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INTRCDUC TIGN 

Infonr~tion on the ground-Wa.ter resources of east-central 
Alberta and western Saskatchewan was collected, mostly in 1935 1 during 
the progress of geological investigations for oil and gas. The region 
studied extends from Edmonton in the west to Battleford in the east, 
and from township 32 on the south to township 59 in western Alberta , 
township 63 in eastern Albert~ ; and in part as far north as township 
56 in we s te:::-n Sa sk'l.t eh ewa.n o 

Thi s r p,g ::.: n is cro s ced by !for-eh Sa.skc..tchewan and Battle 
Rivers,, and inol""J.~ es other more or l e ss permanent streams. ]iiost of 
the l akes within the area,, however, a re a lkaline, and water is 
obtained in wells from two sol1.rces,. namely;> from water-b earing sands 
in surface or glacial deposits ; and f rom sands in the underlying bedrock. 

A di·v i s ::.on has b e:m ma.de in the well records, in so far as 
possible, between gl acial and bedrock water -b c~ring sands. In 
investigations for oil and gasi> however, the bedrock wells were used to 
trace the lateral extent of geological formations, with the result that 
the records deal more particularly with this type of well . No detailed 
studies were made of the glacial materia ls in relation to the water :~pr1~· 

nor were the glacial deposits mapped adequately for this purpose . In 
almost all of the region investigated in Alberta , and in all but the 
northeast pa.rt of the region studied in Saskatchewan, water can be 
obtained from bedrock. In a few places , however, the water from the 
shallower bedrock sands is unsatisfactory, and deeper drilling may be 
neceasaryo 

.The water records were obtained mostly from the well ovmers , 
some of whom had acquired thelland after the water supply had been found, 
and hence had no personal knowledge of the water -bee.ring beds that had 
been encountered in their wells . Also the eleva tions of the wells were 
taken by aneroid baromster and are, consequently, only approximate . In 
spite of these defects, however, it is hoped that the publication of 
these vm.ter records ms.y- prove of val-ue to farmers , town authoritie s, and 
drillers in their efforts to obtain water supplies adequate for their 
needs. 

In collecting this ini'ormaticn several field parties were 
employed. These were und er the dir ection of Professors R . Lo Rutherford 
e.nd P. S o Wa1·:::-en of the UniversH.1 of Alberta, C. H. Crickmay of 
Vancouver, and C 9 Oo Hage, until recently a member of the Geological 
Survey. The oil and gas in7estiga tions of which these water records are 
a part were underta.£ea under the genera l supervision of G. s. Hume. 

: ·tb~_ication of Results 

The essential ini'orm~tion pert~ining to ground-water conditions 
is being issued in reports.that in Saskatchewan cover each municipality , 
and in Alberta cover each square block of sixteen townships beginning at 
.the 4th meridian and lying between the correction . lines. The secretary----. 
treasurer of each municipality in Saskatchewan and Alberta. will be 
supplied with the information covering that municipality. Copies of the 
reports will also be aVa.ilable for study at offices of the Provincial 
and Federal 0Government Departments. Further assistance in the 
interpretation · f the reports may be obtained by applying to the Chief 
Geologi:l.~}. Geol0gical :survey, OttaWa.., Technical terms used ir.. the 
reports are defined in the glo~se.ry . 



How to Use the Report 

Anyone desiring information concering ground water in any 
particula r .. ~ 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 w0lls sunk in the glacial drift, or whether 
a. better supply may be obta ined at greater depth in the und erlying 
bedrock formations. Thh wells in gl acial drift commonly show no 
regional leve l, as the sands or gr avels in which the wa.ter occurs a.re 
irregula rly distributed and of limited extent. As the surface of the 
ground is uneven, the best means of comparing water wel ls is by the 
eleV9.tions of their water-bearing beds. For any particula r well this 
elevation is obta i ned by sub-Cr r.cting the figure for the depth 0f the 
well to the ~uter-b earing bed f r om that for the surface el ezat ion at 
the well. For convenience both the elevation .nf the we lls and the 
elevation of the water .... bearing bed or beds in each wel l a re given in 
the well record tab les. Where water is obtained from bedrock, the name 
of the formation in which the water -bearing sand occurs is qlso listed 
in these t ab l es , and this inf ormat ion should be used in conjunction with 
that provided on bedrock formations, pages 4 to W , whi ch describes 
these formatio~G and gi ves their thickness and sequence. Where the 
level of the water -bearing ~~nd is known, its depth a t any point can 
eazily be ca lculated by substracting its elevation , as given in the · 
well record tables, from the alevation of the surface a t th~t 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:f 
all we lls for which records are ava ilable , the class of wel l at each 
location, and the contour line or lines of equal surface elevation. 
The elevc.tion at any location can thus be roughly judged from. the nearest 
contour line, and the r ecords of the wells show a t wha t levels water 
is likely t o be encountered . The depth of the wel l can then be 
calculatedp and some informat ion on the character and quantity of water 
can be obtained from a study of the records of surrounding wells. 

GLOSSARY CF TEmf.S 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, wate r that is commonly described a s alkaline 
usua·11y contains a large amount of sodium sulphate and magnesium sulphate, 
the principal constituent.s of Glauber's sa lt and Epsom sa lts respectively 
Most of the so called a l '-:a line waters are more correctly termed sulphate 
waters, ~ny of which may be used for stock without ill effect. Water 
tha t tastesstrongly of common salt is described as sa lty. 

Alluvium. Depos its of earth : clay, silt, sand, gravel, and 
other ma t er i a l on the fl ood pl ains of modern streams and in l ake beds. 

Aquifer or "Yater -b earing Horizon.. A porous bed, lens, or 
pocket in unconsol ~dated deposits or in bedrock th~t carries water. 

Buried pre-Glacial Stream Channels. A channel ca rved into 
bedrock by a stream before the a dvance of the continental ice-sheet, and 
subsequently either partly or wholly filled in by sands, gravels, and 
boulder clay depos i t ed by the ice-sheet or b .ter agencies., 

Bedrock~ Bedrock, as here used , refers to p:irtly or wholly 
consolidated deposits of gr avel, sand, silt, clay, and marl that a.re 
older -than the gl acial drift. 

Coa l Seam, ' The same as a coal bed. A depo-sit of oarbona.ceoue 
material i'orrned from th.e-~by-pa.rtia.l decompo.si tion e.nd 
bur'lal. 
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Contour. A line on a map joining points that hal.""e the same 
elevation above sea-level . 

Continenta l Ice-Sheet. The great ice-sheet thA.t co-1.·ered most 
of the surface of c;nada wnny thousands of years ago. 

Escarpment. A cliff or a relatively steep slope separat ing 
level or gently sloping areQs . 

Floocd: Plain. A fln. t p"..rt in n. river valley ordinarily above 
we.ter but covered by water ,·-hen the river is in flood. 

Gl acia l Drift. The loos e , unco~aolidated surface deposits 
of sand, gravel , and clay, or a mixture of these, that were deposited 
by the continental ice-sheet . Clay containing boulders forms par t cf 
the drift and is referred to as glacia l till or boulder clay. The 
glacial drift occurs in several formss 

(1) Ground Mor11 i ne. A boulder clay or till plain (includes 
areas where the glacial drift is very thin and the surface uneven) . 

(2) Terminal Mor aine or Moraine . ,\ hilly tract of country 
formed by gl acial drift th'lt was laid dovm at the m'.-lrgin of the continental 
ice-8heet during its retreat , The surface is characterized by irregular 
hills and undrained basins . 

(3) Glacial Ou·'::;wu.sh . Sand and gr ave l plains or deltas formed 
by streams that issued from the continental ice-sheet . 

(4) Glacial Lake Deposits , SQnd and:··cliiyiplains ·fdnirad in 
glacial lakes during the retr eat of the ice-uheet . 

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

Hydrostatic Pressure. The pr essure thqt causes water in a 
well to rise aboYe the point at which it is first encountered . 

Impervious or Impermeable . Beds, such as fine clays or 
shale, are considered to be impervious or impe!."men.ble when they do not 
permit of the perceptible pas sage or movement of ground water. 

Pervious or Permeable . ·Beds are pervious when they permit 
of the perceptible pas :oa.ge or movement of ground water, as for example 
porous sands , gr avel, and sandstone . 

Pre-Glacial Land Sur fa ce . The surface of the land before it 
was covered by the continental ice- sheet . 

Recent Deposits . Depos its thqt have been l aid down by the 
agencies of ~nter and wind since the disappearance of the continental 
ice-sheet , 

Unconsolidated Deposits . The rt.'\.ntl e or covering of a lluvium 
and gl acial drift consisting of loose sand, gravel, clay, and boulders 
that overlie the bedrock . 

Water- table . 
sa tura.ted with water . 
below it . 

The upper limit of the p~rt 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 referred t o a.s dry holes . 
We lls in which water is encountered are of three classes 0 

(1) ·wells iiii. which the water is -under sufficient pressure to 
flow a.boye the surface of the ground. 
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(2) Wells in which the vro. t er is und er presPure but do e s 
not rise to the surface. 

(3) Wells in which t he wa ter does not ri se above the wat er 
t able. 

BEDROCK FORMAT I <-NS OF WEST- CENTRJ, L SASK/1.TCBE1rr:,N AND Et,ST- C:SNTR!c L ALBERTA• 

The f ormat ions t h<i. t outcrop i n west-c ent r a l Saska tchewan are 
a n exten i' ion of .s imila r f orm'lt:i: ons t h"'.t occur in east-c entra l Alberta . 
They a re of Upper Cret a ceious age , and cons i st ent i re ly of re l atively 
soft sh'l l e s and sands , with some bands of hard sandstone and l~,yer s of 
ironstone nodules, The succession, cha r acter, and e st imate d t hickness 
of the formations a r e shown i n t he f ollowing table ~ 

Formation 

Edmonton 

Bearpaw 

Pa le and 
Vari e ga ted 
Beds 

Birch lake 

Grizzly Dea r 

Ribsto.ne Cr-eek 

Lea Park 

Ch9. r a cter 

Gr ey t o wh i tc1 .. ben t onit ic sands and 
sands t ones with gr ey and gr eeni sh 
sha l es ; coa l seams prominent in some 
ar eas ~ as at Ca st or, Alberta . 

Dark sha l es , gr een sand s with smoot h 
bla ck chert pebbles ; partly non-
:marine 1 1~i th 1vhi te bent oni t ic sand s, 
ca rbona ceou s sha l es or thi n coa l 
se9.mS simi lar t o -bilo se in Pa l e Beds ; 
sha l e s at certa in liorizons cont a in 
lob ster claw nodule s and marine f o ss il s ; 
a t . ot her horizons a r e abundant se l enite 
crystal s . 

Li ght gr ey sands with bent onite ; soft, d~rk 

gr ey a nd light gr ey shA.les with se l eni te 
and ironstone ; ca rbona ceous sha l es and 
coa l seams J abundant se l enite crysta ls 
in cer ta in l ayers . · 

Grey sand and sands tone i n upper part; 
mi dd l e part of shq l es and sandy sha l es , 
thin ly l aminat ed; lower part wi t h gr ey 
and yellow weathering sands ; oyster bed 
commonly at base . 

Mostl y da r k gr ey shal e of marine ori gin, wi t h 
a f ew minor sand hori zon s; se l enit e crysta·ls 
an1 nodules up t o 6 or 8 inches i n di amet er 

Gr ey sands and sand stones at t he t op and 
bo ttom, wi t h i ntermediate sands and sha l es ; · 
thin coa l seam in the vicinity of Wa inwr i ght; 
mo stly non-marine, but mi ddle sha l e in some 
ar ea s i s marine . 

Da r k gr ey shale s and sandy sha l e s with nodules 
of ironstone ; a sand 70 f eet thick 110 f eet 
be low the t op of the f ormation i n t he R ib~ 
st one a r ea , Alberta . 

Edmonton Format i on 

Thicknes s 
Feet 
1, 000 to 
1,150 

300 to _ 6~~ 

-Whins 
r apidly to 
the north­
we st 

950 t o 1, cno 
in Cza r-Tit 
·lfi ll s ar en f 
may be thin­
ner el sewh ('.) r c 

100 in west, 
but less to 

east and 
south 

Ma.xnnum., 100 

Maximum, 325 
at Viking; 
thins ea st­
ward 

05& to 1,100 

The name Edmonton f orma tion wa s f i rs t applied t o t he bed s 
conta ining coal in t he Edmont on a r ea , and later t o the srune beds in 
adjoining ar eas . The formation has a t ota l t hickness of 1~000 to 
1,150 f eet, but is bevelled off ea stward and the east edge of the formation 
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follows a north·rest line from Cororn.tion throui;h Tofield to ?. po int 
on North Sasb,tchewan River <>.bout midv.".:ly between Edmonton o.nd Fort 
Sa.s~~tchevmn . No Edmonton beds occur northe::tst of this line , but 
the for mg,tion 'uecomes progr ess i ve ly thicker to the Gouthw0st due t o 
the fact that the beds incline in that direction qnd the surfac e 
bevels a.cro ss thE:r.J. . 

The Edmonton form". tion consists of poorly bed~.ed grey 0.nd 
gr eenish clay sh?. l es , co::i. l se£1.ms , anc1 sands qnd sandstones th<·.t 
conta in cb.y Qnd 'l white materhl known as bentonite . This m'lteria l 
when wet is -very sticky 'l.nc swells grec.tly iiil. volume , 'lnd when dry 
tends to give a. white appe'lr':lnce to the ·~eds cont'l.i ning it , Such 
beds a r e reb.ti'·e ly imperYious to i•rater , and 0 ,t the surface produce 
the "burnsw of barren grounc1 where ve get::t tion is scanty or e:bsent . 

Water is rehtively abundant in the Edmonton fornrtion , which 
cont9.ins much S':..nd , commonly in the form of isohted lenses distributed 
irreguhrly through the forrn<t tion . Consequently , there is little 
uniformity i n the depth of wells e;,-en within '.l small are'l. . ·water also 
occurs commonly with co'll seFtms and , unlil<:e the S'l.nd lenses , these bed s 
a re much more regular R.nd per sistent . In contraBt with tho ·water from 
the bentonitic s::tnds , which is gener':l.lly " soft11 , water from the coal 
se".ms , IJ;'S the w".ter f rom the shal low surface deposits , mo.y be 11 ha rd". 
The bas'l l beds of the Edm0nton form':lti on usu~dly uont'.'l. in fresh •ra ter , 
but this ffi'.lY become bn.cki sh locally where the und l" rlying Beo.rpaw beds 
·contain hi ghly nlkn.line or Sfll ty wn ter . 

Becrr paw Formation 

In southern Albertn. , where the Beo.rpaw f orm".tion is thickest , 
the beds composing it are m~.inly sh2,les th~.t h'.l:\e been deposited in 
sea wn.ter . In the a r ea north of tovmship 32 the form'1.tion thins to the 
northwest '1.nd becomes a shore line deposit composed of sh'.des cont?.ining 
bentonite , impure s::i.nds , and thin con.l sea.ms . In some '!..reg,s , as o.t 
Ryl ey '.l.nd ne'lr Monitor, '.lnd in the Neutral Hills , the Be'.lrpn.w cont'.l.ins 
pebble beds . ,;..t Ryley these '1.re consolid'.1.tod into "· conglomer"..te , 
but mostly the pebb l es nr.e loo sely distributed in shale or sandy bec1s . 

In the o.reo. :imrnedhte ly north of tovmship 32 the Bearpaw 
occupies a widespread belt benei::.th the ghcfo.l drift , but farther 
northwest the belt rn.rrows , nnd '.l. t Ryl ey <:tnd northwestvm.rd it is only 
a few miles wide . This belt crosses North Sa sk:' tchewqn River ab<rnt 
midway between Edmonton nnd Fort Sa.sk~tchewan . Bearpo.w beds form the 
ma in bedrock d epo s its of i;he Neutr'1.l Hills. FarthPr south, where 
they h~7e an expo sed thickness of qt least 400 feEt , they cont'.lin 
gr een sands , ::i.nd beds of marine sh'.lle interfincer with the bentonitic 
shales and sands of the underlying fom".tion . To the north, on the 
bn.nks of North Snskat.chevr:m River , the di-·ision between the Bearp'lw 
and the overlying and underlying for~~tions is indefinite , qnd the 
thickness 0f beds of Be::i.rp".w age is rel 0 ,tive ly srrtr;>.11 . 

The v~ter in the Ryley ar e'.l is from the Bearpa.w forni'l.ti on, 
and is S'1.lty . In other 9. reas to the south the marine Beo.rpaw 
f ormation carries gr een sand beds th'1.t yield f r esh iNo.ter , but commonly 
a much better suprly is found by drill i ng through the Bearpaw into the 
underlying Pale Beds . 

In Saslc:i.tchew::i.n , Be'l r paw beds occur southeqst of Maclin and 
south of Luseland and Kerrobert . Only the basa l beds are present , and 
t hese contain green sands that are commonly water-bearing . 

Pale and Variegated Beds 

Underlying the Be~rpaw formation is a succession of bentonitio 
sands , shales , and sandy sha l es containing a few coal sea.ms . The upper 
part of this successi'Jn, due * o the beI ~'Jnitic content , is commonly 
light coloured '3.nd has been de.scribed a" the Pale Beds , whereas the lower 
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part is darker, and is known as Variegated Beds . In part , da rk sha l es 
are pre sent in both Pale and Vari egated Beds; others are greenish , grey, 
brown, an0 dark chocolate, carbonaceous types . The sands may a lso be 
yellow, but where bentonite is pr esent it imparts a light colour to the 
beds. Both Pale and Variegated Beds are characterized by the presence 
of thin sea.ms of ironstone , commonly dark reddish, but in part purplish, 
Selenite (gypsmn) cryst~ ls are , in places , abundant in the shales. 

The best sections of PQle Beds exposed in the region are 
in the Tit Hills, southwest of Czar. These hills carry a thin capping 
of Bearpa.w shales, beneath which, and a round Bruce lake , more than 200 
feet of Pale !eds are exposed . The tot'3. l thickness of Pale and Variegated 
Beds in the Tit Hills area is about 970 feet . Variega ted ·' Beds outcrop 
near Hawkiixs on the Canadian Nationa l Railway west of Wainwright, but no 
area exposes the complete succession, which is considered to comprise about 
200 feet of beds, 

Records of wells drilled into the Pale and Variegated 
Beds do not, in genera.l , indicate l a tera l per sistence of sands for long 
distances, nor any uniform average depth to water-bearing sands in a local 
area . This points to the conclusion that the sands are mainly local lenses, 
but as such lenses are numerous , few wells f a il to obta in water. In the 
Cadogan area many flowing wells have been obta ined from sands about midway 
in the succes~ion. In western Saskatchewan Paleland Variega ted Beds occur 
over a wide area. from Maclin and Kerrobert northea.st throuEh Wilkie to the 
Eagle Hills, south of Battleford. Numerous outcrops occur in the area 
south of Unity at Muddy Lake , but south and east a round Biggar these beds 
are almost wholly concealed by glacial drift. 

The water from the sands of the Pale and Varieg~ted Beds 
is generally soft . The supply, apparently, is dependent in part on the 
size of the sand body that contains the ~~ter a nd in part on the ease with 
which water may be replenished in the sand . Small sand lenses surrounded 
by shale& may be filled with watti r ·· th'3.t has infiltrated into them, but when 
tapped by a well the supply may be very slowly r eplenished. In many 
instances such wells yield only a small supply, a lthou·gh this is commonly 
persistent and regula r. 

Birch lake Formation 

The Birch lake formation underlies the Variega ted Beds, 
but in man~r are~s the division is not sharp . The type a rea of the 
formation is along the north shore of Birch Lake south of Innisfree, 
where a section 65 feet thick , composed mostly of sqnd , is expos ed . The 
total thickness of the formation in this area is ~bout 101 feet, and 
although this is dominantly sand a centr a l part is composed of a lternating 
thin sand and shale beds. At the bace of the form~tion, 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 ormation the sand is 
commonly massive a nd outcrops t end t o consolidate into hard , nodular masses 
from a foot to a few feet in diameter. Apparently these are formed through 
the deposition of salts from the water that finds '.?.n outlet 8. t the outcrops. 
In fact, in some a r eas the sand may be traced a long the side of a hill by 
the pre sence of small springs or nodular nL'l.sses of sandstone • 

The Birch lake formation occurs under the drift and 1n 
outcrops in a large area south of North SaskatcheW3.L River and northeast 
of a line from Willingdon t o Inni.sf'ree a nd Minburn.. East of this a rea 
the south~rest boundary is more irregular, but outcrops Qre persistent on 
the banks of Battle River from a fetJ- miles north of Hardisty to a nd 
beyond the mouth of Grizzly Bea r Coulee in tp. 47 , rge. 5 . It is believed, 
too, that a large area r.ear Edgerton and Chau~in is underlain by the Birch 
lake form~tion and that it extends southeastward into Sa slasltohewn.n aro"lm.d 
~..a.nitou lake ~and southeast to Vera. 
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It is thought that the Birch Lake formation thins 
eastward from its type section at Birch lake , and th~t it loses its 
identity in western Saskatchewan . 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 beneath younger formations 
is ul\Jm.own, Wherever it occurs a::- a sand, however, it is water-bearing, 
although in some areas the sand is apparently too fine to yield any 
considerable volume of water. In other areas , however , it persistently 
Uields good wells . There is no apparent uniformity in the character of 
the water , which is either hard or soft in different we lls in the same 
general area . Direct cont'1.ct with surface' vraters th?.t c ~ntain calcium · 
sulphates may in time change a "soft" 1iva ter w·e ll to a"hard" water well, 
and many wells are not sufficiently cased to prevent the percolation 
of water from surface sands into the well, and hence into the deeper, 
soft water producing sanos . In r~rt this accounts for the ch~nge in 
character of the wuter ·in a we ll, n. feature that has been noticed by 
marw well owners. 

Grizzly Bear Formation 

The type locality for the Grizzly Bear form~tion, 

which underlies the Birch lake beds, is near the mouth of Grizzly 
Bear Coulee, a tributary of Battle River with outlet in tp. 47 , rge. 5. 
The form'l. tion is mainly composed of dark shaHis~thnt were deposited :l.n 
sea w~ter . At the mouth of Grizzly BeQr Coulee two sh~le sections , 
each about 100 feet thick, are separated by a zone of thin sand beds. 
It is now Eecognized tha t the upper section is the Grizzly Bear shale , 
and th.9. t the lower one, very simib.r in cha racter and also deposited in 
sea water , occurs in the next lower formation, the Ribstone Creek. The 
Grizzly Bear shale conta ins a thin nodula r zone about 50 feet above the 
base, that is, at G.bout the centre of the formfl tion. This zone is sandy, 
and is believed to yield wnter in various wells . Other thin sands, in 
places water-bearing, are qlso present. The impervious nature of the 
Grizzly Bear shales make s the overlying Birch Lake so.nd a strong acquif'er, 
as water collects in the sand above the sh'.l..le . The contact of the Birch 
Lake and Grizzly Bear formations can be traced in some places by the 
occurrenc e of springs issuing from the base of the Birch Lake sand evert 
where this .is not exposed . 

Grizzly Bear shales occur in a road cut on the south 
side of Battle River near the highway 'bridge at Fabyan • The shale a 
in this area a r e about 100 feet thick. It is thought they extend as 
far west as the Viking gas fi e ld, where they have been recognized in 
samples from deep wells , It is probable, however, that the shales thin 
westwardrand thicken eastward so that their gener a l form is a wedge 
between both hi gher and 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 area in east-centrrrl Alberta extending into 
Saskatchewan mainly in the area south of Battle River . 

Ribstone Creek Formation 

The type area of the Ribstone Creek fonnation is on 
Rib·stone Creek nea r its junction with Batt le River in tp. 45 1 rge. 1, 
W. 4th mer,. At this place the lower sand beds of the f ormation are 
wel l exposed. The upper part of the lower s~nd member of this fonnation 
outcrops on the north side of Battle River, in the northeast part of 
sec. 26, tp. 47, rge. 5, near the mouth of Grizzly Bear Coulee~ Above it, 
higher on the bank and at a short distance from the river, there is a 
12 foot zone of carbonaceous and coaly beds in two layers, each about 
2 feet thick, separated by G. feet of shale. Above this are 90 feet of 
dark shales that are thought to hs.ve 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 c-0rrtn.ining oysters in the basal part . 
This sandy zone is the upper sand member of the Rib stone Creek formation .. 



It thickens to the east a nd west frrm the Griz~ly Dear a rea but is 
probably at no place much more than 50 feet thick . 

The lower sand member of the Ribstone Creek formatio~ 
also varies in thickness from a minimum of about 25 feet. On the 
banks of Vermilion Creek , north of MG.nnville, the basal S'lnd is ?.t 
least 60, ?..nd may be 75,feet thick. It is overlain by shaly sand and 
sandy shale beds, whi ch replace the sh'.'.le beds in the centr'll part of 
the formation as exposed a.t ·. the mouth of Grizzly Bear Coul9e . In the 
Wainwright area, where the form?..ti0n has been drilled in deep wells, 
the basal sand is 60 feet thick , with the centra l p?..rt composed of 
shale containing sand streaks. The upper sand member i s ~bout 20 f eet 
thick in this area. The total thickness of the formation in the 

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

The Ribstone Cr eek forma t ion is widely exposed in a 
northwest-trending belt in ea st-central Alb ert~ . The southwest boundary 
of this nnrthwest-trending belt passes through the mouth of Grizzly 
Bear Coulee in tp . 47, r ge . 5, and beyond t o the Two Hills area in tp~ 
54, rge . 12, whereas the northe.?..st boundary crosses North Saskatchewan 
River southwest of Elk Point and extends northwest to include an area 
slightly north of St , Daul des Metis and Vilna to tp ., 60 1 rge . 14. 
Within this belt water wells are common in the Ribstone Creek sands, 
which a. r e a lmost without exception water-bear ing in some part of the 
formatiox:.., The limits of the belt to the northe?..st determine the 
limits of water from this source, but to the southwest of the belt, 
a.s here outlined, W<;>.te r may be obtained in this f onnqtion by drilling 
through yhe younger beds that overlie it. The Ribstone Creek sands 
a.re a prolific source of water in many pl n. ces and henc e the distributinn 
of this form.a tion is of considerab le economic importance . Where the 
formation consists of upper and lower sands with a. central shale zone 
only the sands a.re water-bearing, a lthough thin sand members may occur 
in the shale. Where t he f orm?, tion is lar ge ly sand the distribution of 
water may be in any part of the f onnation, a lthough the upper and 
lower sands a re perhaps the better aqut&ers. To the east of Alberta., 
along Battte River and :Rig Coulee in Saskatchewan, the Ribstone Greek . 
sands are marine~ Marine conditions appar ently become more pre"Valent 
to the southeast and it is believed that in this direction the sands 
arD gradually repla ced by marine sha.les. Thus at some distance 
southea.st of Ba.ttleford the Ribstone Creek formation loses its identity 
and its equivalents are shales in a marine succesfion. 

Lea. Park Formation 

The Lea Park formation i s largely a marine sh'.:1. 1 e, and 
only in the upper 18~ feet is there any water. In the Dina area south 
of Lloydminster the upper beds of the Lea . P~rk consist of silty sha.les 
~bout 110 feet thick underla in by silty sands 70 feet thick. Below 
these SQnds a.re marine shales only, and these yield no fresh wat er 
either in east-central Alberta or west-centr ql 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 northea.st , is not known, but as the strata in ea.st­
centra l Alberta. have a southwest inclination, progressively lower beds 
occur at the surface to the northeast . Thus -.a. t a. short distance beyond 
the northeast bounda r y of the Ribstone Creek formation, as previously 
outlined, the sand in the upper Lea Park reaches the surface , a nd 
repre sents the l ast bedrock ~.aquifer in that direction. Farther northea.st 
water muet be obtained f rom gl ac i a l or surfe,ce deposits only. In 
Alberta. this area. without fresh water in the bedrock includes the country 
north of North Saskatchewan River in the vicinity of Frog Lake and a 
:ln.rgy area extending to and beyond Beaver River. In thi s a rea , however, 
more h-e-sh water streruns~ -are-~s.errb--kha.n_ _..farth.er south, and bush la.l'.dS 
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help to ret~in the surface w!iters. The a rea northeast of North 
Saskatchewan River in Saskatchewan is almost wholly within the 
JLea Park formation, where water can be found only in surface deposits. 

WATER ANALYSES 

Intr oduction 

Analyses were made of water samples collected from a large 
numb er of wells in west-centr a l Saskatchevmri. Their purpose was to 
determine the chemica l c h0.racteristics of the waters from different 
geolo gica l horizom, a nd thereby af' si 'st' in ·mhlai:g.g corrolo.. tions .of·.- the· 
stra ta inwl· ich the ·wo.ters occur. Although this was the main 
objective of the analyses , it '!!Na-a;.also r ea lized tha t a lmowledge of 
the miner~l content of the water is of interest ±and va lue t o the 
consumer . The analyses were all m.'lde in the h bora tory of the Wa. ter 
Supply a nd Borings Section of the Geolo i; i ca l Survey; Ottawa . 

Discussion of Chemica l Determinations 

The dissolved minera l constituents va ry with the material 
encountered by the vm. t e in its migra tion to the reservoir bed. The 
mineral salts present a re referred to as the tota l dissolved solids, 
a nd they r epresent the rei.lidue when t he water is completely evapora. ted .. 
This is eYpressed - quantitatively as "parts per milli0n", whi ch 
refers t o the proportion by v:e ight in 11 000 1 000 p~rts of water. A 
salt when dissolved in water separates into t wo chemic~l units called 
"radice.ls", and these B. re expr essed as such in the chemical ana lys es ,,. 
In the one group is included the m~tallic elements of calcium (ea), 
magnesium (Mg), and sodium (Na ), a nd in the other group a.re the 
sulphate (S04), chloride (Gl), a nd carbonate (co3)' radica ls. 

The analyses indicate only the amounts of the previously 
mentioned radicals, thus neglecting any silica , alumina , potash, 
or iron that m~y be present. It wil l be noticed tha t in most instances 
the total solids are accounted for by the sum t ota l of the radica ls as 
shown by the an~lyses. Actually, the residue when the water is 
complete ly evaporated still reta ins some combined water of crystallization, 
so that the fi gufes for the " total solids" are higher than the sum 
tota l of the radicals a s ,determined . TThese r a dicals a re a lso 
11 oalculated in assumed combinations" to indicate the theoretical a.mounts 
of different sa lts pres ent in the water. The same method was followed 
in ea.eh a nalysis, so t hat ~he t able presents a c nn s istent record of 
the different compound s present. 

Mineral Constituents Present 

Calcium. Calcium (ea ) in the water comes from minera l 
particles present in the surface deposits, the chief source being 
limestone , gypsum, a nd dolomite. Fos s il sheals provide a source of 
calcium, as does also the decomposition of i9neou8 rocks . The corrnnon 
compounds of calcium a r e ~~P. lcium carbonate (CaC03) and calcium 
sulphate (CaS04). · 

Magnesium. Magnesium (Mg) is a common cons:t±tuent of many 
igneous rocks e.nd , therefor e , very preva lent in ground vvater . Dolomite, 
a carbonate of calcium and magnesium, is also a source of the mineral. 
The sulphate of mag-.aesia (MgS04) combine s with water to form "Epsom · 
saltsn and r enders the vm.ter unwholesome if pr esent in l a rge amounts .. 

Sodium. Sodium (Na) is derived from a number of the important 
rocki-.forming minera ls, so that sodium suj!lpha te and carbonate a.re very 
common in ground VJaters. Sodium sulphate (Na2so4 ) o-omb1.nes with water 
to fonn "Gla.uber 1 s sa lt" o.nd exceE>sive amounts ma.al-the water unsuitable 
for driii.king purposes• Sodium carbona.-te ~NazCU3 ) or "'black alkali'!' · 
waters are mostly soft, the degree of softness depen0ing upon the r atio 
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of sodium carbonate to the calcium Ftnd magnesium salts . 17aters 
containing sodium carbona te in excess of 200 parts per million 
are unsuitable for irrigation purposes 1 • Sodium sulphate is less 

"The extreme l:i.mit of salts for irrigation is taken to be 70 parts 
per 100,000, but plants vlill not tolerate more than 10 to 20 parts 
per 100,000 of black .alkali (alkaline carbonates and bica rbonates)" 
Frank Dixey in ·11 A Pro.ctical fundbook of We.ter Supply", Thos . Murby 
& Co ., 193l, P • 254. 

harmful. 

Sulfhates . The sulphate (so4 ) salts r eferred to .in these 
analyses are cqlcium sulphate (eaS04), magnesium sulphate \MgS04 ) , 
a:nd sodium sulphate (Na2SC\~,) •. 

Chloride. Chlorine (Cl) is with a few exceptions , expressed 
as sodium chloride (NaCl), that is, common table salt . It is found 
in all of the an.~lyses , most of the waters conta ining less than 200 
parts per milliun, but some as much as 21 000 or 3 , COO parts. These 
waters have a bra ckish taste . 

Alkalinity. The alkalinity determined in these water 
analyses is based on the assumption that the only salts present in 
the samples that will neutra lize acids a re ca rbonates, and that , 
consequently, the degree of o. lkalinity is proportional to the amount 
of the carbonate r ad ica l (C03) present . 

Hardness . The hnrdness of wate r is the t ota l hardness, and 
has been determined by the amount of a standard soap solution required 
to form a lather that will stand up (persist) for 2 minutes . Ha.r~nG3S 
is of two kinds, temporary and permanent . Temporary: ha.rdness is 
caused by calcium and magnesium bicarbonates, which a r e soluble in 
water but are precipitatsd as insoluble normal carbonates by boiling, 
as shown by the scale that forms in tea.kettles. Permanent hardness 
is caused by the pres ence of CQlcium and magnesium sulphates , and is 
not removed by boiling. The tvvo forms of ho. rdness ' are not distinguished 
in the water ana lyses . Wa ter s grade from very soft

2
to very hard , and 

can be classified a ccording to the following system : 

The"Examina. tion of Wa tera and Water Supplies", Thresh & Beale, 
page -21, - i<;·ourth-Bd . 1933 • 

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

A wnter with 50 to lCO degrees of hardness may be said to be 
moderately soft. 

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

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

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

Hard waters are usually high in calcium carbonate. Almost 
all of the ~~ters from the glacial dri~ are of this type , especially 
those nht associated with sand and gr avel deposits that come close to 
the surface . 
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In soft water the calcium ca rbonate has been replaced by 
sodium carbonate, due t o natura l reagents pr esent in the sa nd a nd 
clays . Bentoni t e and glauconi te P., r e h 'lo s11ch reo.gents lmown to be 
pres ent . Montmorillinite, one of the clay-fonning minerals, has the 
same property of softening water , ~wing to the absorbed sodium that 
is o.va ilable for chemica l r eaction • 

1 
Piper, A. M. "Ground Wa t er in Southwestern Pennsylvania11

, 

Penn . Geol. Surv., 4th series . 

If surface water rea ches the lower sands by percolo..t ing 
through the hi gher beds it may be hi ghly cha rged <"i th calcium sa lts 
before reaching the b eoroc~ formations cont'l ining bentonite or 
glauconite. The completene s s of the exchange of calcium ca rbonnte 
for sodium carbon.ate will, t herefore, depend upon the l ength of t ime 
that the water is in conta ct wi t h the soften~ng r eagent , and a lso 
upon 1'he amount of this mo.terhl pr e s ent. The ro.te of movement of 
undergboun:dr'lwater will, conseqmmi:iiyy, be a f a ctor in determining the 
extent of the r eaction. 

The amount of iron present in the water wa s not determined, 
owing to the possibilities of contami nation from the iron casings in 
the we lls. Iron is pr esent in most vmters , but the amount IllD.Y be 
small . Upon exposure to air la r ed precipita te forms , t he water becomes 
acid, and, hence, has a corrosive a ction. When iron is pre sent iri 
large amounts the wat er has an inky t a ste. 

WA TER ANALYSES IN REL:\.THN TC! GEOLOGY 

Glacial Drift 

The quality of the water f rom gl acial dri~ depends l ar ge ly 
on the natur e of the deposit from which it comes and on the depth of 
the aquifer below the surface . Gl acial deposits may be divided roughly 
into three types. 

(1). Sand and grave l beds that form the surfa ce deposit, such 
as outwash materia l a nd gl a cia l l ake sands. 

(2). :guried outwash and intergl achl depo sits between two tills 
of boulder clay• 

(3). Pockets or lenses of sand a nc gr a vel irregula rly distributed 
throu gh the till. 

Water from surfa ce SSJlld' ' d~posits i s norm'llly lhow in dissolved 
salts, the t otal being genera lly les s tho.n 1, 000 parts per million. 
\!\There l arge amounts of limestone occur in the gl a cia l s<md a nd grave l 
beds a characteristic constituent of the gl a cia l water is ca lcium 
carbonate , the amount pr esent va r ying from 300 to 700 parts per million. 

Water f rom buried outwash depo s its contains more dissolved 
salts than the surface sands, a s the water in order t o reach t hem ha s 
to percolate through overlying~till. Ra in wa t er contains ca rbonic ac id, 
wh ich ~ots as a solvent and d~ssolves a gr eat dea l of calcium, ma gnesium, 
and sodimn from the rock-forming :minera ls. Sulphate sa lts a re commonly 
pre sent , though their proportions vary gr eat ly in the different waters 4 

The shales tha t a r e incorpora ted in the drift a re hi gh in ca lcium sulphate, 
so that the ~mount of sha l e pre fent will modify the qua lity of the water . 
The oxidized upper part of the dri~ conta ins les s sulphate than the 
deeper, le ss oxidized boulder clay. The character of the water in the 
buried outwash deposits will, therefore, depend.largely on the 
oompoettion a nd amount of till that overlies it. 
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Water from irregular ly distributed sand and gr~ve l beds 
will vary in it s content of dissolved so. lts depending upon the 
character of the :mD. teria l surrounding the res ervoir beds . As the 
water in this type of depo sit does not flow t o o.ny mar ked extent , 
it is apt t o be more highly impr egnated with so luble sa lts than where 
the underground movement is more r apid . Soft water in the drift is 
mostly confined t o sha llow we lls in sands lovv in ca lcium cr:.. rbonate . 
Waters f rom glacial l akar clays n. r o sometimes high in soluble salts : 

The sample from a we ll in glac ia l l ake clay on N.w.,} sec . 27, tp . 
42 , r ge . 17, h"'.s 11 1 040 part s per million of soluble salts , la r ge ly· 
lllD.gnesium sulph~te and sodium sulphate . The sampl e f rom SE . i sec. 
13, tp . 42 , r ge , 16 , which is believed t o come f rom glacial lake 
silts , h~ s o. very di ffer ent composi tion , The t oto. l solids in it 
n.r e only 440 parts per mi llion, of ·vhich 250 a r e co. lcium ca rbonate . 
The gr eat difference in these wo.te r s is due t o the hi gh so luble sa lt 
content tlut is as rnchted wi th t he l ake clo.ys but ::i.b sent in the 
silts . Aver o.ge dri ft wa ter conti:t ins beti.veen 1, 000 ::i.nd 31 000 par ts· 
per mill ion of di ssolved miner~ l sQ l ts . 

1eo.rpaw Formation 

The Bear po.w fo!"Il1'.lt i on consists of da r k mar ine sho.los and 
bed s of green sand . Water from these sc.nds. ho. s o. t ofo.l solid count 
r anging from 300 t o 1, 600 parts per mi llion and a hardness of more 
than 300 degr ees . Co. lcium C'trbono.te is very ma r ked in a ll sampl es , 
due , perhaps , t o the proximity of the ·water sands t o the glacial 
drift, Sodium sulphate is the chief so.l~ pres ent , followed by 
ca lcium carbonate , magnesium sulphate , magnesium carbonate , and 
sodium chloride in decreas ing wnount-a . Thes e waters ar e distinguished 
f rom the overlying dr l f t waters by being relatively low in t otal 
disso lved solid s , and in conta ining no ca lcium sulphate and only 
moderate a.mounts of sodium sulphate , ma gne sium sul phate , a nd magnesium 
ca rbonate . 

Ya l e Beds 

Pa l e Beds underlie the Bear paw formation. Total solids in 
wat ers from thes e bed s vary from 700 to 1 1 300 parts per million , The 
water is , in most insta nc es , soft , as it conta ins sodium carbonate in 
excess of calcium and magnes itnn carbonates , bu t ¥hen mi xed with surface 
water high in ca lcium carbonate , it will become hard . The hi gh 
concentration of sodium sa l ts , espec i a lly sodium carbonate , in 
contrast wi th the calcium and magnes ium. sa lts distinguishes this water 
from tha. t in Bea.rpaw sands . The Pa le~_Beds i nc lude much bentoni te , and 
it i s this minera l that acts ' as a water softener wi t hin t h e formation . 
The f ollowing analyses a. r e typical of ~~ter s f rom the Pa l e Bods : 

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

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

CaC03 73 18 53 35 

CaS04 

MgC03 52 14 45 38 

MgS04 

Na2cro3 297 679 464 562 

Na2S04 297 158 266 437 
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Na.Cl 31 45 46: 1 30 

Tofal solids 760 l 1, 020 i 940 1,260 j 
i ' 

Hartlness 100 20 ! ' 30 75 u 
! 

V:'.1.riega. ted Beds 

In Senln.c Run.l Municipality, Saskatchewan , a. r e a number of wells 
that have water very similar in character to th.,_t f ound in the Bearpo.w 
fonnation . These wells tap an horizon tha t corresponds with the V'\.riegated 
Beds in Alberta , al though they he,ve not been sepR.r ated f rom the Pa.le Beds . 
They a re less bentonitic thqn the Pale :'..Beds and darker in colour. The 
water is ha r d and h.'l.E' a low dissolved solid content. The three analyses · 
given below show a. gr eQt denl of simila rity and suzgest ~ conunon horizon . 

; NV'I • sec. 21, NVV. sec. 3, SE ~ sec. 28, 
Salts j tp.41,rge . 26 tp.41,rge.28 tp.40,rge .2n 
C<:>.C 03 250 3~5 125 

CaS 04 

MgC03 1109 r: o 155 

~·~~.~gS 04 149 104 fl 9 

- --- ·-
Na2C03 

,.... 

Na2so4 98 132 386 

NaCl 12 12 18 

Tote.l r-s olids i 640 640 78') 

Hardness 600 600 500 

Rib stone Creek Formation 

Chemical analyses of w~ter froN the Ribstone Creek form"1. t ion vary 
more than in the Pa le Beds , the rea son b e ing that at sever9.l differ ent 
h orizons the sediments show c )nsiderG.ble lr\.ter 'l. l vn.ria. tion . The fonn.a.t ion 
includes both mar ine and non- marine beds, thin coal seams being pre sent in 
the basal p'lrt of the fo:rma. i:ion a round Paynton,, whereas south of Lashburn, 
on Battle River , marine fossils wer e found in strata. consider ed to be at 
9.pproximately the same horizon . The water analyses show sim.ilo.r i ties vdthin 
lim.i ted a reas , but long di st"1.nc e correlo. tions ce.nnot be made safely except 
for the saline waters th?.t occur in the flo "ling wells at Vera , Muddy Lake,, 
and at the south end of Tr 9.mping Lake . Analyses of these vm.~ers a r e given 
in the following ta.b~o: 

! ' i . i I I 
SE ~ se c.25,, SE .. sec .22 ~ 1 NE . sec .36, l SIJV . sec.7 SE . sec.30, j SW.seclO, 

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

I 

I 24, 22 , r ge . 20, 

CaC03 l 73 73 73 198 108 ~ 90 
i - - - -

Ca.8 04 ! 
... - - ,.., m- -

-- -
MgC03 38 38 38 52 69 52 

i - - -- -
MgSo4 - - ... - - ... 

: 
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Na.2C 03 129 119 129 11 106 1Z5 

Na.2SO~ 55 55 61 61 49 43 

Na.Cl 2, 929 3,036 2 ,690 2,863 3,531 3, 86 1 

-= 
Total solids 3,R4o; 3, 460 3,120 3, 200 3, 860 4 ,460 

Hardness 135 90 110 100 130 130 

The similarity in these anl ayses suggests a common source bed. 
The distance between the Tramping Lake we ll ?t.nd the Vera we lls is about 
40 miles . This wat er, which is thought to come from the basal sand of 
the Rib stone Creek formation , is not typical of wa. ter from the same 
stratigraphical horizotl in the vicinity of Battle River , one reason being, 
possibly, thqt at Battle River the stream has cut through the Ribst one 
Creek f ormation exposing the sand members a. long its banks. This may 
cause a. more r apid movement of the underground 1/ffiter in this area than 
farther south , and it i s known tha. t the rate of flow· is q_ controlling 
fa ctor that gnverns the change of calcium cq_rbon'.lte t o sodium cl?t. rbonate 
when the softening reagents of bentonite or gl auconite are pres ent in the 
sand. 

Some of the soft water s from the Ribstone Creek formation cannot 
be distinguished from these of the Pale Deds, whneas others a re auite 
different. The following analyses illustratetsome of the different types 
of water from this formation : 

Sa lts 

Cq_S 04 

MgC0
3 

NaC.l 

Se . sec. 
11, tp . 
46 , r ge . 

28 ~. 

90 

0'7 

217 

1 644 

249 

Tota l solids;2 , 220 

Hardness 280 

Ind .Agent f 

Litt l e ' 
Pine I.R. 

90 

59 

392 

777 

63 

1, 340 

160 

SW.sec . 
24 , tp. 
46, r go . 

21 

410 

168 

64 

2 , 518 

76 

3,000 

750 

! NE·. sec . •Se .s ec. NE . sec . NW . sec . 
22 . tp. 
42 . rge. 

36, tp. 26 . tp • . 36 . tp . 
43 , rge. 43 , r ge . 41, r ge 4 

18 . : 8 . I 24 23 

73 35 

38 31 

2l 3 592 

225 522 

12 83 

620 · l,260 

llO 35 

73 125 

38 97 

129 196 

61 .)l, 541 

2,6 90 71 

3,120 >l,900 

llO ·1 600 
i 

The above chemical analyses show such a wide range in the 
dissolved salts present in the different wate r s in the Ribstone Creek 
formation th.9.t they cannot be used for correlat ion purposes over a large 
a rt?a. • 

Cone lusions 

(1) In most instances water from gl ac i al drift is ouite 
different from water from bedrock. 

(2) Some of the bedrock li'.orizons ca rry waters tho.t show definite 
chemica l characteristics. 

(3) Mos.t waters from glacial till carry tota l solids am.bunting 
to between l, ooo andn3, 00C parts per million~ 
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(4) Bedrock waters are commonly l~N in dissolved salts . 
Exceptions t o this a re to be found in water fr om the Ribstone Creek 
formation . 

(5) Water from the Bea.rpn.w formation is hard . An average 
of ten wells gave a total solid content of 1,100 pa rts per million. 

(6) Wa ter from the Variega te a Beds resembles tha t from the 
iearpaw formation. 

(7) Waters from the Pa.le Beds is mostly soft . An o.vera.ge 
of ten wells gave a total solid of 1~ 000 p~rts per mil lion. 

(8) All soft waters conta in sodium ca rbon8..te (Na 2co 3) , which 
is pres ent in water from the Pa.le :Ueds and Rib stone Creek ·formations 
but absent from t h e r. ~arpaw formation and V8..riegated Beds . 
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RURAL MUNICIPiiLITY OF HEiJtT 1S HILL, NO . 352, SJ~SKJ ... TCHEW..\N 

Physical Feo.tures 

Tho topography of this municipo.lity varies from gently 
rolling to hilly. In the southeast corner the land surface is that of 
tho prairie, but to tho northwest o.re many hills rea.ching an elevn.tion 
o.bovo 2,600 foot, which is relatively high for this po.rt of the Plains. 
Shallow lakes occupy dopressions betwoen tho hills, and Cactus ll\ko on 
the north border of the municipo.lity is part of a former draino.go course 
that trends northwest 'l!ld southoe..st. 

Geology 

The hilly nature of the terro.in is thou~ht to be due to 
gluciQl mo.torials covering hills with a. bedrock core. On the north 
shore of Cactus La.ke o.re outcrops of Palo Beds, and to the south, in 
soc. 7, tp. 36, rge. 27, o.re uppor Po.lo Beds overlain by mo.rine shnle 
believed to bo Boa.rpuw. linother outcrop of marine shulo occurs in 
sec. 36, tp. 34, rgo. 29. From this infor:mn.tion it ho.s boon concluded 
that the higher arco.s ~bovc 2,250 to 2,300 feet arc underl~in by Boo.rpa.w 
shules, but in places the glacial dri~ is thick, and even within the 
area mo.pped o.s Bcarpaw thero mo.y be places whoro it rests directly on 
Po.lo Bods. 

Wa.tor Supply 

In o. groa.t many wells wn.tor is obto.inod from sand or more 
ro.rely from grnvel bods in thG drift. In this municipa.lity, s•ch bods 
arc of v~ry locnl extent . Below tho dri~, so.nd bods nt the base of 
thG Bocrpnw givo hnrd, or occnsionully o.lknlin0, wntcr. In Q numbor of 
wells , whore BoQrpa.w ovorlios tho Pale Bods and sufficient water was not 
obtained in either the drift or the Bonrpo.w, doop wolls ho.vo boon drilled 
into tho underlying Po.lo Beds. The aquifers in the Po.le Beds und0r those 
conditions ho.vo in some plo.cos failed to give water that rises in the 
wells. It is, therefore, suggested that, as tho so.me Po.lo Bed horizons 
arG wutor-beo.ring olsowhcro , tho water in the P~lc Bods is supplied by 
downward percolation of rain-water, and that in some o.reus undcrlo.in by 
Boarpuw the impervious nature of the Bcnrpo.w shalos effGctively souls 
this off. The result is thut the sands in the underlying Pale Bods may 
bo oithor dry or tho water is not under sufficient hydrostatic pressure 
to rise. Tho deduction from this, r.lthough tho ovidonco co.n hardly be 
considered ns conclusive, is tho.t prospects for water in the Pale Beds ar0 
not us good under nreo.s undorlo.in by Beo.rpnw as elsewhere . In tho areas 
not underlo.in by Boo.rpaw the Pale Beds offe r an abundant supply, usually 
of soft wntor, but tho wells mo.y ho.vo to be drilled to n considerable depth. 
The assumed contact between Bearpuw sh~lo s nnd Palo Beds is shown on the 
municipality mn.p; the Boo.rpuw occupies tho ar0cc to th<.· southwest . 

Township 34, Runge 26. ~bst of tho wells in this ~ownship 
show a considorublo uniformity in olovation of tho aquifer betwoon 
2,310 end 2,330 feet, with n fairly constant wuter level at an elevation 
of about 2,350 f eGt. The uniformity suggests o. widespread and continuous 
water-bearing horizon, o.nd it. seems probable that it is in the lower part 
of the Bearpaw. Tho informntion from the wolls is not sufficiently 
conclusive to differentiate gla:cio.l sands from formutionul sands, but tho 
ubsencu of gravel throughout suggests that tho wu.tor-bonring sand is 
in bedrock. In two wolls also, on NW. section 15 and SE. section 
18, black pobblos wero encountered. These are characteristic of the lower 
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part of the Bearpaw, In a few wells water is undoubtedly obtained from 
sand beds scattered irregularly through the drift, but in this area such 
wells are relatively unimportant. The water from the Bearpaw sands is 
hard and in places quite alkaline. Deeper wells into the Pale Beds might 
find better water, and in mosti instances it woulrl be soft. 

Township 34, Ranges 27 and 28. In these tmvnships a large 
moraine trends northwesterly, but some of the hills may have a core of 
bedrock. Some of the wells probably get their water in the Bearpaw, but 
many of them are in drift without any definite uniformity in level of the 
aquifers. In the deep well drilled for oil and gas , in NE . sGc. 23, tp. 34, 
rge . 28, water was oncountererl at a 0epth of 478 feot, or an elevati on of 
2,042 feet, probably in the Pale Beos. Another water-bearing sand was 
mot at 923 feet, or an elevation of 1,597 feet, in the Ribston0 Creok 
formation. It is, consequently, certain that deep, water-bearing horizons 
in these townships will yield a good supply shoul0 the upper gb.cial 
deposits and Beo.rpo..w wells give insufficiont amounts. 

Township 35, Range 26. Relief in this township nm.aunts to 
more tho..n 400 foot, with o. narrow, gently sloping va.lloy trending northwost 
across the northeast corner. North of this valley a hill reo..ch0s an 
elevation of 2,600 feut, o.nd together with a few other hills in this same 
general vicinity constitutes the highest part of the district. Undoubtedly 
some at l east of those hills have a core of bedrock, nnd these higher 
areas are presumed to be underlain by Boarpaw shul8s, a.lthough no outcrops 
of the formation are known in this township. Somo of tho wells obtain 
water in sand beds believed to be in tho drift, whereas others appear to 
bo in the Bearpmv, and possibly some of the deeper wells o.ro in Pale~ Beds. 
Two wells in ~N . section 2 o.nd S~ . section 7 aru thought to be in the 
Boarpaw forn1ation at an elevation of 2,315 feet . Below this, possibly in 
the Palo Bods, one aquife r occurs at o.n elevation of 2,255 to 2,260 feet 
and another o.t 2,200 f oot. A still deeper aquifer is encountered in 
several wells o.t elevations betvveon 2,150 and 2,170 feet. The deepest 
wel l in SW. section 2 commences at a high surfc.co elevo.tion anrl at 150 foot 
rea.cho s a Bcarpaw sand. A well 145 feet doo p in NE . section 36 reo.chos the 
loi.'l"ost :~quifor, presumably in the Po.lo Bec1.s, at G.n elevation of 2,178 feet. 

Tmvnship 35, Range 27. This township, as in th0 area to the 
oast, has a rolling topography with u relief of 200 to 250 fo ot. Several 
wells obtain water from so.nd and gravel be rJ s in tho glo.ciD.l r1.rift, whoreo.s 
others aro supplied from the unnorlying formations . An horizon at an 
0levation of 2,345 to 2,360 f eet may be in the Bourpo.w o.s well as a slightly 
deeper horizon at 2,315 to 2,320 f oet. In o. woll drilled to a depth of 
640 feet on SE . soc-l:-ion 30 a. little wator that '1id not rise in thb we ll wo.s 
encountorod o.t a depth of 370 foot, or cm ol ovo.tion of 2,161 f oot. This 
is difficult to understand, o.s olsowhoro the Pr:~lo Bods in which this water 
occurs have provided cm <.i..bundo.nt supply of water o.t vo.rious horizons . In 
muny plo.cos it is thought the wo.t8r in the PL,le Beds is derived from r ain­
water by downward porcolution . In this areo. , thoroforc , it is possible 
ths Beo.rpaw shales form an effo ctive sea.l, o.nd that the sG.nds of the under­
lying Pa.le Beds aro f or the most po.rt dry. This deduction, however, 
suggested by tho r e cord of only onu w:;ll, is not considered conclusive. 

Township 35, Rn.ngo 28. Tho land surface in this township is 
at a high general elevat ion for this purt of the Plains, und although the 
hills may havo a core of bedrock they also have a fnirly thick nu'ntle of 
glacial mat crfr .. ls. In e. well 60 foot doop in NE . suction 27, grr.vel occurs 
Qt un olove.tion of 2,390 foot, und bocause of hi~hor lo.nd to tho southwest, 
which probably acts ~s n head, this well flows intermittently. Many other 
wells at higher e levations ore in glacial matorials that show little 
uniformity of olevatjons, although o.. local aquifer nt an elov~tion of 
2,400 foot is suggested by the wells on sections 13 and 25. It is not knovm 



- 18 -

whether any of the wells reach the underlying Bearpaw formation, although 
two wells , one on NE. section 18 and the other on NlJV . section 34, reach 
a sufficiently low elevation to be in either the Bearpaw or the top of 
the Pa.le Beds. 

Township 36, Range 26. In a well 132 feet deep in NE. section 2 
coal was encountered in the Pa.le Beds at an elevation of 2,210 feet. This 
suggests an aquifer at this level in wells in mv . section 6, NW. section 16, 
NE . section 21, SW. section 23, and NE . section 30, but this is not sub­
stantiated by sufficient information and some of these we lls may be in 
glacial drift. other wells at elevations 2,150 to 2,180 feet may also 
be in Pale Beds. In quite a few we lls in this area only a poor supply of 
water is available. As most of the township has a sufficiently low 
elevation to be certain that the Pale Bens are not covered by the more 
imporvious Bearpaw formation, there is eve ry r eason to believe that deeper 
aquifers in the Pale Beds would pro0uce un abundant supply of soft water 
as in other areas. 

Township 36, Range 27. The lower part of an outcrop in 
section 7 is composed of dark shale, with some light bentonitic sand 
and carbonaceous or coaly layers. These are undoubtedly non-marine, and 
are believed to be Palo Beds . Abovo them is shale containing marine 
microscopic fossils, and hence thought to be Bearpuw. If this is so, a 
small area in the southwest of this township may be underlain by Bearpaw 
shales, and one well 80 foet deep, in section 6, which reaches an elevation 
of 2,382 fe et, may bo in this formation. Thero is no doubt that most of 
the shallow wells on the lower land arc in glacic.l matoria.ls, but a well 
126 feet deep in NW. section 27 is believed to have reached sand of the 
Pale Beds at an elevation of 2,153 foot. It is also possible a well 
90 feet deep, in SN. section 36, reaches tho Po.le Bods at an elevation of 
2,192 f eot, although this is not dofinitoly known. 

Township 36, Range 28. Several shallow w0lls in this township 
arc in glacial drift. Some deeper wells, 60 to 80 f eet , ma.y r each bedrock, 
although the infonnntion is not sufficient to be conclusive. A more or 
less persistent aquifer in those wells that may be in the Boarpaw formation 
occurs a.t an olevo.tion of 2,300 to 2,305 f ct:;t. This is presont in wells 
in NW. section 6, SE. section 16, o.nd f:NV. soction 22. Within this township 
are three deep wells . Ono of thos8 , 560 feet dee p on NW. sGction 7, 
r eached an aquifer with a poor supply of water at 170 fsot, possibly in 
the Bearpaw. The secona aquifer, prosmnably in the Fnl o Berl s, wo.s r eached 
at a depth of 310 fe et , or o.n e l evat ion of 2, 204 fGet, ruin the third at 
a depth of 560 f eet, or an e l Gva.tion of 1, 954 f eet. Both th0sc aquifers 
in the Pale B0ds fail od to givo wo.tor tho.t would rise in th0 we ll. Tho 
only explanation that can be suggested for this is tha so.me as tho.t 
ndvanced for the well in SE . section 30, tp . 35, r ge . 27, nrunely, that the 
Bearpaw is relatively impervious to downward percolation of ra.in-wator, 
a.no that the underlying Po.lo Bods sands a.r e dry or under little hydrostatic 
pre ssure. In the tvro othe r wells, who r o the well commenced below Bourpaw 
sh~les, the Pale Bods produco wo.tor. Ono of those wo lls, 340 feet doo p 
in NE . section 22, receives its supply of soft wat er from o.n olcv~tion of 
1,962 foot; the other, 335 foot deep in NE . section 30, r ouchos o.n a.quifer 
in the Pale Beds nt an elevation of 2,058 fo et. In this we ll o. coal streak 
wns encountered at o. depth of 300 fo ot , or an olovution of 2,093 fGot. The 
water may be ussociatGd with the coal us it has a brown colour. 
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ANALYSES OF WATER SAMPLES FROM RURAL MUNICIPALITY OF HEART'S HILL,NO. 352, SASKATCHEWAN. 

De-oth .'!: Lev. Total - -- - · , · -- - - -in I Of I dis~ol Yed Con::;ti tue:::it~_::s P..ll~lys~I 'i'otal ronstituents ~ Cc..lc~a1'._~~:_J~ c;;.ssu.m~d Co!!lbinnti:m;:, I Source 
Rge. feet Aquife~-s~U:__ ~I W.g Na I S011 I Gl. i. Alk., !fo.ra.::es~t CaC03 I CaS04 j MgCCJ3 i ~1.gso41 Ea2CL3 ! i.:a2S04 \ nac1j_o~ Water 
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RECORDS OF WELLS IN RURAL MUNICIPALITY OF HEART'S HILL , NO. 352, SASKATCHEWAN. 

.~11 LOCATIO]{ Type Depth Alti- \~ATER LEVEL PR Il\C I:? AL \',' .l.'I'ER- Charnc- Use to 
No. f Seo .• Tn. R&i:e. Mer. of of tu de Above ( +TE:l5 v. BE.AR!! .'} BED ter Uhi ch 

ell Well of or . Above Depth El.ev. Geol. of \:at er Yield & Remarks. 
ell Below (-) Sea Ft. Eo:-izon ;:G. ter Is Putx 

Surf ace Lc:vel 
---- ·-

1 N.U. 3 34 26 3 Bored 63 2380 -40 2340 63 231? :ae:ai;&w . Hord D.>.J. Sufficient 

" .n " " 45 2372 45 2327 Sand " " " 
" fl " II 80 2425 80 2345 " II \'la.ters 20 head • ., 

" II " n 78 239? 78 231$ Bearpaw· " ..'.lk. " " 50 " 
" " ff , " 48 2388 -35 2353 48 2::4u - . 

" It uUffici cnt 

" " " 80 2388 -32 2356 80 2308 Bearpaw·· " " .... LL1i ted ..., . 
N .{,' .15 " " " 

. , 85 2404 -50 2354 85 2319 ' 
,, 

jJ. u. :>d l lcs 
S.E.18 ff " 

,,. ft 120 2430 120 2310 Bearpaw Sand " Fe. Lirni tecl, . .Pebble~ 
" II " ·- ,, 45 2359 -10 2349 45 2314 .Sand Hard D.S. :.Ju*ficient 
" II " " 65 2392 -25 2~6? 65 2?-27 Herd D.S. Suff ic i e'!'l t 

" " " " 110 237511- -55 2020 110 . 22G5 Pale Beds Sand " ,. 
" 

" " 90 2410 -55 2=155 !JO ::z20 !l ... paw· 4. " " ,, 
" " " 95 2:8? - 65 2~22 95 2292 ' ',~- " .All: . i.). ~.':a ters 70 head. 

" " " 95 2~00 - 65 23;5 9G 2305 " :c. s. Sufficient 

" " " " 110 2438 - 90 ~340 110 2::-20 8t>P d ..,altpetre s. " 
" " " " 140 2446 -80 2366 140 2306 .Bearpaw Hard Al'k. " " 
" " " " 60 2412 -54 235t 60 23~ ~ 2 ~ar L. ri ri e " ., Limited 
" 

,, 
" " 110 2445 110 2~3~ " 

,, Poor 

1 N.U.16 34 27 3 Bored 67 22'38 Flows 2290. 67 2231 Hard D.L. Flowing 
2 N.E.21 " " .. " 56 2351 -2G 2325 56 2295 Gre7 sand " " Sufficient 

.u. 22 " " " " 90 2362 90 ~:??2 .. ., Limited 
•E.25 n'' rt rf " 86 2398 -46 2352 e6 2312 Bearpaw sand 3cft ll Suf'f icient 
.E.30 " " " " 55 2352 -40 2312 55 £297 If ., Sufficient 

N. W. 36 " " " " 80 2425 80 2345 Clay ilk" Fe. 5. " 

1 u.u.10 34 28 f'7 Bored 90 2507 90 2417 Gluc ial Har cl D.£. 8uffic ient v 

2 N.E.23 II " " Drilled 282~ · ~520 138 206~ 
., 

-3'78 .2142 478 2042 Pale Et"1s Fusilier Oil & 
923 1597 ' H i~) stone Ck. Gas v:ell 

.- u-.- uumt:H::st..J.c. ~.- Stock, Fe.- Iron, M.- L'Unicipal, J.lk.- .Alkaline. 



ell 
No. 

, 
3 s.w.25 
4 N.W.25 
5 s.:s.25 
6 N.W.32 
7 N.~.32 
8 N.W.34 
9 N.E.35 

1 s.w. 2 
2 s.w. 7 
3 S.E.10 
4 N.E.12 
5 S.W.14 
6 s.E.16 
7 S.E.18 
8 N.W.20 
9 N.E.21 

10 S.E.22 
11 N.Yl.27 
12 S.W.30 
13 S .E.30 
14 S.E.31 
15 N.W.32 
16 N.E.32 
17 S. YI .32 
18 N.E.33 
19 N.E.36 

1 N.E. 1 
2 ·

1 
N .E. 4 

3 1 N.E. 5 
4 H.E. 6 
5 S .E. 6 
6 s.w. 6 
7 N .E. 9 
8 S.Yl.10 
9 ,E.12 

34 
" ft 

" n 

" 
" 
" 

35 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" ,, 
" 
" 

35 
" 
" 
" 
" ., 
" 
" 
" 

28 
" 
" 
" 
" ,, 
if 

26 
" 
" 
" 
" ,, 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

27 
" 
" 
" 
" 
" 
" 
" 
" 

3 Bored . " 
" " " " 

" 
" " 
" " 

3 
" 
" 
" 
" ,, 
" 
" .. 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

Bored 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

3 Bored 
II fl 

" " 
" " 
" " 
" " 
II II 

" " 
" " 

4~ 
66 
68 

100 
34 
77 
75 

150 
90 
22 
60 
50 
60 
50 
90 
90 
48 
70 

100 
100 

75 
80 
70 
90 
65 

145 

90 
55 
35 

142 
80 
35 
68 
80 
50 

2433 
2459 
2422 
2456 
2394 
2525 
2579 

2465 
2405 
2480 
2405 
2420 
2410 
2396 
2350 
2250 
2!340 
2270 
2300 
2355 
2275 
2230 
2240 
2245 
2320 
2323 

2410 
2398 
2385 
2510 
2475 
2450 
2347 
2330 
2365 

-20 
-44 
-20 

-55 

-75 
-60 

-12 

-45 
-70 
-50 
-12 
-50 
-70 

-30 
-45 

-15 
-- 3 

- 2J -

2413 
2415 
2402 

45 2388 
66 2393 
68 2354 

100 2356 
34 2360 

2524 75 2504 

2390 150 
2345 90 

22 
60 

2408. 50 
60 

2351 50 
2280 90 
2200 90 
2328 48 
2220. 70 
2230 . 100 
Low 100 
Low 75 
Low 80 
2210 - 70 
2200- 90 

65 
Low 145 

2315 
2315 
2458 
2345 
2370 
2350 
2346 
2260 
2160 
2292 
2200 
2200 
2255 
2200 
2150 
2170 
2155 
2255 
2178 

Glacial 
Grey sand 

• • 
Glacial 1raTel 

" clay 

Glacial 

..... .,... aan4 
and cla7 

Gl. sand 
1U4 .. " 
Glacial 
8lD4 I 1 

Clay 
Sol'ld 
Pale Beds sand' 
Clay 
P.ale Beds aaJMl 

" 
" 
" 
" 
" 
" 
" 
" 

" " " " 
" 
" 
" .. 

Low 
90 
55 
35 

2320 Bearpaw 8alld 
2343 &ind 

2435 
2344 

80 
35 
68 
GO 
50 

2350 

2395 
2415 
2279 
2:.:!50 

ea . gravel = , M 

2315 Bearpaw sand 

Hard 
" 
" 
" 
'' Alk. 

So:ft 

Hard 
" 
" 
" 
" 
" 
" 
" Alkl 
" 
" 
oft 

Hard Alk. 
" 
" 
!I 

" 
" 

Saft 
Herd 

Hard 
'' Fe. 
" 
., 
" 
" 
•I 

" 

D.s. 
tf 

" 
" 
" 

D.s. 

D.S. 
" 
" 
" 
" s. 

D.S. 
" 
" 
" 
" 
" 
D. 

D.S. 
" 
" 
II 

" 
" 

D.s. 
" 
" 

" 
" 
" 
" 
" 

Sufficient 

" 
" 
" 

Limited 
Dry Hole. 
Sufficient 

Good lsupply 
Sufficient 
Limited 
Sufficient 

" 
Limited 
Suff.icient 

" 
" 
" Limited 

Sufficient 
Poor supply 
Limited 

" 
Sufficient 

" 
" 

Poor supply 

.. 
Suffici~nt 
Limited 
Sufficient 
Dry Hole . 
Sufficient 
Abundant 
Sufficient 

" 
It 



ell 
No. 

10 N.W.12 
11 S.W.14 
12 S.\7.15 
13 N .VI .17 
14 N.E.18 
15 N.E.21 
16 S.E.21 
17 N.W.23 
18 N.W.24 
19 S.W.27 
20 S.E.28 
21 S.E.30 

22 S.E.31 
23 U.ll .31 
24 S.E.32 
25 N.E.32 
26 N. \'l .3G 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

N.E. 4 
N.W. 7 
S.E. 9 
s.w.10 
S.E.12 
N.W.13 
N.E.16 
N.E.18 
N.E.19 
N.W • . 19 
S.E.21 
s. \7. 22 
S.E.22 
s. \: . 25 
N .ll_,.25 
s .. 'E. 2 1 _, 

l 

35 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

" 
" 
" 
" n 

35 
" 
" 
" 
" 
II 

" 
" II 

" ,, 
II 

" 
" 
" 
II 

27 ,, 
" 
" 
" 
" tt 

" 
" 
" 
" 
fl 

" 
" 
" 
" 
" 

28 
n 

" 
" 
" 
" 
" 
" 
" ,, 
n 

" 
" 
" 
" 
" 

3 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

" 
" 
" 
" 
" 

3 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
II 

" 
" 

Bored 
" Dug 

Bored 
" n 

Dug 
:Bored 

" 
" 
" 

Drilled 

Dug 
Bored 

n 

"' 
" 

Dug 
Bored 

" 
" 
" 
" 
" Dug 
" 

Bored 
" 

Dug 
Bored 

" 
" 
" 

50 
43 

· 30 
117 

90 
100 

30 
66 
62 
60 

101 
640 

30 
100 

55 
80 
55 

16 
40 
65 
60 
60 
60 
38 
35 
35 
50 
65 
12 
70 
70 
80 
52 

2365 
2362 
2405 
2495 
2515 
2418 
2406 
2387 
2385 
2441 
2460 
2531 

2560 
2460 
2512 
2436 
2307 

2378 
2312 
2412 
2426 
2610 
2460 
2450 
2320 
2420 
2380 
2592 
2550 
2492 
2471 
2482 
25 ·10 

-10 
- 8 

-60 

-50 
-35 

-75 

-17 
-15 

-35 

-20 

-20 
-32 

2352 
239? 

2358 
Low 
233? 
2350 

2385 

Low 

2{43 
2497 

2272 

Low 

.AOO 

2462 
2508 

- 22 -

eo 
43 
30 

117 
00 

100 
30 
66 
62 
60 

101 
175 
225 
370 

30 
100 

55 
80 
55 

16 
4 
C3 
60 
60 
60 
38 
35 
35 
GO 
G5 
12 
70 
70 
60 
52 

201 5 Bearpaw sand 
2319 . .. 
2375 
2378 Glacial sand 
2425 
2318 
2376 
2321 
2 '%.., '% ._..,..., 
2381 
2359 
2~56 
2~06 
2161 
2530 
2360 
245-? 
235() 
2252 

2~ G 2 
2 <~ ?2 
2349 
236 6 
2550 
2400 
2412 
2285 
::3€5 
2330 
252? 
2530 
2422 
2~01 
2403 
2488 

Bearpaw 
Gl. s"e.nd 
Yellow cloy 
Bearpaw ? sand 

Blue sard 
Bearpa1f sand? 
Bearpaw 
Pale Beds 
Glacial 
Bearpaw ? 
Glacial 
Bearpaw ? 
Pale Beds 

Glacial 
Sa:.d . 
Glacial clay 
,, f l 

So.nd Iine 
Glacial gravel 

~ar d Coarse 

:.1£tnd 

::: o. ••d Fine 
" .. 
II II 

Hard 
ff 

" 
" 
" 
" 
" ,, 
" 
" 
" 

§.o!t 
Lird ,, 

" ., 
" 

Hard 
" ,, 
,. 

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

,. 

D.S. 
" 
" 
" 
" 
" ,, 

" ,, 

" 
" 

D.S. 
" 
" ,, 
,, 

D.S. 
" ., 

" ., 
" 
" 
" 
" 
" 
" 
" 
C• ..., . 

D.S. 
" 

.Suff i_c i ent 
Limited 

" 
Sufficient 

!I 

" 
Limited 
Sufficient .. 

" 
Poor supply 

Gas seepage 
Well abandoned. 
Poor supply 
Suff icie.nt 
LiI'lited 
Poor su1:rply 
Sufficient 

Sufficinnt 
" 

Li~ited. Poor 
Li:ni ted 
Sufficient 
Limited 
LJufficient 

n 

II 

" 
" ,. 

" 
Limited 
Suff i. cient 

" Dry Hole 
130' Deep 



Well 
No. 
1'1 N.E.2'1 35 

18 N.W.32 
19 N.E.32 
20 N.W.34 

" 
" 
II 

1 

8 
s 

" ~ 
6 
'1 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

l 
2 
3 
4 
5 
6 

N.E. 2 36 

s.w. 3 " 
8.B. 4 " 
S.E. 5 " 
N.W. 6 " 
S.E.10 " 
8.W.13 " 
S.E.11~ " 
N.W.16 " 
s.E.16 " 
N.E.21 " 
s.w .21 " . 
N.W.22 " 
S. lf .23 " 
s.E.26 11 

N.E.26 " 
N.W.29 " 
N.E.30 " 
N. VI .30 " 
s.E.31 11 

S.\,.32" 
S.E.33 " 
S.E.34 " 

N.W. 2 
N.E. 4 
N.W. 6 
s.w. 8 
~.10 
.E.11 

36 
" 
" 
" 
" 
II 

28 

" 
" 
" 

·26 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" ,, 
if 

" 
" 
'" 
" 
" 
" 
" 
II 

" 

27 
" 
" ,, 
" ,, 

3 

" 
" 
ff 

3 

" 
If 

" 
It 

"' 
" 
" n 

" 
" 
" 
" 
" 
II 

" 
" 
" ,, 
" 
" 
" 
" 

3 
" 
" 
" 
" 
" 

Bored 

" 
H 

" 

Bored 

" 
" 
" 
" 
" II 

" 
" 
" 
It 

" 
" 
" 
" 

Du~ 
Bored 

!I 

" 
" 
" 
" 
" 

Bored 
" 
II 

Dug 
Bored 

" 

60 

65 
35 
80 

132 

22 
55 
80 
70 
70 
40 

100 
70 
35 
65 
78 

100 
50 
?O 
35 
32 
82 
68 
60 
45 
35 
65 

65 
80 
80 
28 
?5 
50 

2450 

2535 
2500 
2370 

2342 

2366 
2320 
2230 
2?82 
2355 
22.60 
2252 
2270 
2310 
2275 
2275 
2277 
2261 
2230 
2229 
22?2 
2"57 
2291 
2307 
2302 
2271 
2290 

2301 
2297 
24C2 
2:185 
2300 
2302 

0 to -8 

-40 

-40 
-50 

3 ..., - (;, 

-30 

-20 

-50 
-40 
-33 

-50 

-4C 

-63 
-40 

2302 

Low 
Low 

2242 
2225 
2~28 

Low 
II 

Low 

2231 

2"52 

2:?41 
2267 
2269 

2"40 

Low 
2:-,57 

?~3 7 

::~G2 

23 

60 

65 
35 
80 

132 

22 
55 
80 
70 
70 
40 

100 
70 
35 
G5 
?b 

100 
50 
?O 
35 
32 
40 
60 
60 
2? 
35 
65 

65 
80 
80 
28 
70 
50 

2~90 Glacial g~avel Hard 

2470 
2465 
2290 

2210 Pale :Jecs 

2344 Olay 
2f',65 Sr1rd 
2150 Pale Beds ? 
2212 
2265 
2220 

" " 
Gl. sand 
Sand 
-:--..,, e "')eds 
Pale Beds 

" 
" 
" 

Eard 

" 
" 
" 
" 
" 
" 
II 

" 
2152 
2:20•, 
22?5 
2210 
219.7 
21?? 
2211 
21CO 
2194 
2240 
2217 
223i 
2~4? 
2275 

::A . .1. •• c.... .r:. " .b..l ~~ . 

2 ')"Z ,. .... vo 
2225 

223G 
2217 
2~82 
2Z5 7 
2.?30 

2 ·-' ') ' ... 1 .....-

f ale Beds 
- . ·" .. ? sand '' 

cla7 ·· 
Y.ale Beds ? II 

" t1 
,, 

" • " " ... ., 
Glacial g!'avel " 
;.;. .... r.c " 

II •• 
" Clay 

Glacial 
0und 

" sand Fine,, 

'' Fine " 

~)and Hc.rd 
Pale Beds sand 
Beat-paw ? . sand 
Sand. 
~R!1d 

,, 

., 
" 
" 
" 
II 

,, 

D.S. 

" 
II 

" 

" 

" 
" 
" 
D. 

D.S. 
tt 

II 

" ,, 
,, 
r. 
u• 

.J. u. 
" 
" 
II 

,, 
D. 

D.~. 
II 

•• 
" 

D. 
, -, <':" 
...... u. 

" 
" 
,, 

Sufficient . Inter­
!lli ttent Flow. 
Poor supply ,, ,, 
Sufficient 

Sufficient. Coal 
e.t 132'. 

Suff:!.cient -
Poor supply. 
Linited 
Sufficient 
Poor sun.,..,ly 

" " 
Sufficient 
Limited 

" Suff icier:t 
Lirr.i ted s11....,ply 
Poor " " 
Sufficient 

" Poor supply 
Cuff icient 
f '1or supply 
Sufficient 

" 
!I 

" 
" 

roor supply 
...;Ufficient 
1 .. tu 1dan t 
LL.1i ted 
Sufficient 

II 



ell 
No. 
7 N.W.12 
8 S.E.12 

9 S.E.14 
10 N.U.14 
11 N.E.15 
12 N.E.16 
13 
14 
15 
16 
17 
18 
19 
20 

N.W.22 
N.E.24 
N.W.27 
S.W.33 
S.E.34 
N.W.35 
N.E.36 
s. \i. 36 

1 S.E. 4 
2 S .E. 5 
3 N .-i. 6 
4 N.E. 6 
5 N.Vl. 7 

6 
7 

N .E. 9 
N. y; .10 

8 N. W.11 
9 N. ii .12 

10 
11 
12 
13 
14 
15 
16 

17 

s. v,r .12 
...) .E.13 
N.E.16 
S.E.16 
N.E.18 
s.w.22 
N.E.22 

rV/.26 

36 
" 
" 
" 
II 

" 
" 
" 
" 
II 

" 
II ,, 
" 

36 
" 
II 

" ,, 

" 
" 
II 

" 
" 
" 
II 

" 
" 
II 

" 

II 

27 
" 

" 
II 

" 
" 
TI 

" 
" 
" 
" 
" 
" 
" 

28 
" 
II 

" 
'It 

" 
" 
" 
" 
" 
II 

II 

II 

" 
II 

., 

3 Bored 
" " 
II 

II 

" 
" 
II 

II 

If 

" 
" 
" 
If 

" 

3 

" 
" 
" 
II 

" 
" 
II 

" 
" 
" 
" 
" 
" 
" 
" 

" 

" 
Dug 

" 
Bored 
Dug 
Bored 

" 
" 
" 
" 
" ., 

Dug 
Bored 

" 
DuB 
Drilled 

Dug 
:Bored 
Dug 

" 
Bored 
Dug 
Bored 

" ,, 
II 

Drilled 

Eored 

55 2262 
32 2267 

55 
20 
12 
26 
24 
15 

126 
70 
40 
70 
36 
90 

28 
50 
60 

4 
560 

40 
'70 
18 
12 
50 
15 
80 
60 
60 
80 

340 

60 

2242 
2209 
2199 
2213 
2198 
2247 
2261 
2461 
.2356 
2395 
2309 
2282 

2347 
2468 
2362 
2359 
2514 

2339 
2350 
2260 
2288 
2347 
2289 
2351 
2366 
2382 
2384 
2302 

2202 

" 
-50 2212 
•16 2251 

-10 

-22 
-12 
-40 
-40 
-30 
-20 
-16 
-25 

2189 
Low 
2176 
2235 
2221 
2421 
2326 
2375 
2293 
2257 

-55; 2295 

-30 2321 
-30 2336 
-30 2352 
-76 2:308 

-120 2182 

-
55 
32 

24- -

~ 

2207 S(l?ld 11.ne 
2235 Clq 

55 2187 
20 21a~ 
12 2187 
26 2189 
24 2114: 
15 2232 

sand nu 
" • • 

*1.a~~ ---ftl 
108 2153 

70 2391 
40 2316 

. 70 2325 
36 2273 
90- 2192 

.Pal• Beel• HD4 

Sand 

S~nd _ . 
Pale. Beel•. ? sand . 

28 
50 
60 

4 
170 
310 
560 

40 
70 
18 
12 
•50 
15 
80 
60 

~ 60 
80 
40 

140 
240 
340 

60 

2~19 
2418 
2302 
2365 
2344 
2204 
1954 
2299 
2280 

Gl. sand 
B•~w .t 
Glacial 

·Bearp&w? 
Pale Becla 
• • 

Snnd, · n,ne 

2.42 Sand 
2276 " 
2297 " 
2274 " 
2271 " 
2306 Bearpa• ? 
2322 " 
2304 " 
2262 " F. 
2162 Pale Beda 
2062 ,. • 
1962 " ' • 
2142 .. • ' 

Hard 
" 
" 
" 
" 
" 
" 
" 

Soft 
Hard 
. " 

" 
" 
II 

Hard 
" 
" 
" 

Soft 
Hard 
" sar t 
" Hard 

Soft 
Hard 
" 
" 
" 

sort 
Herd 

D.S. 
" 
" s. 

D.S • 
" 
" 
" 
" 
" 
" 
" 
" ., . 

D.S. 
" 
" 
" 

D.S. 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

" 

Poor eupply 
Suff:f.oient. 

Limited. 
" 

Suffioient 
Poor supply 
Sufficient 
Limited 
Sufficient 

" 
" 

Poor supply 
Sufficient 

" 

Sufficient 
I.ilnited 
Sufficient 

" 
Ylell abandoned as 
water wouldn't rise~ 

Sufficient 
" 
" 
" 
" 
" 
" 
" 
" 

Lilnited 

Sufficient 

Linitea.. 



- 2,. __ 
Well 

No. 
18 N. l'l. 28 35 28 3 Bored 70 22ag -30 2259 70 2~19 hl•~IMF ..... " .i son n.s. Abundant 
19 S.W.28 " " " ff 29 2350 2g 2321 Bard " sutt'ioient 
20 N .E.30 " " " Drilled 335 2393 -235 2158 335 2058 Fale Beds Soft br. " " Coal at 300'. 

' 21 N.W.32 ,, 
" " Dug 16 2346 ' . 16 2330 Sand sort " " 

22 N.E.33 " tt " " 22 2170 22 21~ • lard " " ' 23 S.W.33 " ,, 
" " 30 2217 30 2lB7 " " Limited 
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