in ca lcium carbonate , it will b ecome hard . The hi gh 
concentrat ion of sodium sal ts , espec i ally sodium carbonate, i n 
cont r as t with the calcium and magnes ium sa l ts distinguishes this water 
from that in Bearpaw sands . The Pa l e--Beds include much bentonite , and 
it is this minera l tha t acts · as a water softener ~~thin t he formation. 
The following analyses are typica l of wa. ters from the Pa l e Beds : 

SE . sec . _1._~, NE . sec • 3 , -~'! • .... · .. _s_6.? .• __ 7_, SE • sec , 21 

Sa lts tp.38, r ge . 21 tp . 39 , r ge . 25 , t p . 37 1 r ge . 24 , tp . 38 ,rge . ?3 

73 18 53 35 

52 14 45 38 

297 G79 464 562 

297 158 266 437 
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Na.Cl 31 45 130 

Total solids 760 940 1,260 

Hardness 100 20 30 75 

Variegated Beds 

In Senlac Rur '-1. 1 Municipality, Saskatchewan, a. re a number of wells 
that have water very s:i.milar in character to th.,_t f ound in the Bearpaw 
formation. These wells tap an horizon that corresponds with the Variegated 
Beds in Alberta , a l t hou gh they h•:\ Ve not been sepn.rated f rom the fale Beds. 
They ~re less bentonitic than the Pa.le~Beds and darker in colour. The 
wa ter is hard and hae a. low dissolved solid content. The three an..qlyses 
given below show a gr eG.t deal of similarity and su ~·gest ~ common horizon. 

!NW. sec. 21, 1Nv. sec. 3,, SE ~ sec. 28, 
Salts i t p .41,r ge . 26 tp . 41,r ge ,28 tp.40,rge . 21 

! 

CaC 0 3 250 3t5 125 

CaS 04 

MgC03 1109 80 155 

~ '.]AgS04 149 104 69 

- -- · 
Na2C03 

,.. 

Na2S04 98 132 386 

Ne.C 1 12 12 18 

Tote.lrrsolids j 640 640 780 
1 
! 

Hardness 600 600 500 

Rib stone Cr eek Fonna.tion 

Chemical analyses of water f rom +ne Ribstone Creek f ormat ioil vs.ry 
more tha n in the Pa.le Beds~ the reason b e ing that at severa l different 
horizons the sedi~ents show C<•nsiderable later a l variation , Th2 f onnation 
includes both marine and non-marine beds, thin coa l seams being pre sent in 
the basal pa.rt of the f ormation a round PHynton, whereas south of Lashburn, 
on Battle River, marine fossils were found in strata consider Pd to be a.t 
qpproxime.te ly the same horizon. The water anQlyses show s :i.milariti es within 
11mi ted a reas , but long distance correlations cannot be made safely except 
for the saline waters th9. t occur in the flowing wells a t Vera, Muddy lake, 
and a.t the south end of Tr 9.mping Lake. Analyses of these ·wa"lers a r e given 
in the f ollowing tab~e: 

Salts 

Ca.C03 

CaS 04 

-
MgC03 

MgSo4 

SE ~ sec. 25 , i SE .. sec.22~! NE . sec .36 1 j SW .sec.7 jSE.sec.30:-rsw.seclO, 
tp.41,r ge" 1 tp.4 1;r ge~ri tp.41,rge.1 tp.41,rgerp .38_, r ge .

1 
tp.35,. 

24 I 24, 
j: 

24, I 24, 22, i r ge . 20 , :: 
;; 

73 I 73 73 198 108 i ,0 
- - - - I 
- - - .... m- i -
38 I 38 38 52 69 I 52 
- . -

! 

l I ... I - - - - -I 

i 
' 
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Na 2co 3 129 119 129 11 106 125 

Na.2S01 55 55 61 61 49 43 

NaCl 2' 929 3,036 2,690 2,863 3,531 3,861 

Total solids 3,840i 3, 460 3,120 3,200 3,860 4 ,460 

Hardness 135 90 110 100 130 13fl 

The similarity in these ~nla.yses suggests a common source b ed . 
The CJ istance betw'een the Tramping Lake we ll ':tnd the Vera wells is a bout 
40 mi1 as. This wat er , which is thought to come from the basal sand of 
the Rib stone Creek form.a ti on, is not typical of wn. ter from the same 
stratigraphical horizon i .1 the vicinity of Battle River, one reason being, 
possibly, that at Battle River the stream h~s cut through the Ribstone 
Creek formation exposing the sand members along its banks. This may 
caus e a more r apid movement of t~e underground water in this a. rea than 
f a rther south, '.'tnd it is known that the ra. te of flow i s s. controlling 
f a ctor that gr'verns the change of calcium carbom.te t o sodium ca rbonate 
when the softening reagents of bentonite or ~lauconite a re present in the 
sand. 

Some of the soft wa ters from the Ribstone Creek formation cannot 
be distinguished from those of the Pa~.e Deds, whF·reas others a re l"luite 
different. The following analyses illustra.tetso:me of the different types 
of water f rom this fonnation: 

i 
Se.sec. Ind ,Agent: SW .s ec . NE.sec. :se,sec. NE .sec . NW .sec . 
11, tp. • Litt le 24, tp. 36, tp. i 26. tp. ; 36. tp. 22. tp. 

I 

46, r g~ •. Pine I .R. 46, r ge . 43 , r ge . 43 , r ge • ' 41, r ge.; 42. r ge. 
Sal ts 28 21 18 l 8 ' 1 24 23 

Ca.C03 90 80 410 73 35 73 125 

CaS04 

MgC0
3 07 59 168 38 31 38 97 

MgS 04 64 

Na2Cl'l3 217 392 283 592 129 196 

Na2S04 1 644 777 2,518 225 522 61 -?J 541 

Na.C 1 249 63 76 12 83 2,690 71 

! 620 
i 

Total solids!2,220 1,340 3,000 ' 1, 200 , 3,,120 il , 900 
! 

Hardness 280 160 750 ! no 35 110 600 
I I 

The above chemical analyses show such a wide range in the 
dissolved salts present in the different waters in the Ribstone Oreek 
formation that they cannot be used for correlation purposes over a large 
a r~a.. 

Conclusions 

(1) In most instances water from glacial drift is ouite 
different from water from bedrock. 

(2) Some of the bedrock liorizons carry waters that show definite 
chemica l chara cteristics. 

(3) Most waters from gl acio. l till carry total solids ambunting 
to between 1, 000 anduS,OOC parts per million. 
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(4) Bedrock waters are commonly low- in dissolved salts. 
Exceptions to this are to be found in w'3..ter from the Ribstone Creek 
formation. 

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

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

(7) Wa tars from the Pale Beds is mostly soft. An average 
of ten wells gave a total solid of 1,000 pRrts per million. 

(8) All soft waters contain sodium carbonate (Nazc o3), which 
is present in water from the Pale Beds and Ribstone Creek-formations 
but absent from the J earpaw formation and V~riegated Beds. 
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RUR£L MCffICIPALITY OF MEOTA, NO. 468, SASK.A.TCHEWAN 

Physical Features 

Jackfish Lake, which now occupies the greatest 
part of tp. 47, rge. 17, is the remnant of a much larger 
lake that extended to the west and south shortly after the 
ice-mass retreated from the area. The area once occupied 
by this lake is now a flat plain covered ~ith the silts 
and clays that were laid do wn in the basin. The eEst 
shore of Jackfish Lake marks the western edge of a large, 
northwesterly trending terminal moraine, which rises to 
a heipht of 5JO feet above the level of the l a ke within 
a few miles. Jackfish Creek enters the lake from the north 
in 9 deep, broad valley that at one time must have been on e 
of the large~ streams entering the glacial lake. Several 
large gravel deposits border the channel, indicating furth e r 
that a large amount of water formerly flowed into the lake 
from this direction. To the eost of Jackfish LDke, along 
the edge of the moraine , large deposits of coarse sand and 
gravel show that some of the water entered the lake from 
the ea st. 

The south part of Meota municipality is a flat 
plain now partly covered by glacie l lake silts, sands, and 
clay. It is cut by Crystal, .Jackfish, and Turtle Rivers, 
with North Saskatchewan River forming the southwest 
boundary. The banks of this river are steep ~ nd more than 
150 feet high. Turtle River, which joins the Saskatchewan 
in this municipality, also he s steep banks enclosing a 
narrow valley, but in the vicinity of both Jackfish and 
Crystal Rivers the country is swampy, and the river banks 
are very low. 

Geo log~ 

Known outcrops of bedrock are limited to two 
localities in this municipality. A section of shale, sandy 
shale, and fine green sand is exposed at the south end of 
Jackfish Lake on sec. 6, tp. 47, rge. 16. The shale is 
marine, but the sand contains small frc,gments of ct. rbom1ceous 
material. The sands are fine, 0nd in this respGct are unli ke 
the Ribstone Creek sands in the vicinity of Paynton, and 
are placed within but nc ~ r th~ top of the Lea Park 
formation. Shale outcrops were found on the east side of 
the lake in s ecs. 6 and 8, tp. 48, r ge. 18. The se are dark 
grey, and are typical of the Len p: .. rk form<:i ti on. Furth er­
more, as shale was everywherG encountered in wells 
penetrBting the drift between the t wo locations mentioned 
above, it is reas8nable to conclude that the Lea Pork 
shale underlies the drift throughout the area. Northeast 
of Jackfish Lake, where the l a nd rises 5QJ to 6JO fe6t 
above the level of the lake, it is not known Vihether the 
rise is wholly owing to an increase in thickness of the 
glacial drift, or in part to a rise in the bedrock in that 
direction. In the latter case the higher beds stratigraphic­
ally would be expected to the northea st, and the Ribstone 
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Creek formation may thus underlie a pa rt of the high er 
land. There appears to be no sands in th e upp er pa rt of 
the l edrook in thG northvic: st part of the municipali tv, 
8s th e dc~p dry holes encount er ed only sha l e below th e 
drift. One hol e wa s drill ed to a depth of 415 fc(t on 
sec. 4, tp. 49, r ge . l q , without strikin~ eith8r wat er or 
sand. Th 2 only indica tion of a bedrock sand is in a well 
on SE . s ec. 14 , tp. ~8 , r g2 . 18 , wher e a good supply of 
water is obtaine d in a fi ne yallo~ sa nd e t a depth of 100 
feet, or an elevation of 1,713 f ee t. The material from 
this well wa s not available for examination, and, hence, 
it is inpossible to stat e ~ h ~ th c r it ropr 2sents glacial 
sand or a sand member in the bodrock . A plausibl e 
explanation ap~ears t o be that the we ll is in a pre-glacia l 
dro inagc cha nnGl that has b ~, n fill ed with glccial sa nd. 

Bedded silts a nd cl t: ys deposit.::d by a gl a ci a l 
l s ke compos e th e surfac e ma t eria ls of the south part of 
this area . Th ey a re und erla in by gl a cia l drift, below which 
are Lea Park sha l es. The s e sha l e s outcrop along Turtle 
River, a nd ha ve bGe n encount er ed in s ~ veral wells. £ n 
unusual featur e of this area is a deep , pr8-glac i a l chsnnGl 
in the vicinity of Scentgrass. A l a r ge t er min2l morai n ~ 
liGs n~rthea st of this a r c~ , cutting e cros e th e corn er of 
the &astern townshi p , And in front or to the we st of this 
is an outwa sh pl ~ in of sa nd cGrrying wa t er. In on€ wel l a t 
Scentgra ss a se nd l ans believed to bG in th e Lea Park was 
encountered at a depth of 26 0 fe e t or a n c l Gva tion of 1, 532 
feet. Such sa nd l ens e s are known elsew her e from thE Lea 
Pa rk, but a re unusual. 

Wa ter Suppl_y 

As th e surfa ce de posits of gla cia l origin are so 
divers e , it is evident tha t possibiliti e s for a ~ood s uppl y 
of wa t e r in them will vs ry a ccorningly. Sand beds suit r bl c 
as a quifers are not known to be pre s ~nt in the b0drock, a nd, 
conse quently, the gla cia l deposits must be r E li ~ d upon to 
yi~ld th a nc ccs sery supply. In the ~rca covGr ed with l ake 
silts west Dnd south of <la ckfish Lake th e glaci a l material 
is not t hick, sever a l ~ells hsving enoounterad bGdrock sh? l G 
at a depth of 20 f Ge t. Nor does the gmount of aoulder till 
below the l a ke deposit a pp en r to a e l s rge . The wa ter 
horizon in this area is in a sand below the l ake silt s , or, 
where this s a nd is a bs ent, a se 2page supply is commonly 
obtaine d on top of the sha l e , but does not al wa ys yi eld a n 
adequate amount of lfit1 t ur. In t he. mora ina l depo s its north 
and ea st of J a ckfish La ke , wa t er is obtainad in sand r nd 
grev 0l dGposits irregularly distri l ut ~d through th e drift, 
which a pp eRrs to be v ery poro us judging from th e cha r got er 
of th e surface mat 2ria l. Sr11E1l l bodi e s of out wq sh ar a vcls 
along the we st ern edga of th G mora ine should yi cld ~ a go od 
supply at v ery shallow depths. 

In th2 southea st pa rt of the se me a r ea an outwe sh 
deposit of se nd slope s we stwa rd. It proba bly r ~ sult e i fro m 
deposition ~Y wa t er derived from melting ice a t thG sc ma ti me 
as the termina l mon1in e to the n::irth a3 st wa s a ccumulo tin~ . 
This out wash s2nd depcsit is a good sourc e of wat0r. In 
some pla ces, however, th e drift is very thin, and wells e t 
a sha llow depth hcv E r Ga ohed ths underlying Lea Pa rk sh81 Gs. 



Much the gre Ei tc:r numb er of wc; lls tbflt have. te r ted the Lee 
Park shnl~s havo found no wa t1...r, and drilling d ~·;,:. p ne lls in 
them is not r~commcnded. 

Township 46, Ran~e 16. In this township Cryst :: l 
Creek floy·;s northwe sterly to Murray Lake, and along its low 
bnnks th.s adjoining l ::i nd is marshy. All the wells in the 
township, with the ex~eption of t wo deep wells drill ~d by 
the Canadian Netional Railwsv a t Sc entgrnss, are lGss then 
60 f2et d ~ep, a nd obtain water from an outwssh deposit of 
grcv~l and sand at elevations of 1 1 740 to 1,760 feet. This 
deposit is the bes t and most const8nt source of water in 
the township, end no doubt could be tapped by other wells . 
It is probably sup9lied by n8 tcr from the hills to thG n~rth­
east. The deep wells in Seentgress appear to b~ in a prc­
glacial valley. In the well at th G section house, sand a nd 
gravel is report€d in the drift at a depth of 197 f ee t, or 
an elevation of 1,595 feet. Thus, it is inferred thAt the 
drift is at la~st ~00 f ee t thick in this area, in spite of 
the fact that outcrops of Lee PArk sh~le occur on the st ~op 
bank of Jackfish Lake only a f ew mil ~ s from th e northwest 
corner of the township. In the r Bnge to the east, at Ifflcy, 
artesian water is f ) und in a buried stresm channGl. The 
elevation Jf the surface of tha flowing wells a t Iffley is 
1,760 f ee t, Rnd the watGr will rise 35 to 40 fe e t above the 
surfe.ce. In the well at the Canadian National Rl1ilwoy 
section house at SeentgrRss the water rises to 1,757 fGct, 
but comes from a some~hat lower level then in th8 wells at 
Iffley. Obviously, th ere for e , the aquifers in th0 two ar~~s 
have no direct connection, but both are pr ~ babl y in the sam~ 
pre-glacial channel, which must have joined the pre-glaci el , 
North Saskatchewan River Valley, although the place of 
junotion is unknown. At present theclcvation of North 
Saskatchewan River at Battleford is less than 1,550 feet, or 
below the level of the gravel deposit in the bottom Jf the 
Scentgross well. 

In an::ther well, P83 feet deep, at the .S tock YE1rds 
at Scentgrsss, s fine sand was enccuntered at 260 feet, or ~n 
elevation Jf 1,532 feet, and continued to the b0ttJm of the 
well at 1,509 feet. This sand is believed to be a sand 
within the Lee Purk fJrm9tiJn. Its extent is unknown. 

T:)wns~~_B9g_g_~1· Jackfish River cuts acr:ss 
the fla t surface of this township between banks thet ore ver y 
l::>w. The surfs ce is believed t 8 be 5 gla c i 9 l 1 ~1 ke deposit :if 
stratified sAnds, silts, and clays. Whe re these sends nr e 
m~derately coa rse they fJrm goo d a ~uife rs, but the silts 8r e 
too fine to serve as water- t earing zones. Several wells 
encJuntered shales ~f the Lea Park form:- ti)n at sha llJW dcpth 2 , 
and these are usuBlly Et p:;or source Jf wft ter. In :-ne well 
107 feet deep, :;n SW. secti~n 25, a fine, watcr-be1ring s8nd 
was encJuntercd. Unless this well is in a pre-gl8cial ch0nncl , 
as in the ce se of the Cancd ian National Railw~y well at 
s~entgrass, it must be in a sand in the Lea Park shales. 
Such sands are kn:wn frJm a number Jf places, but the 
prospe cts ~f striking one of them in a well ere n J t CJnsidcr Ld 
go2d, as they are thJught to be local s~nd lenses. Wells Jn 
NW. sGcti~n 19, SW. s ection 28, a nd SW. eecti~n 30 are 
believed to have enc~untercd the top of the Lea Pa rk shale ~t 
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9 shall~w depth. The we ll Jn SW . s ccti : n 30 wa s drill s d t J 
a depth : f 170 f c0 t, mJ st ~ f wh ich we s in shs l e . N~ sa nd 
body nnd, c Jns equently, n : wa ter wa s enc ; unt er ed in this 
shEl l e , t: lth :: u,Q'h the well wus sunk t : ?. n e l c v ,, ti ~ n ~ f 1,590 
f eet. This is still l JO f :e t a b:v 8 th E sa nd in thG Lee 
Pe rk e t Sc antgra ss St J ckyArds' we ll. It is n ~ t kn )w n hnw 
ext 12 nsive this Lc9. PFrk sa nd ma y pr : vt.. t :.: be , but A well 
350 feet d ~ e p , ~n SW. s ecti : n 25, a ppe r cn tly did n :.: t 
enc Junt cr it, alth ) ugh the well wa s sunk c 1nsid cr a bly bcl :w 
the l evel Pt which it w~ uld be ~xp e ct ~ d t J : ccur. 

T :;wnshi_Q__46..t Ra ng_f_l§.. The s ,.; u th vw st ern b.::undsry 
J f this t 1w nship is North Sa s kn tch twnn River. Th e river 
volley sl Jpe s s r e sto ep, and m~r e tha n 150 f eet high. 
Turtl e River, ~ ith a nArrJw, st e~ p-sided va ll ey, j 1ins N) rt h 
Sask~ tchew a n River fr : m the n orthwest. Glacial lake silts, 
s8nds, and clays cover t his area, a nd a rnorain8l deposit 
lies alo n~ its northern side. 

1'·iostly the water supply is obtained from wells less 
than 35 feet deep in sa nd 2nd ? ravel beds in the drift bel ow 
the ~lacial lake deposits. Most of th e aquifers a re at 
elevations of 1,720 to 1,740 f ee t, with a few at other 
altitudes. One well, on NW . secti on 16 , was drilled in 
yellow sand to a depth of 100 feet or 8n elevDtion of 1,635 
feet. The sand is thou aht to be ~la ci a l, and ma y be in a 
bedrock channel filled with ~le cia l mBteri a l. b nother well, 
170 feet deep Jn s~ . sec t ion 24, struck the Lea Park sha le 
and found no wet er. The depth to the ba se of the drift in 
this well is not kno wn. Throughout the township Lea Pa r k 
shales are thou? ht to underlie the drift, as outcrops 
occur along Turtle River. These shales contain no widespreed 
aquifers, and th e prospe c ts of finding water in them ar e ver y 
poor. Deep drilling for wa ter is, therefore, of no use in 
this township, ~ nd dependence must be placed entirelv on 
findin g water-bea ring sand a nd gr a vel deposits in the drift. 

Towns!_) i.Q_ 47....L_B?.!!E.§_].. 6. Murray Lake pe.rallels the 
ed ge of the l a rge terminal mor~ ine that rises more tha n 
300 feet in a short dista nce to the northee st. So f a r es 
known thi s rise is caused by a t hick d e p o ~ it of glacie l drift, 
as no outcrops we re fo und along th e deeply eroded vr lleys. 
Bordering the l a ke on th e south th e drift is rela tively thin. 
On section 5 it is 40 feet thick, a nd contains only a littl e 
gravel close to the base. An outcrop of the underlying 
strata, on s ection 6 a long th e bank of Jockfish L .ke, 
exposes shale underlain by sandy shale and by a bed of very 
fine sand and sandst~ne. M~ rin e fossils were found in the 
shales, and, hence, it wa s concluded that the se beds 
represent the upper part of the Lea Park formation. The 
sand is too fine to be of any gr ea t va lue as an aquifer. 
These sands ext e nd benea th thE ridge be t ween d8C kfish e nd 
Murray Lr: k2s. Northeast of Murray Lake the bedrock wa s n J t 
observed nor r eport ed in any of the wells, and, lacking th e 
information, it is difficult to det er mine the el evation of 
the bedrock surfac e in this dir ection. ~ost of the wells in 
this part of the township ge t a good supply of wat er at 
shallow depths. A typica l well is the one r ecorde d on 
section 27, which encount er ed a good wat er supply ~t a dep th 
of 22 feet. Sand and gravel form irregula r deposits in tbs 
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drift; they vary gres tly in size, and are believed to be 
particularly numerous in the upper part of the deposit. 

Town~hiQ. __ 17_,._ E~rng~--12.. Much of th is township is 
occupied by Jackfish Lake . The lend surface surrounding 
the lake is covered with fine silts that were laid down 
under water when the lake extended over a lRrge area to the 
south and west. These silts form the main glacial deposit 
above the underlying bedrock shale. Their thickness ranges 
from a few feet to 15 feet, and co: .. monl v a sand close to 
the base ants as an aquifer. When the sand is absent a 
supply of water may accumulate as seepage on top of the 
shale. Some of the f a rners have, however, been unable to 
obtai n sufficient water from wells and have had to haul part 
of their supply from Jackfish La ke. Drilling deep wells into 
the sha le has failed to vield any water below the surface 
deposit. A hole was drilled to a depth of 1,100 feet in 
the villa ge of Meota. Shale wos encountered at a depth of 
40 feet, and there appeAred to be no ch s nge in the formation 
below this depth. The lake clays a ssocia ted with the silts 
resemble the shale in appearance and may be ee sily mi s t Bken 
for it. The i mport a nce in ~ak ing a distinction between them 
lies in the f a ct thPt sa nd and gravel may be found below the 
lake cl8 y, wherea s it is hi ~hly i mprobable that sand will 
be found in the sha le. The be se of th e la ke deposit a nd th e 
top of the shale, therefore, are the most important water­
bes ring horizons. If the water suppl y is a seepa~e on top 
of the shale it can, in places, be incre8sed by locating 
a low position that has a fairly large drainage surfc ce. 

_Township 4 ~~_§lnge 18 . Almost all of this township 
was at one time the bed of a glacial l ake. The silts Rnd 
clays laid down in it form the surface deposits, except for 
the sandv area in th e southwest corner tha t has a fluvio­
glacial ori g in associ a t ed with Turtlelake River. These 
lake silts CJnstitute almost the total thickness of the 
glacial deposits that ov erlie the bedroc k shale, as such 
boulder till as may be present below the bedded silts seems 
to be very thin. No bedroc k outcrops in the township, but 
several wells have struck sha l e below the drift, indicating 
that the Lea PRrk formation underlies th e surface material. 

As the water s upply must be obtained in the surfac e 
deposits, all the wells a re shallow. Records show that they 
range in depth fro m 10 to 40 f eet, with most of them about 
15 feet deep. This represents the thickness of the surface 
material, as a num~er of wells encountered the underlying, 
dark, impervious shale at elevations between 1,760 and 
1,750 feet. These levels are higher thBn that of Jackfish 
Lake, indicatin~ that th e bedrock sur face slopes towards 
the east. 

Only one wat er horizon occurs in the surfa ce 
deposits, but an a dditional supply of water may be obtained 
in places from seepage on top of the shale. The horizon is 
a sand bed that appears to be continuous at or near the ba s e 
of the deposit of bedded lake silts. This sand varies in 
texture and does not offer the same water prospects at all 
points. The elevation of the sand is close to 1,760 feet 
along the western side of the township, the surface of which 
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slopes gr a dua lly towa rds Jackfish Leke . The am2unt of wa t er 
obtainable is in direct proportion to th e amount ~ nd 
character of the sBnd. Where th e se nd is ex tr eme ly fine 
a f~ir amount of water msy be :::ibtained at the c:rnt r., ct bctvveGn 
the shale and surfa ce mat erial . This source is expect ed 
to be nuch bet t er Along the eos t crn side of th e township, 
ns th a drainage surf0ce slopes in tha t dir~ ction, and if an 
old channGl cs n be loca t ed a a ood supply should be obtained. 
Along th e western side , w h0r ~ th e b ~ drock surfgcc roey be 
more or l es s flat , se epa ge a t the contact may not yi s ld any 
large amount of wa ter unl ess small drainage chann.cls cc-:n be 
located on top of th e shal e . Digging into th0 sholc any 
grea t depth has fail ed to produc e wat 8r . 

Township 4.§3-t_J~a~_gc _):E_. ThG rugge d topogra phy of 
this townshi p is that typical of th e we st Grn front of th e 
torminal morain~. Nume rous gulli e s and small strea ms tho t 
trend and flow to th e southwes t diss ect the ooraino l deposit 
into a s eries of ridges along th e wes t ern fr~nt. kssociat s d 
with th es e streams arc large gravel deposits that we r e 
formed whGn large strGams of wa t 0r from the r£tr £a ting ic e 
mass flowe d into .Ja ekfish Lak e . The r elief, as shown by t he 
map, is more than 400 fc:~t . W'hGth er this r elief is 
r.:opr G r,en ted wholly by th e mcra in:=1 l dcposi t c F1 nnot be 
definitely determined until t est ed bv th G drill, Rs no out­
crops of th ~ bedrock we r e s eG n a nywh er e in th e moraine , but 
as a large numb er of moraines are controlled by a ris e in the 
bedrock surfac G it sGcms very probabl e that similar 
c~:mdi ti:ms may be. c.:-102unt cr cd with this moraine . 

As most of th e town ship is pa rt of an India n 
r e serve , and as th e r Gma inder is poor agriculturGl land, v er y 
few ~ells ha ve be en dug . These are all shallow, typica l of 
the one r ecord8d on s ection 24. Th e sand a nd gra vel 
deposits in the drift arc irregul a rly distribut0d throughout 
the boulder till, and hence their ::: ccurrence is diffic ult to 
predict. It would a pp ea r from the che racter of the surface 
material that the upp er part of the drift contains a large 
number of these l ens es or pock ets of sand and grsvel . 

Township_~S3J _ _Bapge_E. The surface deposits in thi s 
township are r e flect ed in th e VRr ious topogr8phic0l featur es . 
Jnckfish Creek, which now is c sms ll str ea m in a it:irae de ep 
valley, at one time was a l a r ge river tha t ent er ed Jackfish 
Lake or its equivalent durin~ glaciol time. Bordering this 
channel are t wo mora ines: th e one on the east is a t e r mina l 
moraine , dissect ed bv nume rous sm-9.ll strea ms in deop gulli.:.:s 
coming from the northea st. Wes t of Ja c kf 1 sh Cr Gc k 8 small 
morainal deposit trends in the s ame dir ecti on. Between this 
moraine and Jnckfish Cre ek ar6 sever a l l a rge gravel deposit s , 
apparently associated with the old channel. The flat plqi n 
west of Jackfish Lake is part of th e old lake bed, and 
bedded silts arc also found on the higher hills in the vicinity. 
of Jackfish Lake post offic e up to on e l eva tion of 1,850 
feet. 

Th~ wa ter supply of the township va ri es ~ 1th the 
different dGposits. In th( mora inal deposits to the east 
and north water is obtained in gr2v e l and sa nd at v8rious 
depths. Sever a l springs emerge a long the b2 s e ~f the larger 
hills; th e s e a re a ssocia t ed with gravel deposits thn t arc 
fairly extensive in some ~f the l a rger valleys. One ~f the 
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largest springs is ::m NW . s ection 23 . On th e higher l c:·nd 
th e sand and grovel m3y not be so uniformly distribut \'d , 
and l oca ti ng a good supply of wate r is l Prgcl y a roottcr J f 
cha nc e . 

In th e fl a t a re8 wes t of Jackfish Lake wA t cr is 
obtained in a fin e se nd. This sand is believed to li e 
below th e bedded silts , e nd has a f a irly l a r ge l a t 2r e l 
Gx tent. Fa rth2r north, in sections 8 and 17, thG b odroc k 
she l e is nc 8 r the surface . Very little sand is pr ~ s en t, 
and tha wa t er supply must be obta ined a s a s eer agc on top 
of the shale . Loca ting a low a r ea Jn th e shale surfa ce, 
wh ich a cts ss a draina~e ba sin, should y i eld a go od supply 
of wa ter s s l ::mg a s th e a nnua l r a inf8ll r ema ins n::irmsl . 
A decrea se in p~ecipitBtion ~ill sJon be r e fl ect ed in the 
wa ter supply. 

TJwnship 48 , Ra nge 18 . The surfs ce deposit in t h i s 
township is m?.de up a lmJ st entir ely Jf ground mJraine . The 
topogra phy is rolling in chara ct er, b c c :min~ n2 r o inul in 
the n2rthca st pGrt. The drift is not very thick , 8s 
indica ted by the l a rge numb er of wells th c t have encJuntercd 
the underlying sha l ~ s a t depths between ?O and 40 feet . 

Outcrops of Lee P3rk sha l e occur on th o ens t side 
of Jackfish La ke in s ec ti)ns 6 ond 7. These shs l e s are 
aeli eved t'.) underlie the drift everywhere in th e t'.)wnship, 
and it is, th ~rc f ~re, e ssenti a l the t th e wa t er sup ply be 
'.)btn ined in th e glacia l matc:riol . Wher e the drift d '.)G S n -:' t 
c ~nt a in send a nd gravel th e '.)Illy available source will t e 
a seepage at the c J nt ac t with the shale . 

It is difficult t J outline definite wa t e r hori zJns 
in this tJwnship, a s recJrds of only a limit ed numb er '.)f 
we lls a re available f~r study. Th6 t Jp ~ f the sha l e surfa ce , 
hJw ever, gives a gJJd indica ti on J f the dip Jr sl'.)pe J f the 
sa nd Jr gravel l ens es th~ t msy be present in the boulder till, 
as these r~ughly p8r alle l one anJ ther. The surfac e J f th e 
sha le rises fr~m 1,7~8 fe e t in sectiJn 4 t J l,8i5 f ee t in 
secti J n 32, shJwing a marked slJpe t :J the s:mthee st :·f 
a b ~ ut 15 f ee t to th e mile . The wells penetra ting th G drift 
or e chi efly c ~nfin e d t : G strip tr8nding diagJnnlly ecrJss 
the tJ wnship fr ~m the nJrt hwes t c:rn~r . The wa t Gr supply 
is c Jrnrn~ nly inad ~qu8 t e , e nd is Jb t a ined as a seepage ~ n 
tJp '.)f th e shRle , e s th er e is very littl e sand in the drift. 
The quality Jf th e water is 9lsJ very p2Jr . Simila r 
cJnditi J ns preva il along th e s Juth side . In area s such a s 
thes E v~ry few rec~mmcnd~ ti :n s ~n h:w t: i mprJve th e supply 
cnn be offered. Whe n th e surf2 ce me t e rifll is gl a ci a l till 
the re is always th e pJssibility J f striking a new ssnd ~ r 
gravel dep~sit with a ~~~d supply : f wa t er. The s eepRgc 
supply, h ~wc ve r, may be i mprJv ed by l:ca ting a well in a 
depressi Jn or dra inage cha nn el Jn t ~p : f the shalG surface, 
thoug~ th e quality ~f thG wa t er within the drift is 
generally b e tt~r tha n tha t ~f the sGepage wat e r tha t ha s 
cJme in CJ nta ct with the shnl€ . 

In the n~rthea st par t of th e t ~wnship wa t er is 
oltained in sa nd e nd gravel within the b~ ulder till. A 
typical well in the or ea is l ocate d Jn NE . s ec ti ~ n 23, wh ich 



23 

yi elds a g~ od suppl y a t a de pth : f 1 6 f ee t. 

A l J~ wat 0r h~r i zJ n wa s cnc:unt er ed in a well 
lJO f ee t dGE p ~n SE . sec ti Jn 14 , a t an s l cv8 ti Jn :f 
1,713 f ee t. This is d ; ubtfully a sa nd in the s hDl c , a s 
n : n c wa s Gnc J unt cr cd in th e deep h ) l c s els ewher e in 
this district, but is m~r e pr ~ ba bly D gl a cial sa nd J f nn 
~ld dr a inBge cha nnel c ut int ; the sha l e . Tra cing such 
a cha nnel is di f fi cult until it ha s bcen id entifi ed a t 
sever a l definit e l J c a ti ~ ns. The cl eva ti : n J f t his sa nd 
is l J~e r tha n J ac kfish Lake , which sugge sts an ~ ld : utl c t 
f J r th e l a ke in this dir6cti : n. 
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LOCATION 

WELL 
No. 

Sec. I Tp. I Ree. I Mtt. 

I •---•---•--

NW I 31 14& 18 
NE 32 

33 
34 

341 
3S I 

SW fS I 4'1 I 16 
NB 16 
SE 87 

47 1'1 
4 
6 

18 
8 
1 

I 

4'1! 18 I 

3 

I 

s 

31 

- 27 -

WELL RECORDS- Rural Municipality of.. ta No. 

TYPE 
OF 

WELL 

dug 
dug 
dug 
bored 

bored I 
bored 

bored 
bored 
dug 

bored 
bored 
bored 
dug 

drill 
bored 

dug 
dug I 

DEPTH 
OF 

WE LL 

H&IOHT TO WHICH 
~ WATER WILL RISS 

ALTITUDE I 
PRINCIPAL WATER·BEARING BED 

WELL I I 1 •bo•• •• Above ( +) 
ln • h Below ( - ) Elev I Depth Elev. 

Surface 
Geo!o~kal Horiion 

CHARACTER 
OF WATER 

I ' . ,-----1 .~~~~~-

20 1'1515 
20 1'18& 
36 1780 
36 1790 

29 I 1785 
S'I 1790 

90 I 17'52 
69 187'1 

189 

200 1773 
26 1'18& 

100 1801 
16 1?55 

100 1761 

'° 1778 

14 11773 
14 1778 

I 

I 

-16 l '139~ 

-11 1769 

-18 I 17721 

l& 1'139 glacial 
20 1765 glao ial 
36 1744 glacial 
36 1734 glacial 

29 117~6, glaoial 
5'1 1733 glaoial 

51 11826 I glaoial 
21 1870 glao1al 

I 
84 1768 glacial 
94 1'107 glacial 
16 1737 glacial 

,m 1748 , glacial ? 

- io 11'lesj 14 1'159 glacial 
- 10 1'168 10 1768 glacial 

- - - - 10 . 1'163 glacial · 
12 1756 glacial 

- i'le I 17451 40 Jl '73~ f glacial 

- n I ..L'l..UOI ...._ .... I ..1.. ·1u. 4 K..LBU..La.L. 

med. sort 
hard alk. 
hard alk. 
bard 

I hard alk. 
hard 

hard 
hard 

sort 
hard 
bard 

sott 

hard 
hard 
bard 
sort 

I har<l 

• 
• 

• 
, •. .u~"" ·Q.l.n.• 

I 

I 

I 

I 

I 

TEMP. 
OP 

WATER 
(ln ~.) 

B f-4 

, _ . .s.a a.ka.t.~h~.~~n··-·-··-···· · 

I 

I 

I 

I 

·1 

USE TO 
WHICH 
WATER 
IS PUT 

D.S. 
s. 
s. 

s. 
s. 

YIELD AND REMARKS 

Good supply in blue clay 
Limited supuly in blue clay 
Good supply. Water oomes through rook. 
Well incomplete at time ot v1s1,. Water 

in gravel. 
jWater in eand 
Good supply 

Dry hole. Sba:Le below 40 ~eet. 
D.S. jLimited supply in ooaree aand 
D.S. Good supply in tine aan4. 

Dry bole. Shale below 40 feet. 
D.S. Good supply in ooaree red sand 
D.S. Limited wpply in 11b.iie •an 
D.S. Good supply in tine san 

Dry bole. Shale below .f.O teet 
D.S. Limited supply in tine aan4. 

D • ..,. 
D.S. IL1m1ted suppl:r in gravel and eand. 
D.S. 
D.S. 1Go04 aupplJ' 1n aand bed 8 teet thick 

Dry bole. Shel• below 20 teet. 
D.S. 
D.S. 
D.S. jL1m1 ted supply in sand below b 

a11ts. 
D.S. 
D.S. 
s. 
D.S. 
D.S. 
D.S. 



I ~ • • u. ..... 
WELL RECORDS____:Rural ~unicipality of..,. ... Jleou."Na .... ..-'68.......s.&..si&t;che.•an ....... " ... -

r I HEtOHT TO Wlllc;:H I I 

I LOCATION PRINCIPAL WA_'J'ER·B&AJUNG BED ' \ WATER WILL RISS TBW,. U8STO TYPE DEPTH ALTlTUDX • 
1 WELL OF OF WELL ~~I-

CHARACTER or WHICH YIELD AND RltMARJCI. 
No. WELL WELL !above .. Above/+/ ·Oeotoclcal Hotboa 

OP' WATER WATU WATZR I i ~ Sec. Tp. Ree. Mer. Inell ·Below - ltlev. .(In.,.~, 18 PUT Surface 
I 

' 
- - - • - - I I 

I SE 2• '8 16 s dug 12 2180 - 0 ' 8171 12 21&8 glacial hard D.S. Good supply in gravel and aan4 
I 

~ 
i I 

I 

sx 6 4€ 17 . 3 dug 27 1760 -22 1738 2'7 1''1~3 glacial hard D.S. Good supply in tine aand · I 
NW ,, bored 60 1833 60 17'7S glao1al hard alk. a. L1m1 ted mpply on top of olay 
SW 23 dug '5 17'1'1 -17 1760 .,e 1'132 glaoial hard alk. D.S • Good supply in aan4 and gravel 
N'I 23 eprine l'1'5o+ hard s. Very .large continuous flow. 

sx ' 48 18 3 dug eo 1808 ,0 1768 glao1al hard s. L1m1 ted eupply on top ot shale 
NW ' dug 82 1'198 20 1'178 glaoial hard D.S • Good supply int 1ne grey aan4 
NW D dug 88 1'183 18 1'165 glacial hard D.S • Good 11upp17. Top ot shale at 20 teet. 
NE ,, bored 35 l81S -25 1788 33 1'180 glacial hard D.S. Limited aippl7 on top o t shale 

I 

NW 12 bored '" 1813 38 l'17e glacial aott D.S. L1m1 ted supply in 7ellow sand I 

I SE 13 bored 70 1'183 3:5 1'118 glacial hard alk. D. Seepage on top or shale 
I SE 14 bored 100 1813 100 1713 glacial ? hard D.S. Good supply in t1 n e yellow aand. 
I sW 14 bored 30 1'183 30 1753 glao1al soft D.S. L1m1 ted auppl7 in t 1ne aan4. 
I NW 1.ft bored 28 1798 .ft() 17e8 glacial hard alk. D.S. Good supply 
I 

SW 22 dug 3~ 1823 Dry hole. Shale below 35 teet. Good I 

supply in well. g teet deep in gravel. 
NE 23 dug 16 17•1 le 1725 glacial sort D.S. Good auppl7 in tine sand 

I SW 28 bored 35 i0eo -2'5 1835 3~ 182~ glacial hard alk. D.S. L1mi ted supply on top ot ah ale 
NW 32 dug 23 1873 19 1854 glaoial h .. d alk. D.S. Limited supply on top ot shale 

I NW 32 bored 100 1883 Dry hole. Shale below 20 feet. 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 --

NOTE-All deptha, altitudes, hei,hta and elevationa (D) Domestic: (S) Stock; (I) Irriptioa; (M) Munieii*ity; (N} Not UMd. I 

civm above arc in fttt. <to Sample taken roe ao.al)'liL 
I 

. . 
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