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INTRCDUC TION 

Informs. tion on the ground-water resources of ea.st-central 
Alberta. and western Saskatchewan was collected, mostly in 1935, during 
the progress of geological investigations for oil and gas . The region 
studied extends from Edmonton in the west to Battleford in the ea.st , 
and from township 32 on the south to township 59 in western Alberta, 
township 63 in ea.stern Alberta , ~nd in pa.rt a s far north as townfhip 
56 in western Sa.sk,,_tchewan. 

This region is crossed by North Saskatchewan and Battle 
Rivers, and includes other more or less permanent streams. ~ost of 
the lakes within the area., h~~ever , are alkaline , and water is 
obtained in wells from two sources, namely, from ~~ter-b ea.ring sands 
in surface or glacial deposits, and from sands in the underlying bedrock, 

A division has been made in the well records , in so f ar a s 
possible, between glacial and bedrock water-bee,ring sands. In 
investigations for oil and gas , however , the bedrock wells were used to 
trace the lateral extent of geological formations , with the result that 
the records deal more p'.'l.rticularly with this type of well . No detailed 
studies were made of the gl a cial mQterials in rela tion to the water-supply_. 
nor were the glacial deposits mapped adequately for this purpose. In 
almost all of the region investigated in Alberta, and in ~1 1 but the 
northeast part of the r egion studied in Saskatchewan, water can be 
obtained from bedrock. In a few places, however , the water from the 
shallower bedrock sands is unsatisfa ctory, and deeper drilling may be 
nece~rna.ry • 

. The water records vmre obtained mostly f rom the wel l ovmers, 
some of whom had acquired the land after the water supply had been found , 
and hence had no personal knowledge of the water-bearing beds th~t had 
been encountered in their wells . Also the elev?.tions of the wel ls were 
taken by aneroid barom€ter and are , consequently, only approximate . In 
spite of these defects, howevPr, it is hoped that the publication of 
these water records may prove of value to f armers, town authorities , and 
drillers in their efforts to obta in water supplies a dequate for their 
needs. 

In collecting this inform~tion severa l field p~rties were 
employed. These were under the direction of Professors R. L. Rutherford 
".nd P. S • Wai:ren of the University of Alberta. , C. H. Crickmay of 
v~couver, and c, o. Hage, until recently a member of the Geologica l 
Survey. The oil and gas investigat ions of which these water records a.re 
a pa.rt were undertaken under the gener~l supervision of G. S . Hume . 

Jublica.t ion of Results 

The essential inform~tion pert~ ining to ground-water conditionP 
is being issued in reports.that in Saskatchewan cover ea.ch municipa lity, 
and in Alberta cover ea. ch square block of sixteen townships beginning a t 
.the 4th meridian and lying between the correction lines. The secretary 
treasurer of ea.ch municipality in Saskatchewan and Alberta. will be 
supplied with the information covering that munioipe.lity . Copies of the 
reports will also be ~Va.ila.ble for study at offices of the Provincial 
and Federal ']Government Departments . Further assistance in the 
interpretation ·f the reports ·ma.y be obtained by applying to the Chief 
Geologia:~J Geol0gical ;survey, Otta:wn . Technical terms used in the 
reports a.re defined in the gloesary. 



Ho! to Use the Report 

Anyone desiring information concering ground water in any 
particular .. ~ locality will find the available 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 wheth~r 
a better supply may be obta ined at greater depth in the und erlying 
bedrock formations. The wells in glacial drift coIDJ11only show no 
regional le'l!el, as the sands or gravels in which the water occurs are 
irregularly distributed and of limited extent. As the surface of the 
ground is uneven, the best means of comparing water wells is by the 
eleV9.tions of their water-bearing beds . For any particular well this 
elevation is obtained by subtr~cting the figure for the depth 0f the 
well to the water-bee.ring bed from that for the surface elevation at 
the well. For convenience both the elevation nf the wells and the 
elevation of the water-bearing bed or beds in each well are given in 
the well record tables. Where water is obtained from bedrock, the name 
of the formation in which the water - bearing sand occurs is ~lso listed 
in these te..bles, a.nd this information should be used in conjunction with 
tha.t provided on bedrock fonni:1.tions, pages 4 to ~- , which describes 
these forme.tions and gives their thickness and sequence. Where the 
level of the water-bee.ring ~and is known, its depth e.t any point can 
e(? . .s.ily be calcubted by substracting its elevation, as given in the · 
well record tables, from the elevation of the surface at th~t point. 

·With each report is a map consisting of two figures. 
Figure 1 shows the bedrock f ormations that will be encountered beneath 
the unconsolidated surface deposits. Figure 2 shows the position of 
all wells for which records are available, the class of well at each 
location, and the contour line or lines of equal surface elevation~ 
The elev'?.tion a.t any location can thus be roughly judged from the ne<trest 
contour line, and the records of the wells show a t what levels water 
is likely to be encountered~ The depth of the well can then be 
calculated, and some information on the character and quantity of water 
can be obtained from a study of the records of surrounding wells. 

GLOSS.i ... RY CF TEPJf.S USED 

Alkaline. The term 11 alkalble" has been applied ra. ther loosely 
to some ground waters tha.t have a peculiar and disagreeable taste. In 
the Prairie Provinces, water that is commonly described as alkaline 
usually contains a large amount of sodium sulphate and magnesium sulphate, 
the principal constituents of Glauberrs sa lt and Epsom sa lts respective ly. 
Most of the so ca lled alkaline waters are more correctly termed sulphate 
waters, Illl!IlY of which may be used for stock without ill effect. Water 
that tastcsstrongly of common salt is described as salty. 

Alluvium. Deposits of earth , clay, silt, sand, gravel, and 
other material on the flood plains of modern streams and in lake be<ls. 

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

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

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

Coal Seam, · The same as a coal bed • .A deposit of carbonaceous 
material formed from the remains of plants by partial decomposition and 
burial. 
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Contour. A line on a m:ip joining points that haxe the same 
elevation above sea-level . 

Continenta l Ice-Sheet. The great ice- sheet thH.t cm:ered mos t 
of the surface of Canada many t housands of years ago. 

Escarpment . A cliff or ~ r el a tive ly steep slope separating 
leve l or gent ly sloping areQs . 

Floor:t Plain . A flat p':l.r t in a river 1i"c..lley ordinarily o.bove 
we.ter but covered by water ,.-hen the r h'er is in flood . 

Glacial Drift . The l oose , unco~iolid~ted surface deposi ts 
of sand, gravel , and clay, or a mixture of these , th::>..t were deposited 
by the continental ice-sheet . Clay containing boulders f orms p:nt 0f 
the dri~ and is referred to a s gl a cia l till or boulder clay . The 
glacial drift occurs in several forms& 

(1) Ground Moraine . A boulder clay or till plain (includes 
areas where the gl e.cia l drift is very thin and the surfa ce uneven). 

(2) Termino.l Moraine or Moraine . ,\ hilly tract of country 
formed by gl acia l drift th'l t was l a id cl.own at the m'.').rgin of the continenfo. l 
ice- sheet during its r etreat . The surfe.ce is characterized by irregu19. r 
hills and undra ined basins . 

(3) Glacial Ou~,vash . Sand and gr ave l pln.ins or delt as formed 
by streams that i ssued from the continenta l ice-sheet . 

( 4 ) Ghci9.l Luke Deposits • Sn.nd and'.·c1iiyipl a ins fdrmad in 
gl acia l l akes during the retreat of the ice- cheet . 

Ground Water. Sub-surfa ce water, or water thnt occurs 
below the sur face of the l and . 

Hydrost~tic Pressure . The pre ssure th~t cause s water in a 
well to ris e above the point at which it is fir st encountered, 

Imper vious or Impermeable . Beds, such as fine clays or 
sh.a.le, a re consider ed to be impervious or impe!'men.ble when they do not 
permit of the per ce ptible pas sage or movement of ground l"ater . 

Pervious or Permeable. Beds a re pervious when they permit 
of the perceptible passage or movement of ground ~~ter, as for example 
porous sands , gr avel, a nd sandstone . 

Pre-Gla cia l Iand Sur fa ce . The surfa ce of the land before it 
was covered by the continenta l ice- sheet . 

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

Unconsolide.ted Deposits • . The n'lntle or covering of a lluvium 
and glacial drif t consisting of loose sand , gr c.vel, clay, and boulders 
th~t overlie the bed rock. 

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

We lls. Holes sunk into the earth so as t o reach a supply of 
water. When no water is obta ined they a re r ef err en to a.s dr y holes . 
We lls in which water is encount er ed are of three cla sses• 

(1) Wells Hi. which the wat€r is under suffici ent pressure to 
flow above the surface of the ground . 
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(2) Wells in which the water is under pressure but do es 
not rise to the surface . 

(3) Wells in which the 'Nater does not rise above the vro.ter 
t able. 

The formations th?.t outcrop in west-centra l Saskatchewan a.re 
an exteni:ion of similar fonn!3.tions th.,_ t occur in east-centra l Alber-t<>. . 
They a re of Upper Creta ceious age , and consist entirely of relatively 
soft sh~les and sands, with some bands of h'.l. rd sandstone and l ayers of 
ironstone nodules, The succession, cha r acter, and estimated t hickness 
of the fo:rma. tions are shown in the f ollowing table ~ 

Formation 

Edmonton 

Bear paw 

Pa.le and 
Variegated 
Beds 

Birch I.D.ke 

Grizzly Dear 

Ribstone Creek 

Lea Pa.rk 

Cha. r a cter 

Grey to white , bentonitic sands and 
sandstones with grey and greenish 
shales ; coa l seams prominent in some 
ar eas , a s a t Castor, Alberta . 

Dark sha. l e s, gr een sg_ nds wi t h smooth 
black chert pebbles ; partly non-
mR.rine, with 1yhite bentonitic sands, 
carbon~c eou s shQl es or thin coal 
seg_ms simihr t o -bhose in Pa le Beds ; 
shale s a. t certa in horizons contain 
lobster claw nodul e s and m-;.rine fossils; 
a t ot hEr horizons a re abundant selenite 
crystals. 

Li ght gr ey sands with bentonite ; soft, d~rk 
grey and light gr ey shales with se lenite 
and irons t one; ca rbonac eous sha l e s and 
coa l seams ; abundant Eelenite cryst a ls 
in certa in l ayers . 

Grey sand and sandstone in upper part; 
mi ddle pe.rt of shD. l es and sandy shales, 
thinly laminated ; lower part with grey 
and yel low weat hering sands; ~yster bed 
commonly at base . 

Mostly dark grey sh.a.le of ma rine ori gin, with 
a few minor sand horizons1 se l enite crysta ls 
and nodules up to 6 or 8 inches in diameter 

Grey s".nds and sandstones a t the top a nd 
bottom, with intermediate sands and sha les1 
thin coa l soam in the vicinity of Wa inwright; 
mostly non-marine, but middle sha le in some 
area s is mar ine. 

Dark gr ey shales and s~ndy shales with nodules 
of ironst one; a sand 70 f eet thick 110 feet 
below the top of the f onnation in the Rib­
stone a r ea , Alberta . 

EQmonton Formation 

Thickness 
Feet 
i,ooo to 
1,150 

300 to 60~ 
-'shins 
r apidly to 
the north­
we st 

95C to l,0'JO 
in Czar -Ti t 
·'Hills e.rerq 
may be thin­
ner e l sei,1rhere 

100 in west , 
but less to 

east and 
south 

Ma;dmum, 100 

Maximum, 325 
at Viking ; 
thins east ­
ward 

050 to 1,100 

The name Edmonton formation wa s first applied t o t he beds 
containing coa l in the Edmonton a r ea , a nd later to the srune beds in 
adjoining ar eas . The format ion h~s a tot~ l thickness of 1 1 000 to 
1 1 150 f eet, but is bevelled off e£1stward and the e'.lst edge of the format ion 
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follows a northwest line from Cororn.tion through Tofield to '..'. point 
on North Sa.sb,tchevm.n Rh·er 9.bout midway between Edmonton o.nd Fort 
Sa.sks.tchevm.n. No Edmcmton beds occur northeast of this line, but 
the forms.tion becomes progressively thicker to the southwest due to 
the fa.ct the. t the beds incline in th'\ t direction q_nd the surface 
bevels across ther.i . 

The Edmonton form".tion consists of poorly bedded grey r:tnd 
greenish clay sh'..'.les , co:il se£1.ns , ancl sands '?.nd sandstones th"'.t 
contain cla.y and 'l white materhl lmown as bentoni te . This material 
Vl'hen wet is 'Very sticky '.l.nd swells gre(ltly im. volume , 8.nd when dry 
tends to gi,re a white appe!lrance to the ·)eds conb .ining it , Such 
beds are re l ati,.ely imperviou s to water , e,nd B.t the surfa.ce produce 
the "burns"" of barren ground ·wh0re vegeta tion is scanty or !.~Bent . 

Water is relatively a1unda.nt in the Edmonton formntion , which 
conte.ins much S'lnd, commonly in the f orm of isole. ted lenses distributed 
irregul~rly through the formqtion , Consequently, there is little 
uni formity in the depth of we lls even 'lei thin a. srn.A. 11 o.rea . Yfater also 
occurs commonly with coal seams and , unlike the sqnd lenses , these beds 
are much more r egular a.nd persistent . In contraet with tho water from 
the bentonitic sands , which is gen er'3.lly "soft11

, water from the coa l 
S8".mS1 !I'S the w::. ter from the smllow surfg, ce deposits , may be 11 ha.rd11 

• 

The bn.sal beds of the Edmnnton form':l.tion usu3. lly -o-ont ':l. in fresh vrn. ter , 
but this !llflY beco1TJ.e br ':l.ckish locfl. lly where the und r:. rlying Bea rpaw beds 
·c ontain highly alkn.line or Sf'..l ty vva ter. 

Becrrpaw Forna.t ion 

In southe rn Alberta, where the Beo.r paw form<>.tion is thickest , 
the beds composing it are mn.inly sha les th ~.t have been deposited in 
sea wn t er. In the :irea north of tovmship 32 the form"'.tion thins to the 
northwest ~nd becomes Q shoreline deposit compos ed of sh~les cont~ ining 
b entonite , impure S8.nds, n.nd thin coo. l seams . In some a re'.ls, o.s at 
Ryley '.lnd ne'lr Monitor , '.lnd in the Neutral Hills , the Bea rpaw cont'.lins 
pebble beds . At Ryley these qre consolid0.ted into r. cong lomer r>. te , 
but mostly the pebbles o.re loos e ly distributed in shQle or so.nny be 0 s . 

In the n.ren. :immedie.tely north of township 32 the :e earpaw 
occupies o. widespreg_d belt bene1.:>.th the ghciu l dri f t, but f a rther 
northwest the belt nn.rrows , n.nd '.l t Ryley a nd northwestwa rd it is only 
a few miles wide . This belt crosse s North Sashtchewan River ab0ut 
midwn.y between Edmonton flnd Fort Sasbtchewan . Bearpaw beds form the 
main bedrock d eposits of the Neutr'..'.l Hills . Farthf' r south, where 
they ha'7e an exposecl thickness of at least 400 f eet , they cont'..'.in 
green sands, ~nd beds of marine sh~le inter f inGer with the bentonitic 
sha l es and sands of the underlying fornn.t:ion . To the north, on the 
banks of North S('l.skatcheW'J.n Riv-er , the di·.·ision b etween the Bee.rpn.w 
and the overlying and underlying for:nntions is indefinite, and the 
thickness of beds of Bea r p'.:'.W age is r eht i Ye ly Br.l<:>,11 . 

The Wf.',ter in the Ryley area is from the Bearpaw form9.tion , 
and is so.lty . In ot h er ':l.re3.S to the s outh the m'3.rine Bea.rpaw 
formn. tion carries green sand beds th9.t yield fresh water , but commonly 
a much better supply is found by drilling through the Bea rpa.w into the 
underlying Pale Beds . 

In Sn.sb.tchewn.n, Bee. rpaw beds occur southeast of Maclin and 
south of Luseland and Kerrob ert . Only the basal beds are present, ~nd 
these conta in green sands that a.re commonly wat€r-bearing . 

Pale a nd Va-riegated Bed s 

Underlying the Be~rpaw form'.lt ion is a succession of bentoniti o 
sands , shales, and sandy sha les conta ining a few coal seams . The upper 
pa rt of this successi0n , due to the ber ;".)nitic contf'nt, is commonly 
light coloured '.lnd has oeen described ao the Pale Beds , whereas the lower 
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part is darker, and is known as Va.ri ega ted Beds. In part , dr.,rk shales 
are pre sent in both Pa le ~nd Variegated Beds; others a.re gr eenish , grey, 
brown, an0 dark chocolate , carbonaceous t ypes. The sands may a lso be 
yellnw, but where bent onite is pr esent it imparts a light colour to the 
beds. Both Pale and 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) cryst~ ls are, in pl a ces , abundant in the sbt:1.les. 

The best sections of P~le Beds exposed in the region are 
in the Tit Hills, southwest of Cz~r. These hills carry a thin capping 
of Bearpaw shales, beneath which, and a round Bruce Lake, more than 200 
feet of Pale Beds are exposed. The total thickness of Pale and Variegated 
Beds in the Tit Hills area. is about 970 feet. Variegatoo 'Beds outcrop 
4ear Hawkins on the Canadian National Rail~~y 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 Pa le and Variege. ted 
Beds do not, in genen.l, indicate l a tera l persistence of sands for long 
distances, nor any uniform average depth to water-bearing sands in a. loca l 
area. This points to the conclusion that the sands are mainly loca l lenses, 
but a.s such lenses are numerous, few we lls fail to obta in water. In the 
Cadogan area many f lowing we lls have been obta ined f rom sands about midvro.y 
in the succes::-ion. In western Saskatchewan Pa.le l and Variegated Beds ciccur 
over a wide area from Maclin and Kerrobert northeast throu~h Wilkie to the 
Eagle Hills, south of Battleford. Numerous outcrops occur in the a rea 
south of Unity a.t Muddy Lake, but south F.1.nd east around Bigga.r these beds 
are ahnost wholly concealed by glacial drift. 

The water from the sand·s of the Pale o.nd Variegated Beds 
is generally soft. The supply, apparently, is dependent in part on the 
size of the sand body that conta ins the v.r::iter a nd in part rm the ee.se with 
which water may be replenished in the sand. Small sand lenses surrounded 
by shales. may be fi lled with wa.ter·that h-:1.s infiltrated into them, but when 
ta.pped by a well the supply may be very slowly r eplenished. In ms.ny 
instances such wells yield only a smal l supply, a lthough this is commonly 
persistent and regular, 

Birch Lake Form..qtion 

The Birch Lake formation underli es the Varie gated Bees, 
but in many areqs the division is not &ha. rp. The type area of the 
formation is along the north shore of Birch lake south of Innisfree, 
where a section 65 feet thick, composed mostly of s~nd, is exposed. The 
total thickness of the f ormation in this o. rea. is <:1.bout 100 feet, and 
a lthough this is dominantly sand a centr a l part is composed of a lternating 
thin sand and shale bed s . At the ba::e of the forms. tion, in a number of 
places, is an oyster bed, and this is exposed in a road cut in a section 
73 fe et thick on the east side of Buffalo Coulee in sec. 3, tp. 47, r ge . 7, 
w. 4th mer. In both upper and lower parts of the f ormation the sand is 
commonly massive and outcrops t end to consolidate into hard, nodular m~sses 
from a foot to a few feet in diameter . Apparently these are formed through 
the deposition of salts from the w&ter that finds e.n 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 smn.11 springs or nodular InEl.SSes of sandst rme ~ 

The Birch Lake f ornm.tion occurs UL.der the drift and in 
outcrops in a large a r ea. south of North Saskatche~L River and northeast 
of a line from Willingdon to Innisfree and Minburn. East of this aref'.. 
the southwest boundary is more irregul a r, but outcrops ~re persistent on 
the banks of Battle River from a. fe-it miles north of Hardisty to and 
beyond the mouth of Grizzly Beo. r Coul8e in tp. 47, r ge . 5. It is believed, 
too, that a large area. r.ea r Edgerton and Chauvin is underlain by the Bjroh 
lake formation and that it extends southeastward into Saskastohewun ~round 
Manitou Lake "..and southeEt st to Vera. 
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It is thought that the Birch Lake formation thins 
e<?..stwa.rd from its type section a t Birch Lake, and th~t it loses its 
identity in western Sa.skB.tchewan . Deep wells drilled a. t C za.r 1 Ca.star, 
a·nd elsewhere no longer show the Birch Lo.ke as a: clearly r ecognizable 
sand format ion, so that its southern l..imit beneath younger forma tions 
is unknown, 1n1erever it occurs af a sand, however, it is water -bea ring, 
although in some ar eas the sand is appar ently t oo fine to yield any 
consider.able volume of water . In other areas , however, it persistently 
uields good wells . There is no appar ent uniformity in the character of 
the water , which is either hard or soft in different wells in the same 
generq_l a r ea . Direct cont'\c-1; with surface vraters thr:.t c ·nh.in calcium 
sulphn. t es ma.y in time change a "soft" W?. ter we ll to 9. 11 hard11 wa. ter wel l, 
and many wells are not sufficiently cased to prevent the percolation 
of water from surface sands into the well , a.nd hence into the deeper, 
soft water producing san8s. In rart this accounts for the ch~nge in 
chara.cter of the V\a ter in a well , a feature th':'.t .. hn.s been noticed by 
ma~ well owners. 

Grizzly Bear Formation 

The type loca lity for the Grizzly Bear fonn~tion, 
which underlies the Birch Lake beds, is nee.r the mouth of Grizzly 
Bear Coulee, a tribut~ry of Battle River with outlet in tp. 47, rge. 5. 
The fornr.tion is mainly composed of dark shaleis~ thnt were deposited in 
sea WQter . At the mouth of Grizzly BeQr Coulee two sh~le sections, 
ea~h about 100 fe et thick, are sep<?..r~ted by a zone of thin sand beds . 
It is now Eecognized that the upper section is the Grizzly Bear shale, 
and th.at the lower one, very simil~r in character and also deposited in 
sea water , occurs in the next lower f onn..'"l.tion, the Rib stone Creek. Tho 
Grizzly Bear sh~le conta ins a thin nodula r zone ~bout 50 feet above the 
ba.se, that is, a t o.bout the centre of the formn. tion. This zone is sandy, 
and is believed to yield water in various we lls. Other thtn sands, in 
places water -bea.ring, are ~lso pres ~nt. The impervious nature of the 
Grizzly Bear shales m8.kes the overlying Birch Lake s<>.nd o. strong acquifcr, 
as water collects in the s<tnd above the she.le. The cont1rnt of the Birch 
Lake o.nd Grizzly Bear form.a tions co.n be traced in some places by the 
occurrence of springs istuing 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 100 fe e.:; thick . It is thought they extend as 
f ar west a s the Viking gas field , where they have been recognized in 
samples from deep wells . rt is probable , however, that the shales thin 
westwardrand thicken eastward so that their gen er a 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 eo.s t-centrn. l Alberta extending into 
Saskatchewan mainly in the area south of Battle River. 

Ribstone Creek Formation 

The type area of the Ribstone Creek formation is on 
Ribstone Creek nea r its junction with Batt le River in tp. 45 1 r ge . 1, 
W. 4th mer. At this place the lower sand beds of the forma. tion are 
well exposed. The upper part of the lower s~rnd member of this formation 
outcrops on the north side of Battle Riv6r 1 in the northeo.st part of 
sec. 26, tp. 47 , r ge . 5, near the mouth of Grizzly Bea.r Coulee, Above it, 
higher on the bank and at a short cistance from the river, there is a 
12 foot zone of carbonaceous and coo.ly beds in two layers, each about 
2 feet thick, separated by 0 feet of shale. Above this are 90 feet of 
dark shales tha. t are thought to have been deposited in sea ·wu.ter, thr:1.t is, 
they are marine sh~les. These marine sh~les in turn are over l ain by a 
sandy zone about 20 feet thick conta ining oysters in the basal po.rt . 
This sandy zone is the upper sand member of the Ribstone Creek formation. 
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It thickens to the e'.lst and west fr ,·m the Grizzly !ear a rea but is 
probably a t no place much more than 50 feet thick . 

The lower SC\.nd member of the Ribstone Creek formation 
also varies in thickness from a minimum of about 25 feet. On the 
banks of Vermilion Creek, north of Mannville, the bn so.l sn.nd is '.'.t 
least 60, n. nd may be 75,feet thick. It is overla in by sha ly sand and 
sandy shale beds, which replace the sh'.'. le beds in the centr':1. l po.rt of 
the formation as exposed at· the mouth of Grizzly Ben.r Coul8e. In the 
Wa inwright area , where the fonnatinn has been drilled in de ep wells, 
the basal sand is 60 feet thick, with the centra l p3.rt compo sed of' 
shale containing sand streaks. The upper sand member is ~bout 20 f eet 
thick in this a rea. The tota l thickness of' the f ormat ion in the .µ-

Wainwright area is UO to 200 feet, but this increases t o the west and 
in the Viking area exceeds 300 f eet. 

The Ribstone Creek forma t ion is wide ly exposed in a 
northwest-trending b elt in e'J st-c entra l Alb er t::-. . The southwest boundary 
of this nnrth1~rest-trenc1 ing belt passes through the mouth of Grizzly 
Bear Coulee in tp. 47, r ge . 5, and beyond to the Two Hills area in tp.-
54, rge. 12, whereas the northea st boundary crosses North Saskatchewan 
River southwest of Elk Point and extends northwest to include an area 
slightly north of St • P3.ul des Metis and Vilna to tp •. 60, r ge . 14 .. 
Within this belt water wells a re common in the Ribstone Creek sands, 
which are a lmost without exception water-bea ring in some part of the 
formation. The limit s of the belt to the northeast determine the 
limits of water f rom this source, but t o the southweet of the belt, 
as here outlined, wi:.ter may be obtained in this f onnqt ion by d rilling 
through yhe younger beds tha t overlie it. The Ribstone Creek sands 
are a prolific source of water in m..qny pl a ces r.i.nd hence the distribution 
of this formation is of consider3.ble economic importance . 1/Vher e the 
formation consists of upper and lower sands with a centra l sha l e zone 
only the sands are water-bearing, a lthough thin sand members may occur 
in the shale. Where the form?, tion is l a r ge ly sand the distribution of 
water may be in any part of the form~tion, a l though the upper and 
lower sands a re perhaps the better a qumters. To the east of Alberta, 
a long Battte River and Big Coulee in Saskatchewan, the Ribstone Creek 
sands a r e marine. Marine condi ti(:ms n.ppa. r ently become more prevalent 
to the southeast and it is be lieved that in this direction the sands 
are gradua lly replaced by marine shales. Thus a t some distance 
southeast of Battleford the Ribstone Creek formation loses its id entity 
and its equivalents a r e sha l es in a mnrine succesrion. 

Lea Park Formation 

The Lea Park formation is l a rgely 'l marine sh8.le, a.nd 
only in the upper 180 fe€t is there any water, In the Din.~ a rea south 
of Lloydminster the upper beds of the Lea P~rk consist of silty shales 
!'.t'bout llC feet t hick underla in by silty S"lnds 70 f ee,t thick• Below 
these sands are ma rine sha l es only, and these yield no fresh water 
either in east-centra l Alberta or west-centr~ l Sa skatchewan. The sand 
in the upper Lea Park f ormation iit thu s the lowest freshwater aquifer 
within a very large ar eQ . The ext ent of this sand in the Lea Park, 
particularly to the northeast, is not known, but as the strata in ea st­
centn.l Alberta have a southwest inclinationJ progressively lower beds 
occur at the surface t o the northeast , Thus .a t a short distance beyond 
the northeast boundary of the Ribstone Cre ek formation, a s previously 
outlined, the sand in the upper Lea Park r eache s the surface , a nd 
repre rnnts the l a st bedrock ~ nquif'er in tha t direct ion. Farther northeast 
water muft be obtained f rom gl a cia l or surfRce deposits only. In 
Alberta. this area wi thout f resh water in the bedrock includes the country 
north of North Saskc.tchew~n River i n the vicinity of Frog Lake and a 
:3.nrgr area extending to and beyond Beo.ver Ri ver . In this a rea , however , 
more I'resh water streams a r e pres-ent than f a rther south, ~nd bush la~~s 
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help to reti3in the surface riters. The a. rea no:rthea.st of North 
Saskatchewan River in Se.skatchemin is almost who lly within the 
J!,ea Park formation,: where water ca n be found only in surface deposits. 

WATER ANALYSES 

Introduct ion 

Analyses were made of water samples collected from a large 
numb er of wells in west-centr a l Saska.t chewari . Their purpose was to 
determine the chemical r. h<:i.racteristics of the waters from different 
geological horizom, e.nd thereby af si 'st' in ·mlrlrn.:rJ.g correlo. tions or· thee., '.: . 
strata in w1· ich the 'Vlllltters occur. Although this was the main 
objective of the analyses, it ~N8.~0also realized that a knowledge of 
the mineral content of the water is of interest *and value to the 
consumer. The analyses were all made in the l s.bora tory of the Water 
Supply a nd Borings Section of the Geological Survey, Otte.wa . 

Discussion of Chemica l Determinations 

The dissolved miner1?~ l constituents vary with the materia l 
encountered by the water in its migration to the reservoir bed. The 
minera l salts present a r e r eferr ed to as the tob.l dissolved solids, 
and they repres ent the reitidue when the water is completely evaporated .. 
This is eYpressed · qua.ntita ti vely as "parts per mill inn", whi ch 
refers to the proportion by weight in l_,000 1 000 p~rts of water. A 
salt when dissolved in water separates into two chemica l units called 
"radicals", and these are expressed as such in the chemical analyses .. 
In the one group is included the :rn#t'ta llic elements of calcium (C a ), 
magnesium (Mg), and sodium (Na ), a nd in the other group are the 
sulphate (S04), chloride (cl), and carbomte (C ~ 3)' radica ls. 

The analyses indicate only the a.mounts of the previously 
mentioned radica ls, thus neglecting any silica, alumina, potash, 
or iron that may be present. It wil l be noticed that in most instances 
the total solids are accounted for by the sum total of the radica ls as 
shown by the a!lA. lyses . Actua lly, the residue when the water is 
complete ly evaporated still reta ins some combined water of crystallization, 
so that the figufles for the "total solids" a re higher than the sum 
total of the radicals as ,determined , 'l'These r adica ls a re also 
11 oalculated in assumed combina.tions" to indicate the theoretical amounts 
of different salts pres ent in the water. The same method was followed 
in each a nalysis, so that the table presents a c0nsistent record of 
the different compounds present. 

Min€ral Constituents Present 

Calcium. Calcium (ca) in the water comes from mineral 
particles present in the surface deposits, the chief source being 
limestone, gypsum, a nd dolomite . Fossil sheals provide a source of 
calcium, as does also the decomposition of i 9neous rocks. The connnon 
compounds of calcium are ·~&a.lcium carbo:nate (Ca.C03) a nd ca lcium 
sulphate (CaS04). 

Magnesium. Magnesium (Mg) is a common constituent of many 
igneous rocks a nd, therefore, v ery prevalent in ground water. Dolomite, 
a. carbonate of calcium a nd magnesium, is a lso a source of the miner~l. 
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 a.mounts . 

Sodium, Sodium (Na) is derived from a number of the important 
rock-forming minerals, so that sodium su~phate and carbonate a re very 
common in ground Wl.ters . Sodium sulphate (N!.l2S04 ) combines with wa.ter 
to fonn "Glauber's sa lt" and e:xcersive amounts makk;}·the water unsuitable 
for driIµtlng purposes, Sodium carbona. te ~a2C03 ) ?r "black alkali""· 
waters are mostly 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 se.l ts . ·wa. ters 
containing sodium ca rbona t e in excess of 200 part s per million 
a. re unsuitable for irrigation pur po ses 1 • Sodium sulphate is less 

uThe extr eme limit of sa lts fo r irrigation is taken to be 70 parts 
per 100,000, but plants will not t ol e r ate more tha n 10 to 20 pnrts 
per 100,000 of black a. lkn li (alkR.line co.rbon"J.tes and b ica rbonates)" 
Frank Dixey in ttA Prn. cticn.l HD.ndbo ok of We. ter Su pply', Thos . Murby 
& c 0 • , 19 31, p • 2 54 ) 

harmful. 

Su~fhn.tes. The sulphate (so4 ) salts refer red t o _in these 
ana l yses a re calcium sulphate (ea. S04 ), magnesium sulphate l)ig,:'.;<\ ), 
and sodium sulphate (Na 2S04). 

Chloride. Chlorine (Cl) is with a ffJW exceptions, expressed 
as sodium chlorid e (NaCl), that is, common table sa lt. It is found 
in a. 11 of the an.q lyses, most of the wa t ers conta ining less tha n 200 
parts per million, but some as much as 2 1 000 or 3 , coo parts . These 
water s have a brackish taste. 

Alkalinity. The a lkalinity determined in these wnter 
ana lyse s is based on the assumption that the only salts pre sent in 
the samples t hat vrill neutra lize acids are ca rbonates , and toot , 
cons equent ly, the degr ee of n l ka linity is proportiona l to the amount 
of the ca rborm t e radic~ l (C03 ) present . 

Hardness . The hn. rdness of ~~te r is the t otn l hardness, a nd 
has been det ermine d by the amount of n st~ndard sonp solution ~?quired 
to form a l ather that will stand up (persi st) f or 2 minutes . Har-cl.nus 
i s of two kinds , temporary and permanent . Temporary_ hardness is 
ca used by calcium a nd magn es ium bicarbonates , which a.r e soluble in 
water but a.re precipitat$d as insolub le normal carbona tes by boi ling, 
a s sh own by the sea.le that forms in te'.?.kett l es . Permanent ha r dness 
is cau sed by the pr esenc e of cQlcium ~nd magnes ium sulphates , a nd is 
not :removed by boiling . The tvvo formis of ha rdness -. o. r e not dist inguished 
in the water analyses . Water s gr ade f rom very sof t

2 
t o v ery hn.rd , and 

ca.n be class ified a ccording to the fo llowins system' : 

The"Exa.rnination of Wn. t e ra and Water 8upplies", Tr..resh & Bea.le , 
pa ge-21,- 11ourtli-Bd . 1933 • 

A water under 50 degrees (that is , part s rer milli-0n) of 
ha rdness may be said to be very s o f t. 

A W" ter with 50 to 100 degr ee s of hardness may be said to 
moderately soft. 

A water with 1 00 to 150 d egrees of h a rdness may be Sa.id to 
moderately ha rd, 

be 

be 

A water wi th more than 200 and l ess tha:r. 300 degres s of ha rdnes s 
may be said to be ha.rd·~. 

A water wi t h more t han 300 degrees of hardness may be said t o 
b e very ha.rd . 

Ha.rd waters are usua lly high in ca lcium ca.rbona. t e . Almost 
a.11 of the waters f rom the g l acia l d :ri~ a. r e of this type , espec ially 
those Dbt associated with S?.nd and gr ave l deposits that come clo se to 
the surface . 
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In soft water the calcium carbonate has been replaced by 
sodium ca.rbollfl.te, due to n~tural reagonts present in the sand and 
clays. Bentoni tE 13.nd glaucrmi to l'.re two such ren.gents lmown to be 
present . Montmorillinite , o<e of the cln.y-fo:nning minerals, has the 
srune property of softening WA.ter , ~wing to the n.bsorbed sodium the. t 
is o.vo.ilable for chemica l re.'.l ction • 

Piper, A . M. "Ground l,i\Jatr::r in Southwestern Ponnsylvania. 11
, 

Penn. Geol. Surv ., 4th s r. ric1s . 

If surface water reaches the lower sc~nds by percolv.ting 
through the higher beds it may be hie;hly cho.rgod ~'ri th cnlcium SR.lts 
before reaching the bedroc~ formations conti:tining bentonite or 
glauconite . The completene~s of the exch'1.nce of ~· .... loitml Mrbonnto 
for sodium carbonn.te will , therefore, depend upon the length of time 
the.t the ~~ter is in contnct with the soften~ng reagent, and ~lso 
upon lihe amount of this me.terial present. The r o.te of movement of 
undergtounrl/water vtlll , consequen~lt'r, be a f a ctor in determining the 
extent of the reaction. 

The ~mount of iron present in the vrater wn.s not determined, 
owing to the po:::sibilities of contamination from the iron casings in 
the wells . Iron is present in most w<:.ters , but the amount mn.y be 
small . Upon exposure to n.irLa red precipitate forms, the water becomes 
o.cid , and , hence, has a corrosive action . ·when iron is present in 
large amounts the ,\Tf',ter he.s o.n inky taste. 

Wl'i TER ANA LYSES IN REL\ TI( N T'..: GEOLOGY 

Glacial Drift 

The quality of the ~mter from gla.cia. 1 drift depends l a r e;e ly 
on the natur e of the deposit fror.1 Yvhich it comes and on the 0epth of 
the aquifer below the surface . Glacial deposits ~ny be divided roughly 
into three types . 

(1) . Sand and gr~vel beds th~t form the surface deposit, such 
a.s outvm.Eh m.':l.teri?.l and gl acial lake sands . 

(2). Buried outwash and interglachl deporits between two tills 
of boulder clay. 

(3). Pockets or lenses of sand an( gravel irregularly distributed 
through the till. 

Water from surface samd' d$posits is normally 1how in dissolved 
salts, the tohl being genemlly less th:i.n 1, 000 parts per million. 
Where large amounts of limestone occur in the glacial s~nd and gravel 
beds a cha racteristic constituent of the glacia l water is ca lcium 
ce.rbon.'l te, the amount preeent vci.rying from . 300 to 700 pc.rts per million . 

Water f rom buried outwash deposits contains flOre dissolved 
salts than the surface sands , as the wn.ter in order to r e~ch them has 
to percolate through overlying" till . Rain water contains carbonic acid, 
which ~ots as a solvent and dissolves o. great de~l of ca lcium, magnesium, 
and sodium from the rock-forming minerals. Sulphate salts are commonly 
present, though their proportions vary greatly in the different waters . 
The shales th<J. t a. r e incorporated in the drift a. re high in calcium sulphate , 
so that the a.mount of sho.l~ pref ent will modify the quality of the ·~ter . 
The oxidized upper part of the drift cont<i.ins les E" sulphate than the 
deeper, less oxidized boulder clay. The charactttr of the water in the 
buried outwash depoeits will, therefore , depend . largely on the 
oompoettion and a.mount of till that overlies it . 
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Water from irregula rly distributed sa nd o.nd grQvel beds 
will vary in its content of dissolved so.lts d epend ing upon the 
character of the mo.terial surrounding the res ervoir beds. As the 
water in this type of depo i:i t does not flow to o.ny marked extent, 
it is a.pt to be more highly impregnated with soluble so.lts thl'.1.n where 
the underground movement is more r a.p id. Soft wn. ter in the drift i s 
mostly conf ined to shallow vrells in so.nds low in ca.lcium carbonate. 
Waters from glo.ci~l lakbr clo.ys are sorretimes high in soluble snlts: 

The sample from a well in glacial lake cle.y on N.vv· .. 1- sec .. 27, tp . 
42, rge. 17, h~s 11,040 parts per million of soluble sa l ts , largely · 
mo.gnesium sulprote c.nd sodium sulpha. to. The sample from SE . -~ sec. 
13, tp. 42, r ge , 16, which is believed to cone from glacial lake 
silts, h~s o. very differ ent composition. The t ot'.l l solids in it 
o.re only 440 po.rts per million, of ·vhich 250 are c~lcium co.rbonnte. 
The great difference in these ~~ters is due to the high soluble so.lt 
content trot is o.srncio.ted with the lake clo.ys but a.bsent in the 
silts. Avero.ge drift wo.ter conto.ins between 1,000 '.lnd 3 1 000 po.rts · 
per million of dissolved miner~l salts. 

Be~rpaw Formo.tion 

The Bearpo.w formation consists of dark mo.rine shales o.nd 
beds of green sand. Water from these sc..nds. h!:.S o. tob.l solid count 
ranging from 300 to 1 1 600 parts per million o.nd o. hnrdness of more 
than 300 degrees. Co.lcium c~rbonn.te is very mo.rked in o.11 S'.:1..ilples, 
due, perhaps , to the proximity of the wate~ sands t o the glacial 
drift. Sodium sulph.e. te is the chief so.1-: present , followed by 
calcium carbonate, magnesium sulphate , magnesium ca.rbona.te, o.nd 
sodium chloride in decr easing !DIDOunt-a . These waters a.re distinguished 
from the overlying drlft waters by being relatively low in t ota.l 
dissolved solids , and in containing no calcium sulphate and only 
moder ate amounts of sodium sulphate , magnesium sulphate , and magnesium 
oar bona. te • 

Pale Beds 

Pale Beds underlie the Bearpaw formation . Total solids in 
waters from these bed s va.ry from 700 to 1,300 parts per million . The 
·water is, in most inste.nces, soft, as it confo.ins sodium carbonate in 
excess of calcium and magnesium carbonates, but vd1en mixed with surface 
water high in calcium carbonate, it will become hard . The high 
concentration of sodium salts , especially sodium carbonate, in 
cont r a.st with the calcium and magnesium salts distinguishes this wa.ter 
from that in Bearpa.w sands ,. The Pale~.Bods include much bentonite , a.nd 
it is this mineral that acts · as a water softener within the formation. 
The following analyses are typica l of waters from the Pa.le Bed si 

.. 
SE . _1:,_~ , sec . NE • sec . 3 • _f;'\~-• .. .... " .S.€1? .• __ 7. , SE . sec. . . . . 21 

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

Ca.C03 73 18 53 35 

CaS04 

MgC03 52 14 45 38 

MgS04 

Na 2c·o3 297 G79 464 562 

Na.2so4 297 158 266 437 
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Na.Cl 31 45 46". 130 

Tohl solids i 760 1,020 i 940 1,260 !. 
J 

Hardness 100 20 
I ' 

30 75 p 

Vn.riega t ed Be<ls 

In Senla.c Rur8.l Municipality, Saskatchewan, a. re a. number of we ll s 
that have water very similar in chara ct er to t h,,t found in the Bea rpn.w 
formation. These we lls t a.p an horizon that corresponds wi th the Vn.ri egated 
Beds in Alberta , a l though they he"ve not been sepr-.r a ted from the Pn.le Beds. 
They a.re less bentonit ic than the Pa.le:'..Beds a nd darker in colour. The 
water is ha rd and haf a low dissolved solid content. The three an.q l yses 
given below show n. gr eat denl of s imilarity a nd su~gost ~ common horizon . 

Salts 

MgC 03 

~ '.MgS04 

;mv . sec . 21, 
i t p . 41 ,r ge . 26 
j 

250 

1109 

14 9 

- --· ·--- -------... 

98 

Na.Cl 12 

Totf1. lrrsolid s i 640 

Hardne ss 600 

Rib stone 

1TW . sec . 3, 
tp.41,r ge,28 

3{5 

80 

104 

132 

12 

640 

600 

Creek Formation 

i 

-i 

SE ~ sec. 28 , 
tp.40,rge , 28 

125 

155 

69 

386 

18 

780 

500 

Chemica l ana l yses of w~ter f rom +ue Ribstone Creek fo rm~tiou vn..ry 
more than in the P~ le Beds ~ the reason b e ing that at sever~ l different 
horizons the s edh1ents show c •nsiderable ln.ter'.t l variation~ Th2 f onna.tion 
includes both marine and non- marine b eds , thin coa l seam s being present in 
the ba sa l p'lrt of the f ormation a round Paynton, whereas south of Lashburn, 
on Battle River , marine fossils were found in strata. consider Fd to be a. t 
'lpproximately the same horizon . The water ana lyses show s imila rit i es ~~thin 
limited 'l reas , but long dista nce correln.t i ons ce.rm.ot be ma.de safely except 
for the sa line wat ers tha t occur in the flovdng wells a t Vera , Muddy Lake , 
and a t the south e nd of Tr.,,mping lake . Ana lyses of these wa-kers a r e given 
in the following tab~o: 

t 
: SE ~ se c . 2 5, i SE .. sec .22 ;.j NE .. sec . 36 , i SIN. • sec . 7 

1
i SE . sec . 30 ;TSW

1
i f . seclO , 

I . l I Sal s ' t p ,.41,rgeo tp . 41,rge ~ i tp . 41,rge . ; tp.41,rge tp.38,, r ge •! tp . 35 .. 
24 24 , t\ 

' 
2L! :i: , ! 24, 22 , I r ge . 2J, 

·' 
Ca C03 73 73 73 198 108 

i 
~)J - - - -' ! ··-

CaS 04 - - - .., m- ! -' j - - -
MgC03 38 38 38 52 69 I 52 

- -' 
MgS04 

! 

I ! - I - I ... - - -i . j 
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Na2C 03 129 ll 9 129 11 106 1Z5 

N9.2S 0 1 55 55 61 61 49 43 

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

Total solids 3,840 i 3 , 460 3 ,120 3,200 3,86G 4 , 460 

Hardness 135 90 110 100 1 30 13') 

The similar i ty in these anlayses suggests a common source bed . 
The a ista.nce between the Trampin&; lake we ll 'lnd the Vera vrell s i s a bout 
40 miles. This water , which is thought t o come f rom the ba sa l sn.nd of 
the Rib stone Cr eek f ormation , is not typ i ca l of w'.1. ter f r om the same 
stra.tigra.phical horizon in the vicinity of Battle River , one r eason being, 
possibly, th~t a.t Battle Ri ver the str e11.m h~s cut through the Rib stone 
Creek f ormation expo sing the sand members 9. long its banks . This may 
CR use a. mor e r apid movement of t:ie under grounc1 'VB. te:r in this 11. rea than 
f a rther south, '.'l.nd it is !mown that the r a.te of fl ow is 9. controlling 
factor that gr'verns the change of C '3 lcium c<i. rbom. te t o sodium M.rbona te 
when the softening r eagents of bentonite or ~lauconite a.re pr esent in the 
sand. 

Some of the soft water s fr~m the Ribstone Creek f ormation cannot 
be distinguished f rom those of the Pa.:e :t eds , whneas other s e, re nuite 
different . The fol lovQng a nalyses ill u str atetsome of the different types 
of wn ter from this forma. ti on : 

Se . sec . Ind .Agent ; SV'! . sec . NE . sec . ;se . sec. NE .sec . N\iv . sec . 
11, tp. · Little 24 , tp . 36, tp . ' 26. tp. ' 36. tp . 22 . tp . 
46 , Pine I .R. 46 , 43 , ;43 , r ge · • 4: 1, 

I 42 . r ge . r ge . r ge . r ge . r ge , 
Salts 28 21 18 rn 24 23 

Ca.C03 90 90 410 73 35 73 12 5 

CaS 04 

MgC0
3 07 59 1611 38 31 38 97 

MgS 14 64 
; 

Na.2C ~3 217 392 283 592 12 9 196 

Na.2S04 ' l;.644 777 2 , 518 225 522 61 ;l, 51 1 

Na.Cl i 249 63 76 12 83 2 , 690 71 
. ! 

Total solidsJ2 , 220 1,340 3 , 000 ! 620 
! 

1, 2G'.) . 3, 120 ;1, 900 

Hardness i 280 160 750 i llO 35 110 600 

The above chemical analyses show such a wide range in the 
dissolved salts present in the different waters in the Ribstone Oreek 
forma tion th.~t th~J cannot be used for corr e l ation purposes over a large 
a. r "a. • 

Conclusions 

(1) In mo st inst~nces wa t er f rom gla.ci~l drift is ouite 
different from water from bedrock. 

(2) Some of the bedrock D:orizons ca rry waters that show definite 
chemica l characteristics. 

(3) Most waters from glacial till ca r ry t ota l solids ambunting 
to between 1, 000 andD.5, 000 parts per mill ion.-
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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 
formn.tion. 

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

(6) Wa ter from the Va riegated Beds resembles that from the 
~earpe.w formation. 

(7) Waters from the Pa.lo Beds is mostly soft. An a.ver13.ge 
of ten wells gave a total solid of 11 000 p~rts per million. 

(8) All soft waters contain sodium carbonate (Nazco3), which 
is present in water from the Pale Beds and Ribstone Creek .formations 
but absent from the r.~arpaw formation and V~riegated Beds. 
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RURAL MUNICIPALITY CF PARADISE,, NC. 501, 
SASKA TCHE11JAN 

Physical Features 

Saskatchewan River forms the ne.ture.l boundary of this 
municipality on the south a.nd southwest. It flow:; in a. valley 
more than 200 feet deep cut through the surface deposit of 
boulder till into the underlying sands and shales. The present 
wide tributary valleys from the north, namely those of English­
man a.nd 1Ion.'1ery Rivers a.nd \fuitesand Creek, w-ere apparently forme (1. 

by the large a.mount of water that at one -Q..me flowed over the 
area.. The country between Whi te~a.nd Creek and Englishmen River 
has been considerably eroded by waters originating from the re­
treating ice mass. 

&nother important physical feature is Paradise Hill. 
It is a.n erosional remnant of a deposit that a.t one time extend·­
ed to the ea.st nnd north. As the hill includes beds that a re 
higher stra.tigraphically than those of the lower adjoining land 
it is apparent tha. t the bedrock surface must have had cons id.A1· - • 

reli ef before the advance of the ice. On the other hand,, m.,. 
of the present relief is due to post-glacial ero5ion. 

Geology 

Outcrops of dark grey marine Lee.. Park sha les a.re found 
along the ma.in streams. These shales lie immediately below the 
drift within the entire municipality, except in the upper po.rt of 
Paradise Hill wherfl hi gher beds stra tigraphica lly are present. 
These hi ghe r beds of Ribstone Creek sands and sanastone a.re 0n­
cou.ntered in several wells on the south end of Paradise Hill, 
and outcrop in sec. 12, tp. 51, rge. 24. 

Water Supply 

The ground-water supply in this municipality is o btained 
from the glacial drift and to a very limited extent from a se.nd 
member of the ·bedrock. As previously stated, shale unaerlies 
the drift except for the area of Pa radise Hill where higher beds 
are believed to be present. The glacial drift is a variable 
deposit of boulder till, sand, and gravel. F.xtensive deposits 
of sand and gravel are not common, a lthough several se.nd beds 
deposited by the glacial waters that entered Se.skatchewe.n River 
from the north occur in tp. 51, rge. 23. ·:,·test of Englishman 
River, in towns•ip 52, is a gravel deposit of fluviogle.cial 
origin. The drift deposit on the whole conta ins considernble 
sorted material and is, consequently, a relatively go()d source o.f 
water. 

1~'ater in the Ribstone Creek sa nds has ·oeen encountered 
in several wells on secs. 14 and 21, tp. 51, ~ge. 24. This ~<'\'. 

is thought to underlie the gr e~ter part of Paradise Hill, but 
its water possibilities are limited as it is en erosion remnant, 
e.nd the water contained in it must come from re.infall. Yfolls 
drilled by the CA.w.dio.n National Railway in the villages of 
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Bolney and Pa.ra.dise Hill found o. gond supply of water E'.t dHpthc 
of a.bout 200 feet. Lo gs of thAse wells were not a.va iklile, but 
their depths suggest thnt they 11re in bedrock. The possibilitic 
of this horiz.on a.s an aquifer dep&nd upon the thickm1ss and 
l~tera.l extent of the Eand ben. 

Township 50, Range 22 . The surface d. c:'posi t of glanir. l 
drift has been moCi.ified appr eciably by the large volume of we. t e:r 
that has come down the valley of Eng lishm:::m River 1 e.s well a.a bJ­
the overflow waters of Turtlele.kc River to the norther..et.; The 
concentration of boulners on th0 surfri.ce in the a.rens of till and 
the sa.nd and grfl.vel deposits along the old r,hP.nnels are evidence 
of la.ter erosion. The thickness o.f the.; drift incre:'l.SfJS to the 
north. On the ridge between Englishmn.n 1.nd h skatchewan Hivers, 
in section 12, the underlying bedrock she.le formE the e.n1rf'lce 
soil, a.nd only sot:tttered boulders 9.ppru:\ r on the surface, inc foat·· 
ing that the origirn. l deposit of drift wns very thin. Else­
where in the to¥mship, except in se0tion 13 on the banks of 
Englishnw.n River where bedrock is expoi::ed, the surface is cover<" ·· 
with boulder till. These shales are very impervious, and dri] ~ 
into them fa.ilcn to yield water south of Turtleford. 

Numerous springs occur n.long the banks of the rivers, 
and in many place::; mark the top of the uncerlying sh1?.le surf0 "' 

This surfa.ce is very irregul~r; on the ridge in section 1 2 it . 
~n eleva.tion of about 1,900 feet, whereas ~long the banks of 
Englishman River its elevation is 1, 785 feet. An a rea of out­
we.sh gravels is found north of Enf;lishman River along the f1ast 
side of the township. These gre.vel beds werE:J depooited by 
the glacial waters that flowed over a. large section of the 
country. In the remining part of the township boulder till, 
with pockets of sand and gravel, forms the surface deposit. 
So far as known these bodies of sorted m?.terb.l co not rep­
resent a. definite zone in the r1rift~ n.nn n•:d.ther their e:r:tent 
nor elevation can be pre1ictod. 

Township 51, Range 22 . Englishm~n Riv~r, nDW a com­
paratively sm£tll stream, flo11,rs in a broad vnlley. The we11t bn.ril­
is marked by gentle rising l o.nd carrying s. concentration of 
boulders on the surface. East of the river thP. land risee 
rather abruptly to a plateau-like plain cover e(t with ground 
moraine. This plain, with its r e lati,re ly fl"l.t surf~ce, separateri 
Englishman and Turtlela.ke Rivers. 

No outcrops of the underlying bedrock a.re expo~ed. in 
the township, but small showings of rhe.le occur 9.long the bank 
on the road leading to the Maidstone ferry on Sat::kn tchewan River. 
These are dark grey, impervious shales of the L~~ Pe.rk formation 
and are believed to underlie the C.rift, a l thour.;h no wells ha.Ye 
drillE:d through the surface deposits. 

Sand e.nd gra.vel lied s within the drift a.re the f;ource 
of the ground water. Such deposits, l a id 0.own by the high 
waters of Englishman River, $.re found on seotions 29 and 32. 
Boulder till forms the surfa.ce ma.teri0.l O'rer the remaining 
p_<J.rt of the township. Most of the wolls are r estricted to the 
eastern ha.lf of the township, which is good fB-rming land in 
contrn.st with the very rough rocky l a.nd we st of the riYar. 
Wells in this township h11ve depths of from only a fe,., feet to 
more than 100 feet,. a.no it is difficult to determine hm'l me.ny 
a.re from a definite horizon. It will be noticed that most wel 1 
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more than 50 f eet Cleep are found within a. l)o l t ii miles wide 
along the east side of the tnvm.ship~ In this belt, too, the 
amount o~ sand and. gravel in the upper 50 feAt of drift is vory 
sme.11. 1here ri.pp"-e.rs, th€rEJfore, to ce a zone bet1'reen 50 13.nd 
100 feet be low the surfe.ce thA.t contains e. ln.rge o..mount of S!lnd 
and g;re.vel. The eleva. tions of these aouifers incr<:.'a.so towards 
the north in A.ccord with the risEJ in the lP..nr~ s1.irf1:. ce in the 
same direction. Those on sections 1 e.ncl 35 h'):vo <'lleV9.tions of 
1,911 and 2 1 080 feet respectively. Lower a0uifers may iJ e en­
countered 9.t greater depth n.bove thr; bedrock shale th".t under­
lies the drift, 

Tovvnship 51, R0.nge 23. Dur ing the oo.rly sfages of 
'White sand Creek e. la.r ge c.mount of >"m ter flc,,,ed over the h n~ 
east of Par2.dise Hill. ~1'..wh of the boulder clt:-.y wus removed, 
and deposits of sand ::i.nd gravel were l eft e.s e-vidence of the 
erosion tho. t took phce. The present stre9.Jn ch9..nnel of W1Ji tesand 
Creek ha.s cut through into the underlying bedronk strata of shale, 
·which a re exposed: o. long the b.'lnks at several pl1>.ces. t ... long the 
road-crossing south of section 29, the shn.le surfaoe ms an 
elevation of 1,836 feet, and hr:i.s e.lso be.Fn reached in se"lera.l 
wells fJa.s t of the creek at e lei:.rations betw·een 1 1 86?. o.nd 1,090 
feet. Vtost of the creek, on section 20, it wn.s encountered n.t 
a.n elevation of 1,926 feet; the bedrock here is in the upper r 
of the Lea Park forme.tion, o. w~ if beds of the overlying Hif)r ~­
Creek forme. tion are pre sent in the higher land to the wost t.h· · 
contact with the Lea. Pa.rk shn.le should be very Uf;e.rly at this 
€-levation. 

As the impervious shales of the Lea Park formation 
underlie the 1•rhole township, except for a. srna.11 ~rt in the 
northwest corner, the ground-ir,'8. ter supply must be obtained from 
the gle.cia.l drift. East of ';.'h iteE>G.nd Crer.:k the drift is ecnn.para·­
tively thin, but contains a fn.irly lo.rg:e ~.T'lount of -sand anti 
gravel. The elev£>.tion of the aouifers a.long the eru;t sine of the 
tovmship range 'between 1, 904 e.nd 1, 918 feet, and a. slope towards 
Whi tesa.nd Creek no doubt marks the appro:r.: hnn.t€ top of the shale 
surface. The uniformity of the ele':rP.tions of the aquifers in 
this area. is suggestive of s. single horizon, 9-nd possibiliti~s 
of lmqer horizons being present are -very poor a.s the shale sur­
face is believed to lie e.t no gre>\t depth below the productive 
zone. 

·west of Whi tese.nd Creek the a.auifer s that he. ve been 
tapped may represent several hori zons . The spring on section 30~ 
at an elevation of 1, 926 feet, probab ly indicates prcn:Lmi-Cy to tl 
top of the shale. In sections 31 '.lnd 32 we lls h".'xe eneountered 
·water between 1, 991 a.nd 2,032 feet. These ':'ells 1:1.re ir... g;l1:wi~l 

materials, but as the thickness of the drift is not kno~'Il the 
position of the aquifer with respect to the top of the sh<ile or 
bedrock str1:i.ta is uncertain. It is possib le, however, tha.t 
hir-her beds str~tigraphioally nre present in the higher land and 
that these m:;.y contain enough s:;1.nd to ms.ke them wnter- 1:.:ea.:ring. 

Township 51, R11n~e 24. The part of this tovrnship in 
Paradise municipe. li ty ishe o.rea north anc~ eaE't of Saskn. tchevmn 
River. It comprises the fle.t ple in bordering the rh~er e.nd part 
of Pnradise Hill. The river has cut through the surface deposit 
of boulder till into the underlying, bedrock strata of srm.le !l.nd 
sandstone. Numerous outcrops of LeA. Park shale e.re e:rpo sed a long 
the lower po.rt of the V'3.11€y, 8.nd the overly ing Ri ostone Creek 
sands and sandstones outcrop on the higher levels , a.s in secti0,... 
12 <:1.nd 14. ~\ s Ribstone Cree1': se.ndstone 111ra.s n.lso encountered in 
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a. well on SE, section 21 it is believed tha. t this form!:!. tion undor­
lies most of Paracise Hill . The sand is coarse and is, therefore, 
a. very good w~ter sand . The eleva.tions a.t 1"hich it occurs a.re 
between 1 1 925 a.nd 2,000 feet. 

The a.quifers in this area. have a. very wide n.nge in 
ele~tions and depths. Cn the flat plain bordering the river 
glacial material rests directly on impervious Lea. Park shale, nnd 
although thin is the only known source for the 'li\rater supply. On 
sections 30 ann 31 water is easily obte.ined inn. sand a.tan 
ele't'ation between 1,880 and 1,072 feet. This sand is p;trt of 
the river terrace and is, therefore, uniformly distributen. 
Along the river bank a.re numerous springs, which mark the 
contact between the drift and the underlying Lea Park shale. 
On the higher land the drift is thicker, and the sand beds that 
overlie the shale increase the number of aquifers present. The 
surface deposit of drift is thought to be at least 90 feet thick, 
as a well on NlfJ. section 33 is in glacial materials a.t that 
depth. The aquifers in the drift have elevations bet1~een 21 011 
and 2, 117 feet. Most of them a.re in a.n upper and a lower group, 
with a. few sea. ttered betvreen. 

The bedrock sand underlying the drift on the higher 
l and is considered to be a source of water . It has been en­
countered in two wells on sections 14 a.nc1. 21 a.t elevations of 
1,925 and 1, 991 feet r espectively, and may be found e l s0vrhere 
betv1een these levels. The deep dry hole drilled on section 22 
to a depth of 300 feet should have encountered this sand between 
depths of 175 a.nd 200 feet. The fa.ct that this sand was driUed 
through would suggest that the pressure of the vmter in it is 
very weak a.nd that the water would not rise Yery high in the 
hole. This, however, is to be e~'.pected as the sand bed is an 
outlier, limited to Paradise Hill . 

Township 52, Range 22. The broad valley of English­
man River trends north and south through the middle of the tmvn­
ship. To the ea.st the la.no rises gradually more than 200 feet to 
form a. broad ridge between Englishman and Turtlelake River drain­
age systems. The ridge parallels the tv.ro ri'rnrs, and is co;:ered 
with a. thick deposit of ground moraine. ·\!!est of the river the 
l and is flatter , and there is e~ic1.ence that a large pa.rt of it 
has undergone considerable erosion. At one time a. large amount 
of water entered Englishman River Ve.lley from the northwest 
through the channel occupied by Lake Bonnet, leaving a. large 
gravel deposit between this lake and the river. In the north­
west corner of the area a low moraine extenr1s to the north 
between these two a.lmo~t parallel streams. 

No bedrock outcrop is exposen in this tovrnship or in 
the inun.ediate -;:-icinity, but as she.le occurs in wells a.long >.?.lJ.ite­
sa.nd Creek at an elevati r n of 1,890 feet it is e.ssurn.od that this 
formation extends to the northeast and underlies the surface 
deposit in Englishman River VallPy a.t lee.st . It is quite possible 
the.t higher beds stra.tigraphically may be present on the ridge 
east of the river. 

The surface deposits a.re , therefore , the source of the 
l'mter supply, which is generally good. The wells vary greatly 
in depth. On the gravel plain v:est of the river the land is 
ufed chii:;fly for grazing purposes and , hence, there are few 
wells . In this area. we. ter may be easily obte.ined from near the 
base of the gravel deposit, and this applies equally to the rest 
of the \~lley. In the mor~inal area to the northwest the sand 
and gr~vel beds a.re believed to be present as irregular pockets 
instead of a.s a. uniform bed. However, the drift deposit apparently 
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contains a lo.rge a.mount of S'.lnd and gr:::.~rel, nnd it is, conseoucnt­
ly, not diffi.cult to finr~ e, g_ood supply of v.'!'lte.r in it. 1.!'f[l.tcr 
occurs in wells on senti. ('n 32 at elE""'<J.t i ons of 1,94 1 · ~. nd 1,919 
feet. 

On the hi g.lwr ridge to the ee.st the r:1rift deposit is 
considerably thicker 8.nd 0ffers more poe~ii::ili ti~ s of i".'f3.ter at 
depth . ~.~ost of the v.re lls on tht? P.lfl'.'E.ted lrrn<l are c:'.~cper than 
40 feet, and their r e c or 0.s incio'.).tf. sornP. unifr.n:-mity i n the WP..te r 
l f;ve lf, sugg;estj_ve of defini te hori?,onr:: . This is ps.rticuls.rly 
true of the horizon 1~e tween 1,970 n.nd 1,990 feet on secticm::: 22, 
26, 27 , o.nd 34 . The highflr a.ouifer 8 w.ry grr~s.tly in olevnti.on 
and are believed to be di:o- ~ontinuous pockets of sq,nd o.ncl gra~."e l 
sea ttered irreguhrly throu[:;h the drift . Alto getlrnr, the upper 
100 feet of drift cor..hdns e. l e.r g:e r1mcunt of S9.nC! a nd gr ave l, 
the main source of wn.te r supply. 

Township 52, Range 23 . Extensi i'e rmnd !'ln<l grr.~'.'e l 
deposits occur ?.. long the l akes and loi;re r 11?,nd in t:r.e southern po.rt 
of this tovmship . 'These a ccumuln.tions of sr.>.nd nr.d s~mdy soi l 
are rnparated by :rocky boulder till . The P, r ea on the v·hole is 
very fl'.lt, oxcept for a. strip e..long the southwest side thr).t is 
put of P~rad.ise Hill . There Et r e no outcrops in the township , 
G.nd so far a.s known thi; wells a.re a ll in r-;l~tr:.-.inl drift. From 
regional informa tion, however, it is thought th~t the drift is 
underls:J. in by the impe r'!ious shale of the Lea Park forme.t ion. 
Bec'ls of the overlying Ribstone Creek sr.:.ndst.'.'ne are knovm to be 
present in the southc·ffn ps,.rt of P'.l re.dise Hill , and may also be 
present where the hill e"--tends into this township. 

All of the wells , except those on Iti.rs.~ ise En1, 1:tre 
shallow . Most of them ccre not more thr.m 20 feet deep, but the 
water supply is 0deoua.te for t't ll needs. The elev-::>.ti0ns of the 
aquifers follovr the s urface topogrn.phy fairly closely, which 
indicates th?.t the upper 35 feet of <lrift conts.in s mu~h s~rnd 

and gravel . The sand bers ~ssocio.ted 'R" i th the olrl strel).rr. 
channels n.re , nevertheless, continuous , where13. s those in the 
areas of rlac. ial drift h';\'·e a limited htHri.l extent . Be ct:>.use of 
the number of r,ood wells n.t such shallow depths it is c onsidered 
very probable thn.t water will continue to be found in this uppE.r 
pa.rt of the drift throughout this township. The water-bearing 
bed s occur betwe1m elevations of 1,881 and 1, 932 feet. Infonnn­
tion on deeper aquifers is not available , hut the sha le surfe.ce 
cannot be r,t a ny gr eat depth, n.s on Glenhogie Creek, wect nf the 
'lillage of Paradise Hill, sh:ile iE nxposed at an elev0.tinn of 
1,830 feet, and a.s high 9.S 1,890 in wells a long \IFhites!?.nd Creek . 
Ar surning o. flat surface for the sh'.>.lG north of WbJ.tesci.nd Creek, 
it would appear that the aouifer just descri'bed li es ~t 1.>.n 

horizon only a. few feet nbo,·e the shale surfa ce. Mr . J. P..obrich , 
the driller , reports the.t water wo.s struc k in drilled we lls a t 
Bolney ut dep-l;hs of 226 r.nd 200 feet , and thA.t a good supply wt'l.s 
encountered in l~oth wells . The e l evat ion of this aquifer would 
be approximately l, 725 feet. No O\"irJence of o. t>ana. member in the 
shale wns observed in any of the outcrops a long Sa skr, te.howan and 
Monnery Rivers a lthough these wells point to the 000u.r.rence of 
such a bed. 

Township 52, ffo.nge 24 . PP.ra. :4 ise Hill, 1yhich occupies 
the largest p!:trt of t his townshi p, rises more than 300 feet 
abo·rn the v-a. lley of Glen·co g; ie Creek to thE"J north . 'I'he hill ii:: 
reluti~r.,. ly f ls.t on to p , ::md is !'in erosiom.l rem.mnt. It hns a. 
plateau-likE1 appearance , 9.nd the Ground mor<i.ine de posit rif 
boulcler till ma.kes go orJ farming soil. 
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Lea Park ~hule outcrops a long Glenbogie Creek in section 
32 at an e levation of 1,830 fe0t and e.long the ea. st bank of 
s~skatchevro.n Rive r in sections 7 and 18. Bens of the overlying 
Ribstone Creek so.ndstone outcrop a long the river and a.re found 
in wells in the township to the south. The~e S!?.nd beds have 
elevations r anging between 1,925 and 2,000 feet r and it seems 
rea sonab le to expect that they uncerlie the grec.tf~ r part of the 
hill belcn:v the surface depOf it of boulder till. 

The wa. ter supply in this township is obb. ined from 
sand and gr ave l beds in the gl ac i a l drift deposit. This 
deposit is more than 100 feet thick on the main part of the hill, 
as the well on SE. section 27 encountered gravel at this depth. 
On the lnwer land north and west of the hill its thickness is 
considerably less. The depths of the we lls vnry from 9 to 100 
feet, but the r ecords show that only two wells are deeper tmn 
50 feet. As the maximum r e lief in the township is more than 300 
feet, the elevations of the aquifers haYe a very wide r ange , 
those for most of the wells on the hi gher land lying between 
2,050 and 2,100 feet. The lar ge number of gr a,·e l aquifers 
suggest fairly widespread deposit s , but the el evations of these 
depodts do not show such uniformity of leve l as to indka.te a 
continuous bed. It is apparent, though, that the upper 50 feet 
of drift contains a large numbe r of sand r.,nd gravel l enses or 
pockets suitable for wr,te r reser,roirs, 9.nd a.s the area is pr.rt of 
a l a r ge hill the water in the sand and gr aYe l deposits must come 
directly from r a infe.. 11. 

The bedrock sand that is thought to un0erlie the drift 
should yield a. fair amount of -water, especially r. t some dist!l.nce 
from the edge of the hill. The water in this ~and, as in the 
O\Te rlying horizons, is deri"'rnd from r a in. For this reason the 
sand may not be saturated with ¥rater nnd may thus be gr eatly 
limited in its usefulness as an aquifer. 

Township 52, Range 25. The pQrt of this township in 
Paradise municipality is e.. trhngular a rea between f:'askatchewan 
and Monnery Rivers. It is a sandy p l a in formed dur ing the 
early stages of the river, 9.ncl s lo pes tov:rard the south. Extens­
ive sand e..nd gr avel b ed s are found in it near the surface, and 
these yield a very good supply of water. This hor izon is present 
in all the wel ls e;rcept those on sections 2 7 nnd 34, which may 
obtain their water from a lower aquifer. 
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LOCATION 

W:~ j ~ T~. I Tp. I Rae. I Mer. 

TYPE 
OP 

WELL 

~ I~ 
-·-·1-

epring 1 ISO 22 js 
2 4ug 1115 ., " I 

s BE 18• I " 
I 

g: 26 
I 

" • 15 2'1 I spring ,, t: :51 I bored 
8 &IS I 4ug 

1 151 21 & bored 
I .. 
D dug 
6 spri ng 

10 borecl 
11 dug 
l• bored 
l' dug 
II bored 
u " •• dug •• bored 
18 " II 4ug 
16 borecl 
ID dug 
A .. 
H bore4 
16 dug 
10 " 

11 l ul a I 4UC 
" • 
• 

- 23 -
WELL RECORDS- Rural Municipality 

I I I Hsi I 
I I I GNT TO WHICH PRINCIPAL WATER-BltARINO B&D W AT1Ut WILL RJa ' 
DEPTH ALTlTUDC 

OP WS.LL A ) 

WEU. ' "":::.,- I ~I:!) .... - I -· I .,.._, -8wface 

' 

1'181 glacial 
8 1800 -. 1'196 8 • eo 1930 12 " 20 18~ 80 " 

!S 1882 - 19 l86S IS " l8U • •& lt'B - S9 1936 • .. 
20 1991 - 19 19'1'1 80 .. 

81 81 gl.aoial 
•O - so l9'1S ~ " 20 10 " 

" 615 -m 19Sl5 611 " DO -. ., 2008 150 " 100 - 80 1971 100 " 19 - 16 l8Dl 19 • 
10 - 11 19M 10 " 80 - 60 1011 eo .. 
18 18 • 
DO - '8 808? eo • ae - l'I 1008 • • so IO " 68 - &O IOIO •• • 
IO - 11 ltOf l• • 16 - 11 I08I 11 • ae - 10 IOU II • 12 •&I 108, .. .. 
11 1A .. 

I I t I I I: r u I 

B f-4 

TEMP. UBS TO 
CHARACTER OP WHICH 

YIBLD AND RKMARJCB I 
OP WAT&R WATER WATSlt ' 

(ID T .) IS POT 

hard D.S. Oood aupp~ 
" D.S. Ooo4 auppJ.7 
" D.S. Good auppl7 in aan4. Blue o)f' below 
" D.S. Li.mi te4 m pplJ in aam and gravel 

ehale below. eon D.S. Good auppl7 in aan4 
hard D.9. Contlnuoua tlow 
" D.S. Good auppl7 .. D·.s • Poor m ppl7 in gravel- Blue ola7 below 

hare\ D.S • Good auppl7 in t 1n• •ant 
" D.s·. L1a1 '94 1Uppl7 1n aan4 
" D.S. L1aite4 auppl7 
" D.S. Good au-pplJ 
" D. S . Ooo4 auppl7 in aan4 and gnnl 
" D. s. Good aupplT 1n aan4 .. D.a. Poor 1Uppl7 in olq • D.S . loot ••P1T ill ol.,-aon D.S • Good Rppl7 in tin• 1'911• .... 
" D. S. ·Goo4 ••PPlJ' in aan4 ha1'6 D.~. OQ04 •utPlT 1Jl aan4 .. D.I. Cool auppl7 ill eu4 • D.S • G<>o4 81lppl7 1ll 0197 
" D.S~ Gool aupplJ' • D.S • Oool •U&>P17 ill ol8'J • D.S • Lilli t et supp~ aon I>. s . OOo4 aupp11 1ll .. a hard D.S . Ooo4 •unlJ 1n cr•~l and ••4 " D.S • Ooo4 su.ppJ.7 1n ri•Tel • D.$ . Ooo4 •uppl7 ill . •• ... 

I 4 I I . ·-.,:. 



l 
ti'J'l· 1~·...,..1-··-:--1 ... E 4 '. • I r · .. t ~r~~· -· · . , · 1 ~ 1 "' ' ~ 1 muh,.,_....... ~ - -.a; ' . ' '' " ' - ' ' -.>c. . . ~- • • - y . . . ' . . . 

• ; M 1 .... 1 .... 1::..1..,·1 ~ "l t J"7-:'. .· ! i .. L . , ' . . •. I. 
· ,.., ·, . ~ 10 ·1H1 . - i• lti_J , '•o · it• . 1•~•••(-~ -... ·""' ·, 1'.s. . ·aupp~f· lil .. a 

•O 1tM · "' IO 1918 ~ - Ile il••'-1 4 ' • ,, · J>.8.. . 4 . *'1P:Pl7 

: 1 I I 

1 ! SB 8 e2 I a2 3 
2 Ill 8 
3 Sll s 
• SE & 
G NW 18 
6 SW 12 
7 SW 13 
e gr 22 
~ SW 24 

10 NB 2• ' 
11 SW 2e 
12 NB 26 
13 SB 2"1 
14. NB 2'1 
l~ SE 32 
16 NE 38 
17 Kl S4 
18 SK M 
19 sx 3e 
20 NW' 38 

eprU.. ·.·. ·· 1,t.19: .. · · . .· ·.·.·. _, . .. " '.It 1>.~-~ ' C~t'.~~ tlqw 
4ug lf.-. ao. . lf J.t~ . b•141••4nelf , " ,· J>.a. ·~ ·aupp17 on to). ot nnda'°-a• 

41'11194' -IOO . 1111 . . ' .. .. ~ ~. . : . · ·. . bOl.• 
4uc .. -. ••t -10· am ee • '· &J.ao tai ._,.- . J>~e. •u.t>PlJ' ., 

• :ie 1011 . i• . e · • .,,. »•:&. . . •i>vlt ta ... 1 
• u · aoaa . -~ t 101' 11 · 1011 ~. .~ 1>·.a. . . ·• • · mpJ>l.J' .i. Mlt4. 

bored '70 1111 ·'10 , oea .. . '" ·· ;" . 1) •. 1. · ··:::r/ · =17 -u -~ 
~us M 1118 '' . · •• io• ·" " · D •S. · . . · mp:p 7 tn lllQ9 o. 7 

bor.11 n '1180 · .. . ee aoee . ae .Cl96 tt· " .1 J>.;S. G<>o4 .aupply in aand 
dug 16 ;1896 • 10 188& : ];6 SSO tt * · · D •. s~ Goq4 •upply 1n ean4 

" 1'1 18.89 • 10 .~8'19 l ·' 871 " • D.S. Go<>d aupply in ,tine ae4 
bore4 ea 20'18 ,.. 38 . 8060 ·ee · ao " " thS. Good supply 

" 90 , 8~01 • e,e 101& vo· , . 'l'l " " s. seepage m pply .in blue clay 
I 2116 . . · ~ 11 M - .... . :.L....."~-........ ~J "..-.....-..!!.__ : l'•t•r tor 4omeat 10 use f r om well !O tt. 

1 · aag · 120 
bored se 11111 

8183 1 1 l IO - 13 2110 l $& =10, I 098 

dr i l l lll 2100 111 1989 
dug "° 2110 40 2070 

bored 5~ 2014 - "8. ~9 .195'~ 
dug 14 lSQO · - 10 14 ' ,18'16 

'II 28 20'18 - 10 
" "° '2 0?5 

bored eo 2080 - 40 
dug 38 2018 - 18 

bored 68 2081 - 30 
" eo 2078 - e~ 

dug 3 0 20&0 ... 2~ 
bored 60 2069 ... 30 

" .a ' 2014 
dug 88 ' 8016 - 80 
" 38 ige? - 28 
" 25 1966 - 2 0 .. 30 196~ ""' 27 .. 3 7 2018 - 25 

bored 100 2089 - 70 
dug ee . 2051 

Non- AU depthl. altitudce. bdpt• and elevatiooa 
&ivaa above are ID feet. 

-22 2056 •o 203~ 
00 2000 
38 1980 
e2 201g 
60 ·2.010 
28 2032 
60 2009 
4() 19'74 
28 1988 
38 1~19 
28 19•1 
30 193~ 

1993 3'1 1981 
19~ 100 1929 

66 19QCJ 

• .. 

glaoi•l 
·~ ., 
• 
" 
" 
" 
" .. .. 
" 
" 
" 
" 
" 
" .. 
" .. 
" 

~.s. PoQr .a upply in gra-.el 

1 
.. I I D.S. . ·Poor m -pply 

" I D. S, Good aupply 

h&l'4 D.S. LiDti ted supply in aand 
" D.S. Limited supply in aand 
" D. S .. Good aupply in gravel and cl ay 

1ott n .. s . Good supply in sand a nd gravel 
hard n~ s . .J.bundan t a up ply in aand 
" n.a. ·-... " D.S • Good supply in gravel 
" D. s . Good supply in aan4 
" D.S. Good supply 1n gravel 
" D.S. Good SU J?ply in sand 

" D.S • Good supply i n sand 
" D. S. Good supply in gravel 
" D.S .. well f lowed at 't irat 
" D.S. Good iupply in sand 
" D.S. Good supply 
" D.S. Good supply in sand 
" D.S. Limited supply in sand 
" D.S. Good supply in aend 
ft D. s. Good supply in sand 
" D.S. Good supply in sand 

(D ) Domadc:; (S) Stnclc: (I) hriptioa; (M) K uaidp.&ity; (N) Not U8Cld. 
(I ) s.mp1e ta1teo. rar ~ 

j 

' • 
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WELL RECORDS- Rural Municipality of_ ._r_u .M.1.e.tLlia ... _~.0.1..., .. .s•SJ.:l1'CHEW.ur...-

I 
I 1' H&IOHT TO WH ICH i I 

TYPE DEPTH ALTlTUD& CHARACTER I OJ' . 
LOCATION ! WATtR WIU.. RID ,. PRINCIPAL WATER·BEARING BltD II I TEMP 

WELL I I OF OF WIW. I 
USKTO 
WHICH 
WATER 
IS PUT 

YntLD AND REMARXS 
No lab.we _. Above ( +) I OF WATER WATER 

· ~ Sec. , Tp. Ree. Mtt. WELL j WELL le•d> ~Jow ( -) Elev. Depth 

1 
&lev. Geo!oelcal Hort.aoo (ln •v.} 

I ~~ I _ _,____ ·-- --!·- - _ _ , :- ---- 1. _ _ _ _ ,, ___ ___ ____________ _ 

--s.-.-l--~-2 , -2-~ 3 I dug 11 18 l92l'> - 14 18 . 1907 glacial . . . 
1 
2 
3 
4 

NX 2 " l• 1930 - 10 14 lgl6 " 
NW 2 " . 30 1948 - 30 30 1 913 " 
SI 3 " m 1875 - 15 20 18~ " 
sw 5 

1 
" ~& 2038 - ~o e& ige2 " 

!5 I N! 7 I .. 13 19•5 - 9 l~ 1932 " 
& NE 8 " 13 1895 - 8 13 1882 " 
7 I NW l• " 20 lg20 - l '1 SO 1900 " 
8 NE l• " 20 1935 • 18 .20 191& " 
g n ia " 22 l ~ntS - i 7 22 18 gs " 

10 NW 19 I spring 1990 " 
11 SW 22 I dug 30 1930 - 22 30 lQOO " 
12 SW 23 · " 20 U~40 - 12 . .a> 1Q20 " 
13 NE 26 " 12 1898 - 10 12 1886 " 
1• SW 30 " 1? 1g35 - l~ 1'1 1918 " 
1 5 SW 31 " 2l5 1906 - l& 2& 1881 " 
16 SW 32 " 28 1900 - 2l5 28 187° " 

l? 
18 
19 
2 0 

l 

3 

' l5 
;& 
'I 

NW se 1 
" U5 i goo - i o 189~ l& 188l5 

33 " & ig10 6 lQO. 
S1f 34- " 8 1925 - ~ 192 ~ 1920 
Q'E ~4 " 20 1910 I l• 1896 

, , 3 

I 

dug 
bored .. 

du 

" " 
bor 

du 
'" 
" bored 

du 
bo·red 

dug 
bored .. 

dug 

bor 
" 
• 

bo:r,e4 
" 

4q 

0 
10 
.16 
20 
00 
60 
1! 

- 15 1210~ 3 0 
- l'- 2086 18 
- 3:) 2038 34 
- .u 1980 115 
- ~& 2011 !8 

' 60 
- io 120;0 I ie 

an 
2•0 
62 

- & 11gao v 
00 

- io 1201• I io 
!50 
3 
10 
11 
2J! 

• uO 11811 

... ,~ .. 

100 
•o 

0 
10 
1• 
10 

, 

" 
" 
" .. 

glacial 
• .. .. 
• 
" 
" 
" • 
" .. 
" 
" " •• .. 
.. 
" • 

' 

hard 
" .. 

aott 
hard 
" 
" 
" " 
" 
" 
" aott 

hard .. 
aott 
hard 

" .. 
" " 

hart 
. .. 
" " .. .. .. .. 
'" '" • 
" " .. 
1t 

" " 
" 
" 
" 

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

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

s. 
D,S • 
D.S • 
D.S. 
D.a. 
D.S. 
n .. s. 
D.e. 
'J).S • 
1>.a. 
D.S. 
D.S. 
D.S. 
D.S. 
?>• 
D. 
J),; 
D ••• 
n.s 
DJS 
D 
J) 
D 

Good sup ply in sand 
Good supply in aand 
Good supply in eand 
Good supply 1n sand 
limited supply in gravel 
Limited supply in sand 
Limited supply in ~and 
Limited supply in aand 
Li.Jlited supply in sand 
tilll1 ted ai pply in aan· 
Con tinuoua t low 
Good supply in aand 
Good supply in ••DI 
Good supply in aanl 
Good 1U pply in a and 
Good aupply in olay 
Good supply. Dry hole '72 teet 1n blue 

olq 
Good eupply 1n aan4 
Good aupply 1n aand 
Good aupply in MD4 
Good euppl7 in a1114 and gr&Tel 



I 

1 
a 

• 
{) 

wau. 

I "j ~I &1 j aol a I 4\i& . I a 
I f'R · .. . " ' ' ie . -- -~ I r • 1 i•1 17•1 
I nl 161 I J I ... i ae 1'86 ae . 1fll· • .. a. I· · .. • .. 6 .. • 1900 ~ ' • I 6 18M ... . ~ -

0 18815 - 18 tle&' I 10 ' ~911, 
I M I M l I j I ... I 10 1800 .. l5 · 1~55 10 . 1860 

NOTS- All depth•, altitudee, bei&ht• and cle-.·atioaa 
&ivm above are iA feet. 

·~ 

• , 

• 
• ... 

I • .. ... 

I aon 
UJ-4 . I I D. s. I .tbundant au1>1>l7 1n sand 

(D ) Domestic:; (B) Stock; (1) lrriptian; (M ) Munici~; (N ) Not 
(#} Sample taken for ualytda. 
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