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INTRCDUC TIGN 

Information on the ground-water resources of east-central 
Alberta. and western Saskatchewan was collected, mostly in 1935, during 
the progr ess of geological investigations for oil and gas. The region 
studied extends from Edmonton in the west to Ba.ttleford 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 part as far north as townchip 
56 in western Sa.sk:'l_tchewan . 

This region is crossed by North Saskatchewan and Battle 
Rivers, and includes other more or less permanent streams . ~11ost of 
the lakes within the area , h~~ever , are alkaline, and vmte r is 
obtained in wells from two sources, namely, from water-bearing sands 
in surface or glacial deposits, and from sands in the underlying bedrock. 

A division has been made in the well records, in so far a s 
possible, between gl acial and bedrock wa ter-be~.ring sands. In 
investigations for oil and gas, however, the bedrock wells were used to 
trace the lateral extent of geological formations, with the r esult that 
the records deal more particularly 1 ith this type of well . No detailed 
studies wer e ma.de of the glacia l materials in relation to the water-supply, 
nor were the glacial depo s its mapped adequately for this purpose. In 
almost all of the region investigated in Alberta , and in al l but the 
northeast part of the r egion studied in Saskatchewan, water can be 
obtained from bedrock. In a f ew places, however, the water from the 
shallower bedrock sands is unsatisfactory, and deeper drilling may be 
neceasary • 

. The water records were obtained mostly f rom the wel l ovmers, 
some of whom had acquired the 1 land after the water supply had been found , 
and hence had no personal knowledge of the ~~ter -bearing beds th~t had 
been encountered in their wel ls. Also the elev"'- tions of the wells were 
taken by aneroid baromster and are , consequently, only approximate . In 
spite of these defects , howevPr, it is hoped that the publication of 
these ·water records may prove of va lue to farmers, town authorities , and 
drillers in their efforts to obtain water supplies adequate for their 
needs. 

In collecting this information several field parties were 
employed, These were und er the direction of Professors R . L. Rutherford 
and P. S • Wa1:ren of the University of Alberta , C. H. Criclanay of 
V0.'11couver, and c, O. Hage , until recently a member of the Geological 
Survey. The oil and gas investigations of which these water records are 
a part were undertaken under the gener'l l supervision of G. s. Hume. 

Jublica.tion of Results 

The essential informat ion perb.ining to ground-wa.ter conditions 
is being issued in reports.that in Saskatchewan cover each municipality, 
and in Alberta cover each square block of sixteen townships beginning a t 
.the 4th meridian and lying between the correction lines . The secretary 
trea surer of each municipality in Saskatchewan and Alberta will be 
supplied with the information covering that municipality. Copies of the 
reports will also be available for study at offices of the Provincial 
and Federal r..JG overnment Departments. Further assistance in the 
interpreta tion f the reports may be obtained by applying to the Chief 
Geolo g;ic.t). Geol0gical :Survey, Otta.Wa. . Technica l terms used in the 
reports are defined in the glo csary. 



Ho~ to Use the Report 

Anyone desiring information conc ering ground water in any 
particular< locality will find the ava ilable data listed in the well 
records. '_'These should be consulted to see if a supply of water is 
likely to be found in shallow we lls sunk in the glacial drift, or whether 
a better supply may be obtained at gr eater depth in the und er lying 
bedrock formations. The wells in glacial drift comrronly . show no 
regional level, as the sands or gr ave ls 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 wel ls is by the 
elevs.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-bearing bed from that for the surface elevation at 
the well. For convenience both the elevation -1f the wells and the 
elevation of the water .... bearing bed or beds in each wel l are given in 
the well record tables. Where wa.ter is obtained from bedrock, the name 
of the formation in which the water-bearing sand occurs is ~ lso listed 
in these t ab les, and this information should be used in conjunction with 
that provided on bedrock fo:rm'.'l.tions, pages 4 to W-, which describes 
these formations and gives their thickness and sequence. Where the 
level of the water-bearing ~and is known, its depth at any point can 
easily be calculated by substracting its elevation, as given in the · 
well record tables, from the elevation of the surface at that point. 

With each report is a map consisting of two figures. 
Figure 1 shows the bedrock formations that will be encountered beneath 
the unconsolidatea 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 elev0.tion a.t any location can thus be roughly judged from the ne?i.rest 
contour line, and the records of the wells show at what levels water 
is likely to be encountered- The depth of the wel l can then be 
calculated, and some informat ion on the character and quant ity of water 
can be obta ined from a study of the records of surrounding wells, 

GLOSSARY C'F TEmfS USED 

Alkaline. The term 11 alknlble11 has been applied rather loosely 
to some ground waters that have a peculiar and disagreeable taste. In 
the Prairie Provinces, vvater tha t is commonly described as alka line 
usua1ly contains a l a rge amount of sodium sulphate and magnesium sulphate, 
the principal constituents of Glauberts salt and Epsom salts respectively . 
Most of the so ca lled a lkalinB waters are more correctly termed sulphate 
waters, m%ny of which may be used for stock without ill effect. Water 
that tastesstrongly 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 beds. 

Aquifer or Water-bear ing Horizon. A porous bed, lens, or 
pocket in unconsolidated deposits or in bedrock that carries water. 

Buried pre .... Glacial Stream Channels. .A channel carved into 
bedrock by a stream before the advance of the continental ice .... 0heet, and 
subsequently either partly or wholly filled in by sands, gravels, and 
boulder clay deposited by the ice-sheet or l ater agencies. 

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

Coal Seam, · The same as a coa l bed. · A deposit of carbonaceous 
material formed from the remains .of' plant.s by partial decomposition 1rnd 
burial. 
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Contour. A line on a m::i.p joining points that ha.\e the same 
elevation above sea-level . 

Continental Ice-Sheet. The great ice-sheet th'lt coYered most 
of the surface of Canada many thousands of years ago . 

Escarpment . A cliff or 'l relatively steep slope separating 
level or gently sloping areQs . 

Flooo,:t Plain . A fln. t p'.lrt in o. river v~lley ordinarily above 
WP.ter but covered by ·water i·-hen the river is in flood . 

Glacial Drift. The loose, unco~!olidated surface deposits 
of sand, gravel , and clay, or a mixture of these, th~t were deposited 
by the continental ice-sheet. Clay containing boulders forms part of 
the drift and is referred to as glacial till or boulder clay. The 
glacial drift occurs in several formsi 

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

(2) Terminn.l Moraine or Moraine . le hilly tract of country 
formed by glacial drift thflt was laid down at the m"'.rgin of the continenfal 
ice-sheet during its retreat. The surface is characterized by irregular 
hills and undrained basins. 

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

(4) Glacial L'.lke Deposits . Sand o.nd··c .liyiplains ·fdrmad in 
glacial lakes during the retreat of the ice-bheet. 

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

Hydrost'ltic Pressure , The pressure thqt causes water in a 
well to rise above the point at which it is first encountered. 

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

Pervious or Permeable . Beds are pervious when they permit 
of the perceptible pa s~age or movement of ground ~~ter, as for example 
porous sands , gravel, a nd sandstone . 

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

Recent Deposits . Deposits that have been laid down by the 
agencies of water and wind since the disappearance of the continental 
ice-sheet. 

Unconsolidated Deposits • . The I11£1.ntle or covering of alluvium 
and glacial drift consisting of loose sand, gra vel, clay, and boulders 
th~t overlie the bedrock . 

'V'Ta.ter-table. The upper limit of the ps.rt of the ground wholly 
saturated with water . This may be very near the surface or many feet 
below it. 

Wells. Holes sunk into the earth so a s t o reach a supply of 
water. '\Vhen no water is obta ined they are referrer1 to as dry holes. 
Wells in which water is encountered are of three classes• 

(1) Wells in which the water is under euffioient pressure to 
flow abo,re the surface of the ground . 
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(2) Wells in which the water is under presrnre but do es 
not rise to the surface . 

(3) We lls in which the water does not rise above the water 
table. 

BEDROCK FORMATICNS C•F WEST-CENTR.'.L SJ.SK,\TCHEii.:.':..N AND El. ST-C:SNTR!. L ALBERTA 

The formations th':'.t outcrop in west-central SaskatcheV1.ra.n s.re 
an extern:ion of similar formations th<-.t occur in ea.st-centra l f\.lberte . • 
They are of Upper Cretaceious age , and consist entirely of relative ly 
soft sh'3.les and sc.nds , with some bands of hard sandstone and layers of 
ironstone nodules~ The succession, character, and estimated thickness 
of the formations are sho'Vlm in the following table ~ 

Forma.tion 

Edmonton 

Bearpaw 

Pale and 
Variegated 
Beds 

Birch 11.3.ke 

Grizzly J ear 

Ribstone Creek 

Lea Park 

Cha.ra cter 

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

Dark shales , green sa.nds with smooth 
black chert pebbles; partly non-
IMrine , with vvhite bentonitic sands , 
carbona ceous sh~l es or thin coal 
sea.ms simihr t o -'those in Pa le Beds; 
shn.les at certa in horizons contain 
lobster claw nodules and marine fossils; 
at othEr horizons a.re abundant selenite 
crystals. 

Light gr ey sands with bentonite; soft, d'3.rk 
grey and light gr ey shales with selenite 
and ironstone; ca rbonaceous shales and 
coal seams; abundant selenite crystals 
in certa in l ayers . 

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

Mostly dark gr ey shale of marine origin, with 
a few minor sand horizons; se lenite crysta ls 
and nodules up to 6 or 8 inches in diameter 

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

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

Edmonton Formation 

Thickness 
Feet 
1,000 to 
1,151 

300 to 6eo 
-Whins 
r apidly to 
the north­
west 

95~ to l,O'JO 
in Cza r-Tit 
"Rills are8. I 
may be th in­
ner elsewhere 

100 in west , 
but less to 

east and 
south 

Maximum, 100 

Maximum, 3?5 
at Vi.king ; 
thins ea£t­
ward 

05~ to 1, 100 

The name Edmonton formation was first applied to the beds 
containing coal in the Edmonton area , a nd later to the same beds in 
adjoining areas . The formation has a total thickness of 1,000 to 
11 158 feet, but is bevelled off ee stward and the eo.st edge of the fonm. ti on 
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follows a northwest line from Corons.tion through Tofi eld to '.:'. point 
on North Sask?...tchei.van River '?.bout midw~.y between Edmonton o.nd Fort 
So.sb.tchewan. No Edmonton beds occur northec..st of this line, but 
the form9.tion becomes progressively thicker to the southwest due to 
the fa.ct that the beds incline in th'.tt direction 8.nd the surface 
bevels across the.n. 

The Edmonton form'.:'.tion consists of poorly bedded grey and 
greenish clay sh':'..les, coa l seams, and sands s.nd sandstones th<>..t 
contain clo.y and 9. white materfo.l lmown a.s bentonite. This material 
when wet is 7ery sticky 'lnd swells great ly in volume, and when dry 
tends to give a wh ite appen.rance t o the "Jeds contB.ining it. Such 
beds a. re rela ti"ely impervious to water , and ~t the surface produce 
the "burns"" of barren grounc'I where vegetation is scanty or cl) sent. 

Water is relative ly abundant in the Edmonton fornrtion, which 
contains much S'-'.nd, commonly in the form of isols. ted lenses distributed 
irregula rly through the form~tion, Consequently, there is little 
uniformity in the depth of wells e\Ten within a small a.re::i.. Water also 
occurs commonly with coa l seams and, unlike the sand lenses, these beds 
are much more regular and persistent. In contraf't with the Tro.ter from 
the bentonitic sands, which is gener'.3.lly 11 soft11 , water from the coal 
se?.ms, ~s the 1A".3.ter from the shallow surf!l ce deposits, may be '1hard". 
The bo.sal beds of the Edmonton form":Ltion usually uont~in fresh vrater , 
but this may become bn.ckish locally where the undE'rlying Ben.rpaw beds 
·contain highly a lkn.line or s~ lty water. 

Bearpaw For~ation 

In southern Alberta , where the Bearpaw form".tion is thickest, 
the beds composing it a re m::'.inly shales th..,_t hn.Ye been deposited in 
sea wa. ter. In the a r ea north of tovmship 32 the form<i.t ion thins to the 
northwest and becomes a shoreline deposit composed of sh~les containing 
bentonite, impure s~nds, and thin coal seams. In some areo.s , as at 
Ryley 'lnd ne'lr Monitor, and in the Neutral Hills, the Be9.rpaw cont'.:l.ins 
pebble beds. At Ryley these q_re consolid'.J.ted into r. conglomer'O\te , 
but mostly the pebbles are loosely distributed in sho.le or sandy be0s. 

In the area immediately north of township 32 the ~ earpaw 
occupies a widespread belt beneath the gl acial drift , but farther 
northwest the belt m.rrows , flnd o.t Ryley and northwestward it is only 
a few miles wide. This belt crosses North Saslm.tchewan River about 
midway between Edmonton and Fort Sasb.tchevra.n. Bea.rpn.w bec1 s form the 
main bedrock deposits of the Neutr'l.l Hills. Farther south, where 
they h..~Ye an exposed thickness of at least 400 feet, they cont~in 
green sands, A.nd beds of marine shale interfinger with the bentonitic 
shales and sands of the underlying fonn0.tion . To the north, on the 
banks of North SaskatcheW'3.n River, the di-.·ision between the BeiarpA.w 
and the overlying and underlying formo.tions is indefinite, and the 
thickness of beds of Bearp?.W age is r ele. tively sme,11. 

The W". ter in the Ryley area is from the Bearpaw f orm:1. tion, 
and is sn.lty. In other aren.s to the s outh the mar ine Beo.rpaw 
formation carries gr een sand beds th'l.t yield fresh water , but commonly 
a much better suprly is found by drilling through the Bearpaw into the 
underlying Pale Beds. 

In So.sk:i.tchew:in, Bearpaw beds occur so.utheast of Maclin and 
south of Luseland and Kerrobert. Only the basa l beds are present, ~nd 
these conta in green sands that are commonly water-bearing. 

Pale and V~riegated Beds 

Underlying the Be':trpaw forms.tion is a succes sion of bentonitio 
sands, shales, and sandy shales containing a few coal seams. The upper 
part of this succession, due to the ber ~'1nitic content, is commonly 
light coloured s.nd has been described ao the Pale Beds, whereas the lower 
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part is darker, and is known as Variegated Beds. In part, dark shales 
are pre sent in both Pale and Variegated Beds; others are greenish, grey, 
brown, ano dark chocolate , ca rbonaceous types. The sands may also be 
yellow, but where bentonite is pre sent it imparts a light colour to the 
beds. Both Pale and Variegated Beds a re cha r acterized by the presence 
of thin see.ms of ironstone, commonly dark reddish, but in part purplish, 
Selenite (gypsum) crystnls a.re, in places, abund~nt in the shales . 

The best sections of P~le Beds exposed in the region are 
in the Tit Hills, southwest of 1.; zar. These hills carry a thin capping 
of Bearpaw shales, beneath which, and around Bruce lake, more than 200 
feet of Pale Beds are exposed. The total thickness of Pale and Varie ga ted 
Beds in the Tit Hills area is about 970 feet . Variegated ·' Beds outcrop 
uear Hawkins on the Canadian National Railway west of Wa inwright, but no 
area exposes the complete succession, which is considered to comprise about 
200 feet of beds, 

Records of wells drilled into the Pale and Variege.ted 
Beds do not, in genera.l, indicate l a tera l per sistence of sands for long 
distances, nor any uniform average depth to wa ter-bea.ring sands in a loca l 
a rea . This points to the conclusion that the sands are mainly loca l lenses, 
but as such lenses are numerous , few wells f a il to obtain water. In the 
Cadogan area many flowing we lls have been obtained f rom sands about midway 
in the succession . In western Saskatchewan Paleland Variegated Beds occur 
over a wide area from Maclin and Kerrobert northeast through Wilkie to the 
Eagle Hills, south of Battleford. Numerous outcrops occur in the area 
south of Unity at Muddy Lake , but south and east around Biggar these beds 
are almost wholly concealed by glacial drift. 

The wn.ter from the sands of the Pale and Variegated Beds 
is generally soft. The supply, apparently, is dependent in part on the 
size of the sand body that conta ins the '\'.':lter and in part on the ease with 
which water may be replenished in the sand . Small sand lenses surrounded 
by shales. may be filled wi t h wab:-:•·that k-1.s infiltrated into them, but when 
tapped by a well the supply may be very slowly replenished. In many 
instances such wells yield only a small supply, alt hough this is commonly 
persistent and regule.r, 

Birch lake Formation 

The Birch lake formation underli es the Variegated Beo.s , 
but in many a.re~s the division is not sharp . The type a rea of the 
formation is a long the north shore of Birch lake south of Innisfree, 
where a section 65 feet thick, composed mostly of s~nd , is exposed. The 
total thickness of the formation in this area is ~bout 100 feet, and 
although this is dominantly sand a c entral part is composed of a lternating 
thin sand and shale bed s . At the ba ::e of the formation, in a number of 
places , is an oyster bed, and this is exposed in a road cut in a section 
73 feet thick on the east side of Buffa lo Coulee in sec. 3, t p . 47, r ge . 7, 
w. 4th mer. In both upper and lower parts of the formation the sand is 
commonly massive and outcrops t end to consolidate into hard, nodular masses 
from a foot to a few feet in diameter . Apparently the se a re formed through 
the deposition of salts from the water t ha t finds ~n outlet at the outcrops . 
In fact, in some areas the sand may be traced a long the side of a hill by 
the presence of small springs or nodula r :masses of sandst•'ne . 

The Birch Lake f onnation occurs under the drift and in 
outcrops in a large area south of North SaskatchewaL River and northeast 
of a 1 ine from Willingdon to Innisf'ree and Minburn. Ea st of this a rea 
the southwest boundary is more irregular , but outcrops ~re per sistent on 
the banks of Battle River from a fett miles north of Hardisty to and 
beyond the mouth of Grizzly Bea r Coulee in tp . 47 , r ge . 5 . It is believed, 
too, that a large a rea near Edgerton and Chauvin is underlain by the Birch 
lake formqtion and that it extends southeastward into Sa skllstohewnn a round 
Manitou lake ~and southeast to Vera . 
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It is thought that the Birch lake formation thins 
e9.stward from its type section at Birch Lake, a.nd that it loses its 
identity in western Sask:i.tchewan. Deep we lls drilled a t Czar, Castor, 
a·nd elsewhere no longer show the Birch Lake as o: clee.rly recognizable 
sand formation, so that its southern limit beneath younger forma tions 
is unknown, Wher ever it occurs a::- a sand, however, it is water-bearing, 
a lthough in some ar eas the sand is apparent ly too fine to yield any 
considerable volume of water. In other areas , however, it persistently 
uields good wells. There is no appar ent uniformity in the cha r a cter of 
the water, which is either hard or soft in different we lls in the same 
gener 0,l area. Direct cont':l.c.l; with surfac"' vra ters th-:.t c ·nh.in calcium 
sulphe,tes may in time change a. 11 soft" water vve ll to 9. 11 hard 11 water wel l, 
and many wells are not sufficiently cased to prevent the percolation 
of water from surfa ce sands into the well ; and hence into the deeper, 
soft water producing sands. In rart this ac counts for the ch~nge in 
character of the V\(1 ter in a we 11, a. feature th'J. t has been noticed by 
ma.rw well owners. 

Grizzly Bear Formation 

The type local ity for the Grizzly Bear formation, 
which underlies the Birch Lake beds , is near the mouth of Grizzly 
Bea r Coulee, a tributary of Battle River with outlet in tp. 47, rge. 5. 
The formri. tion is mainly composed of dark shales~ thnt were deposited in 
sea w~ter. At the mouth of Grizzly Bear Coulee two shal e sections, 
ea.ch about 100 feet t hick, are separated by a zone of thin sand beds. 
It is novv IJecognized th'3. t the upper section is the Grizzly B'ea.r shale, 
and that the lower one, very similar in character and a lso deposited in 
sea water, occurs in the next lower f ormat ion, the Ribstone Creek. The 
Grizzly Bea r shale conta ins a thin nodular zone ~bout 50 feet above the 
base, that is, a t o.bout the centre of the formn. tion. This zone is sandy, 
and is believed to yield water in va rious wells. Other t:1:1.in sands, in 
pla ces water-bearing, are ~lso present. The impervious nature of the 
Grizzly Bear shales makes the overlying Birch L:i.ke sr.nd a strong acquifer, 
as water co.llects in the sand abo·--: the sh'J. le. The contact of the Birch 
Lake and Grizzly Bear fornl.'1.tions can be t r aced in some places by the 
occurrence of springs is cuing from the base of the Birch Lake sand even 
where this is not exposed. 

Grizzly Bear sh'3.les occur in a road cut on the south 
side of Battle River near the highway bridge a t Fabyan. The shales 
in this a rea are about 100 fee·c thick . It is thought they extend as 
far west as the Viking gas fi eld, wher e they have b een recognized in 
samples from deep wel ls, It is probable , however, that the shales thin 
westwardrand thicken eastward so that their gener~l form is a wedge 
between both higher and lower s~nd beds. The position of the thin edge 
of the wedge to the west is unknown, but evidently the Grizzly Bear 
marine shale underlies a large a r ea in ea st-centra l Alberta extending into 
Saskatchewan mainly in the a rea 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, rge. 1, 
W. 4th mer. At this place the lower sand beds of the formation are 
well exposed, The upper part of the lowe r sand member of this formation 
outcrops on the north side of Battle River, in the northeast part of 
sec. 26, tp. 47, r ge . 5, near the mouth of Grizzly Bear Coulee. Above it, 
higher on the bank and at a sho rt distance from the river, there is a 
12 foot zone of carbonaceous and coa ly beds in two l ayers , each about 
2 feet thick, separa ted by G feet of shale. Above this are 90 feet of 
dark shales that ~re thought to have been deposited in sea water, that is , 
they a re marine sh~les. These marine sh~les in turn a re overlain by a 
sandy zone about 20 feet thick contlining oysters in the basal part. 
This sandy zone is the upper sand memb er of the Ribstone Creek formation. 



It thickens to the east o.nd west frrm the Grizzly near area but is 
probably at no place much more than 50 feet thick . 

The lower sand member of the Ribstone Creek formatioi 
also varies in thickness from a minimum of about 25 feet. On the 
banks of Vermilion Creek, north of Mc..nnville, the basal Sflnd is ::.t 
least 60, and may be 75,feet thick . It is overlain by sho.ly sand 'lnd 
sandy shale beds, which replace the sh'.'.le beds in the centr'll po.rt of 
the fol'mation as exposed at". the mouth of Grizzly Bear Coulee. In the 
Wa inwright area, where the formation has been drilled in de ep wells, 
the basa l sand is 60 feet thick, with the central p'lrt composed of 
shale conta ining sand streaks. The upper sand member is about 20 feet 
thick in this area. The tota l thickness of the f ormation in the --
Wainwright area is 100 to 200 feet, but this increases t o the west and 
in the Viking area exceeds >O O feet. 

The Ribstone Creek formation is wide ly exposed in a 
northwest-trending belt in e'lst-oentral Alb ert~ . The southwest boundary 
of this nrir thwest-trending belt passes through the mouth of Grizzly 
Bear Coul9e in tp. 47, r ge . 5, and beyond to the Two Hills area in tp •. 
54, rge. 12, whereas the northeast boundary crosses North Saskatchewan 
River southwest of Elk Point and extends northwest to include an a rea. 
slightly north of st . r aul des Metis and Vilna to tp •. 60 1 r ge . 14. 
Within this belt water well$ are common in the Ribstone Creek sands, 
which are a Jmost without exception water-bearing in some part of the 
formation. The limits of the belt to the northeast determine the 
limits of water from this source, but to the southwest of the belt, 
as here outlined , W<?.ter may be obtained in this fonni:1. ti on by drilling 
through ~he younger beds that overlie it. The Ribstone Creek sands 
are a prolific source of water in many places and hence the distribut inn 
of this formation is of considerab le economic importance. Where the 
formation consists of upper and lower sands with a centra l shale zone 
only the sands are water-bearing, a lthough thin sand members may occur 
in the shale . Where the form?. tion is l a rgely sand the ·distribution of 
water may be in any part of the fonnation, a lthough the upper and 
lower sands a re perhaps the better aqu*fters . To the east of Alberta, 
a long Battle River and Big Coulee in Saskatchewan, the Ribstone Greek 
sands are marine. Marine conditions apparently become more prevalent 
to the southeast and it is believed that in this direction the sands 
are gradually replaced by marine shales . Thus at some distance 
southeast of Battleford the Ribstone Creek fonnation loses its id entity 
and its equivalents a re shales in a mn.rine succes sion . 

Lea Park Formation 

The Lea Park formation is largely a marine shQle, 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'.'1.rk consist of silty shales 
!l'bout 110 feet t hick underlain by silty S9.nds 70 feet thick, Below 
these sands are marine shales only, and these yield no fresh water 
either in east-central Alberta or west-centr'.'1.l Saska tchewan . The sand 
in the upper Lea Park formation is thus the lowest freshwater aquifer 
within a very large area , The extent of this sand in the Lea Park, 
particularly to the northeast, is not known, but as the strata in east­
centra. l Alberta have a southwest inclination, progressively lower beds 
occur at the surface to the northeast , Thus .at a short distance beyond 
the northeast boundary of the Ribstone Creek formation, as previously 
outlined, the sand in the upper Lea Park rea ches the surface, and 
represents the last bedrock ~ aquifer in that direction. Further northeast 
water mu st be obtained from gl a cia l or surf~ce deposits only. In 
Alberta. this area wi t hout fresh vm.ter in the bedrock includes the country 
nor:t'h of North Saskltche~~n River in the vicinity of Frog Lake and a 
ll.nrgy ar ea extending to and beyond Beaver River . In this area , however, 
more fresh water streams a r e present than f arther south, and bush la~~s 
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help to rete.in the surface waters. The a r ea. northeast of North 
Saskatchewan River in Sa.slm.tchewBn is almost wholly within t he 
Eea. Park formation, where ~~ter can be found only in surface deposits . 

WATER ANALYSES 

Introduction 

Analyses wer e made of water samples collected f rom a. l arge 
num'b er of we lls in west-centr a l Saskatchewan . Their purpo se was to 
de termine the c hemical c haracteristics of the waters from different 
geolo gica l horizonc, and thereby afs i 'st ' in ·rnlrlITi.:n,g correlo. tions of·:ther., ·.; . 
strA. ta. in w1 ich the Wlltters occur . Although thi s was the ma.in 
objective of the analyses) i t 1Wa~~a. lso realized that a knowl edge of 
the miner a l cont ent of the water is of interest ffand va lue t o the 
consumer . The analyses were a ll made i n the l aboratory of the Water 
Supply and Borings Sect ion of the Geological Survey, Ottawa . 

Discuss ion of Chemica l Determinat ions 

The dissolved mineral constituents vary with the material 
enc ountered by the water in its migr ation t o the reservoir b ed. The 
minera l salts pre sent a r e r eferr ed t o as the tota l dissolved solids, 
a nd they repr esent the r e8 idue when the water i s completely evapora ted. 
This is eYpressed quantitatively a s '' parts per million", which 
refers to the proportion by we i ght in l_..000 1 000 parts of wat er. A 
salt when dissolved in water separates into two chemica l units called 
"radico.ls 11

, and the.se are expressed as such in t he chemica l ana l yse s. 
In the one group i s included the mr.0tallic e l ements of ca lcium (ca) , 
magnesium (Mg) , and sodium (Na) 7 and in t h e other group are the 
sul phate (S04), chloride (cl) , and ca rbonate (C '?3)' r ad ica ls. 

The a:nalyses indicate only the amount s of the previously 
mentioned r ad ica l s , thus neglecting any silica , a lumina., potash, 
or iron that may be present . I t will b e noticed that i n most instances 
the tota l solids a r e ac counted for by the sum t ota l of the r ad ica ls as 
shown by the analyses . Actually , the residue when the i'.~ ter is 
completely evaporated still retains some combined water of crysta llizat ion, 
so that t h e figu:fles for the 11 tota l solids" a r e hi gher than the sum 
tota l of the r adica ls as .deter m:'..nedo '~'These radica l s a re al so 
"calcula ted in assumed cornbinatlons 11 to indicate the theoretica l a.mounts 
of different sa l ts pr esent in the water . The same method was followed 
in ea. ch ana lysis ~ so that the table pr esents a cons istent record of 
the differ ent compounds pr esent . 

Minera l e onstituents Pr esent 

Ca lcium. Ca lcium (ca) i n the water comes f rom minera l 
particles present in the sur face deposits, the chief source being 
limestone , gypsum, and dolomite a Fossil sheils provide a source of 
ca lcium, as do es a l so the decomposition of i~neous rocks. The common 
compounds of ca lcium a r e ,..,~m lcium carbonate (CaC03} and ca lcium 
sulphate (caS04)., .· 

Magnesium . Magnesium (Mg) is a common cons:t±tuent of many 
igneous rocks and, therefore , very pr eva l ent in ground wat er. Dolomite , 
a ca rbonate of ca lcium and magnes ium, is a l so a source of the miner~l . 
The sulphate of magnesia (MgS04) combines with water to form "Epsom -
salts 11 and r enders the water unwholesome if pre sent in l a rge amounts. 

- Sodium, Sodium (Na) is derived f rom a number of the important 
rock-.fo~erals, so that sodium su~phate and carbonate are very 
common in ground ~ater s . Sodium sulphate (Na2so4 ) oo.mb-1nes with water 
to fonn "Glauberfs sa ltn and excefsive amounts mak:Q:r·the water unsuitable 
for drizj.king purposes , Sodium carbonate ~Na2GD3 ) or 11black alkali""· 
wa t ers are mo st ly soft , the degree of softness depen0ing upon the r at io 
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of sodium carbonate to the c a lcium a nd ma gnesium sa l ts . Waters 
containing sodium carbonate in exces s of 200 parts per million 
are unsuitable for irrigat ion purposes 1 • Sodium sulphate is less 

11 The extreme limit of salts for irri gat ion is ta.ken to be 70 parts 
per 100,000, but plants will not tolerate more than 10 to 20 pa rts 
per 100 ,000 of bla ck a lka li (a lka line carbonates and bica rbonates)" 
Frank Dixey in ·11 A Pra ctica l Ho.ndbook of We.ter Supply'', Thos . Murby 
& C 0 e I 19 31, p o 2 54 > 

hannful. 

Sulphn.tes . The sul phate (so4 ) sa lts r eferred to _in the se 
ana.lyses a r e ca lcium sul phate (eaS04) , ma gnesium sulphate \ltii:,:; 4), 
and sodium sulphate (Na2S04). 

Chloride. Chlorine (Cl) is with o. few exceptions, expr essed 
as sodium chlorid e (NaCl), that is, common table sa lt. It is f ound 
in a ll of the an.<-i. lyse s , most of the waters conta in"ng less than 200 
parts per milliun, but some as much a s 21 000 or 3 , COO parts. These 
waters have a bra ckish taste , 

Alkalinity . The a lka linity detennined in these water 
analyses is based on the assumpt ion that the only sa lts present in 
the samples that will neutra lize acid s a. re ca rbonates , and that, 
cons equently, the degr ee of a l ka linity is proportiona l to the amount 
of the ca rbonate r ad ica l (C03) pr esent . 

Hardness. The hardness of wate r is the t ota l ha rdness, and 
has been detennined by the amount of a st~nda.rd soa p solution - ?quired 
to form a. l ather that will stand up (persist) f or 2 minutes. Hartlru;.ns 
is of two kinds, temporary and pennanent . Temporary_ hardness is 
caused by ca lcium and magnesium bica rbonates , which ar e soluble in 
water but are pr ecipitated a s insoluble n ormal ca rbona tes by boiling, 
as shown by the sca l e that forms in t eakettl es . Permanent hardness 
is cau sed by the pr esence of ca lcium and ma gnes ium sulphates , a nd is 
not removed by boiling . The t wo form s of hn. rdness -. a r e not dist inguished 
in the water ana lyses . Wa t er s gr a de f rom very sof t

2
t o very hard , and 

can be cla ssified a ccording t o the following system : 

The"Exa.rnination of Wo.tera and Water Supplies", Tr..resh & Bea.le, 
page -~n, - .Fourth-.Bd. 1933 • 

A wa t er under 50 degr ee s (that is, parts per million) of 
hardness ma y be sa i d to be ver y sof t. 

A w.,ter wi th 50 to lCD degr ees of hardness may be sa i d to be 
modera tely sof t. 

A water with 100 to 150 degr ees of ha rdness may be said to be 
moderately hard . 

A water wi t h more than 200 and les s tha:r. 300 de gr ess of hardness 
may be sa id to be ha.rd~. 

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

Ha.rd waters are usua lly high in ca lcium carbonate. Almost 
all of the waters f rom the glacial drift a r e of this type , especially 
those nht a ssocia ted with S?.nd and gravel deposits tha t come clo s e t o 
the surfa ce . 
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In soft wat er t h e ca. lcium ca rbonate has b een r epl a ced by 
sodium carbonate , due t o na tura l r eagents pr esent in the sand a. nd 
clays . Bentoni t e and gl auconi t o l'.. r e t wo such r ec. gents lmown to be 
pre rnnt . l1ontmorillinite , 01.e of the cln.y - fonnin g miner a ls, ha s the 
same property of softening WFtte r , ~wing t o t h e absorbed sodium tha. t 
is ava ilable for chemica l r cn ction • 

1 
Piper , A. iii . "Ground 1;1.ra t or in South·:rest ern Pennsyl vania 11

, 

Penn . Geol . Surv ., 4th sr.ri os . 

If surfa ce water r ea che s the lower S!mds by percol11ting 
through the higher beds it may be hi ghly charged ·,,ri th ca lcium sa lts 
before rea ching t he beoroc~ formations conta ining bentonite or 
glauconite . The c ompletenes s of the exchange of ~ l e ium cnr1ona.to 
for sodium ca rbonate will, t her efor e , depend upon t he length of t ime 
tha t t he wa t er is in conta ct wi t h the s oftend:.ng r eagent , and ~ l so 
upon ~he run.cunt of this mat eria l pr e s ent . The r at e of movement of 
undergtound/wa ter ~Qll , consequentlY',r1 be a f a ctor in determin ing the 
extent of the r eaction . 

The amount of iron pr esent in the water wa s not det ermined, 
owing to the possibilitie s of cont ami nat ion from the iron ca s ings in 
the wells . Iron is pr e sent in most w<:'t ters , bu t t h e amount may be 
sma ll. Upon exposure to a. ir ia r ed pr ecipita t e f orm s, t h e wa t er become s 
acid, and , hence , ha s a corrosive a ction . Yhen iron is pr esent in 
l a r ge amounts the wat er 1'..as an i nky t a ste . 

WATER ANALYSES I N RE L >. TH N TC· GEOLOGY 

Glacia l Drift 

The quality of the wat er f rom gl acia l dri f t depends l a r ge ly 
on the nature of the deposit f rom which it comes and on the n.epth of 
the n. quifer below the sur fa ce . Gla cia l depos its may be divided roughl y 
into three types. 

(1) . Sand and gravel beds that form the sur fa ce deposit, such 
a s outwash mat eri?. l and gl a cia l l ake sands. 

(2) . :Buried outwash and inter gl acial depo r: i ts beti.veen two t ills 
of boulder clay . 

(3) . Pockets or l ens e s of sa nd an( gr a vel irregula rly di stributed 
through the till . 

Wat er from sur fa ce samd:· d~posi ts is norma lly lhow in di ss olved 
sa lts ,, the tofa l b eing gener a. Hy les s thn.n 1 , 000 pa rts per million. 
·where l a r ge amounts of limestone occur i n the gl acia l s2.nd and grave l 
beds a cha r a cterist ic constituen t of the gl a cia l water is ca lcium 
carbonate , the amount pr esent v:'. r y ing fr om 300 t o 700 pa rts per million . 

Water f r om buried outwa sh deposits contu ins mor e dissolved 
sa lts than the surfa ce sands , a s the wat er in order t o r each them has 
to percolate through overlying

7

ti l l. Rain wa t er cont ains ca rbon ic a cid , 
which 1a:ots a s a solvent and dissolve s o. gr ea t dea l of ca lcium, ma gne s ium, 
and sodium f r om the rock- forming miner a l s . Sulpha t e sa lts are commonly 
pr esent , though their pro portions vary gr eat ly i n t he different w~ter s 4 

The sha l e s th~t a r e i ncorporated i n t he drift a r e h i gh in ca lcium sulphate , 
so t ha t the amount of sha l e pr ernnt will modify the quality of the -.ra t er . 
The oxidized upper part of t he dri~ contqi n s les c sulphate than the 
deeper, le ss oxidized boulder clay . The char a cttfr of the water in t h e 
buri ed outwash de pocits will , t her efor e , depend . l a r ge l y on t h e 
compoe t tion and amount of t ill t ha t overlie s i t . 
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Water from irregula rly distributed sand a nd gr nvel beds 
will vary in its content of dissolved s~lts depending upon the 
character of the rnn.terial surroundi ng the res ervoir beds. As the 
water in this type of depo si t does not flow to any marked extent , 
it is a.pt to be more highly impr egnated with soluble sa lts than wher e 
the underground movement is more r ap id. Soft water in the drift is 
mostly confined to shallow we lls in sands lovir in c9. lcium ca rbonate. 
Waters from gl ach.l lak::;r clays are sometimes high in soluble salts: 

The sample from a we ll in glacial lake clay on N .W •. tr sec., 27 , tp. 
42, rge. 17, hqs 11,040 parts per million of soluble sa lts, l a r ge ly· 
magnesium sulphet'te c.nd sodium sulphn.tc o The sn.mpl e from SE . ·} sec. 
13, tp. 42 , r ge , 16, whi ch is believed t o come f rom glacial lake 
silts, h~ s o. very differ ent composition, The t oto. l solids in it 
o.re only 440 po.rt s per million, of ·vhich 250 are c ".1. lcium carborote. 
The gre11t difference in these waters is due t o the high soluble salt 
content tho.t is o. s Eocio. ted with t he l ake clnys but absent in the 
silts. Average drift wa t er contcc ins between 1,000 ::i.nd 3, 000 parts · 
per r-i llion of di 3solvcd miner~ l s11lts. 

Beo.rpo.w Formn.tion 

The Bearpo.w formn. ti on consists of dark mD.rine sha l es and 
beds of green sand. Wat er from these sa.nds. ho. s a t oto. l solid count 
ranging from 300 to 11 600 parts per million o.nd ~ hardness of more 
than 300 degrees. Co. lcium c~rbo:nnt e is very marked in all S~"'llpl es , 

due, perhaps, to the proximity of the water sands t o the glacial 
drift. Sodium sulphate is the chief sa l~ present , f ollowed by 
ca lcium carbonate, magnesium sulphate , :mugnes ium carbonate, and 
sodium chloride in decreasing amoun~a . These 111ffi. ters a.re distinguished 
from the overlying drl~ waters by being r e l a tively low in t ota l 
dissolved solids, and in conta ining no ca lcium sulphate and only 
moder ate amounts of sodium sulphate, magnes ium sulphate , and magnesium 
carbonate. 

Pale Beds 

Pale Beds underlie the Bearpa.w format ion. Total solids in 
wat ers from thes e bed s vary from 700 t o 1)308 par ts per million . The 
water is, in most :i.nste.nces, soft , as :i. t conta ins sodium carbonate in 
excess of calcium and magnesium carbonate s , but vrhen mi xed wi t h surface 
water high in ca lcium carbonate, it will become hard. The hi gh 
concentration of sodium sa l ts , espec ially sod ium carbonate, in 
contrast with the ca lcium and magnes ium salts di stinguishes this water 
from that in Bearpaw sands . The Pa.le~_Beds include much bentonite, and 
it is this minera l that acts · as a wa t er softener within t h e formation. 
The following analys es a.re typical of water s from the Pale Beds : 

SE . sec . -~~' NE • sec. 3 S'i'l . sec. 7 1 .. ... ,,_ ... -····· · . .. . ·- -- . 
SE . sec. 21 

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

CaC03 73 18 53 35 

CaS04 

MgC0 3 52 14 45 38 

MgS04 

Na 2cu3 297 G79 464 562 

Na.2S04 297 158 266 437 
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NaCl 31 45 4a 130 

solids j 
--; 

Total 760 1,020 940 1,260 

Hardness 100 20 ! ' 
ii 
'. 1 

30 75 

Vo.riega ted Bens 

In Senlac Rural Municipality, Sask~tchewan, a re a number of we lls 
that have water very similar in character to th~t f ound in the Bearpo.w 
formation . These we lls tap an horizon that corresponds with the Variegated 
Beds in Alberta , although they h<:>.ve not been sepf"l.r ated from the Po.le Beds . 
They are less bentonitic than the Pale:Beds and darker in colour. The 
water is hard and ha~ a low dissolved solid content. The three an.qlyses 
given below show a great deal of s imilarity and suggest ~ common horizon. 

Salts 

MgC03 

::MgS04 

jNW . sec . 21, 
j tp.41,r ge .26 

250 

1109 

149 

- -- · --- -------

98 

Na.Cl 12 

Tote. l rrsolids I 640 

Hardness 600 

NW . sec . 3, 
tp .41, r ge . 28 

3~5 

80 

104 

132 

12 

640 

600 

Rib stone Creek Formation 

SE ~ sec. 28 , 
tp.40,rge .2:; 

125 

155 

69 

386 

18 

780 

500 

Chemica l ana lyses of water f rom +ne Ribstone Creek formqtion V9.ry 
more than in the Pale Beds, the reason being that at several different 
horizons the sedi111ents show c •nsider'.lble laton.l va.ria.tion- Th3 f ormation 
include s both marine and non-marine beds, thin coal seams being pre sent in 
the basa l p~rt of the fonna:bion a round PB.ynton, whereas south of Lashburn, 
on Battle River , marine fossils were found in strata. considerPd to be at 
approximately the same horizon . The water ana lyses show simila rit i es ~~thin 
limited areas , but long distance correlations ce.n..TJ.ot be made safely except 
for the saline waters that occur in the flowing wells a t Vera, Muddy Lake, 
and at the south end of Tn.mping Lake. Ana lyses of these wa~ers a r e given 
in the f ollowing tab~o: 

Salts tp.41 ,rge .i tp.41 ,rge tp.35, tp,.41,r ge8 I tp . 4l;rge iil 
24 24, ;\ 24, ! 24, 

tp.38., r ge •
1 

22 , i r ge . 20 , 
Ca.C03 73 73 73 198 108 i 90 - - - i 
Ca.8 04 - - - .... m- i -I - -
MgC03 38 I 38 38 52 69 I 52 

- . -
MgS04 - i - .... - - I ..... 

i 

' 
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Na2C 03 129 119 129 11 106 1Z5 

Na.2S 01 55 55 61 61 49 43 

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

Total solids 3,840! 3, 460 3,120 3,200 3, 860 4 , 46 0 

Hardness 135 90 110 100 130 13!'l 

The similarity in these Qnlayses suggests a common source bed. 
The distance between the Tramping Lake ·well ':l.nd the Vere. wells is about 
40 mil9s . This water , which is thought to come from the basal sa.nd of 
the Rib stone Creek formation , is not typical of W'.l ter from the same 
stratigraphical horizon in the vicinity of Ba.ttle River, one reason being, 
possibly, that at Battle River the stream mQs cut through the Ribstone 
Creek formation exposing the sand members along its banks . This may 
ca.use a more rapid movement of t!J.e underground water in this a rea than 
farther Eouth , '.'l.:nd it is known that the r a. te of flow i s s. controlling 
f actor that gr'verns the change of calcium carbonate to sodium ca rbonate 
when the softening reagents of bentonite or ~lauconite are present in the 
sand . 

Some of the soft water s from the Ribstone Creek formation cannot 
be distinguished from those of the Pa.~.e Deds, whFreas others a r e ouite 
different. The follo~nng analyses illustratetsome of the different types 
of water from this formation: 

; 

Se . sec . Ind .Agent: SW . sec . NE . sec . ;se , sec . NE . sec. NW . sec, 
11, tp . · Little 24 , tp . 36 , tp . '26 . tp. ' 36. tp . 22 . tp. 
46 , rg~ •, Pine I.R. 46, r ge . 43 , rge. 43 , rge. · 41 , r ge ~ 42 . r ge , 

Sa l ts 28 21 18 18 ·\ 24 23 

Ca.C 03 90 90 410 73 35 73 125 

CaS 04 

MgC0 3 07 59 1611 38 31 38 97 

MgS04 64 

Na2C"'3 217 392 283 592 129 196 

Na2S04 1 644 77'7 2 , 518 225 522 61 11, 511 

NaCl 249 63 76 12 83 2,690 71 

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

' 1,200 ' 3, 120 :1, 900 

Hardness 280 160 750 i llO 35 no 600 
I i 

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

Conclusions 

(1) In most instances water from gl acia l drift is ouite 
different from water from bedrock. 

(2) Some of the bedrock ~orizons carry waters that show definite 
chemical characteristics. 

(3) Most waters from gl acial till carry total solids a.mbunting 
to between 1, 000 andn3, 00C parts per million .-
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(4) Bedrock waters are commonly low- in dissolved salts. 
Exceptions t o this are to be found in w~ter fr om the Ribstone Creek 
formation . 

(5 ) Water from the Beo.rpn.w formation is hard . An average 
of ten we lls gave a total solid content of 1,100 parts per million . 

(6) Water from the Variegated Beds resembles that from the 
Dea rpaw formation. 

(7) Waters fr om the Pale Beds is mostly soft . An average 
of ten wells gave a tota l solid of 1,000 p~rt s per million. 

(8) All soft waters conta in sodium carbonate (Nazco3) , which 
is present in water from the Pale Beds and Ribstone Creek .formations 
but absent from t he Dear paw formation a.nd V~ri egated Beds. 
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RURAL MUNIC IPALITY OF PAYNTON, NO . 470, 
SASKAT CHEWJ:..N 

fhysical Features 

Paynton munici:Ja.lity is bounderl on the south by Battle River , 
which has rather gently sloping north banks hi gher in the west than 
in the east but relatively low throughout, Saskatchewan River forms 
the eastern boun0ary ann lies in a valley about 200 feet deep that 
trenos southeasterly in a straight course. The most prominent 
topographic feature is Ma. skwa Hill , a rouncle., knob covering about 
3 square miles ann risin(1, 250 to 300 feet above the flat prairie 
l evel . Apparently it is an erosion remnant, anri may owe its 
preservation to a cap of harcter rock than occurs elsewhere. A 
deposit of sand, evidently derived from a glacial lako , covers the 
south and west part of this municipality . In part this sand has been 
blown into dunes, and toward the margin of the sand are two lakes 
at elevations of 1,798 and 1,775 fe et respectively. 

A large part of the northwest part of the municipality is 
covered with a sand deposit of glacial lake origin. These sands, which 
were laid down under wo.ter in beds that were nearly horizontal , have 
since been modified by wind action ruid blown into dunes. Bordering 
the sand-dune areas are flat stretches of light loam that make good 
farming land, Such a:.n area is found north of the town of Paynton . 

The boulder till that overlies the bedrock is covered in part 
by a sann deposit of glacial lake origin, the thickness of the drift 
varying from less than 50 to more than 100 feet. Along Saske.tchewan 
River the surface has been modified by the eroding action of the 
river during its early stage s. The Ribstone Cr eek formntion is 
believed to underlie part of the area, as outcrops of sandstone 
thought to be of this age were found on sec. 24, tp. 47 , rge. 21. 
On NE . sec. 32, tp. 47, rge. 21, n deep, ctry hole was nrilleo into 
the Lea Park shale without striking water or a ben of sand. This 
indicates an area where the Ribstone Creek sand is absent and whe r e 
the drift rests directly on the impervious marine shale . 

In the higher lanrl of Maskwa Hill , Grizzly Bear and Birch 
Lake formations are undoubtedly present, and sandstones thought to bo 
Birch Lake outcrop. The top of the hill may be capped by Variegated 
Beds, as it is above the elevation e.t which Biroh Lake so.ndstonc.; s 
would be expected from the elevations of known outcrops. 

Water Supply 

The water supply is obtained from wells in thu glacial dri~ 
or in the underlying bedrock sand wherever it is present. On th1J 
whole the wells are shallow, only onG being more than 100 f ee t deep . 
The only d::.le p dry hole s W6rc drilled on soc . 32 , tp. 47 , r ge , 21. 

In the areas of sand and sandy soil the water-table is 
close to the surface. The sand deposit lies on top of the boulder till, 
which is sufficiently impervious to prevent a downward movtiment of wat er . 
The lower part of the se.nd , therefore , becomes sc.turated and serves o.s a 
go od aquifer at a shallow depth. The source of this wnter, as well as 
that in the other aquifers in the ·-i rift, is the o.nnuul prGcipi t o.tion. 
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I n the boul der till the sand bodies 8.re not as regular, a.nc'I 
the depths a.re not as.uniform, but the upper pa.rt contains a considerable 
a.mount of sorted mater ia l at various places , which serves as local 

· aquifers . In the a r ea of boulder till and sandy loarr that parallels 
Saskatchewan River such an aou ifer occurs within the drift a.t o.n 
elevn.tion betvmen 1,780 9.nd 1 , 800 feet . 

The Eibstone Creek forrna.tinn yields a good supply of 
water wherever it has been encountered . The S9.nd outcropping a.l ong 
the rond onthA ea.st side of sec . 24 , tp . 47, rge . 21 , is fairly 
CIOarse and t hus :makes a. ver y good W:1.ter sn.nd . It has an exposed 
thickness of 15 feet . Eo f11r a.f knovm this is the nnly SB.nd member 
pre::ent within the form<.J.tion . Cn the basis of coal seams enc•wntered 
in wells on sec. 1 9, tp. 47 , r ge . 20 , it is thought thP..t the strata 
rise to·wards the south . Likewise , siweral wells south of Paynton he,ve 
ind ica. ted !l. dip to the south on '3. Srrl."..l l coal serun , nnd if it is the 
~e.m e seam in each c a.F: e it denotes a small fold with very gentle dj_pv ~. 

The well on NE . sec . 6 , tp . 47 , r ge . 20 , struck water 8.t an elevat i on 
of l,66 8 feet. If this is the same aquifer as the one previ1:msly 
refer r er to there must r.e a depression betv·reon the tw-o o.reo.s where 
the coa l occurs. S:' far iis known no COll.l wri.s enc0untered in the wel l 
on section 6 , a.no i t s relationship to the other wells referred to and 
the outcrop on section 1 9 was not fully esta.bUshecl . Dark grey mn.rine 
shales of the Lea. Pa.rk form':l.tion underlie the Ritistone Creek bo.sa.l 
sand member where pr esent , or the drift where the sand member is absent . 
No known aquifer s occur i n the Lea. Park shales n.nd drilling into the:r.'. 
for water is not cons i de r ed ~dvisable . 

_!ownshi p 45 , Ranges 20_and_52: . The records of only three 
wells a.re a-va ilable f rom this are1.?c , and of these one on s-..·r . sec . 36 , tp . 
45 , rge. 21, ob t ains water a t a depth of 28 feet at the base of the s11ndy 
soil. The other tw-o , at 11.n e levation of 1,750 feet , found a water­
bee.ring bed i n the drift. The thickness of the drift here is unknown , 
but below i t the Ri bstone Creek forms.tion contains water- bearing sands. 

Township 46 , Ranges 20 and 21 . In this area one ho le drilled 
t0 a depth of 600 f eet nn SE , sec . 28 , tp. 4 8., r r.;e . 20 , fe.ilerJ to yiel d 
water. This confi r ms the fa. ct, previously mentioner), thl3.t no water- bearing 
rands a re to be expected in the Leo. Park formation . The base of the 
Ribstone Creek formation in this ho l e is not knovm, but at a depth of 
about 40 feet the well passed through a sand in the Ribstone Creek 
formation that e l sewhere is presumed to yield water . Also, at a 
depth of a.bout 100 feet , another Ribstone Creek water- bearing sand 
probably was encountered, a lthough no water W'l.S reported a.t this 
depth. I t is poss i b le in this a rea. that the Ribstone Creek sand s 
a. re ~l i ghtly si l ty, ~nd for this r eo.s0 n m.~y not everywhere contain 
water . A well on g;;r . sec. 26 , tp . 46 , rge . 20 , obtained only o. poor 
supply i n the h i gher nf the knovm Ribstone Creek s~nds at an el evation 
of 1,783 feet. Cther we lls in tp . 46 , rge . 21, encountered coal in 
the Ribst':>ne Creek forn~a.tion , o.nd in one ·we ll, on NW . section 25 , 
water occurred with the c o<:J.l, an association that has been noted in 
many pl a ces. 

Many ehallow wel l s h11ve been dug on the ec'lge of the sand 
area prAvious l y referrecl to. As a l ready state0 , these wel ls obtain 
their water supply at the base of the sandy soil where it rests on 
more i mpervious cby. Ar= in a ll gh.cial wells in th is and other 
a. r el?.:: t he source of this water is rn.in. 
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Township 47, Ro..ng0 20 . 'rha pr.trt of this township lyinf'.', h2 
fo.ynton munfcrp;;:ITty is 1>- trir:mgule r '1. rGri. bounded on tli.o en.st by 
Sa.ska.tohewan River . The surfo.co derosi t of boulder till is very fk,t, 
w1th a. gentle slope tmll!ard.s the river. It is m~)re th'l.n GO feet t~1ick 
on section 6 , 50 feffc or less thick on section 19, o.;~n even less th,."..r. 
this a long t:he ri irer . 

The IUbsti:mc Creek r~mc1, wh icl1 outcrops c.long the ravine 
in soction 19, is believed to underlie tho wrwle 1ue0. o:ccGpt for a 
m1rro"r strip ~llong, Sr\skr..tchewan River th~1t is underlc..in by i Y1pervious 
Lea P~.rk s h~. le. 

'l'ho Wf>.ter ~ -vi.}ip ly in obt::i.in0d f ro1!l ~ho. 1101.1' v;o lls in the drift 
t~nd i-3.oE:f•t:>r mi.es ti-;'."li~ tc..p ttw 1)nciroc t nr.i.nd r;.t ::; ro.:1. ter ~1c·rth . On section 
].~ t!·: o E r:.n· ~ e:xpo 1v:r:! in t.he rnfdc:it on the ·:rest :?i .• J.c nf tho section is 
f::d.rly e,{Y).rse 9.nd 1'.i?..2 <\ll tlw 'J.:;:rp(" ' ~" ..,r.·"J of '.l ~"(.ry gocd ~·.mt&~ s ·~.nd . The 
elev-.:.t ions of the ~-.r0Jl s in tl~if· i.::o.--·t..:i.r,;·,_ o.ro l.,69'1 , 1, 713 , and 1 , 714 feet , 
rising t0'.<'!3.rG s the ::;,_,,;th . A thin cc•'.:-.1 i::c'.' .. :rn. '"").S struc:J': in ea.oh 0 .f these 
wr3l}s . 'l'he r elotie>n o:r those 1;,·olle b .. ~ U 1n "')~-:) nn r-lT~ . ~~)Ct:i.on (~,at an 
Ale-vr.• tio:'l of l, GS~ f' snt, ie di.f'fi.cult to de~:o;:·e.ii YJ.e . Twu possible 
exp1a.n.':',ti..:,ns :aay ·rie rn.'lrlEi , both of 'Nhich ~: &om {1qu?.11y rr:1"l.sona.ble . (·ne 
ie t°cl!l.t the r·tr'ltll ri1;0 t 1..l the south .frorr. sn•.1tion 19 and then rovarse 
their clip to t;;: 9 so'.lth , 1ee.-vjng; the 1;,•oll 0.n sGotion 6 i n e. low part of 
the Etrt;_cture , Thi r, interpret'..l. t.lc:::L i c; fOUI>POrh;cl ·::iy t~1 a J'1'.c t tJ-10. t t;he 
i.~ .. tcr in th8 o.qui:fer is undGr gr eat prescur e , h'-'.vl.ng '.'!. i..ra ter levol only 
20 .f8c-:t from the ~urfe.oe , So f!-lr ".S could be ·:l et <::·r:!n ined, no co~l was 
stru ok in this wel l, 1•:l: ic:1 euppo:rts c. seca:rd int<=:r·pret~tion thr. t this 
ie: !". lr:i-Nor r.-<11i. ifar and may hn'TG 1.1. linLi.te.::~ le. -!:;E:ra.l Ei:i·::-i::cmt. Whatever 
intG:rrr0tation is e.cc-f>pt6d th0 Sl'.nd b0d Sth)Uhl :::6::-vo us a good water 
horiz~n within a radius of severnl miles, b1~ tlw drilling depth wi ll 
depem~ on the surf~Cle elevn.tion a.nd. tha dip of tho str!::.ta. . 

Sevrn·':1.l sh'.).llow ·wells in the upp6r pe..rt of the drift y ield 
a good. s~ipply of' ·\.l."f?,ter. Beo0 .. <.1s0 of tho largo numbor of g,r a v·el deposits 
f :)und on th0 surface it v.ro1;ld o.ppc•:tr thr.i.t n.n agun.1 o:- greater e.mo:mt 
r.hnuld be pr eEent within th<'i drift. r,-:1 :;;r· . sE:: ct~J'r 17 a v0"f'y b.rt:;o 
rpring ocC1urs a.t oi.n c.,lew.t ion c:•f >). lH1ut 1, 800 f c,:~t , fa!' . .i m·,ist comt') frnm 
o. grA.vo l deposit unc.erll:' .. in by an i:':'.pervious l a.yer oi' either glacial 
cla.y or shale . Sm.'tller springs o.re found fl. long: the hn.nks anc1 ~ull ies 
n.rljo ining S'.'.skatchevmn Hiver . Gne of the le.r t;0r of the ea , on ~•i•! . 
section 3 , is believer. to emerge f r om the top <:>f the 'boc1rock she.le . 

Tov~.o.ship 47 , R!\nf,e 21 . Tl-i.e surfc.c0 of this township is 
very flat , t"fie"" relie£';-excl uding; ·the gullies , beine; not wore than 50 
feet . Thi<' it= accou..rited for by the nature of the deposits that for11l 
the surface . The sand e..n0 Bi:>.:ridy loem thl).t co·v-ers the lnrgost pe.rt of 
the :;,.:r-F:t is of gla.cin.l la1<e origin. The sa~dy lorun wn.s a rr..&r L~ ine.1 
deposit and affords exc e llent .fr:..rming lr:i .. ncl , vrherc2.e th0 savi.cl., which 
ir. now blown into dunee , is only suitablo for g:r0.zin p.; purposes. These 
se.nd and s13.ndy deposits a. r e underlain by ·aoulder till, 11·l~ich f orms the 
only surfa.ce deposit a lon g; the north side of the tmmship in a strip 
from 1 to 2 mi les wide . 

Rib stone Creek sand undcrli&s the g).r:.oin.l drift within 
most of the towr.1 ship 0.nd outcrops of S').ndstone oc:eur on SfJctions 35 and 
24 at ele'V9.tions of 1,748 c-.nd 1,750 feet respectively . Cn section 32 
e. l:ole wns drilled to more than 200 feet -y,ritl:out strikine!: un.ter or se..nd 
1:e low the drift, and shale was r eportod a.t r... (~epth of' 14,S feet at an 
elevation close to 1, 700 feet . As this is much love r the.n the sandstone 
outcrops, the a.l:issnce of the s::i.nd rn0.y be due to do0per pre-gla.cfal 



- 19 -

erosion a.nd subsequent replacemf:nt of the sandstone by drift. The 
area in which this occurs must extend to the north o.nd west, but 
except for this corner, Ribstone Creek sandstone is thought to 
underlie the whole township . 

Surface deposits supply most of the w~tor in this 
tovmship. In the sn.ndy a re'.l.s wuter is found toward s the base of 
the sand, the underlying boulder till preventing the downvmrd 
movement of vro.ter th~t h.~s enteren the SQnd ~ s r a in. The lower 
s~nt'Js, conseauently, become sn.tur0.teci o.nd yield a good supply of 
water . Along the e::ri.st n.nd north sides of the township, 'Phere boulder 
till forms the surf9..ce deposit, extensive sand beds Qre not so common 
in the drift. These sorted deposits ::i.re Sm'.:'..ller 9.nd irregular in 
iohape and it is, therefore , very difficult to predict the depth 
necessary to re9..ch 8. good supply of <vr>.ter . The e levo.tion of the 
aquifers on sections 34 '.l.nd 26 n. re 1,786 , 1,793 , ~nd 1,788 feet 
respectively, the similarity in l evel suggesting a. common water­
bearing bed, According to infonnn.tion obt::i.ined from the o¥mers, 
the thickness of the drift vnries from less than 50 feet on secti0ns 
22 and 24 to about 145 feet on section 32 . This sh~NS a.n increase 
of about 100 feet towards the northwest. 

The bedrock s~nd of the Ribstone Creek fornntion , which 
un0erlies almost all of the township, yields n. good supply of ~~ter 
wherever it has been encountered , and the sand that outcrops in 
sections 35 n.nd 24 is considered to be the bo.sal so.nd of that 
formation, WQter should be encountered at the level of these 
outcrops, tha t is, very close to 1,750 feet where the stratum is 
flat lying . However, there is some evidence , o.s indicaten by the 
p0sitions nf thin coo.l SAa.ms in we lls in section 19 in the township 
to the ee st , to suggeE>t t hnt a. smi:-, 11 fold mc..y be present . The wells 
on sections 11 and 12 are thought to be in the same ~quifer as the 
woll on NE , section 24, '3.no this should be encounterer: in wells at 
interme c1 ia. te points. To the west no wells ha. ve penetrated the surface 
depoeit into the bedrock, so the exact elevo.tion at which it occurs is 
not known, but is probably between 1, 750 and 1, 780 feet. Below· tho 
bedrock sand is the impervious marine shale of the Leo. P9.rk formation , 
which failed to yield wa.ter on section 32. 

Township 4 7, Rs.ng:e 22 . This township lay n t one time well 
within the bound~ries of the gl a ciQl lake th.'1.t once cover ed a lar ge 
area to the north a.no south . The sand th':l.t was deposited in this hke 
hae now be en blovm into dunes , and on the whole very little of the ".rea 
is suitable for fi:i.rming , except for a strip on the west side . 

Wo well r ecords a. re 'lV9.ilo.blo , o.s the water require:rnents 
a.r8 obtained from the surfn.ce deposit of st:1.nd and the we lls r?..nge in 
depth from 5 to 15 feet. The boulder till th'lt underlies the sand 
~cts ~e an impervious b ed and t he overlying sc..nd becomes satur~ted 

and servos 'l S a. good aquifer , The annual rainfP.11 hrgely dete!"Tl.ines 
the depth to the 1•!ater- foble , which will fluctuate in e lev'.3.tion with 
a.bnorm<\lly high or lovr precipitation. These surf11.ce sands hc..ve 
hitherto yielded :->. g,ood supply of vvn.ter . 

The drift thn. t underlies the sa nd prob'lbly contains a 
cert<J. in '1.r-,ount of sand and gravel tha t would serve us water horizons 
were it necessary to tap them, Due , however , to the heterogeneous 
nature of the boulder till it would be difficult to predict the 
location or extent of such deposits without a t least some well lo gs 
o.s a gu ide, 
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The chnrfl.cter of the bedrock strc. ta. be low the ghc io. l 
till is o.lso unlm011m, thoue;h infornntion from areo.s to the "!e st o.nd 
·eo.st indici:\tes thn.t no Ribstone Creek S'1.nd is present. Thus the 
impervious Lea P'l. rk sh..,,le m"l.y underlie the '\re~, ..... nd it cont..,_ins 
no known wr.i. ter horizons. Isohted sm':l.11 pa.tches of sn.nd m.'3.y be 
present, but on the vrhole the b edrock cn.nnot be expected t o cnntfl.in 
depoeits tha. t would yield o. good supply of w".tn . 

Township 48, R'.lngc 21 . The po.rt of this township in Pr-.ynti:•n 
municip~lity is bounded on the e~st by S"l.sko.tche-wnn River. Tho surfnce 
deposit of sn.nd of glfl.cin.l lnke origin covers the n. re'.l except for a 
strip from 1 to l tmiles wi de 'llong tho south side , wher e the b oulc'ler 
till that underlie s the S'.'.nd is exposed. 

The boulder till is nt l enst 77 feet thick on section 7, 
as wnter wn.s enc·-.unterer in g rnvel n. t thn.t depth . This is the deepest 
well in the township, but in section 32 of the tovmship to the south 
a hole w:ts drilled through o. r eported thickness of o..bout 150 feet . 

The bedrock strq_ta below the drift hn.s not ceen 
encountered in any of the wells . In the drillec:i vre11 on sec . 32, 
tp. 47 , rge. 21, shale of the Lea P~rk formation underlies t he drift 
n.t an ele"Vation of 1,700 f eet. However, on section 35 in the sa.me 
township, a n outcrop of sandstone presumnbly of the Rib stone Creek 
formation occurs at a n eleV:1.tion of 1,748 feet. If this sn.ndstone 
ha.s o. considerable lateral extent, it may reach into this township . 
Shale outcrops were observed 'llong the west bo.nk of Sa skatchewan 
River in section 22 at e levo.tions close to 1,700 feet . 

Well records indicate an horizon within the drift that 
appears to be fairly extensive. This 1:1.quifer is in r:; r a.ve l and is 
located on section 4 , 7 , a.nd 9 o.t elevo.tions of 1,798 , 1,780 , nnc1 
1,793 f eet respe ctively. This seems to be good ovinence for a 
fairly wide distribution of this o.quifer to the south :lnd west , 
yet it was not encountered in the deep dry hole, referred to o.b••ve, 
on section 32. 

~rost nf the we lls of which no records 1~rere taken a.re 
shallow. Their water supply comes from sn.nd and gro.vel in the upper 
part of the drift in the south and in the surfQce sands north of t ho 
boulder till a.reo.. I n the sandy a reo. water is easily obt.'l.inEJd o.t no 
gr er. t depth in the sand overlying t he boulder till. vYa ter shou ld be 
available in s and or gr~vel deposits in the glacial drift if sufficient 
ouantities cannot be obtained in the surface sands. 

Water in the bedrock depends upon the pr esence of Rib stone 
Creek sand beneath the drift. No wells, hovrever , ha.ve encountered 
t his sand in the towru:hip, and ~ hole was drilled to the south1i1rest 
without encountering the sand . 
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LOCATION 

i l See. T p. I Ree. , Mu. 

WELL 
No. 

I 

I ~i sw 1 31
1 
46-: 201~1 

28 I NW 331 I -
1 I NW l 13 j 46 21 3 
2 I NE 22 46 21 3 
3 I NW ' 23 , 46 21 3 
4 \ sw l 24 46 21 3 
5 NW 25 46 211 3 
6 ~ NE 2 7l 46 : 21 3 

: NE 34 ! 46 I 21 3 
NE 35' j , 

I ' 

N1f " " . 20 8 

SJ 6 

D 6 
SW , 1'1 
RB 19 
SS · 19 
SW 19 

' -
i 

n I ,,, 21 s 
9 11 

~ SW 12 ' 
I 

i SW 21 

! SS 28 
n 82 
NB , 2• , 

SW 2-1 
n 26 1 

SW 29 
n 82 . 

': M 
M ; 

a s 48 81 8 .. • SS " JS 'I .. 9 .. l• 

I 

• 1 

: ' 

- 23 - B 4-4 

WELL RECORDS- Rural Municipality of PAYNTON .N0 .. .. -4.70, .... sASICATCHEIAN. ···· · -
a. mo 

HllIGHT TO WHICH 
W ATER WILL R ISlt PRINCIP AL W ATER -BEARING BED TEMP. 

TYPE I DEPTH I ALTITUt>B ! I 
OF OF W ltLL 

(above aea Abo~ ( +) 
WELL \\-'ELL · 1~c1 1 Below '( - ) I Elev. 

CHARACTER 
OF WATER 

OF 
WATER 
(in *F .) Depth I E lev. Geolocical Horizon 

Surface 

I I ,--- , 
- 17 1&4-6 , 47 1 1816 Glacial 

bored l 80 I 1832 I I I '. 
bored 36 1 1779 - 10 .1769 1 36 17451 Ribstone Creek f 
bored 85 1 1834 - 45 1789 ; 85 I 1749 Bl ue sand h Alk. 
bored ~ I 1829 · - 50 11779 1 65 1764 Gra y sand h Alk. 
bored 2 1 1629 - 50 1779

1 

62 1747 Blue sand ~ Fe. 
I bored 1112 1 1846 - 35 !1811 112 ! 17341 Ribstone Creek ! h Fe. 

bored 135 1899 · , 135 1 1764 Ribstone Creek I bored 90 1869 I - 30 1839 ~ 90 I 1779 h Fe. I 
bored 6o 1839 - 10 1829 60 I 17?9 R1bstone Creek 11 soft I 

bored 100 1854 1 
100 I 1754 Glacial h Alk. 

-·- .. ~· 

bored ! 47 1863 hard 

bored 16 1'189 - 8 1781 l~ 177-1 Glacial . 
bored 

1 
86 1814. - '16 173E 80 173" glacial a l k. 

bored 156 182-1 - 20 180-1 1~6 16&8 R1batone Creek' l soft spring 1800 
bored 80 1'16'1 - '10 1697 70 1697 Ribatone Creek . l sort 
bored '1S 1'186 - 61 1725 '13 1'113 Rib at one Creek : l sort 
bored ~ 179-1 - so 174:-1 50 17" Ribs tone Creek . 

< . 
1818 glacial •' alk. dug 31 183-1 - 19 31 1803 

dug '" 1829 - 2-1 1808 '" 1785 Ribatone creek l sort bored 4.2 188-1 -14. 1820 <I! 1792 RibatCl'le Creek l sort bored · 4.2 1819 - 28 1797 .... 17'17 Ribatone Creek1, 1 alk. J 

I 

borecl 26 182-1 -ao : 180-1 26 1'198 glao1al 
bored t5<1 180. - 88 ' 1'181 l56 1'1&0 lUbstone Creek j 

· bored l5l5 1799 - •& : 1'1M iil5 l '15-1 Ribatone Creek ] aof't dug 18 1819 - 1'1 1802 18 1801 glacial l dug 6 1796 - 0 1'194. · 6 1'188 glacial l 
bored 60 182-1 - 12 1812 eo 1764. gl~ial 

' 
l alk. clrillm IOO 184''1 

bore cl eo l8se l50 1'786 glacial i l alk. . borecl -19 184.l - "° 1801 "8 1'198 glaoial l alk. 

j 

' 

I 

borecl 21 1810 - 12 1798, 21 1'188 ' ~01&1 l ' 
! borecl a 1Ml -11 18ao • 1'198 lglaotal l I 
I bored I 1Ml -· 1816 6-1 177'1 . glao1~ .l ' ' ' bond ~ '' ' 188'1 \ 

.,,, 1'180 : gl.llOial ] sort · borecJ. '" 1887 - ae 1881 66 . 1'19S gl.Mial l boret ll 1'118 - 18 1'106 18 , l'IOI 
1 glaotal l 
I 
' 

I 

' ' - I - : 
' 

.. 
' . -

I 

,• 

USE TO 
WHICH 
WATER 
IS PUT 

D.S. 

s . 
s. 
D.S. 

D.S. 
D. S. 
D.S • 

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

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

D. js. 
D.S. 
D.S. 
n.s. 
D.S. 
D.S. 

-, 
.,, 

YIELD AND REMARKS 

Good supply in white sand 

ne 

. 

Oood supply in gravel. 

Good supply in yellow satd • Dry hole 
120 t'eet cleep. 

J.bundant supply 
Very large continuous tlow. 
Good supply in blaok asid 
Good supply in a and 
Good supply in blaok aand 

r 

Good supply 
Good supply in tine grey sand 
Good supply in sand 
Good supply - another w.i 1 60 t'eei, 

good water. 
Limited ai ppl7, -
Good supply in green aancl. 
Good aupply in green aancl. 
Limited supply on top or graTel 
Well dug be aide spring tor winter •up~ 
Good supply 
Dry hole. Top or shal.e at 14& t'eei 
L1m1 ted supply in tine •nd 
Good supply 

Good atpply in tine aana. 
'Good supply in gra-ntl 

I Good supply in yellow and 
Good aupply in graTel 
~illlited •uppl7 in graTel 
Good aupply 

. 

lfenS-Al ...... e'Wftt..._.... .... ...._ 11wa...._ .... ,... ·<D) n..rrc: (8) lloclr; (I) Jrrlptiaa; (II) "1!52'd~: (K) Nat wllL 
1(1)1 .................. 

' 
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