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GROUND VUl.TER RESOURCES OF THE RURAL MUNICIPALITY 

OF AUVERGNE , NO. 76, 

SASKATCHEWAN 

INTRODUCTION 

Le.ck of rainfall during the years 1930 to 1934 over 

a large part of the Prairie Provinces brought about an acute 

shortage both in the larger supplies of surface water used 

for irrigation and the smaller supplies of ground water 

required for domestic purposes and for stock. In an effort 

to relieve the serious situation the Geological Survey 

began an extensive study of the problem from the standpoint 

of domestic uses and stock raising. During the field season 

of 1935 an area of 80 ,000 square miles, comprising all that 

part of Saskatchewan south of the north boundary of township 32, 

was systematically examined, records of approximately 60,000 

wells were obtained, and 720 samples of water were collected for 

analyses. The facts obtained have been classified and the 

information pertaining to any well is readily accessible . The 

examination of so largo an area and the interpretation of the 

data collected were possible because the bedrock ge olo gy and the 

Pleistocene deposits had been studied previously by McLearn, 

Warren, Rose, Stansfield# Wickenden, Russell, and others of the 

Geological Survey. The Department of Natur al Resources of Saskatchewan 

and local well drillers assisted considerably in supplying several 

hundred well reoords. The base maps used were supplied by the 

Topographical Surveys Branch of the Department of the Interior. 
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Publication of Re sults 

The essential information pertaining to the ground 

water conditions is being published in r eports , one being issued 

for each municipality. Copi es of the se r eports a r e being sent 

to the secretar y treasurers of the municipalities n.nd to certain 

Provincial and Federal Departments, where they can be consulted 

by residents of the municipalitie s or by other persons, or they 

may be nbtained by writing direct to the Director, Bureau of 

Economic Geology, Department of Mine ss Ottawa . Should anyone 

require more det ailed i nformat ion thn.n that cont a ined in the 

reports such additional information a s the Geo logical Survey 

possesses can be obta i ned on application to tho director . In 

making such request the app licant should indicate the exact 

location of the ar ea by gi ving the quarter section, township, 

r ange , and meridian concerning which further information is 

desired. 

The rep~rts are written principally for farm 

r e sidents, municipal bod i es, and we ll dril l er s who ar e either 

planning to sink new well s or to deepen existing wells. 

Technica l t e rms used in the r eports are defined in the glossary, 

How to Use the Report 

Anyone desiring i nfo rmation about ground water in 

o:ny particular l ocality should r oad first the part dealing 

with the municipality a s a who l e i~ order t o understand more 

fully the part of t he r eport that deals with the pl a ce in 

which he is interested e At the srune time ho should study the 

two figures accompanying the report. Figure 1 shows the 

surfac6 and bedrock geo logy a s r e l ated to the ground water 

supply, and Figure 2 shows the relief and the location and 

type of wate~ wells . Relief is shovm by lines of equal 

elevation called 11 oontours'1 • The elevation above sea-level 



is given •n some er all of the contour lines wn the figure. 

If ene intends to sink a well and wishes t• find 

the approximate depth:to a water-bearing horizon# he must 

learn: (1) the elevation of the site, and (2) the probable 

elevation of the vro.ter-bearing bed. The elevation of the well 

site is obtained by marking its position on the map, Figure 2, 

and estimating its elevation with r e spect to the two contour 

lines between which it lie s and whose elevations a r e given on 

the figure. Where contour line s a re not shown on the figure, 

the elevations • f adjacent wells as indicated in the Table of 

Well Records accompanying each r eport oan be used. The 

approximate elevation of the water-bearing horizon at the well-

site can re obtained from the Table of Well Records by noting 

the elevation of the wat er-bearing horizon in surrounding wells 

and by estimo.ting from thes e known e l evations its elevation at 
1 

the well-site.- If the water-bearing horizon is in bedrock 

the depth to water can be estimated fairly ac~urately in this 

way. If the water-bearing horizon is in unconsolidated deposits 

such a s gravel, sand, clay, or gl acial debris, howeve r, the 

estimated elevation is less reli~ble , because the water-bearing 

horizon may be inclined, or mo.y be in l enses or in sand beds 

w!.ich may lie at varirus horiz~ns and may be of small lateral 

extent. In ca lculating the dopth to water , care should be taken 

that the water-bearing horizons selected from the Table of Well 

Records be all in the same geological horizon either in the 

glacial drift or in the bedrock. Fr- m the data in the Table 

1:. If the well-site is near the edge of the municipality, 
the map and report dealing with tho adjoining 
municipality should be consulted in order to obtain the 
needed infcrmation about nearby wells . 
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of Well Records it is Qlso possible to form some idea of the 

quality and quantity of the wat er likely to be found in the 

proposed well. 
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GLOSSARY OF TERMS USED 

Alkaline. The term "alkaline" has been applied 

rather loosely to some ground-waters. In the Prairie 

Provinces, a water is usually described as "alkaline" when it 

contains a l arge amount of salts, chiefly sodium sulphate and 

magnesium sulphate in solutiono Water that tastes strongly of 

common salt is described as 11 salty11
• Many " a lkaline" waters may 

be used for stock . Most of the so-called 11 alkaline" waters are 

more correctly termed "sulphate wate r s" . 

Al luvium. Deposits of earth, clay, silt, sand, 

gravel, and other mat erial on the flood-plains of modern streams 

and in lake beds. 

Aquifer or Water-bearing Horizon. A water-bearing 

bed, lens, or pocket in unconsolidated deposits or in bedrock. 

Buried pre-Glacial Stream Channels. A channel 

carved into the bedrock by a stream before the advance of the 

continental ice-sheet , and subsequently either partly er wholly 

filled in by sands, gr ave ls, and boulder clay deposited by the 

ice-sheet or l at er agencies~ 

Bedrock . Bedrock , as here used, r ef ers to partly 

or wholly consolidated deposits of gr avel, sand, silt, clay, and 

marl that are older than the glacial drift, 

Co al Seam, The same as a ccal bed. A deposit of 

carbonaceous material formed from the r emains of plants by 

partial decomposition and burial. 

Contour . A line on a map joining points that have 

the same elevation above sea-level. 

Continent a l Ice-sheet. The great ice-sheet that 

covered most of the surface of Canada many thousands of yea.rs 

age, 
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Escarpment. A cliff or a r el atively steep slope 

separating level or gently sloping area s. 

Flood-plain. A flat part in a river valley 

ordinarily above water but covered by wat er when the river is 

in flood. 

Glacial Drift. The loose , unconsolidated surface 

deposits of sand, gravel, and clay, or a mixture of these, 

that 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 forms: 

(1) Ground Mor a ine . A boulder clay er till plain 

(includes areas where the glacia l drift is very thin and the 

surface uneven). 

(2) Terminal Mora ine or Mo r a ine. A hilly trn.ct 

of country fol"!!led by glaci~l drift that was laid down nt 

the margin of the continental ice-sheet during its r etroat. 

The surface is characteri zed by irregular hills and undrained 

basins. 

(3) Gl acia l Outwash. Sand and g~uvol plains or 

deltas fo:::-med by strea!Tus that is sued from the cwntinent a l 

ice-sheet. 

(4) Gl acial Lake Deposits . Sand and clay pla ins 

formed in glacial l akes during the retreat of the ice-sheet. 

Ground Water . Sub-surfnce water, or water that 

occurs below the surface of the l and , 

Hydrostatic Pressure. The pressure that causes 

water in a well to rise above the point at which it is struck. 

Impervious or Impermeable . Beds, such as fine clays 

or shale, are considered to be impervious or impermeable when 

they do not permit of the perceptible passage or movement of 

the ground water. 
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Pervious or Permeable. Beds are pervious when -

they permit of the perceptible passage or movement of ground 

water, as for example porous sands, gravel, and sandstone. 

Pre-Glacial Land Surface. The surface of the land 

before it wa.s covered by the continental ice-sheet. 

Recent Deposits. Deposits thnt have been laid down 

by the agencies of water and wind since the disappearance of 

the continental ice-sheet. 

Unconsolidated Deposits. The mantle or covering 

of alluvium and glacial drift consisting of loose sand, 

gravel, clay, and boulders that overlie the bedrock. 

Water Table. The upper limit of the part ef 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 as to reach a 

supply of water. When no water is obtained they are referred 

to as dry holes. Wells in which wnter is en.count.ered are of 

three classes. 

(1) Wells in which the water is under sufficient 

pressure to flow above the surface of the ground. These are 

called Flnwing Artesian Wells. 

(2) Wells i~ which the water is under pressure but 

does not rise to the surface . These wells are called Nen­

Flowing Artesian Wells. 

(3) Wells in which the water does not rise above 

the water table. These wells are called Non-Artesian Wells. 
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMl\.TIONS, REFERRED 
TO IN THESE REPORTS 

Wood Mountain Formation. The na.me given to a series 

of gravel and sand beds which have a maximum thickness ef 50 

feet, and which occur as isolated patches on the higher parts 

of Wood Mountain . This is the youngest bedrock formation and, 

where present, overlies the Ravenscrag formation. 

Cypress Hills Formation. The na.me given t~ a series 

of conglomerates and sand beds which occur in the southwest 

oorner of Saskatchewan, and r ests upon the Ravenscrag or older 

formations. The formaticn is 30 to 125 feet thick. 

Ravenscrag Formationo The name given to a thiok 

series of light-coloured sandstones and shales containing one 

or more thick lignite coal seams, This formation is 500 t• 

1,000 feet thick, and covers a large part of southern 

Saskatchewan. The principal coal deposits of the province 

occur in this formation. 

'Whitemud Formation. The name given to a series of 

white, grey, and buff coloured clays and sands. The formation 

is 10 to 75 feet thicke At its base this formation grades 

in places into coarse, limy sand beds having a maximum thick-

ness of 40 feet. 

Eastend Formation. The name given to a series of 

fine-grained sands and siltae It has been r ecognized at 

various localities over th~ southern part of the province, 

from the Alberta boundary east to the escarpment of Missouri 

coteau. The thickness of the formation seldom exceeds 40 feet, 

Bearpaw Fonnation. The Bearpaw consists mostly of 

incoherent dark grey to dark brownish grey, partly bentonitic 

shales, weathering light grey, or, in places where much iron 
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ie present, buff. Beds of sand oocur in places in the 

lower part of the formation. It forms the uppermost bedrock 

formation over much of western and southwestern Saskatchewan 

and has a maximum thickness of 700 feet or somewhat more. 

Belly River Formation. The Belly River consists 

mostly of non-marine sand, shale, and coal, and underlies 

the Bearpaw in the western part of the area. It passes 

eastward and northeastward into marine shale. The principal 

area of transition is in the weste~n half of the area where 

the Belly River is mostly thinner than it is to the west 

and includes marine zones. In the southwestern oo:tner of the 

area it has a thickness of several hundred feet. 

Marine Shale Series. This series of beds consists 

of dark grey to dark brownish grey, plastic shales. and 

underlies the central and northeastern parts of Saskatchewan. 

It inoludes beds equivalent to the Bearpaw, Belly River, and 

older formations that underlie the western part of the area. 
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WATER-BEARING HORIZONS OF THE MUNICIPALITY 

The rural municipality of Auvergne comprises an area of 

324 square miles lying in the western part of southern Saskatchewan. 

The centre of the municipality is 45 miles north of the International 

Boundary, and about 46 miles south-southeast of the city of Swift 

Current . The municipality is a square block consisting of nine 

townships , described as tpso 7, 8, and 9, ranges 10, 11, and 12, 

w. 3rd mer. The Weyburn-Lethbridge branch of the Canadian Pacific 

railway follows a valley through the northern tm~1ships and parallels 

Notukeu creek in township 9, ranges 11 and 12 . The villages of 

Aneroid, Ponteix, and Gouverneur are located along the railway line 

within the municipality . 

Throughout the greater part of the area , the land surfaoe 

is gently rolling . The maximum relief is approximately 700 feet . 

The valley of Notukeu creek trending through the western half of the 

municipality near its northern border has an approximate elevation of 

2,450 feet above sea- level. The valley of Pinto creek in the south-

eastern part of the a rea has a similar elevation . 

The land rises to elevations not greatly exceeding 2,800 

feet throu ghout the broad-topped hill to the south of Pinto creek . 

In the southwestern township the surface becomes more irregular and 

rises more steeply to an elevation of a little over 3, 200 feet in the 

extreme southwest corner of the municipality . The two creeks mentioned 

above form the principal drainage of the area o The subsidiary drainage 

consists of a few small streams that flow in ravines and coul~es, in 

the spring . 

Figure 2, of the map ac ~ompanying this report, indicates 

the approximate relief of the area by means of 100- foot contour lines~ 
• 

Certain discrepancies exist, however , between the elevations of well 

sites as indicated by the map, and those determined by aneroid barometer 

during the course of this investigation . 
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On most of the farms in the municipality , adequate ground 

water supplies have been obtained , but at point s scattered throughout 

the whole area , considerable diffi culty has been experienced in 

finding water . This situation is most acute in township 9, range 10, 

where a large number of wells have been dug, but very few give 

adequate supplies . The ground water supply in parts of the urea is 

obtained from the unconsolidated Recent and glacial deposits , and 

to a lesser extent in other parts from the bedrock formations. 

Water-bearing Horizons in the Unconsolidated Deposits 

The Recent deposits are confined to the valleys of Notukeu 

and Pinto creeks . They have been l a id down by flood waters and 

consist of sandy clay and silt in which occur pockets and occasionally 

more extensive beds of sand and gravel . Ground water is obtained 

from the silt and clay, but generally in small quantities . Little 

testing with an auger or by digging is as a rule necessary , however , 

to locate sands or gravels that may yield large supplies of water . 

Such beds usually occur at depths of 10 to 20 feet , but at a few 

places it has been ne cessary to dig wells to a depth of 35 feet 

before an adequate supply was obtained . Individual wells produce 

enough water for 15 to 50 or more head of stock . In the valley of 

Notukeu creek, a sand aquifer forms a fairly continuous horizon at 

an elevation of about 2,430 feet above sea-level , and appears to 

be more extensive and more pr oductive than the aquifers encountered 

in these deposits in the valley of Pinto creek . The water is hard 

and generally conta ins appreciable amounts of dissolved mineral salts 

in solution. In onl y two wells , however , was water obtained that was 

considered unfit for drinking . It is possible that these wells have 

penetrated the shale forming the bedrock which generally yields water 

of very poor quality . The shale is exposed at the surface along the 

valley of Notukeu creek, in the northern part of township 9, range 11 . 

Seepages of highly mineralized water from the bedr ock outcrops 
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probably will greatly affect tho quality of waters in tho Recent 

deposits in this part of tho channel . Remote from this arc~ a.l ong 

tho stron.ms little difficulty should bo experienced in obt::::.ining 

adequate supplies of drinkable wo.tor o.t sha llovr depths . These 

depo-ei ts arE\· ;il·1e -?es;c ~ou:rc~ .Qf gr·ound, :,vat e r;, ;i11 tl:'js, municj,pq.lit:_r . : 

· _ .A iparrtle of ·glc,,,ci&l d.rif,t , l argely b-Oµld.e r cla~r, which va.rios 

considerably in thickness , covers the bedrock throughout tho entire 

nmnicipality and in the; stream vall oy bottoms tho drift is ovorlo.in 

by Ro cent depos its . Tho various typos of glacial deposits ovm their 

origin to a great continentn,l ice-shoot that , mo.ny thous::t .1.1ds of years 

ago , advanced and r etreated e.cros s tho province , and to tl::o action 

of waters resulting from th0 melti ng ice . As this ice-sheet advanced 

and retrce.tod it deposited a hotorogonous mixture of buff weo.thcring, 

bluish grey clay interspersed with boulders and irregular bods and 

pockets of so.nds and gravels . This matorio.l is knovrn as till or 

ground moraine , and covers tho greater part of tho township . At 

places where tho ice front paused in its r otr eo.t for any considerable 

periods of time , thicker deposits of drift wor e laid down . Such 

deposits have an irregular surface and l.'Jlolls , ridges , and undrained 

depressions are common . Th.use deposits a rc known as moraines . In 

this municipality, moraine is confined to smo. 11 areo.s on the uplands 

in the northeast and southwest corn0r townships , and to tvro isolnted 

areas in township 8 , ranges 10 and 12 . Waters issuing from tho 

molting ice carried considoro.ble o;;,LOunts of s ands and f;ravols , which 

were deposited over tho till in an area of approximately one inile 

in width, extending dio. gonally from the northeast to the southwest 

corner of township 7 , range 10, and into tho southoo.st corner of 

tovVl1ship 7 , range 11 . A still narrower a rea of these outwu.sh sands 

and grav e ls extends along the northern border of township 8 , range 10 , 

and thence trends northwesterly into the southeast corner of tovmship 

9, range 11 . In some pla.co s lakos wer o formed and the finer sediments 

washed into the lako were doposit0d on tho bottom to fonn layers of 
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light bluish grey lake clay. Tho west ern ext ent of one of these now 

extinct lakes is marked by thin deposits of clay coveri ng the valley 

bottom of the southern branch of Pinto creek in the extreme southeast 

corner of the municipality . Another area of lake clay extends over 

approximately 8 square miles in the central part of the municipality. 

The areal distribution of these different forms of the 

drift is indicated on Figure 1# of the accompanying map . 

The light blue lake clays ar e gener al ly too compact and 

impervious to yield more than very sma ll seepages of water • 

Residents of these areas have found it advisable to dig we lls through 

the 10 to 15 f eet of clay to penetr ate sand beds occurring in places 

at the contact of the lake clay and the underlying boulder clay or to 

continue to greater depths on the chance of tapping water- bearing 

sand pockets in the till. These wells vary in depth from 15 to 40 

feet . Most of the wells that have been dug in these areas produce 

enough water for 10 to 30 head of stock . The water from a vvell on 

sec . 21 , tp. 8, range 11, is too 11 alkal ine 11 for drinking, but a ll t he 

other wells yie ld drinkable water . Water supplies sbnilar to those 

in use probably can be obtained by digging other wells in the areas 

of lake clay. 

The glacial outwash gr avels ar e of limited extent in the 

a rea . Few wells have been sunk i nt o them, and their variations in 

thickness and water-bear ing possibilities at a ll points are not 

definitely known . Wells t hat have been sunk into these deposits in 

townships 7 and 8 1 r ange 10, derive their water f'rom sands and gravels 

at depths of 10 to 30 feet . Enough water is available from each well 

to water 10 to 75 head of stock, and one 17- f oot well, located on the 

SW. %# sec. 17, t p . 7, range 10, provides a suffi cient supply for 20 

head of stock and 200 sheep . The quality of the water is characteristic 

of that found in sand and gr ave l depo sits near the surface. It is 

moderately hard and not highly charged with sulphate salts such as ar e 

generally found in solution in waters from gravel pockets in the till. 
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1 
Thevrater 1leing ob.tairierl from the 11-foot well on the IBV. ·-.;;,sec . 33, 

tp . 8, range 10, is considered of suitable quality to form part of 

the supply for the residents of Aneroid . Wherever gravels are found 

at or near the surface they appear to be worthy of prospecting even 

if the supply derived is adequate only for domestic needs . 

Very few wells have been dug in the small areas of moraine. 

Owing to the rather rough character of the topography, such areas 

arc not as thickly settled as the surrounding plains, and hence 

have not been carefully explored for ground water except in township 

9, range 10, where a number of holes have been sunk into the moraine . 

It would appear that water-bearing sand or gravel pockets occur only 

sparingly in the boulder clay and may be very difficult to locate . 

However , since the aquifers do not have any great lateral extent the 

fact that one or more dry holes have been dug does not necessarily 

indicate the entire absence of aquifers in the immediate vicinity . 

The water-bearing beds that have been found occur at depths of 10 to 

55 feet . The water is of good quality and each well will we.ter 10 to 

30 head of stock . 

Ground water conditions vary greatly from place to place in 

the till that covers the bedrock throughout the area and underlies 

the Recent deposits wherever they are present . Such conditions are 

to be expected since the till itself varies in composition and porosity 

within limited areas . It is composed essentially of boulder clay which 

is very compact and generally poorly productive . The clay contains 

large amounts of readily dissolvable mineral salts which pass into 

solution in water s percolating down from the surface . Wells that 

have been sunk into the compact clay yield water that is unfit for 

drinking and may be unsuitable for watering stock . In many places 

the clay contains a considerable a.mount of sand , which renders it more 

porous . Several wells have penetrated sandy clay and yield m'.ter that 

can be used in the household, and also in sufficient quantities t o 
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water 10 to 35 head of stock . Sand and gravel pockets scattered 

irregularly through the boulder clay form more productive beds . The 

aquifers occur a t depths of 12 to 60 feet . As in the morainic 

deposits , the water-producing beds are not continuous and consider­

abl e testing may be r equired in some places to determine their 

location. The yield from these wells depends to a l arge de gree upon 

the areal extent of the aquifer tapped . In some of t he wells the 

production is adequate only for household use , but i n most places 

sufficient wn.ter is obtained from these beds to wutcr o.lso 10 to 50 

or more head of stock . The water is gener a lly hard . I n supplies 

from the shallower wells the dissolved mineral salt content i s not 

excessive , and these wells provide a satisfactory supply for domestic 

re quirements . In many of the deeper wells in which the producing 

aquifer is covered by 30 feet or more of boulder clay , a more highly 

miner a lized, occasionally undrinkabl e , water is obta i ned . 

The glacial drift in its var i ous forms in this municipality 

i s a better source of ground water than the underlying bedrock . 

Residents s eeking a ground water supply ar e advised to test car efully 

for aqu ifers in the drift befor e extending wells into the bedrock . 

Water- bearing Horizons i n the Bedrock 

Three bedrock formations occur beneath tho drift or outcrop 

at the surfa ce in this municipa lity. These a r e the Ravenscrag, the 

Eastend , and the Bearpaw formations . The Ravenscrag is uppermost, 

and overlies the Eastend , which in turn overlies thG Ben.rpaw f ormation. 

The Ravenscrag and Eastend fonnations occur only in the southwest 

corner where t hey form the upper parts of the highlands . Throughout 

the r emainder of the municipality the Bear paw formation immediately 

underlies the glacial drift . Since the Ravenscrag and Eastend formati ons 

are confined entirely to township 7 , r ange 12, they will bG discussed 

under the section of this report dealing with that township . 
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The Beo.rpaw format ion is boliovod to underli e tho lowland 

po.rts of the municipality at a depth of a few f eet to o.bout 80 feet 

and to have o. thickness of 400 fe et or mor e . In the uplo.nd area in 

the southwest ern part of the municipality it underlies tho ga.stend 

fonnation at gr eater depths . The formation consists of do.rk gr ey to 

nearly blo.ck, compn.ct marine shale . The shal e when fresh , has o. dull, 

eo.rthy o.ppeo.rance , but upon weather i ng it be comes li ght gr ey to buff 

in colour and cru.rnblos into srno.11 , rou ghl y cubical f r o.gmonts . Tho 

absence of pebb l es in the materia l, tho pre s ence in some pl o.ce s of 

fossil shells , and its do.rk colour and soapy f ee l a r e criteria by 

which the Baarpaw sha l e mo.y be r eadi l y distinguished from tho over-

lying blue- gr ey boulder clay . In gener a l, the Bearpaw f ormation is 

too compact to form o. source of any large supplies of grotmd vvn.ter , 

and , being of marine ori gi n , it canto. i ns inher ently l a r go quantities 

of readily disso lvable miner o. l sa lts . The se salts r ender much of the 

water from this source undri:okable , o.nd in some wells the wat er is 

unfit for o.ny f a rm use . 

The uppermost part of the formo.tion conta i n s thin beds of 

sand o.nd silt interspers ed through the sho.l e . Those so.nds ar e more 

porous o.nd hence mor e productive than the compact sho. l o . A lo.ck of 

detailed informo.tion in the well lo gs o.nd the absence of exposur es 

make it imposs i b l e to i ndicat e on the map the ar ea l extent of tho sandy 
~ 

phas e of this formo.tion in this municipality . In the southwest and 

centro. l po.rts of the municipality we lls sunk t o depths of 4:0 to 100 

f eet yield f a ir l y lo.r ge supplies of hard , 11 a l kaline", but gener a lly 

drinkab l e water from the upper part of t ho for mati on . In the northern 

and eastern parts of the munic i pality, however, lower beds of the 

formation underlie the drift . In this part of the formation sandy 

phase s of the shal e o.r e a l most entir el y ab s ent and the shal e s ar e more 

compact. At many places no vro.tor was found in the bedr ock , and the 

on l y possibility of obtaining any appreoio.ble a.mounts of wn.ter in it is 
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in tho uppermost 10 to 20 feet . Tho wn.t or is u sua lly of such poor 

quality o.s to be unfit for drinking, o.nd mo.y oven produce scour in 

stock . 

Evidence from tho dooper wells suggests tho.t drilling 

below n depth of 90 to 100 foot in tho so~thwostern ho.lf or bolow 

60 to 70 feet in the northeo.storn ho.lf of tho o.reo. , co.nnot bo 

expected to yield moro t ho.n vor y smo.11 quo.nti ties of vro.ter tho.t wil l 

undoubtedly be too bitter o.nd so. lty for o.ny farm use . 
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GROUND WATER CONDITIONS BY TOWNSHIPS 

Township 7, Range 10 

Most of the farms in the township are adequately supplied 

with ground water which is derived from the Recent alluviuin waehed 

into Pinto cree~ from the belt of glacial outwash gravels that extend 

along the NE .-SW. diagonal of the tovV!lship , and from the glacial till that 

mantles the remainder of the township . In a few places, the wells do 

not yield adequate supplies . 

Four wells situated in the valley of Pinto creel~ draw water 

from beds of sand or sandy clay at depths of 10 to 20 feet . Supplies 

f rom these wells are suffic ient for 3 to 12 head of stocl;: . 1 The water 

from three of the wells is hard and of suitable qual ity fo:c~ dr inking, 

but in the well on section 31 a black 11muck 11 was penetrated, and the 

water from it is 11 alkaline 11 and is suitable for stock only . It is 

possible that the base of this well is in the Bearpaw formation . 

Deep drilling in the valley is considered useless , but smal l supplies 

of mineralized but generally drinkable water are to be expected at 

most points within 20 fe et of the surface . 

As shown on the accompanying map , Figure 1, glacial l ake 

clay occurs in small areas in the northeast and southeast corners of 

the township . The clay is usua lly almost entirely unproductive , but 

thin beds of sand and gravel are believed to occur betvveen the lake 

clay and the under l ying boulder clay . On section 1, a well that taps 

such a gravel bed, 12 f eet be low the surface, produces enough water for 

more than 26 head of stock, but on section 36 only a small supply is 

being obtained from sand in the bottom of a 20 - foot well . The water 

from both wells is hard and has a fairly high content of dissolved 

mineral salts , but is being used for all domestic purposes . 

A bolt of glacia l outwash deposits about one mil e in width , 

extends from sections 6 and 7 in a northeasterly direction to sections 

34 and 35 . Beds of sand and gr avel separated by sandy clays form 
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reservoirs for ground water . We lls on sections 7, 17 , 21 , and 27 

have tapped these aquifers at depths of 14 to 30 feet . The yields 

from the various wel ls differ, depending upon favourable topography . 

Some wells yield sufficient water for 15 head of stock and others 

for as many as 75 or more head . Water from the sands and gravels is 

not generally highly mineralized , but the wells that have passed 

through the gravels into the under l ying till y ield water of poorer 

quality. With the exception of the water obtained from the 50- foot 

well on the NW. -h section 7, in whi ch the aquifer is lar gely sandy 

clay all waters being derived from these deposits are drinkable . 

Little difficulty should be experienced in most places where these 

glacial outwa.sh deposits are pr esent in obtaining a satisfactory water 

supply within 30 fet::t of the surface . Outwash sands and t;ravels also 

occur in the northern part of section 31 , and a lthough they are un 

tapped by wells , their ground water possibilities probably o.re similar 

to those in the larger a r ea of r:; l ac i al outwash . 

More difficulty has been experi enced in l ocating suitable 

gr ou:a.d water supplies in the glacial t ill that covers the remaining 

parts of t he township . Sand ancl. gravel pockets that form aquifers 

appear to be scattered so sparingly through the boulder clay that 

thoy are not encountered at al l p0ints . However , careful l_)rospocting 

on most sections should locate such pockets , and in many places better 

supplies than those now in use shou l d be available . It should not be 

necessary to sin.le wells to dept~1 s excocding 50 foot . 3cvore.l of the 

existing wells supply only enough water for househo l d use , but others 

vrr:,tcr 10 to 15 head of stock . All tho existing wells yield water thc.t 

can bo used for domestic purposes , but in some places it has an appro­

ciablo sulphn.te salt content . 

No water is bei ng obtai ned from the Bearpaw formation that 

underlies the drift at depths probably nowher e exceeding 60 feet . A 70-foot 

dry hole on section 4 is the only one r eported as having penetrated tho 

formation . The Bearpaw, in this township , is composed almost entirely 
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of shale and theref.ore·,is not a probable source of ground wuter . Any 

fu r ther search for water in this township should be confined to the 

glacial drift . 

Tovmship 7, Range 11 

Tho quantity of available ground water in this tovn1ship 

decreased markedly during the y ears of prolonged drou ght . In few 

places do tho existing wells yield sufficient wat er , and many residents 

depend for additiona l suppl ies upon tho creeks or surfa ce vvo.ter stored 

by means of dams in coul eo s and in dugouts . 

The thin l ayers of Recent sands , silts , and gr avels occurring 

along tho valley of Pinto creek form a possible source of fairly l ar go 

supplie s of drinkable wat er . As yet only one well , however, has boen 

sunk int ho valley. This well located on the SW. i , sect ion 25, was 

dug 15 feet deep and provides ade quat e supplies of hard, 11 n. l k::i.lino", 

but drinkable , water for domestic requirements , and for watering 15 head 

of stock . Deep boring is not advisab le in the valley , but prospecting 

to depths not greatly exceeding 30 feet is recormnended . Outwash sands 

and gravels occur in section 1, the eastern part of section 2, and in 

section 36 . These gravels are not present a t all places in these 

sections, as two wells 20 and 48 feet deep were sunk on the SE . i , 
section 2, and encountered only clay . The shallower we ll yields small 

supplies of drinkable water , whereas the supply obtained fron the deeper 

one is large , but the water i s so highly mi ner a lized that it is unfit 

for use . Des pite t he se find i ngs , car eful prospecting at shallow depths 

on or near gr ave l knolls or in sand and grave l accumulations at the 

bases of slopes in these areas probab ly will r eveal a t least moderately 

lar ge supplies of usable water . 

The mant le of till , or boulder clay, that covers the bedrock 

throughout this township is about 35 to 60 fe et thick. Sand or gravel 

pockets interspersed throu gh the boulder clay have been tapped on a 

few farms at depths of 18 and 58 feet . The yields are small ; only one 
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well located on section 35 gives a supply sufficient to wntor 25 head 

of stock. The sand and gravel pockets evidently occur sparingly and 

are of limited areal extent . Careful prospecting with a 2- inch auger 

or by digging test-holes will be necessary to locate them in many 

sections of the township. Small seepages have been derived from the 

boulder clay, but the water is generally inferior in qua lity to that 

from the more porous beds. 

The lower 20 to 30 feet of the drift is composed almost 

entirely of boulder clay. A thin bed of sand and gravel occurs at 

some places between the boulder clay and the shales of the underlying 

bedrock. Such beds are considered to form the aquifers i n the 70- foot 

well on section 18, and in the 58- foot well on section 35 . Both of 

these wells yield large quantities of drinkable water . This horizon 

is not everywhere productive, as no less than nine wells in various 

sections have continued into the Bearpaw shale before water was found. 

The water from the upper few feet of the shale is generally suitable 

for stock, but at greater depths the water is almost invariab ly too 

hi ghly charged with dissolved sulphate salts and conunon salt to be 

fit for any farm use. It is improbable that boring much below a depth 

ef 80 feet, in any part of this township , will give a water supply 

that will be usable either in the household or for watering stock . 

Township 7, Range 12 

This t ownship is i n the irregularly rolling uplands . The 

surface rise s from 2,800 fe et above sea-level in the northeast corner 

to heights exceeding 3,200 feet in the southwest corner , t he highest 

point in the municipality. Few we lls have been sunk in the area, and 

t he water-bearing possibilities over much of the township have not been 

determined . The glacial drift or the bedrock formations supply water at 

a number of localities in the northeastern, southern, and central parts 

of the township and elsewhere they form potential sources, The inantl e 

of glacial drift is thin or absent over much of the southwestern quarter 
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of the area, but increas es to 50 feet or more a long the northern 

border . It is improbable that any uniformity exists either in 

siz e or distribution of the sand and gravel pockets that form the 

aquifers in the boulder clay . Two wells du g 15 feet deep , on sections 

21 and 28 , each yield sufficient wat er for 40 head of stock , wher eas 

a 10-foot well one mile south in section 16 yields only a meagr e 

supply. Near the bottoms of the hill slopes , and in the coul ees , 

sands and gr avels are probably present i n sufficient quantities to 

form aquifer s worthy of prospecting . The productive pockets do not 

occur at all places , and the sinki ng of test-holes , systematically 

arranged to cover as large an area as poss ible, may be necessa ry 

before a supply is found at sha llow depths . Should prospecting near 

the surfa ce yi eld inadequate supplies , deeper boring to depths of 75 

to 100 feet seems advisable . Wells locat ed a long the northern border 

have encountered a bed of sand at depths ranging from 35 to 45 fee t . 

This sand is considered to be a t the contact of the till and the 

underlying Bearpaw sha le . This sand bed is not present at al l points , 

as wells sunk to depths of 76 and 96 feet penetrated the 3hale en 

the southern part of section 35 before an adequate water suppl y was 

obta ined ; and on the SE . i, section 36 , a 75-foot hole that entered 

the shale at approximatel y 40 feet yi elded no water . 

Moraine covers the northwest corner of the township . No 

wells have been sunk in the area, and the water conditions ar e not 

known . The deposits f orming the moraine ar e general l y more porous 

than those of the till , and hence l ess difficulty should be experienced 

in obtaining a water supply a t shallow depths . 

Thr ee bedrock formations underlie the gl a cial dr i ft in 

different parts of this township , namely t he Ravenscrag, Eastend, 

and Bearpaw formations . The Ravenscrag forms the southwestern uplands 

above an approximate elevation of 31 025 f eet above sea- level . Its 

lower part consists of greenish grey, and grey sandstone , and un­

consolidated beds of fine sands and si l ts with thin bands of clay 
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ironstone . At higher levels it consists mostly of dark and light­

coloured plastic clays and shaly silts . No wells have been . 

reported in this corner of the municipality , but water - bearing 

horizons in this formation , which are producing in the township 

adjoining on the west , probably extend into this area . The thickness 

of the overlying glacial drift is not known, but it se ems reasonable 

to assume that wells, 75 feet deep or less , would encounter the 

water- bearing horizons and yield moderately lar ge supplies of drink­

able water . 

The exact thickness of the Eastend formation underlying 

the Ravenscrag has not been determined in this ar ea , but it probably 

does not gr eatly exceed 40 f eet . It extends for approximately one­

half mi l e further down the slopes of the uplands than does the 

Ravenscrag . It consists of fine grey sands , and silts , in the upper 

part, but is noticeably more shaly at the ba se , finally grading into 

the sandy shales of the Bearpaw formation at an approximate ele-

vation of 2, 985 fe et above sea-level . No wells have been sunk in 

this formation, but a spring occurring in section 4 appears t o have 

its ori gin in the sandy beds of the upper part of the Eastend 

formation . Ground wat er of good quality is to be expect ed f rom this 

formation at shallow depths in the a r eas in which i t oc curs imrnediately 

beneath the drift, and at corre sponding depths . to the southwest , wher e 

it is overlain by increasing thicknesses of the beds comprising the 

Ravenscrag formation . 

The upper and general ly more sandy part of the Bearpaw 

formation underlies the drift throughout all but the southwest corner 

and wes t er n border of this township. A 100- foot well on section 3 

yields a supply of hard , drinkab l e wat er tha t is reported to be 

adequate for wat ering 100 head of stock . No other wells have pene­

trated t he shal e in t his part of the township, but sever a l springs in 

section 3 appear to be drawing their supplies from higher horizons -in 
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this formnt ion. It is re~sonable to assume , ther 0foro , th~t 

els ewhe r e the formntion will not only prove to be wnt e r-b e~ring, 

but will yield a lnrge supply of bettor qunlity thnn is found in 

the moro compL'.ct shr..les of tho lower p~rt of tho formation . In 

tho northeast corner the fo rm;cti on is compos ed '.llmost entirely of 

shal e and moro difficulty is ez pori enced in obto.ining w~tur from the 

bedrock . A smc.11 supply i s de rived fr om the shL'.lO ci.t :.:. dopth of 40 

f eet on tho NE. f , s ection 34, but o.. 125-foot well on tho s::uno 

qunrt ur s ection is dry . A 75 -foot hole on section 36 i s ~ls o dry, 

but a moderately l nrgo supply was found nt C'. depth of 96 fo ot on 

section 35. Tho wa.t t;r ha s ct l n. rgo content of dissolved minor '.'. l 

so.l ts tho..t r ende r it unfit for domes tic use . The r0sidont has 

obto.. inod o. s a.tisfcctory household supply ~t o.. depth of 76 foot in 

a. neo.rby well. It would n.pponr the. t thor o c::.n be no def ini t o 

assur ance of obto.ining water from tho shal e in tho northeo.stern pa rt, 

or tho.t such supplies as do exist will nocessnrily bo suitnblo for 

· drinking . Drilling below ct depth of 100 f ee t from th o surfuce is 

not considered o..dvis ab l e in the northe2,s t orn pc.rts of the township. 

Township 8, Range 10 

Adoqua t o supplies of ground water nr o obt~ined on most of 

the f a r ms in tho township . Only in s ections 13 , 19, and 27 nr o tho 

yields from tho existing wells report ed t o be insuffici ent f or loc c.l 

r equi r ements. 

The Recent stronm deposits tho.t occur a l ong the southe rn 

part of sections 1, 2 , n.nd 3, will probably be found t o bo wo.t er 

boa.ring at sh&llow depths , but o.s yet no wo lls hnve boon sunk in this 

part of tho a r ea . 

Glac i c.l l o..ke clays ma.ntle small nr e::.s in s e ctions 1 o.nd 36 , 

and a more extensive Ler o::.: emb r c,cing po.rt s of s ections 7, 8, 17, o.nd 

18. A well on the NE . f , section 7, is the only well sunk in these 

deposits in this township . This well is 39 fo ot deep and obt o.ins a 

good supply of soft wat er from n.n 1:'..quifor of s .~.nd that is beliovod to 
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in this ar ea may obtain similar vmt er supplies . 

A narrow belt of glacial outwn.sh deposits extends a.cross 

the northern part of tho township from section 32 to section 36 . 

These deposits a.r e composed of clay , sa.nd , and gr ave l n.nd probab ly 

do not greatly exceed 12 feet in thicknes s . On the NW. t , section 33 , 

a. well 11 feet deep is dr:iwing wn.t or of good c:r;.o.li ty from o. sand bed 

that is probab ly at the base of tho outwash . Another well loco.ted 

in gl n.cinl outvm.sh deposits in tho N"W. {;- , scctior.. 32 , is 25 feet 

deep and fu.rnishes part of the vrn.ter supply of th0 villa.go of Aner oid . 

This wel l is obtaining its supply from o.. w8.ter- bcaring; sand pocket 

in the underlying boulder clc,y . Gener ally, however , these deposits 

arc suffi ciently thick and porous to .-:-._, 1Til a. source of ground water 

of good quality , and n.ro worthy of further prospecting . 

An 18-foot well on section 23 r epr esents the only roportocl 

c..ttompt to find gr ou..."'1.d vmter in tho moraine- cov0rod r..roo.. ~l.n the 

en.st- central po.rt of the tovmship . This well t ::;.ps one of tl10 so.nd 

pockets tha.t a.r e interspersed through the boulder clc.·.y, fllld a sood 

supply of soft water is obtc.inod . The drift composing the mox·c.ine is 

generally quite porous , n.nd wutor-bon.ri:'.lg pockuts should l>o rco..dily 

located at most points . 

The gl a cial till that covers the r omn.inins pa.rts of the 

township is composed of sandy boulder cln.y in which sco.tto:r-ed so.nd 

and grave l pockets pr obflbly occur moro sparingl y than in tho mnrail!e . 

However , wells o..t mcmy pointG in thu to-.;mship h::we to.ppud those 

aquifers at depths of 25 to 65 foot , o.nd tho W8.hir supplies obtained 

are , in near ly al l pln.ces , suffic i ent for l oca l needs . A fow woll i; 

yield only enough wu.ter for the ho1;sehold , and 4 or 5 hon.d of stock, 

but f rom most of the wells , 10 to 35 head of stock can be watered . 

An exceptionally large supply, sufficient for watering at least 100 

head of stock, is derived from a 6B- foot well on section 2, ~ut 
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quantities such as this are not to be expected a t o.11 points . Tho 

water from some of the sha!lovrer wells is r eported as soft , but 

gener ally the wo.ter is hard , Tho dissolved mineral sa lt content 

of the wo.ters f r om three wells is sufficiently hi gh to render it 

unfit for drinking, a lthough it is satisfactory for stock use , 

Most of the suppli es from the till ar e drinkable . Some wells have 

not struck sand or g r ave l aquifers , but s eepages ar e: obtained 

directl y from the bou l der clay . Supplies in such wells a.re 

generally small , and the wn.ter is more highly mi neralized than 

that from the sands or grave ls . Two such wells, located on sections 

17 and 31 , yield undrinkable water . 

The Bearpaw formation irrm1ediate ly underlies the glacial 

drift at depths of about 50 to 70 f'eet throughout the township . A 

well 94 f eet deep on secti on 5 is supplying suffj.cient quo.nti ties 

of water of good quality for 20 head of stock . It is possible that 

the water in this well is being derived from an aquifer in tho drif~ 

at a depth of 20 f eet r ather than from the bedrock . The 1i1ro.ter f rom 

a. 60- foot wel l on section 19 is known defini t oly to come froni. tho 

Beo.rpaw ~hale and is unfit for use . Moderately large supplies of 

drinkable wn.t er might be secured from the: upper few f oet of tho 

Bearpaw formation at some poi nts in the t ovmship , but it co..nnot bo 

consider ed as o. r0liab l o sourco of gr ound water . The gl acia l drift 

offers greater possibilities for good supplies and should be crtre­

fully prospected befor e sinking wells i nto the Boar po..w . Deep drilling 

in any part of this township is not r ecommended . 

Township 8 , Range 11 

The mantle of gl a cia l drift overlying the bedrock throur;hout 

this tovmship probab ly nowhere greatly exceeds 35 feet in thickness , 

and at points along the northern border is. known to be only 20 feet 

thick . 
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In the area covered by lake clay, i ncluding sections 9 

to 16 and the northern po.rts of sections 2, 3, and 4 , ground vvater 

is obtainable at depths generally between 18 and 30 foet . From the 

information available , it is probable that the wn.ter is obto.ined 

from sand or gravel beds that occur e ither at the contact of the 

lake clay and the underlying houlder clay or in tho boulder clay 

itself . Tho yields from individual wells are not large , but most 

wells give sufficient water for 10 to 20 head of stock . The water 

is not highly minero.li~ed , and is cons idered suitable for a ll 

domestic r equirements . Prospecting at shallow depths directed to 

cover as l ar ge an ar ea as possib le , is pr eferabl o to deep dri lling 

in any po.rt of the l t\.ke clay Gr eo. . 

The glacial till covering the remainder of the o.roa vo.ri.e s 

greatly in cha r acter from pl o.co to pl ace as does tho quantity and 

quality of ground water that it produces . Much of the boulder clay 

is compact and nearly impervious , and the water-bearing sand and 

gravel pockets occur only sparingly . In tho southeast corner , along 

the western border, and in sections 23 and 24 , wells have onduuntered 

such pockets within 40 feet of the surface, and obtain moderately 

large supplies of water . Tho shallower wells , loss than 20 :foet deep , 

yield soft water , but at gr eater depths tho wu.ter is ho.rd and mo.y 

contain appreciable n.mounts of dissolved sulphate salts . At other 

places no pockets were found n.nd small seepages of a much mor:J'l highly 

mineralized water arc obtained . Tho 18-foot well dug on section 26 

yields a supply that is unf it for drinking , but r arely is tho ~ter 

from the boulder clay unsuited for stock us e . Tho irregulo.rity of 

occurrence of tho mor e pr oductive pockets mo.kes it impossible , with 

tho information available at the present time , to predict their 

locations . Careful prospecting within 40 f'eet of the surface , 

directed t o cover systematically a s large an area a s possible , should, 

however , produce an adequate ground water supply in most sections in 
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the southern two-thirds of the area . 

In the northern third of the township, porous beds carrying 

"Water are almost entirely wanting in the thin mantle of boulder clay . 

Residents have been obliged to continue wells to depths of 50 to 60 

feet . The water supply may come in part from sandy beds at t he 

contact between the drift and the bedrock, but the greater part is 

contained in the upper 20 to 35 feet of the shale. In this area 

wells not exceeding 60 feet in depth generally yield a wa t 0r that , 

although mineralized, can be u sed i n the household . At t;reat cr depths 

the quantity of dissolved salt s in the water increases mar kedly , and 

the water is undrinkable and ri.ay be unfit for stock u se . Small 

supplies of usable water, generally suff icient for 10 t o 20 head of 

stock, are found in the upper part of the shale throughout the re­

mainder of the township, but t here a gain deeper drilling yi e lds a 

bitter water that cannot be considered satisfactory for farm use . 

Township 8, Range 12 

The mantle of till covering this township probab l y ncwhere 

exceeds 45 feet in thickness . It appears to contain mor e porous beds 

and is thus a better source of ground water than is the till covering 

the township to the ea.st . Throu ghout the greater part of the ar ea, 

residents have been able to obtain sufficient quantities of sof t or 

only moderately hard drinkine; wat er from dug wells rangi n:s in depth 

from 10 to 20 feet . Other well s 20 to 40 feet deep provide vmter 

for stock from beds either at t he base of the drift, or a t its 

contact with the underlying aha. l e . The yi elds from a few of these 

wolls are sufficient for not :rr.ore than 10 head of stock , but the 

ma jority of the wells will each yield i.vater for 35 to 50 head . The 

water from the deeper wells is usua lly "alkaline", but can be nsed 

for drinking. 

Only one shallow well has been sunk in the rou; h , rolling 

area of moraine in the central part of the ar ea. It is pr e eumable , 
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however , that water conditions 1'11.ll be similar to those existing 

in the till . 

Throughout the central and western thirds of the tovmship 

the generally productive character of the till has made deeper 

drilling unnecessary . In the NE . t , section 7, and the SE . ~, 

section 18 , wells have entered the Bearpaw shale . The wells are 

60 feet deep . The depths at which they penetrated the shale is not 

known . The well on section 18 yields sufficient quantiti e s of hard , 

mineralized water for at l eas t 25 head of stock . The other yields 

smaller amounts of less highly mineralized water from a higher 

horizon . Few wells have found productive horizons in the till , in 

the eastern third of the township . Most of the wells have , therefore , 

been continued into the shale , which is encountered at depths of 35 

to 40 feet. The wells that have found water in the upper few feet 

of the shale yield a ho.rd , not highly mineralized , drinkt1.blc water . 

Wells 35 to 40 fe et deep , on s ections 23 and 36 , yield water that 

cannot be used for drinking, but is 1;eing used for watering stock 

with no reported ill eff0cts . It is improbable that the quality or 

the quantity of water will Lmprove at greater depths . ~t is better 

to prospect for water in the drift or upper few f eet of the shales 

r ather than to sink wells much below a depth of 75 feet at n.ny point 

in the ar ea . 

Township 9, Range 10 

Much difficulty ho.s been experienced in obtaining o.de ~uate 

supplies of drinkable ground water in many parts of this township . 

This condit ion appears to bo due to the rare occurrence of porous 

water-bearing sand bods oithe:;r in tho drift , at the contact of the 

drift and the bedrock, or in tho underlying bedrock . The glacial dr i ft , 

which underlies the whole township, vari e s irregulo.rly in thickness 

from 20 feet or less in tho northvrcst corner to over 60 foot in the 

central and east-central parts of the township. In a s1ii.all area i n the 
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southwest corner the unsorted drift is covered with gl ~c cia.l outv.m. sh 

deposits compos ed ln.rgely of strn.tified sn.nds n.nd grn.vels . The 

o.rcn.l ext ent of these dopos i ts is shown on the n.c comprn1ying ma.p , 

Figure 1. No ·wel l s n.r,:: recorde d a. s hn.ving b oon du g in the glecic..l 

outwush deposits of this n.r€-a , but adequat e suppli e s of gro'...md vvn.t or 

a. r e being obtn.ined a.t shc.llow depths i n tho outwash in the township 

to t he south , and they will likely prove to be similctrly pr ocl.uctivo 

in this township . 

Two we lls ::i r e drawin&; wn.tcr from the morr:cino i ri t l10 ea.st­

contral part of the township . O:::J. sectio::.1 25 a well 5? fvot c~oop 

tapped a sand bed tha.t yield s enou gh wat er for 30 h en.cl of stock . On 

SE:ction 24 a.n 18- foot we ll dr e.ws wat er from th0 sandy bou l der clay . 

!\.ppc..r ontly , wator - bc::i.ring; sand nnd gr avel pockets occur v-0ry sparingly 

i n tho drift of this loc:ili t y , a.s forty- e ight dry hulo s wor e sunk on 

section 25 before the sand aquif e r was located . 

Difficulty hP.s a lso 'uc.,en experienced in locating e;rocmd 

Vv'Cd;er &upplies in the gl a cial till , wh ich covers the gr eater part of 

the township . Sand or grn.vel pockets h a.v e be en tapped on some sections 

nt depths of 15 to 60 f oEJt , ::i.nd yield supplies of wa.tcr sufficient for 

16 to 30 , and from n. f ew wells , 100, h en.d of stock . The wr~ter is 

g;oner n. lly h a rd ~nd sui t o..ble fo r n.11 farm us e s , but from two v;ol l s , 

-loca ted on s e ction 16 , the we.tor is reported to b e t oo 11 n.lkaJ,.ine 11 · for 

J.rinking . Other ·we lls, 14 to 75 feet doep , ebb.tin water f rom the 

bouldor clay . In s ome pla c e s these supplies a r e onl y sufficiqpt 

f or household us e , but other v;olls serve t o wate r 20 to 35 head qf 

stock . Dry holes a r o numerou s in the till in many parts , and c..:n.reful 

prospecting over con s ider alJ l G a r eas s eems essential to find i ng nn 

ade quate water supply . 

Four wells o.re r e corded as drawing t hei r 'water supplies from 

the Bearpaw formation t hat underlies the gla.cinl drift ·throu ghout the 

entire township. These wells r ange in depth from 28 to 70 feet . The 

upper f'cw feet of tho sha le yield a large supply of drinkable vmter · in 



the 51-foot well on s ection 11. It is n. lso possib l e that a.t least 

o. part of this water comes from tho conta ct of t he she.lo o..ncl tho 

till. All other wells that ho.vc ponetro. t ed t ho sho. l o yield wn.tor 

that is generally too hi ghly minoro.lizod to be drinkable , o.nd one 

well yielded wo.ter tho.t proved to bo ho.rmful to s t ock . On rno.ny 

sections, effort s to find w0.tor in the shal e ho.ve been f ruitless . 

On s ection 25 hol e s have boon dr i lled t o depths of 510 :ind 800 feet 

without obtaining fl.ny water . Drilling t o such depths i s not Qdvi scblo , 

o.nd it seems question::i.b le i f wc.ter suito.ble for any f ar m use wi ll be 

found at depths gr eat e r than 15 to 25 fe et below t~1e poi nt i:n the 

well at which the dark gr ey shal es a r e penetrat ed . Should the 

village of Aneroid consider incr easing its pres ent wntor suppl y , 

extensive pr ospecting , within 60 to 75 f eet of tho surfa ce, is 

advised rather than deep dril l ing . 

Townshi p 9, Range 11 

The Rec ent depos its of sa:::id s and silt s t hat floor tho 

vo.. lley of Notukeu creek and the gl n.ci o. l t ill covering tho r es t of the 

township, c.r e the chief sources of gr ound vrn.tor . Several slw.l low 

seepage wel l s have boon dug cJ.oso to t he cr00k and gi vo :>m0.ll supplies 

of water . Six other v;o ll s ii: tho va lley in sections 17 , 19, 20 , and 

21 , varying i n depth f r om 12 to 35 feet, tap what :-:.ppeo.rs to be n. 

fairly cont i nuous sand o.quif or , t hat lies at o.n elevation cf 

about 2, 430 f oet above soo.-l evel . The wo ll on section 17 suppli es 

only enough water for household use , but the ot her wells yield suppl i es 

adoqun.te for 15 to 50 or more head of stock . Two of those wel ls 

locn.ted on the SW. t , s ection 19, supply t ho villo.ge of Ponteix . The 

water is of good quality except that derived from the well on the NW. t . 
section 20, which i s t oo " a l kaline tt for drinking. This so.nd o.quit'er 

probn.bly continues down the va lley, but along the strerun bn.nlcs in 

secti on 27 , 28, 32, o.nd 33 , the sha l e s of the Bec;. r paw fonnn.tion n.ro 

exposed . Seepages from t hese exposure s pr obably canto.in appr eciable 



quo.ntities of dissolved mi!i.ero. l s o. lts, o.nd this wou ld o.ffcct t he 

quo.lity of tho wnter from tho Recent deposits. 

A no.rrow belt of g lo.cio.l outwn.sh sa.nds o.nd gr o.vols 

extends through the northeo.s t corne r of section 1 , o.nd d.io.r_;onn.lly 

a.cross section 1 2 . No we ll s ho.ve been du g into the se dopos:i.ts , but 

suppli e s of ground wn.t 0r probn.b ly co.n be ooto.ined fr om thon.i '."'.t 

de pths of 25 feet or l oss . 

Sand o.nd gro.vol pockets a. r e scD.ttored thr ough tho boulder 

clo.y tho.t covers tho r emaini ng po.rts of' tho township , o..nd somo of 

these pockets ho.ve been t ::i.pred by we ll s 16 to 60 f'uot dee:;;-. . Tho 

yield of water fr om these wells is , gener o. lly, sufficient for 20 to 

50 head of stock . Most of t1-1e; W".ter is ho.rd o.nd of good quo.li ty, 

but the wn.ter from a. well on section 25 , o.nd from another on the 

SW. i , s e ction 36 , is too h i «;h l y mine ro.lized to be used for drinking . 

In p lo.c o s where only bou l der clo.y is encount er ed the water Sl1.ppli e s 

obto.ined e r e smc.11. It is pr obr:..'u l e t h8.t co.r efu l prospecting in the 

vic inity of those we l ls ·will f i:r1d more pr oducti-.ro sand pockets i nt or - . 

spersed throu gh tho cb.y . 

Several wells ho:ve penetrated the Beo.rpclw for;-r..o.tio::i. , which 

underlies the entir e towns~; ip , but this forma.t ion canno t bo c onsidered 

o. good sourc0 of t:;r ound water i n this loco..lity . Wat er h8. s beGn 

obtained in wells r angi ng in c1epth fr om 14 to 70 fr,,et , but supplies 

!:lr e e ithe r very smc. 11 or th0 vr!:l t e r is unfit for use ow:Lng to the 

excessive runounts of sulpho.te so.lts that Qr o nr esont in s c l ution . 

Dry holon havo been drill ocl fro 1n ":'n to 475 feet dot.Jp in vo.riou.s 

place s . lJVhen seeking ground wo.ter suppl i es in t}1i ~ toW1i.ship, well 

dig,ging should b e discontinued v.•hen th0 Ben.rpaw sh-:>. los or soo..pstone 

ar e r eo.ched , o..nd further t est s should be made i n th~ drift . The Cl.rift 

vari e s considerably in thickness in different parts of the tovmship , 

the Boo.rpaw f ormati on bei!li; found o.t depths of 2.ft f eet ol:' · l oss :i,n the 

:northern sections , and at r::;ro.duo.lly i ncreasing depths to t he south ; 

a. l ong the southern boundary tho depths to the shale are 60 to"80 feet .• 



T0vmship S , Range 12 

The g;round vvn.te r supplies of tho tovvnship o.ro boing 

derived from the Recent doposi ts i n the vo.l l oy of Notukeu creek , 

from the glacial drift , c.nd f rom the u nderlying Bca.rpo..w for:no.t ic1 . 

Two wells o.r c r ecorded as having boon dur; into the Recent 

depos its in tho vo.lley flat of tho c r eek . On s ection 27 c.. _;ood 

:rnpply of wn.ter is obtc.inod from o. sn.nd bed !lt c. depth o~" 10 fco t . 

On section 25 o. 12-foot 'Noll produ c es a small snpply of wat0r c..s 

seepo.go f r om the creek . Y.fn.t0 r - be1?..rin0 sand b0cls probably do not 

extend c ontinuously throug;h the sG.rdy silts 0f -Ch•.o R.c c cnt deposits , 

but should oo suffieiontl~r !1;J.!!' 3rous t0 o.ssurG th0 flnd i:nz o:C w~'.tor 

at most p l aces in the vn.l l oy . 

Tho glacial till (H' boulder clr..y i.H!.derl i os tho He c eEt 

deposits , and h l o.nkots tho renn.indor of tho o.rc".l. . The till hc. 6 beon 

tested o.s n. smircG of gr0und. i\18.ter in nec.rly <.Tv-e ry section of tho 

t01mship . S:.i.nd and t;rf;.vel po ckets ~l r c scccttercd irr0gul::;,.r ly through 

the boulder cll'.y 'lt depths of 12 to 45 f'ee.t . Tr•o ';'i"J.tar obt;~ined i~ 

generally of good quo.li ty , but in pln.ces the COj'lCCl'.ltro.t:i.on of 

d~.sso lved miner-:tl ioo.lt~> is oxecssivc . From f r,ur wells th,, wr.ter is 

r0ported o.s being; unfit for drinki ng , ::m<l f r om C•lW v.rell unf it even 

for V1rn.t0ring stock . Or: a~count of the V['. r:i.n.ti ons in size of the 

individual porous b·::ds , t:he yields to b•.:: exi..;ectscl from point to po i nt 

VO.Y'y C0!1siclero.1:-ily . A fow o:f.' tlw u:x:istir·I'; wells procluc •:: only enough 

vvut0 r i.' or kms0holrI use , 1: 1.~t o.s o. r'-"lo a.d8qno.te ~upplios fer 10 te 40 o 

or moro h00.cl of stock o.r(, obt::.inc.ble . Smo.11 s11pplics have bcvn founc1 

in the bou lder clay in ::, f:.::v; vrvJ.ls , but the ·.1mtvr is gonerc~lly of 

p oor qua.J. i ty . Doop !wlos h:.i.vo boon drilled in ~ome sections , but no 

water wo..s found , and further deep drilling should not f-,e ::i.-Ctomptcd . 

An o.dequo.te vm.ter supply sho<<.ld te obtainable f r om the glaci0..l drift 

on nearly every section, f:l.lthour;h sovero.l test- ho l es mB.y be nGcessary 

before A.n aquifer is loco.tad. 



The g l ac i:\l drift nvNher o exceeds 50 f eet in thickne ss _, 

and in most p ln.ces is l oss than 25 f oet thick . Tho 45- foot well 

on thE: SW. i , s ection 30, c.nd t he 35-foct we ll on tho NE. 4 , 

section 32, are bolievE:d to obtain their moderately l a r bo suppl i es 

fr om tho c ont a ct of t he drift n.nd the bedr ock . The vr::i.ter from t he 

first - rr,ontioned well is suitable for o.11 f a rm r equirements , but the 

other well y i E: l d s a wc.ter thn.t is unfit even for stoc~c . 

We lls have been dug; into the Boar paw sho.l o , which underli e s 

the entir e t ownship , and mo st of these we lls have found water suppli e s~ 

Theso we lls o. r e scc.tter od over the '.:l.ren. and d o not n.ppen.r to be t ap­

p i ng any c ontinuous o.quiff;r , but rather obtain water th::i.t ho.s c oll e cted 

iE the.; wc.'l thGr cd u pper p::i.rt '.;f tho sh'.llu . The ·wn.ter is hard , 11 0.lkalino", 

and usun. lly undrinkable , c.ncl f r om four of the wells i s cons idered t o 

be unfit f or any fa. r m use . It ha s not been dot e rminod whether the 

14- f oot well on secticn 10 ll0ri vo s its supply fr om sand bed s in the 

g l o.cia l drift at the c ontact, or f r om tho bedr ock . It y i ol d a. 

suffici ._:mt water f or 80 head of stock , but supplies such e.s this nr e 

not t o be expected f r om th0 Ben.rpo.w shale in most place s . 

Sinking well s be l ow tho u pper few f oot of the shn. le i ~ 

net advisable . One woll WD.s drilled nearly 400 fe0t iEto the sha l e 

on s e ction 6 without ,-,bto.ininr; :.tny wn.ter, and simila r conditions were 

found in the 70- foot well on e ection 10, nnd the 313-foot wel l on 

secti on 22 . If ::io wo.tor is obtr..inod n.ft01· the u~'par 10 tc· 15 feet of 

the shn. l e i s penotrc.t od , r esident s a r e bett or o.d7isod to c ef:l.se dig;ging 

o.nd cont i nue to search n.t n. novv s ite . Nowhere i n th~: township i$ it 

c.onsi<lered o.dvi.~ able t(. sink 11:o lls deepu r than 50 fe0 t . 



-- 3')-

STI\.TISI'IC."..L SlJ~/J1 1i.t'illY m· ·, :'ELL INii'CifilJf .. ATION HJ RFHAL 
MUNICH'ALITY OF AlrJEEs::E , HO . 76 , SASiUi.TC1~:;. .-;;:~w . 

TG\vnship 

West of 3ru mer i cl i r:.n 

Tota l No . 0f We lls i n Tovmsh~ 

No . of well s in b e drock 

No . of wells i n gl acia l drift 

No . of wells in albviuir, 

Uo . with pernanent supply 

ITo . -v;i th i ntorm.i tteat su.rrl~,r 

No . dry hole~ 

'1'yr)es of Wel l s 
_ _!.__;:; ·--

no . of f lowing artesim1 wells 

:tl o . of non- fJ.owinf!; ac-torsie.n walls 

lfo . of non- artesian 1~rells 

Ho . with hard -Nater 

J\To . with soft water 

Ne . with salty wa tfJr 

D~_E~1 of~Ye ll ~-

J'~o . from 0 to 50 f eet dce1: 

fT o . :i":r orr_ 51 ti.) 100 feet doep 

ifo . from 101 to 150 feet deep 

~-.: _. O • f ro1;1 151 !-·r-., v,• 200 .J ... "", -1-..L ·~', .; v deep 

;;o • f rom 201 -G () 500 ,., . r :;;c·~ C~CCj~·i 

~'fa • :from 501 to l ,«W O f (jct dGep 

No . ever 1 , 000 f ee t deep 

·------ ---
,_.; o • llSable for don1estii..~ rllr }_: oses 

l1/o . t 1 cab l e for stock 

~ c . not usable for stock 

_.~:~~·iciency of v;ato~ __ Sup'E_~Y 

No . sufficient for 11. omostic naeds 

:•ro . insuffici1:;nt for do~e stic needs 

No. suffi cient for stock needs 

.1fo . i nsufficient for stock iw0ds 

26 " 



ANJ.LYSES AND QUALITY OF WATER 

Gonoro.l Sto.toment 

Samples of water from ropresonto.tivo wells in surface 

deposits and bedrock wore to.ken for analyses. Except o.s 

othorwiso statod in tho to.ble of analyses tho snrnples woro 

analysed in tho lo.boro.tory of thu Borings Division of tho 

Goologicul Survey by the usual sto.ndo.rd methods. Tho 

quantities of the following constituents wore dot6rminedJ 

total dissolved mineral solids, co.lcium oxide, magnesium 

oxide, sodium oxido by difference, sulphate, chlorido, o.nd 

alkalinity. Tho o.lko.linity referred to here is tho oo.lcium 

carbono.te equivo.lent of o.11 acid used in neutralizing the 

carbonates of sodium, calcium, and magnesium. The results of 

the analyses arc given in parts per million--tho.t is, parts 

by weight of the constituents in 1,000,000 parts of water; 

for example, 1 ounce of material dissolved in 10 gallons of 

water is equal to 625 parts per million. Tho samples were 

not examined for buctoria., and thus a water that m~y be 

termed suitable for use on the basis of its mineral salt 

content might be condomnod on account of its bacteria content. 

Wo.ters that are high in bacteria content hv.ve usually been 

polluted by surface waters. 

Total Dissolved Mineral Solids 

The term "total dissolved mineral solids" as here 

used refers to the residue remaining when o. sample of water 

is evaporated to dryness. It is gono ro.lly considered that 

waters tho.t ho.vo loss than 1,000 parts per million of dissolved 

solids are suitable for ordinary uses, but in the Prairie 

Provinces this figure is often exceeded. Nearly all waters 

that contain more than 1,000 parts per million of total solids 

have a tasto. duo to the dissolved mineral matter. Residents 



o.ccustomed to the wo.tors mo.y use those tho.t have much moro 

than 1,000 pnrts per million of dissolved solids without any 

murked inconvenience , although most persons not used to highly 

mineralized wuter would f ind such wators highly objectiono.ble. 

Mineral Substances Present 

Calcium and Magnesium 

The calcium (Ca) and J'Tlagnesium (Mg) content of water 

is dissolved from rocks and soils, but mostly from limestone, 

dolomite, and gypsum. The calcium and magnesium salts impart 

hardness to water. The magnesium salts a.re laxative, 

especially magnesium sulphate (Epsom salts, MgS04), and they 

are more detrimental to health than the lime or calcium salts. 

The calcium salts have no laxative or other deleterious 

effects. The scale f ound on the insido of steam boilders and 

tea-kettles is formed from these mineral salts. 

Sodium 

The salts of sodium a. re next in importunco to those 

of calcium and magnes ium. Of those, sodium sulphate (Gluuber's 

salt, Na2so4) is usually in excess of sodium chloride (common 

salt, UaCl). These sodium salts are dissolved f rom rocks and 

soils. When there is a large amount of sodium sulphate present 

the water is laxative and unfit fo r domestic use. Sodium 

carbonate (No.
2
co

3
) "black o.l kali 11

, sodium sulphate ''white 

alkali", n.nd sodium chloride are injurious to vegetation. 

Sulphates 

Sulphates (so4 ) are ono of tho conunon constituents of 

natural water. The sulphQte salts most commonly f ound a.re 

sodium sulpho.te, magnesium sulphate, and calcium sulphate (CaS04). 

When the water contains l a rge quantities of the sulphate of 

sodium it is injurious to vegetation. 



Chlorides 

Chlorides are common constituents of all natural water 

and are dissolved in small quantities from rocks. They usually 

occur as sodium chloride and if the quantity of salt is much 

over 400 parts per million the wate r ho.s a brackish taste. 

Iron 

Iron (Fe) is dissolved from many rocks and the surface 

deposits derived from them, and also from well co.sings, water 

pipes, and other fixtures, More than 0,1 part per million 

of iron in solution will settle as a r ed precipitate upon 

exposure to the air. A wa.ter that contains a considerable 

amount of iron will stain porcelain, enamelled ware, and 

clothing that is washed in it, and when used for drinking 

purposes has a tendency to cause constipation, but the iron 

can be almost completely removed by aeration and filtration 

of the water. 

Hardness 

Calcium and magnesium salts impart hardness to water. 

Hardness of water is commonly recognized by its soap-destroying 

powers o.s shown by the difficulty of obtaining lathe r with soap. 

The tota l hardness of a water i s the ho.rdnoss of the water in 

its original sto.te. Total ho.rdness i s divided i nto "permanent 

hardness" and "tempora.ry hardness" . Permanent hc.rdness is the 

har~ne ss of the wate r romo.inins after the srunple has been boiled 

and it represents tho wnount of mineral salts that cannot be 

removed by boiling. Temporary hardness is the difference 

between the total hardness and the permanent hardness and 

r~resents the amount of mineral salts that can be removed by 

boiling. Temporary hardness is due mainly to the bicarbonates of 

calcium and magnesium o.nd iron, and permanent hardness to the sulphates 

and chlorides of calcium and magnesium. The permanent hardness 



can be partly eliminated by adding simple chemical softeners 

such as ammonia or sodium carbonate, or many prepared softeners. 

Water that contains a large amount of sodium carbonate and 

small amounts of caloiun1 and magnesium salts ie soft, but if 

the calcium and magnesium salts are present in large amounts 

the water is hard. Water that has a total hardness of 300 

parts per million or more is usually classed as excessively 

hard. Many of the Saskatchewan water samples have a total 

hardness greatly in excess of 300 parts per million; when the 

total hardness exceeded 3,000 parts per million no exact 

hardness determination was made. Also no determination for 

temporary hardness was made on waters having a total hardness 

less than 50 parts per million . As the determinations of the 

soap hardness in some cases were made after the samples had 

been stored for some time, the temporary hardness of some of 

the waters as they come from the wells probably is higher than 

that given in the table of analyses. 
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Water from the Unconsolidated Deposits 

No samples of ground wat er from the Recent depos its 

occurring along the cr eeks vwre taken for analysis . Residents 

deriving supplies from this source report the water to bo ho.rd and 

to contain appr e ciable amounts of dissolved mineral salts of ·which 

the sulphates of sodiu1n and magnesiurrt are probably ir, ~re~".tost con-

:)entration . The water is gonora.lly drinkable , but in placus whor e 

tho wells have ponotratod the undor lyinr; shale , or v.;hcro tho v.!f'.tcr 

i'rom the Recent dopcsits is der ived by socpago from outcrops of shale 

along tho valley sides , a much more hi[;hly minoralizod a:1d in many 

casr:;s undrinkable vmter is obtainc::d . 

Waters from the glo.cial deposits show a rsoncr ::cl similarity 

:i.n the mincrc.l salts present in solution, a.nd in tho rolrcti vo pro-

porti ons i n which they occur . The boulder clay is consic',orcd to be the 

main source of the sulphate sc.lts of sodium (Na2S04) , ma;:;nosium (MgS04) , 

and calcium ( CaS011) . In pln.cos whero porous beds occur ~100.1· to tho 

surface , and a r c not cover ed by any approicablo thickness of boulder 

clay, a. soft or moderately ht1rd , only slightly mineralized wu.tor may 

bo found. Analysis No . 4 on tho accompanying table is of we.tor from a 

l 23- foot well sunk into a grc~vc l bed in tho till on the N. l!-, 3ec . 27 , 

tp . 9 , r ange 10 . Only 740 pnrt s por mil lion of total solids o.ro 

r oported ns occurring i n this vva. t or . 'i'he tot::i.l so lids o.ro mo.de up 

largoly of sulpho.tc salts , o.l t hough rm ~ppreciabl.e. amount of bla.ck 

11 0.lkali 11 (Na2C03 ) , is f,lso proscnt . This lattor salt is probably not 

in sufficiont concol2tration to gi vo any noticeable , t:::.s to to the w11.ter , 

or to cause any ma rked effects if usod for wnterin.g pla:.r:; 3. 

Tho 21-foot well on the NW. :f, sec . 13, tp . 8 , range 11 , 

derives its wr.,tor (Analysis No . 3) , from a thin s::md bod overlain by 

lo.l::e clo.y , and boulder clay . As is to ~e expect ed , P, ;;rea tor concen-

' tration of mineral salts is found . 'rhis i.vator has a distinctly 11 alka.line 1~ 

taste due to tho pr osonce of sodium, calcium, and. mai:;nesium sulpha.tvs i n 



solution , but ma.y not be ln.xa.tivc to persons o.ccustomc.:d to its use . 

Smo.11 nmounts of sodium cn.rbona.to and com..~on salt a.re o. lso ro?ortod , 

but a. r e not pres ent in sufficient a.mounts to ha.vo hr.rmful eff0ct::; 

on vogeto.tion . 

Analysis No . 1 on tho table is of water from sand in a. 

35- foot vrcll on the UE . ~~, s0c . 35 , tp . 7 , r ::mge 12 , , a.nd i s sinila.r 

in chn.r::i. ctor to the wr-,b.:.: r dcscr:i.bod. a.bove . It is ha.:r-d , tho ho.rdn0ss 

being lo.r gc ly pormo.r:ont o.nd not r uri.ovnble by boiling thu ~·1::-tor . 

Anc.lysis No . 5 is of V:T'.}.ter from a 13- foot well on sec . 8 , 

tp . 9 , ro.ngo 12 . Tho ;nuch !!TOfltcr eonccntr a.tion of toto.l rlissol vod ,_, 

solids , 3 , 700 parts per million , ~o.y ho nttributed to tho ~router 

thicl::noss of boulder clay OV'i>rlying the- aquifer . This well probab ly 

derives its ¥nte r fra::. th ,:- 1.~ontG.Gt between tho drift cmd tho Benr paw sha le 

o.nc1 n part of its mino r ·'-]. Gill t content mny come from tho shn.lo . 

T};is wc,ter is o:z:ceod:ingly ho.rd ; of tho 2 , 500 po.rts por million of 

ho..rdnoss , 2,400 po.rts f.lre perma.no21t . Such water cannot be rer;o.rdod 

c.s sc.tisfo.ctor-; for household use . It is improba.ble thc.t water of 

c.ppr ocio.bly botter quo..lity wj.ll bo found ::i.t the contc.ct tl11·01;.r:)10ut 

the northern pc.rts of tho municipo.li ty , al though at sov•"r:::cl points 

vmtcr f rom this horizon is used with no r eported ill of£'octs . 

Wn.t0r from the Bedrock 

As no we.tor is being derived from the f{n.vonscr :c~~ i'ormo.tion 

in this municipality, the quality of tho wnt6r t o be; oxpoct0d can only 

be estimated from the: quality oi.' tho it.Jnters obtained from tho formation 

i n other p la.c os . Scd ium sulphntG will probably be present in soluti on 

in th,; ln.rgost cun.ounts , with mo..gnosium and cnlciui;i sulphate in lessor 

amounts . Sodium cc.rbonn.te is to bo expected in i ncron.sing r elative 

qun.nti tics at grt!e.tcr dopths . 'I'h0 wr:.tor wil l probe.bly bo ho.rd , but 

the quo.nt i ty of dissolved r.1inural salts will not be excessi vo , and tho 

water will be of good quality fo r a.11 farm purposes . 
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Tho wo..t or from the spring on sec . 4 , t p . 7 1 rant;e 12, 

which i s believed to como from sand bods in the Eastend i'ormation, 

is reported to be soft . Of the salts in solution in t his wo.ter 

sodium carbonate is probably present in the largest amounts , with 

the :rnlphates occurring next in order of relative concentration . 

Vfat or from the lower and more shaly parts of tho forJ'Tlation may be 

hard , but should be satisfa ctory for domestic us e . 

Nearly all the w'3.ter obtnined f r om t ho Bear pavr shale is 

exce ssive l y hard , and has a hi gh dissolved sulphate salt contc:':!.t . 

Sodium sulphate is the pr edominant di s sol ved salt , and in many 

pl ace s is present i n suff icient concentr ation to make tho 1-r~i.tor 

unfit for use . Magnes ium su l phate is al so pr esent in a.."'T\ounts large 

enough to cause tlle water to have n decided l axative effect . On a 

fuw fa rms in the r egi on, ·wator f r om t ho upper few f e::ot of the J3 oarpaw 

i s not highly miner a lized , and can bG used in the household . In most 

pl.acer. , howovor , the water is of very poor quality . Analysis No . 2 

i n the t abl e is of a sampl e of wat0r f rom a well on the S'.T. }., sec . 6 , 

t p . 8 , range 11 , that has ponotro.t cd at l east 73 f eet of the shale . 

This water is not drinkable owin~ to the very high car.tent of sodium 

and mo.gne sium sulphat es i n solution. Such wat er a lso tends to cnuse 

scour among stock . Even gr0ater concentrations of dissolved sulphate 

salts and increased a.mounts of common sa l t a r e t o be e:.cpoctcd at 

gr eat er de:-ths in the sh8. l e s . So common ia t he occurrence of highly 

mineralized water f r om the bedr ock over t he grea t er part of tho area , 

that prospecting in the drift is strongly reconunendod r ather than 

drilling into tho bedrock i n all but tho extr eme southwest corner of 

this municipality . 
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