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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF STONEHENGE NO. 73

SASKATCHEWAN

INTRODUCTION

Lack of rainfall during the years 1930 to 1954 ovor
a large part of the Prairie Provinces brought about o boute
shortage both in the larger supplies of surface wator used
for irrigation and the smaller supplies of ground woter
required for domestic purposes and for stock. 1In an cffort
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
1635 an area of 80,000 square miles, comprising all that
part of Saskatchewan south of t & north boundary of township
32, wes systematically exemined, 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 informatior pertaining to any well is readily accessible.
The examination of so large an area and the interpretation of
the data collected were possible because the bedrock geology and
the Pleistocenc deposits had been studied previously by McLearn,
Warren, Rose, Stansfield, %Wickenden, Russell, and others of the
Geological Survey. The Department of Natural Resources of
Saskatchewan and local well drillers assisted sonsiderably in
supplying several hundred well records. The base maps used were

supplied by the Topographical Surveys Branch of the Department

of the Interior.
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Publication of Results

The essential informebion pertaining to the ground
water conditions is veing published in reports, one heing issued
for eoch municipality. Copies of thess reports arec being sent
to the secretary treasurers of the municipelities and to certain
Provincial and Federal Departments, whers they can be consulted
by residents of tho mmicipaliticzs or by other psrsons, or they
mey bo ohbained by writing direot to the Director, Burcau of
Economic Geology, Department of Mines, Ottawa. Should anyone
reguire more detailed information than that contained in the
reports such additional information as the Geological Survey
possesses can be obtainsd on application to the director. In
moking such request the applicent should indicats the exact
location of the area by giving the quarter scction, township,
renge, tnd meridian concerning which further information is
desired.

The reports are written principally for farm
residents, municipal bodies, and well drillers who ars oither
planning to sink new wells or to deepen existing wells.

Technical terms used in the reports ars defined in the glossary.

How to Use the Report

Anyons desiring informebtion about ground water in
any-particular locality shoﬁld read first the part dealing
with the municipality as a whole in order to understand more
fully the part of the report-that-deals with the place in
ﬁhich he is interested, AL the same time he should study the
two figures accompenying the report. Figure 1 shows the
surface and bedrock geology as related to the gfound water
supply; and Figﬁre 2 shows the relief and the location and

type of waber wells. Relief is shown by lines of equal

elevation called "contours", The elevation sbove sea~level
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is given on some or all of the contour lines on the figure.

If one intends to sink a well and wishes to fine
the approximate depth to & water-bearing horizon, be must
learn: (1) the elevation of the site, and (2) the probable
élevation of the water-bearing bed. The elevation of the well
site is obtained by marking its position on the map, Figure 2’.
ané ostimating its elevation with respect to the two contour
lines between.which it lies and whose elevations are givcn on
the figure., Where contour llnes are not shown on the figure,
the clevations of adjacent wells as indicated in the Table of
Well Records accompanying each report can be used. The
approximate elevation of the water-bearing horizon at the well-
site can be obtained from tho Table of Well Records by noting
the clevation of the water-bearing rorizon in surrounding wells
and by ostimating from thesc known slevetions its elevation at
tho woll-site.~ TIf -the water-boaring horizon is in bedrock
the depth to water can bs ostimated fairly accurately in this
wey. 1f the water-bearing horizon is in unconsolidatoed deposits
such as gravel, aand, clay, or glacial debris, howover, the
gstimnted elevation is less ruliable, bocauss the water-bearing
horizon may be inclined, or may be in lenscs or in sand beds
which may lie at various horizons and may be of small lateral
extent, In calculating the depth to wator, care should be taken
that the woter-bearing horizons sclocted from the Table of Well
Records bo gll in the same goolqgigal horizon either in the

glacial drift or in the bedrock. From the data in the Table

1 If the well-site is near the cdge of the municipality,
the map and report dosling with l.e adjoining
municipality should be consulted in order to obtain the
neoded information about nearby wells.




of Well Records it is also possible to form some idea of the
quality and quantity of the water likely to be found in the

proposed well,



GLOSSARY OF TERES USED

Alkaline. The term "uikaline" has been applied
rather loosely to some ground-waters. In the Prairie
Provinces, a water is uwsually described as "alkaline" when it
contains a large amount of salts, chiefly sodium sulnhate and
magnesium sulphate in solution. Water that tastes strongly of
common salt is described as "salty". Many "alkaline™ waters may
be used for stock. Most of the so-called "alkaline" waters are
more correctly termed "sulphate waters!,

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-bearing Horizon. A4 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 streaw before the advance of the
contirental icc-sheet, and subsequently either partly or wholly
filled in by sands, gravels, and boulder clay deposited by the
ice-sheet or later agencies.

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

Coal Seam. The same as a coal bed. A devosit of
carbonaceous material formed from the remains of plants by
partial decomposition and burial.

Contour. A line on a map joining npoints that have
the same elevation above sea-level.

Continental Ice-Bheet. The great ice-sheet that

covered most of the surface of Canada many thousands of years

ago.
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Escerpment. A cliff or o rclatively steep slope
separating level or gently sloping arecas.

Flood-plain. 4 flat part in a river valley
ordinarily above watcer bub coverod by waber wheh the river is
in flood.

Flacisl Drift. The loose, uncensolidated surface

deposits of sand, gravel, and clay, or a mixbture cf theso,
that wore deposited by the conbinental ice-~sheet. Clay
containing boulders forms part of the drift and is referrcd
to as glacial 1ill or boulder clay. The glacial drift
occurs in several forms:

(1) Ground Moraine. A boulder cley or till plain

(includee areas where the glacial drift is wvery thin and the
surface uneven).

(2) Terminal Moraine or Moraine. A hilly tract

of country formed by glacial drift that was laid down ot

the margin of tho combinental ice-sheet during its retreat.
The surface is characterized by irregular hills and undrained
basins.

(3) @lacial Outwash., Sand and gravel plains or

deltas formed by sbreams that issued from the continental
ice~sheet.

(4) Glacial Leke Deposits. Sand and clay plains

formed in glacial lakes during the retreat of the ice-sheet,

Ground Wetor. Sub=surface water, or wabter that

ocours below the surface of the land.

Hydrostatic Pressure. The pressure that causes

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

Impoervious or Impermecble., 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.



Porvicus or Permeable. Beds are pervicus when

they permit of the perceptible passage or movement of ground
woter, as for examplc porous sands, gravel, and sandstone.

Pre~Glacial Laond Surface. The surface of the lond

before it was covered by the conbinental ice~sheet.

Rescent Deposivs. Deposits that have been laid down

by the agencies of water and wind since the disappearance cf
the conbtinental ice-sheset.

Unconsolidated Deposits. The mantle or covering

of alluvium and glacial drift consistihg of loose sand,
gravel, ¢lay, and boulders that overlie the bedrock.

Welter Table. The upper limit of the poart of the
ground wholly saturéted with water. This may be very near
the surface oxr many feet below it.

Wells. Holes sunk into the sarth so as to reach o
supply of water. When no water is obltained they are referred
to as dry holes. Wells in which ﬁuter is egcountered aro of
three classes.

(1) wells in which the water is under sufficient
pressure to flow above the surface of the ground. Thesc are

called Flowing Artesian Wells.

(2) Wells in which the water is under pressure but
dces not rise to the surface. These wells are called Non-

Flowing Artesian Wells.
L

-

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

the water table. These wells are called Non-Artesien Wells.
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NAMES AND DESCRIPTIONS OF SEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountain Format. . The name given to a series

of gravol and sand beds which hove o moximum thicikness of 50

ty

ect, and which occur as isolated patches on the higher perts
of Wood mountein, This is the youngest bedrock formation and,
whore present, overlies the Ravenscrag formation.

Cypress Hills Formation. The neme given to a serics

of conglomerates and sand bedswkiokh occur. in the southwest
corner of Sasketchewan, and reste upon the Ravenscrag or older
formations. The formation is 30 o 125 feet thick.

Ravenscrag Formotion. The name given to a thick

series of light-colcured sandstones and shales containing one
or more thick lignite coal seems. This formation is 500 to
1,000 feet thick, and covers a large part of southesrn
Saskatchewan. The principal ;oal.deposits of the province
occur in this formetion.

Whitemud Formotion. e name given to a series of

white, groy, and buff coloured clays and sands. The formation
is 10 to 75 feet thick. At its base this formation grades
in vlaces into coarse, limy sand beds having o maximum thick-

ness of 40 feet.

Eastend Formation. The name given to a series of

fine-grained sands and silts. It has been recognized at
various localities over the southern pert of the province,
from the Albersta boundary wost to the escarpment of Missouri
cotsau, < The thickness of the formation seldom exceeds

40 feot.

Bearpaw Formation. The Beerpaw consists mostly of

incocherent dark grey to dark browmish grey, partly bentonitic

shalss, weathering light grey, or, in places where much iron
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ig present, buff. Beds of sand occur in places in the
lower. part of the formmtion. It forms the uppermost bedrock
formation over much of western and southwostern Saskatchewan
and has o maximum thickness of 700 feet or somewhqt Wore.

Belly River Tormation. The Belly River consists

mogtly of non-marine sand, shele, and coal, and underlies
the Bsarpow in the wesbern part of the arca. It passes
engtward and northsastward into marine shale. The principal
aren of trangition is in the western half of the a?ea whero
the Belly River is mostly thinner than it is to the west

ond includes morine zones, In the southwestern cornecr of the
area 1t has a thickness of several hundred feet.

Marine Shale Serics. This series of beds consists

of dark grey to dark brownish grey, plastic shales, and
underlies the central and northeastern perts of Sasketchewan.
It includes 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 Stonehenge cowers an area of
approximately 385 square miles in the south-central part of
Saskatchewan. The municipality consists of nine full townships
and fractions of three others. It is described as townships 7, 8,
and 9, ranges 1, 2, and 3, and parts of townships 6, ranges 1, 2,
and 3, that lie north of Twelvemile lake, all west of the Third
meridian. The village of Limerick, situated near the centre of the
municipality, lies approximately "1 miles south and 31 miles west
of Moose Jaw and about 12 miles west of Assiniboia. Four branches
of the Canadian Pacific railway serve this municipality. The
Lethbridge-Weyburn branch, on which are located the villages of
Ardwick, Valor, and Limerick, runs from east to west through the
central part of the area. The Moose Jaw-Assiniboia line traverses
the east side of township 9, range 1. The village of Congress is
situated on this branch. The Assiniboia-Rockglen line parallels
the eastern border of the municipality from Ardwick south to the
southern boundary. Bexhill, Maxstone, and Ogle are stations along
this branch. Stonehenge and Lakenheath are villages on the Ogle-
Mankota branch that runs west froﬁ Ogle through the southern
townships of the municipality.

The valley of Twelvemile lake is the major topographic
feature of the area. The valley sides rise steeply from an elevation
of 2,459 feet above sea-level to ™he irregularly rolling uplands
that characterize the greater part of the southern half of the
municipality. Stones and boulders are scattered over the surface in
meny places and are particularly noticeable on a small ridge extending
in a general southeast-northwest direction approximetely one mile
south of Stonehenge. This rolling type of topography is also present
along the northern part of the western border of the municipality,
but over the north-central and northeastern townships the surface is

slightly lower and forms a gently rolling plain with elevations
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varying between 2,400 and 2,375 fe.t above sea-level.

Lynthorpe creek flowing in a westerly direction from
Twelvemile lake and & small intermittent creek draining the lake
valley in sec. 16, tp. 6, range 3, arc the only streams in the
arean. Drainage in the uplands areas is entirely into small sloughs
and swamps occurring in depressions. Twelvemilo lake when visited
in 1935 had only l% feet of water at the deepest part in the centre
of the lake in township 6, range 2. The lake went completely dry
in 1933 for the first time since the district has been settled.
Such water as is obtaineble from the lake is of a highly "alkaline"
character and unsuited for domestic use. During the carly spring
when the level of the lake is up the water could probably bc uscd
for stock, but with the evaporation of the water through thc summer
months the mineral salts in solution become concentrated and render
the water unfit for eny farm use. Lynthorpe creek and wells sunk
in the silts along the stream bed . "e sources of water supplics for
both households and stock in the spring and early summer, after

'%hich time the water becomes stagnant but in places is used for
stock, Sloughs and ponds in surface depressions also form sources
of water for stock on several farms. Over wide areas in the western
and northern parts of the municipality the ground water supplies
obtainable are inadequate for local requirements. Residents are
obliged to construct dems in coulées to conserve the spring run-off
or excavate dugouts in order to provide water for stock. Shallow
wells sunk beside these surface accumulations and deriving their
supply from them by seepage yield drinking water for the households.
Springs occur on several farms in the southern and western parts of
the area and form a source of water for stock, and in a few places
for domestic requirements. Throughout the greater part of the
municipality, however, wells form the chief source of water. DRecent
deposits along the creeks, glacial dsposits, and underlying bedrock

formations are found to be productive or potential sources of ground
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water in various parts of this area.

Water-bearing Horizons in ti.e Unconsolidated Deposits

Seepage wells sunk in Recent silts and bands along
Lynthorpe creek provide small supplies of water. This water can be
used for domestic purposes during such time as the creek is Ilowing/
but throughout the remainder of the year is used only for stock.
Weter from the Recent deposits occurring along Twelvemile lske is
probably too highly mineralized even for stock use, Recent deposits
that have been washed down from the hill-sides into the hottoms of
valleys provide water supplies in the INE, %3 sec, 19, tps 6, range 3,
and SW. %, seo. 30, tp. 8, range 3. In both places the supply
obtained is sufficient for stock needs, but the wabter from the well
in township 8, range 3, has too high a mineral salt content to be
used for domestic purposes, At isolated points in some of the
deeper coulées sufficient quantities of material may have accumulated
to warrant prospecting for water, but in most of the coulées such
deposits are too thin to form a source of ground water, Wht?r derived
from wells located in valleys and couldes is particularly liable to
pollution should sewage or other decaying organic matter accumulate
on the sides and along bottoms of the depressions. Care should be
exercised in keeping such catchment areas free from contamination,
particularly if the well is to provide water for household use.

The entire upland area of the municipality is covered by a
mantle of glacial drift laid down by a great continental ice-sheet
that, many thousands of years ago, advanced and retreated over the
province of Saskatchewan. The thickness of the drift, as the glacial
deposits are collectively termed, veries irregularly from place to
place. Along the northern slopes of Twelvemile Lake valley it is
less than 10 feet thick and in many places it is entirely absent and the
bedrock is exposed. The drift becomes appreciably thicker over the

uplands extending to a depth of 60 feet or more at several points in
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the castern and central parts #md even to 140 feet along the western
and northern borders of the municipality.

Pour more or less distinct types of glacial deposits have
been recognized in the area. These are known as till, moraine, lake
clay, and glacial sands and gravels, and differ in the regularity of
their surface and more particularly in their porosity and hence
their water-bearing properties. As the great ice-sheet advanced
from the north it laid down a layer of till over the entire aresa,
This till is composed largely of compact boulder clay that is
light buff to brown in the upper few feet of the weathercd zone
near the surface and bluish grey in the lower part, Scattored
through the boulder clay with no apparent regularity eithor as to
depth from the surface or individual areal extent and thickness are
pockets or lenses of wellwsorted sands and gravels., Theso lenses
form the waber-bearing beds in the till., As the ice-shcet gradually
melted and retreated it deposited further layers of material, parti-
cularly on the higher land in this area. Such deposits, known as
moraine, now cover a belt varying irregulariy in width from 2 to 6
miles extending from Ogle west to the western boundary of the
municipality and north along this boundary to the southern part of
township 9, range 3. A narrower belt of moraine, not generally
exceeding 2 miles in width, extends from Bexhill in a northwesterly
direction to a point about l%~miles west of Limerick, and a similar
belt extends from the centre of township 8, range 2, to form the
main zone of moraine in the western part of township 9, range 3.

The porition of these belts as determined in the field are indicated

on I"igure 1 of the map accompanying this report. The moraine is
characterized by a more irregularly rolling ground surfacec. Low
knolls and ridges and intervening vndrained depressions are common.

The mebterial composing the moraine is essentially boulder clay, but

the gravel beds interspersed through it are more numerous and generally

thicker than in the till-covered areas. Many of the low hills and



ridges are composed almost entire. r of sorted gravels and sands.
Hencc, within the areas of moraine large supplies ‘of water arc
obteineble at some points at shallow depths, whereas in others
only clay is encountered in sinking wolls and little or no water
is obtained,

Lerge lakes were formed in the distriet as a result of the
melting of the ice-sheet. Two of these lakes extended into tThis
mnicipality, their pressnce being indicated by layers of compact,
light bluich grey lake cley covering smoll arees in the northeast
cornor of towmschip 8, range 1, and the northerr part of township 9,
range 5. Streems issuing from the ice-front also deposited beds of
sands and gravels over comsiderablo areas. Such deposits extend
over the northcast corncr of township 8, range 2, into township 9,
renge 2, and over a much smaller areca in township 8, range 3, at
the edge of the moraine, approximately 1% miles west of Limecrick,

Glaciel outwash sands a: gravels are generally a rcliable
source of gcod water at shallow depths. So far as known, no wells
tap These deposits in township 8, range 3, but from the other
occurrence of those depesits residents obtain supplies adequate for
watering up to 30 head cf stock. The water coming from porous
materials at shallow depths generally does not contain any large
concentration of mineral salts in solubtion, end hence is suitable
for Jdomestic use.

The glacial lake clays are largely impervious and little
or nc water can be expectod from them. Water supplies in areas
covered by these deposits are being obtained from thin beds of gravel
and sand that occcur in a fer places immediately beneath the lake clays.
No such pockets have been encountered under the lake clays in township
9, range 3, nor in township 10, range 3, in the municipality to the
north. It is guestionable if further prospecting will find an

adequate vabtc™ supply in this lake clay covered area, As the under-
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lying bedrock is also unproductive in this area, residents must

rely on surface reservoirs for their water supplies. Tho lake clays
in township 8, range 1, are only 10 to 35 feet thick, and arc
immedistely underlain by sands of the Bastend formatiom. As these
sands are water-bearing it is of no great consequence that little or
no water can be obtained from the overlying, compact lake clays.

The boulder clay forming the greater part of the till plain
and moraine deposits is largely impervious and connot be considered
as o source of more than small quantities of ground water. It is
also regarded as the source of the mineral salts that upon being
teken into solution cause the disagreeable taste and laxative offects
characteristic of many of the waters from the drift.

The sand and gravel pockets interspersed through the boulder
clay form the wnter-beering beds in these drift deposits, and eppear
to be more numerous in the areas ol moraine than in the till. The
quantity of water available from these sand and gravel beds depends
upon the size and porosity of the pockets, the larger and more porous
the pocket the greater the supply obtainable. The depth ot which they
occur below the surface is important in relation to the amount of
mineral salts the water will contain. Supplies from extonsive porous
beds near the surface are soft or only moderately hard and not highly
mineralized. Water from the decper beds has of necessity sceped
through greater thickmnesses of boulder clay, and, consequoently, the
gquantity of dissolved sulphate salts present is appreciably greater.

The importance of the glacial drift as a source of ground
water varies in different parts of the municipality. In arcas in
which the drift overlies the Ravenscrag and Eastend bedrock formations
(as shown on Figure 1) large supplies of water are to be expected in
the bedrock and the sinking of wells to bedrock is advisable rather than
to prospect for productive pockets rhat may or may not be present in
the drift. In areas where water from the bedrock is not suitable for

domestic use, however, shallow wells in the drift or sunk boside surface
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reservoirs must be-depended upon for o domestic supply. The Bearpaw
bodrock formation is a poor sourcc of water, and in the crcos under-
lain by this formation supplies from the glacial deposits aorc
important sources of water for both household and stock purposes,

In these areas the glacial drift should be carefully prospccted, as
in many ferms productive beds have been found that yield adequate
supplies for all household and stock requirements, In somc places,
however, several holcs encounterir: only clay will be sunk bcefore
porous water~bearing beds are tapped.

The occurrence of a rather peculiar type of water-bearing
sediment, variously referred to as "sea-mud" and "black muck" by the
well drillers of the district, has been noted in several wells in
the northwest corner and along the northern part of the western
border of the municipelity. Despite the fact that no detailed
descriptions of this material were obtained it is evident that these
terms are not used to designate the same type of deposit at different
points, and correspondingly the quality and yield of water from these
beds vary in different parts. At places where the "muck" is cssentially
a very fine-grained dark grey sand or mud it probably reprcsents the
weathered upper few feet of tho Bearpaw shale and is found to be
sufficiently porous to form a source of large supplies of wator which
is generally drinkable. At other places a thick black mud interbedded
with reeds and other evidences of - .getable material is found at the
base of the drift or immediately overlying the bedrock. Such material
is regarded as ropresenting deposits accumulated in swamps cxisting
before the advance of the ice-sheet and eventually covered by the
boulder clay deposits from tho advancing ice. Water from this source,
if allowed to stand, quickly develops a scum on the surfacc, and the
disagreeable taste of the water makes it unsuited to houschold use. It
is, nevertheless, being used for watering stock with no reported ill

effects, These deposits are in most places quite porous and many
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individuel wells tapping this horizon in the northwestern parts of
this municipality yield supplies sufficient for 50 head of stock or
morc, although a few yield barcly sufficient water for 10 hoad.

The occurrence of this "sea-mud" is widespread in municipalitics to
the north and west, and suggests the cxistence of a swompy condition
over the exposed bedrock surface either before or in the carly stages

of deposition of the glacial drift,

Water-bearing Horizoms in the Bedrock

Two of the four bedrock formations present in this
municipality are important sources of ground water. The other two
are generally unproductive, consequently, a knowledge of the areal
extent and porosity of each formation within the area is importent
in determining the advisability of sinking wells through the glacial
deposits into the bedrock in any part of the area. The non-existence
of outcrops over all but the southern townships and a lack of drilling
records giving accurate descriptions of the character of the sediments
penetrated in drilling has greatly added to the difficulties of
indicating the boundaries of these formations on the geological maps.
The southern boundaries have been accurately traced, but in the
northern townshifs the boundaries are at best approximations. In the
descending order of their occurrence the four formations represented
are known as the Ravenscrag, the Eastend, the Whitemud, and the
Bearpaw formations (See Figure 1).

The Ravenscrag formation consists of a series of light
brown clays and shales, and coarse grey sandstones interbedded with
thin seams of lignite coal. A thick bed of coarse sand lies at the
base of this formetion. The coal seams and sand beds, particularly
the basal sand member, are the most productive water-bearing horizons
in that part of the municipality in which this formation is present,
The beds comprising the bedrock of the municipality dip in a north-

easterly direction at the rate of ehout 10 feet a mile. The most
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extensive water horizon in the Ravenscrag slopes down from an
elevation of 2,537 feet above sea-level in the NE,. %, sec., 25, tp. 6,
renge 3, to an elevation of 2,360 feet on the east side of townsuip 8,
range 1. The horizon is encountercd at intermediate elevations in

the intervening townships. Other smaller horizoms are confined to
particular areas in the formation, and are discussed in the section

of the report dealing with the individual townships. Generally,
residents have obtained supplies adequate for their stock needs within
100 feet of the surface in the area underlain by the Ravenscrag. The
water contains in many places large amounts of dissolved mineral salts,
iron being & common constituent, pe: siculerly if the water is derived
from coal. The large concentration of salts limits the use of many

of these supplies to watering of stock, and residents are obliged to
depend upon shallow wells in the drift for drinking water supplies,

The Whitemud formetion consists of some 15 to 30 feet of
buff to chalk-white, sandy clays extending discontinuocusly between
the Ravensorag and the Eastend formation. These white clays form
conspicuous outcrops along the sides of Twelvemile Lake valley. The
Whitemud is not a source of ground water, but serves as a readily
recognizable horizon marker in wells,

The Eastend formation underlies the Ravenscrag and Whitemud
formation, and immediately underlies the drift where the younger
bedrock formations are absent. It is made up largely of fine sands
and silts, The sands of the formation are water bearing and yield
important weter supplies in townships 6, 7, 8, and 9, range 3,
townships 7 and 8, range 2, and towr-nip 8, range 1. The sands are
encountered at elevations of about 2,470 feet above sea-level in
township 6, range 3, at uniformly lesser elevations through the central
and eastern townships, and at about 2,330 feet in the northeast corner
of township 8, range 1, They are also encountered in isolated occurrences

in township 6, range 3, township 7, range 3, township 9, range 1,
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township 9, range 2, and township 9, range 3, at elevations of
2,505, 2,510, 2,320, 2,320, and about 2,360 feet, respectively,
above sea-level, Wells reach the sands in general within 100 feet
from the surface, the depth depending largely upon the elevation of
the selected well site. The supplies obtained from these sands are
usually fairly large, and are adequate in nearly every case for the
stock needs of the individval owners. Although the water generally
has a fairly high dissolved minera’ salt content, many residents
have found the presence of these salts not too highly objectionable
to prohibit the use of the water for household purposes.

The Bearpaw formation underlying the entire municipality
consists of compact, dark grey to black clays and shales, The
formation is not a likely source of water and with rare exceptions
drilling should be discontinued when these shales are encountered,
The clays or shales may be distinguished from the overlying boulder
clays by their darker colour, the almost entire absence of stones or
pebbles, by their soapy feel to the touch when wet, and by the roughly
cubical fragments into which they crumble upon drying. &4 few wells
in the north-central part of township 8, range 1, tap what is con-
sidered to be a sandy zone interbedded with the shales ncar the top
of the formation at an elevation of about 2,295 feet above sea-level,
These wells are between 50 and 100 feet deep and obtain enough water
for 50 head of stock. The water is of good quality and the owners use
it for their household ﬁeeds. Such water is not typical of supplies
from the Bearpaw formation in other parts of the area. Generally,
the small seepages obtainable contain large amounts of dissolved
sulphate salts and common salt and are unsuitable even for watering
stock. A few scattered wells in township 9, range 1, have penetrated
small sand pockets in the formation and obtain small supplies of water
thet is being used for watering stock. Water supplies are particularly
difficult to obtain in this township, sinee both the glacial deposits

and the bedrock are almost'entirely unproductive, In this, as in
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similar areas along the western and northern boundaries of this
municipality, residents arc well adviscd to consider thec cxcavation
of dugouts or where possible ‘the construction of dams in coulées to

conserve surface water,



GROUND WATER CONDITIONS BY TOWNSHIPS

Township 6, Rangec 1

Only that part of this township that occurs to the north
of Twelvemile lake lies within this muni¢ipality. The castern
extonsion of thc lake bounding this arcc on the south has beon
nearly dry for several years and even in wet seasons is little
more then a marsh. Most of the residents of the township derive
their water supplies from wells, but on at least onc farm surface
water for stock use is stored by means of a dam in a coulée bottome

The unconsolidated Recent and gloeial deposits do not
form as important sources of ground water in this township as do
horizoms in the underlying bedrock formetions. It is improbable
that any water found at shallow depths in the Recent deposits
occurring along the bottom of Twc .vemile lake will be sufficiently
low in dissolved mineral salt content to be used domestically, and
it is not generally regarded as being satisfactory for stock use.

The glacial deposits over the greater part of the area
are very thin and composed almost entirely of blue-grey boulder clay,.
and hence cannot be regarded as a source of sufficient water for
stock. It is possible that extended prospecting at shallow depths,
particularly in the moraine—;overed area of the west-central part,
would give a satisfactory houschold supply, but deeper boring in
all parts of this township is more certain of producing an adequate
supply for stock.

The Ravenscrag formetion immediately underlies tho
glacial drift throughout the greater part of the township. The base
of the formation along the western border of the township lies at an
approximate elevation of 2,495 feet above sea-level, or within about
30 feet of the lake level (8,459 fcet). ﬁhe to a slight dowaward

slope to the east, or possibly to the northeast, it lies at lake

level in section 9 and at depths of 30 or 40 feet below lake lcvel
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along the eastern border, or at an approximate elevation of 2,480
fect. The Ravensorag is underlain by some 10 to 15 fect of white
clays of the Whitemud formation. These clays are exposed along the
side of the lake in sections 7 an. 8, but dip underground in the
central part of section 9. The Eastend formation underlics the
Whitomud throughout the area and varies irregularly in thickness
from 30 to 55 feet. It grades downward into the shales of the
Bearpaw formation.

Send beds and coal seams that occur in the Ravenscrog
form the aquifers in most of the wells in the township. The
Whitemud is not productive of water, but a few wells have passed
through the Ravenscrag, and Whitemud to tap beds in the Eastend
formation.

A The water-bearing sand beds and coal seams in the Ravenscrag
occur at two fairly persistent horizons in this township. The upper-
most occurs at the average elevation of 2,575 feet above sca-level
where the land surfeace is highest, as in the northwest corner of the
township. Depending upon the surface clevation at the well site,
wells range from 38 to 100 fecet in depth. Of the three wells tapping
the horizon only thé 100-foot well on the NE. 3, section 30, fails
to obtein an adequate supply of water that is suitable for both
household and stock use, The 100-foot wecll yields only a small supply
of water that contains a large amount of mineral salts in solution
end is, therefore, unfit for uso in the household. This well would
probaﬁly obtain a better supply if deepened 50 feet to tap a lower
weter~bearing horizon.

The lower horizon, a bed of coarse sand lying at or near the
base of the Ravenscrag, appears to be fairly persistent over the township.
This horizon is encountcred at an average elevation of 2,535 feet in the
west-central part of the township, but due to the slight dip of the beds
to the northeast it occurs at elevations of 2,507 to 2,458 feet in the\

central and eastern parts of the areca.
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the wells tapping the horizon vary in depth from 50 to 100 foet,
and generally yield adequatc supplics that are being used for
woetering stock, However, in many places, & high concentration of
mineral salts and particularly iron renders the wator unfit for
domestic usce

A weli located on section 10 has been sunk to depth of
108 foct, to an elevation of 2,424 feet, nnd detrives a moderately
large supply of soft water from the sands of the Eastend formation.
Two other wells, 165 and 160 feet deep, on the NW. and NE. i's,
section 18, have found adequatc we or supplies in the same formation
at elevations of 2,405 and 2,443 feet., Water from this source often
contains "soda", which tends to rénder it unsuitable for garden
irrigation. The Eastend sands are probably a source of water in the
northern part of the township, but on the higher land deeper wells
sunk to a maximum depth of about 250 feet would be necessary before
water-bearing beds are reached. Drilling below the Eastend formation
is not advisable as the Bearpaw formation below the Eastend is believed
to be either entirely unproductive or to yield only small supplies of

highly mineralized water.

Township 6, Range 2

Twelvemile lake forms the southern boundary of the part of
this township lying in the municipality of Stonehenge., The lake,
when visited, contained only about l% feet of water, The water is
stagnant and contains a large amou U of mineral salts in solution, and
as a consequence does not serve even as a stock supply. Residents
of this township obtain their water supplies entirely from wells
penetrating the bedrock formations underlying the thin mantle of
unconsolidated deposits covering the area, Small supplies of water
probably exist in the Recent deposits of sands and silts along
Twelvemile lake, but this water is probably too highly mineralized

for ordinary farm purposes,
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The mantle of glacial deposits consists of moraine in
the northeast and northwest corners and of till throughout the
remainder of the township. The deposits are only a fow fect thick
near the lake, but become thicker towards the north where, on
sections 32 and 33, they are 30 to 35 feet thick, Both the till
and moraine consist essentially of yellow boulder clay. A 50-foot
well on the NW. %, section 33, encountered a dry gravel bed in the
yellow boulder clay at a depth of 55 feet, and it was necessary to
extend the well down into the bedrock before an adequate water
supply was obtained. It is possible, however, that water-bearing
gravel and sand beds could be located in the glacial deposits.
Only small supplies of water can be expected from such a source,
but the water would be of good quality and suitable for domestic use,
The same bedrock formations are present beneath the glacial
deposits in this township, as in the township to the east., The
Ravenscr;g formation has been eroded away from the western lowland
parts and occurs only in the northeast corner and in a narrow band
extending through the scctions along the northern border. This
formation is believed to extend down to an approximate elevation of
2,925 feet above sea-level in section 31, but, due to a slight
easterly dip of the beds, extends to increasingly lower elevations in
an easterly direction, and its basc lies at an approximate clevation
of 2,480 feet at the eastern border, The 10 to 15 feet of white,
sandy clays comprising the Whitemud formation underlie the Ravenscrag
and form conspicuous outerops along the sides of the lake valley.
The Whitemud is underlain by the Dastend. This formation lies
immediately beneath the drift and Recent deposits in the west-central
lowlands where the overlying bedrock formations have been eroded away.
The Eastend probably does not exceed 40 feot in thickness at any

point in the area, and everywhere overlies the shales of the Bearpaw

formation,
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Tho boundaries of the formations arc outlincd on the
accompanying map (Figure 1).

Wells in the northeast corner of the township tap coal
seams in the Ravenscrag formation lying at a fairly constant
horizon, which slopes from an elcvation of 2,540 feet in scction
23 down to 2,515 feet in section 36. The wells vary from 56 to 80
fect in depth except on the SE. %, section 23, where the lower land
surface made it possible to reach this horizon at a depth of 12 feet.
A1l wells with the exception of this shallow well obtain an adequate
supply of water for about 20 head of stock. The water from the
80-foot well on the NE. %, section 24, is highly mineralized ond
unfit for domestic use, but from the others it is used satisfactorily
for both household and stock,

A lower horizon of water-bearing sands or coal secams in
the Ravenscrag, dipping from an elevation of 2,525 feet on the
SW. %) section 31, in an easterly direction to an elevation of 2,497
feet on the NE. %, section 35, is tapped by wells located alomng the
northern sections of the township. The horizon is also tapped by
an 80-foot well on the SE. %; section 24, abt an clevation of 2,490
feet. The depths of the wells in the northern sections vories from
115 feet in the uplands on the west to 4 feet in a low areo on tho
SW. %, section 34, and again increases to 65 feet on the NE. s
section 35, Supplies from the wells, with the exception of the
75=-foot well on the NE. %) section 32, are sufficient for 15 to 25
head of stock. The waters taken from the carbonaceous shalc or coal
in tho well on the NW. %, section 33, and from the coal in the well
on the SW. %, section 34, are suitable only for stock use, but the
other wells tapping the horizon obtain usable domestic supplics.

The BEastend fands arc tapped by only one well in this.
township. This well located on the SW. %, section 33, is 125 fcet
fect deep, It obbains a supply of hard, "alkaline" water adequate

for the owner's stock nceds, but the water is too highly mincralized
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to be used for domestic purposes.

One well hes been sunk into the Bearpaw formation. This
well, 110 feet deep, located on the NW. L, section 23, taps what is
considered to be a sandy pocket in the shale rather than an extensive
water-bearing bed. The aquifer lies at an elevation of 2,410 feet,
and from it the well derives a supply of water usable in the household
and in sufficient quentity for 30 heed of stock. This water is of
much better quality than the water usually obtained from this formation,
but it is by no means certain that other wells sunk to the samc
elevation would be equally productive. Hence, water should be sought

for in the Ravenscrag and Eastend formations, in which it is believed

satisfactory wator supplies can be obtained anywhere in the township.

Township 6, Range 3

Only the northern part of Shis township lies in the munici-
pality of Stomehenge. Twelvemile lake forms the eastern part of the
southern boundary of this part of the township. The water in the
lake is stagnent and highly mineralized, and cannot always be used for
stock watering. Lynthorpe creek flows from the lake in a westerly
direction across the area. This creek valley always contains water
although the creek does not flow throughout the year. It forms a
source of water for stock in the vicinity., Wells sunk into the Recent
deposits along Lynthorpe Creek and Twelvemile Lake valleys, into the
glacial deposits that mantle the uplands, and into the underlying bedro.k
formetions, provide most of the water supplies in the township. Shallow
wells sunk into the Recent deposits of sands and silts lying dlong
Lynthorpe creck provide small supplies of watcr that arc used where the
supplies from other sources are inadequate. During times when the
creek is flowing the water from the scepage wells may be used in the
household., Such sources are easily .olluted and care must be taken to
keep them free of decaying animal and vegetable matter. The water from
secpage wells sunk in the Recent sand and silts along the edge of

Twelvemile lake is apt to be highly mineralized, and suitable neither for
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houschold or stock usc, A 16~foot wecll, located in a vallecy on

the NE. %; section 19, draws a supply of watcer of good quality and
sufficicnt for 15 hoad of stock from Recent sandy clays that have
been washed down from the valley sides. Similar deposi%s occurring
at the bascs of slopes ond in velleys arc worthy of prospecting at
shallow depths.

The mantle of glacial drift that overlies the township
probably in no place cxceeds o thickness of 20 fect, The deposits
consist of till, except along the northern boundary where tho
extonsive arca of moraine in the township to the north extends into
this arca. Both the till and the morainc are made up essentially of
o fow feet of top soil underlain by yellow boulder clay. Small sand
and groavel pockets occur scattercd ot random through the yollow
boulder clay, and are gonerally watcr bearing. Two wells, 10 and 46
fect deep, located on the SE. %} section 30, and the NE. %3 scction 36,
rospectively, obtain water supplies from such pockets. The 46-foot well
strikes a pocket at 14 feoet, the additional depth of well mercly pro-
viding o rcservoir. This well docs not provide a supply sufficient
for 20 head of stock, but the supply from the 12-foot well is
adequate for at least 12 head. The water from both wells is of good
quelity and suitable for use in the houschold. It is probable that in
other places in the township small supplice of good water con be obtained
from the send and gravel pockets in the glacial deposits, although con-
sideroble testing with an auger may be necessary before a sufficiently
productive bed is tapped. Throughout the southwestern lowlands and
where the drift is underlain by the shales of the Bearpaw formation
prospecting in the drift is more advisable than deeper drilling.

Three bedrock formations occur beneath the glacial drift in
different parts of this township. The Ravenscrag formetion is present
in a small area of high relief in the northeast corner, The Eastend
formation underlies the Ravenscrag and extends beneath the drift in a

band of varying width in the eastern and northern sections west and
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south of the erca overlain by thce Ravenserag. The Eastond also
occurs in a small area of greater rclicf in the northwest corncr of
the township. The Bearpaw formation underlics the Eastend ot all
placos in which it is prosent and immediately underlics the crifd
throughout the romaining lowland arcas of the township. IZach
formetion is known to be water bearing within the area.

The Ravenscrag is tapped by only onc well, 65 foot in
depth, on the NE. ¥, soction 25, which obtains a supply of water
sufficient for 35 heoad of stock and of suitable quality for domestic
usc, The water is coming from a sand horizon which may be productive
throughout the arca underlein by this formation.

The Eastend formation is the main source of well woter in
the township. Wells in the contral and northorn parts of tho aroca
obtain water from sand beds in the formation at an approximate
elovation of 2,465 feet above sea-level, The wells vary in depth
from 12 to 80 feet, the decper we.is being nearer the westorn: bordor.
With the exception of the 50- and 52-foot wells on the SE, %3 section
32, cnd SE. %, section 23, rospectively, all the wells obtain supplies
adequate for the stock needs of the resident. The water in all cases
is suitable for domcstic use.

A well sunk to a depth of 85 feet on the SE. %, scction 21,
obtains a supply of water from what is considered to be a sand pocket
in the Bearpow formation. The supply cxcept in dry scasons is
sufficient for watering 40 head of stock. The water is of good
quality and suitoable for domcstic use. In the absence of othor wells
tapping the upper part of the Boarpaw formation the areal cxtont of
this productive sand has not becon determined. In gencral, however, a
fairly large supply of usable water can be obtained within 85 Ffeot
of the surfacc anywhere in the township. Wells sunk greatly below
this depth in the lowlands part of the township will enter the compact
shalc and clay phase of the Bearpatw from which little or no water can

be cxpected,
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Township 7, Rangc 1

The ground water supply of this township is dorived both
from glocial deposits and from wator-bcaring horizons in the.under-
lying Ravenscrag bedrock formation.

The glacial deposits probebly nowherc cxdeed 12 foot in
thickness in the southern part of the townShip; but bocomc thicker in
the ccntral and northorn parts. In places in the north thoy probably
retich to depths of 40 feot or more. The deposits differ in character
from place to place, a strip of moraine, approximately lﬁ‘miles wide,
extends in southeasterly direction across the township from the
central part of the western border to the southeast cornmer. A small
area in the southwest cornor is similarly covered. Throughout the
remainder of the area the glacial « ift forms a till plain. Both the
moraine and the till consist, in general, of a fow fect of top soil
underlain by boulder clay that is usually yellow in colour ncar the
surface and bluish grey at depth, Good supplies of water can generally
be expected in weclls tapping pockets of sand and gravel in the glacial
deposits, Wells sunk entirely in boulder clay ncar sloughs or dugouts
will obtain a supply by slow scepage. Moraine gencrally contains more
extensive sand and gravel beds than the till and, conscquently, is a
more likely source of ground water at shallow depths than the till.

In this township, threc wells less than 36 feet deep, located on the
SW. %, section 17, NE. %, scction 19, and NW. %} section 20, obtain
supplics from the "moraine” doposits. Only the well on tho NW. <,
section 20, fails to obtain a supply adequatc for stock nccds. The
water from this well, however, is suitable for houschold use, as is
the water from the well on the SW. %, section 17. Tho woll on the

NE. %3 section 19, yields water thac¢ is mineralized to such an extent
as to be suitable only for stock use. A 22-foot well on the NE. ¥,
section 34, draws its supply from a sand bed in the boulder clay. The
supply is small and thc water so highly mincralized as to bc unfit for

domestic use., A 28-foot well on the SW. %; section 36, also obtains a
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supply from a sand and gravel pocket in the boulder clay. The supply
from this well is large, the water being under sufficicnt hydrostatic
pressure to rise above the aguifer and flow at the surface. This
water is suitable for domestic purposes.

Should a reasonablc amount of testing within 30 feet of the
surfece fail to produce an adequate woter supply boring to greater
depths into the bedrock immcediately underlying the drift is recommended.
Porous beds in the Ravenscrag formation are the chief sourccs of ground
water in this township. Although the formation is fairly uniform,
porous beds undoubtedly occur that form aquifers only over small areas.
The 54-foot well located on the SE. %, section 4, probably derives its
supply from such a horizon. Most of the wells tapping the bedrock
are considered to have tapped extensive water-bearing horizons in
which coarse sand beds or coal seams form the aguifers. In the two
southern rows of sections, and in sections 18, 19, and 30, along the
western side of this township, aquifers are struck at elcovations
between 2,492 and 2,455 feet above sea~level; in the contral scctions
between 2,456 and 2,429; and in the northern and east-contral sections
betwoon 2,478 to 2,364 feet. Wells tapping them are in gemeral 50 to
90 foet deep. They obtain water supplies adequate for 15 to 50 head
of stock. The flowing artesian wel.s on the SW. %, section 13, SE. %;
scction 14, and SE. , section 23, tep aquifers that ore fed from the hills
To the south. The water from the Ravenscrag aquifers is gonerally
highly mineralized, and that in about half the wells can be used only
for stock,

No difficulty is experienced in obtaining a woter supply
satisfactory at least for stock within 90 feet of the surface in this
township. Drinking water can be obtained from shallow wolls or by

catching the rainfall in cisterns.

Township 7, Range 2
Water supplies in this township are derived almost entiroly

from wells. A few permanent springs and dugouts, however, provide
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water for stock in some places.

Wells derive their supplies almost entirely from watcr-
bearing horizons in the bedrock formations. The glacial deposits
that mantle this area are probably in no place thicker than 30
feet, and consist essentially of impervious boulder clay. Several
shallow wells have been sunk in the deposits beside sloughs and
dugouts, and obtein small supplics of water suitable for houschold
use. Such wells are necessary on farms where water from the bedrock
is too highly mineralized for drinking. The drift covering the area
is largely moraine, and hence may be considered to be generally more
porous and productive than the till covering the central and northern
townships. The Ravenscrag formation underlies the thin mentle of
drift over all the township except possibly & small area in the
northwest corner. Here the Raventcrag has been largely removed by
erosion and is too thin to be a source of ground water. Thce Whitemud
and Eastend formations which successively underlie the'Ravonscrag
in this corner of the township are near the surface. The ‘hitemud
formation does not extend continuously under the Ravenscrag throughout
the township. Where present, however, the white clays arc conspicuous,
Several wells in the east-central part of the township havc penetrated
the white clays and are considered to be deriving their production
from the Eastend formation.

Sand beds and occasionally coal seams in the yellow clays
of the Ravenscrag formation are the main source of well water throughout
most of the township. The aguifers are encountered in wells between
elevations of 2,531 and 2,465 fecet above sea-level, although the
common elevation is about 2,500 feet, The position of the base of
the Ravenscrag has not bcen accurately determined throughout the arca
and some of the wells of moderate .2pths along the western and north-
west corner mey obtain their wabter supply from the fine groy sands of
the Eastend formation., Wells vary in depth from a maximum of 120 feet

in thc uplands of the east central sections to a minimum of 10 fcet in
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a couléc on the NW. %3 soction 36; the average depth of well being

45 foot in the western scctions and about 80 feet throughout the
romainder of the townshipi Only three of those wells fail ‘bo yicld
supplics adequate for all local stock needs. Two of thesc wolls,
locoted on the NW,. %, scotion 4, and SE. 4, soction 14, would
probably produce larger supplies if deepened 30 to 40 fect. 4

slight deepening of thc wcll on thc NW. 4, scction 17, might cause

it to be more productive, as wclls on scetion 19 struck moderately
large supplies of water in blue sand at an approximate elevation of
2,470 feet. 1t has not been definitely determined whether this
lattor horizon lies at the basc of the Ravenscrag or in the Eastend.
Shovld shale or other unproductive material be found to be vnresent
throughout the next 50 feet down, decper drilling will not likely
prove more productive. It would then be nccessary to attompt to find
water at shallow dopths by careful tosting, or to conscrve surfoce
wators by cxcavating dugouts., The water from the Ravenscrag aquifers
in the southeast corner of the township is in many places too highly
mincralized for domestic use and some is even unsuitable for stock,
Elsewhere in the township the watcr generally is suitable for domestic
use.,

The Eastend formation in many places contains considerable
thicknesses of sand that is water bearing. Wells 98, 76, and 150
foet deep, on the NE, %3 section 12, SE, %3 section 13, and MNE, é}
section 24, tap these sands between elevations of 2,489 and 2,440
feet above sea-level. Two wells 95 and 96 fect deep, located on the
SE. %, section 31, and NW. %, scction 32, also tap these sands, but
at elcvations of 2,385 and 2,424 fcet, respectively. Bach cf these
wells will water as many as 40 head of stock. The wotor with the
excoption of that from the 98-foot well on the NE. %, section 12, is
suitable for domestic use. The water from the 98-foot well contains
large amounts of sodium sulphate and sodium carbonate in solution and

is uscd only for wotering stock.
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In general, cdequate supplics of water for stocl coan be
obtained in this township within 120 feet of the surfacc. Dugouts or
additional wells would provide auxiliary supplies if mnecded. Shallow
sccpage wells or cistorms to catch the rainfall are found to be
nccessary to provide drinking watc in somc places.

Township 7, Range 3

Woter supplies in this township are derived almost cntirely
from wells. The wells are sunk into the bedrock except along the
woestern boundary where supplies are difficult to obtain from this
sourcc and rcliance for waber is placcd on shallow wells sunk into
tho glacial deposits,

The glacial deposits are of moraine except for & onc-mile
wide strip across the northeast cornmer and a small area in the
southwest corner that consist of till. Both the morainc and the till
arc generally between 20 and 40 feet thick and consist cssentinlly
of boulder clay which is yellow in the upper, weathercd part. Porous
beds of sands and gravels occur only spearingly in the bouldoer clay
and careful prospecting will be required in many parts beforc a
sufficiently productive bed is founid. The thickness of thc morainic
deposits evidently incrcascs toward the northwest corncr. A well in
section 30 is believed to have passed through 80 feet of boulder clay
beforc it obtained water in a bed of "black muck" at or ncar the base
of the drift. Two wells, 35 and 50 fect deep, respectivoly, have
tapped similer beds of black mud in the WW. %, section 20, cnd NE. =,
scction 33. Thesec wator-bearing beds occur at different clcvations in
thesc wells, and this would seem to indicate that the "muck" occurs
in isolated pockets in the glacial drift. These wells yicld fairly
large supplies of water which from the two shallower wells is usable
for demestic purposes, but from the 80-foot well is unfit for human
or stock use, A 12-foot well on the SW. %) section 19, obtains a

supply of usable water ample for 35 head of stock, from a gravel bed
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of vossibly limitcd arcal oxtont, Throughout the romainder of the
township the glacial doposits arc o source of only small domostic
supplics, thc water from shallow depths in the glacial deposits
being in many placcs of bettor quality than that from the docpor
bodrock horizons in this arca,

The Ravenscrag formation underlics the glacial drift in
the sastern third of the township, and is in turn underlain by the
Eastond and Bearpaw formations. Farther west whore tho Ravonscrag
has been eroded away the Eastend occurs immediately undor the
glacial deposits, and in the lowlands still farther west the Eastend
is obsent and the Bearpaw forms the uppermost bedrock formation,.

The approximate area underlain by each of these formations is shown
on the accompanying map (Figure 1). The charactor of the bedrock

is of the ubtmost importance so far as the ground water conditions of
this township are concerned. The Ravenscrag and Eastond arc gonerally
productive, but comsiderable difficulty will be expericnced in obtain-
ing an adequate supply from the £ .rpaw formation, which 1s ncar theo
surface in the western part of the township.

The Ravenscrag is comprised essentidlly of light clays
and in places chrles, with thin interbedded coal seams and scnd beds
forming more or less continuous water-bearing horizons., Two such
horizons have been found to be productive in this townshipe.

In the eastern half of section 1, two 48-foot wells tap
the uppermost of these horizons at an elevation of approximately
2,566 feet above soa~level. The horizon, yields fairly large supplies
of hard, drinkable water, and is probably similarly productivc for a
few miles north, but it is doubtful whether the bed extonds for a
distance grester than a mile west from the eastern boundary of the
townsaip.

Wells in the northeast corner of the township top the lower

productive horizon in the Ravenscrag. This horizon, ocourring at an
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avorage clovation of 2,480 foct, is roachod at dopths of 100 and
116 foot from tho surfaco in soctions B5 and 36 and at dopths
betwoon 40 and 72 foot farther south in scctions 24, 25; cnd 26.
The wells with tho oxceptien of the 1l6«foot wecll on scction 36
obtain cdequete supplics for local stock nceds. The 116~foot well
obteins only cnough water for 15 head of stock, The wells yicld
wobor suitable for domcstic use with tho cxception of the 65-foot
weil on the NW. %; section 24, which obtains water that is highly
Yalkaline" and suitablce only for stock.

Tro sands of the Eastc.d formation are the chiof source
of woll water in the contral part of the township. Wells rcachiﬁg
the productive sand beds range from 60 to 90 feet deep in the
northern part of this arca and from 30 to 60 fcot in the south.

Thoy obtain supplioss sufficient to wator 10 to 30 head of stock, and
with few excoptions arc adequate for the neceds of the farﬁs on which
they are situated. The woabter is genecrally quite highly mincralized,
and from about hall of the wells can be usod only for stock. A 28-foot
woll om the NW. %, scction 8, %aps a yellow, sandy clay horizom in a
narrow westward projection of the Basteond formation forming the hills
in the southwest corncr of the township. The well obbtains a supply

of water of good quality that is adequate for the houschold ond 15

head of stock.

No water supplics have been obtained from the Bearpaw
formation in the westorn part of the township. Prospccting for water
in this arca should be confined tr the glacial drift, oand particularly
to tlie uppor part of the drift as wator found at greater dopths is
likely to be "alkaline" and unsuitable cven for stock., The Bearpaw
formation consists almost entircly of dark grey to blacl, compact
shales that yield only very small scepages of highly mincralized
water which is unsuited to any farm use. It is advisable to ceasec
Gigging or boring as soon as thesc shales arc cncountered in any part

of the township.
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Dugouts or dams across coulées are suggested as a means
of obtaining stock supplies in the westorn part of the township.
Should a ressonable amount of prospecting in the drift fail ‘o
yicld an adequate woter supply, seepage wells dug beside tho
reservoirs would provids drinking water.

Township 8, Range 1

Water supplies in this township are cbtained almost
entirely from wells sunk either in the drift or to greater depths
into the underlying bedrock. Dug its provide water for stock in
a fow places.

The glacial drift shows some variation in composition in
different parts of the township, consisting of glacial lakc clay in
the northeast corner and of boulder clay throughout the rcmainder
of the area. The glacial lake clay is bluish grey, and is probably
nowhcre thicker than 35 feet. The clay is compact and largely
impervious, as evidenced by the marshes and sloughs that form over
this area during periods of ample precipitation. It is not a source
of ground water. In this area residents are obliged to sink wells
through the clay into the fine, grey sands of the immediately under-~
lying Eastend bedrock formation.

The till covering the remainder of the township undoubtedly
varies in thickness from place to place, as it is regarded os having
beer laid down over an irregular bedrock surface. It probably does
not greatly exceed 20 to 25 feet "2 thickness in the southern third
of the township, but evidence from wells in the central parts
suggests that at isolated places it may reach to depths of 80 feet,
Along the mnorthern boundary, however, it appears to be genorally 30
foot thick, The boulder clay yields very little water, but thin
beds of sand and gravel interspersed through the clay at random are
often water-bearing. Since supplies derived from the undorlying

bedrock are not always satisfactory for domestic use, exbonsive
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prospecting of the upper 20 to 30 foot of the drift for such pockets
moy be necessary to provide suitable household supplies. These
shallow wells do not generally yield any large supplies of water,
but the quality of the water mekes such wells highly importont on
meny forms in the area. Pockets found at greater depths in the
drift may yield larger supplies, but the water is almost invariably
highly mineralized and may not be suitable for domestic usce.

Two wells sunk to depths of 60 feet on the Sil. %JS,
sechions 4 and 10, are believed to draw their supplies from
pockets in the lower part of the blue-grey boulder clay. The wells
obtain water that is too highly mineralized for household use,
although suitable for stock. The rell. on section 10 apparently
taps a very small pocket as it yields omly a small supply of water,
whercos the other well, on section 4, obtains a supply sufficient
to water 100 head of stock. Should prospecting in the drift fail +to
produce an adequate water suprly in any part of +the township residents
are advised to sink wells into the underlying beérock formations.

The Ravenscrag, Eastend, and Bearpaw bedrock formations
underlie the glacial drift in different parts of the township. The
Ravenscrag, the uppermost of these formations, iB present only in
the southern part of the area, The exact boundary of the formation
cannot be traced accurately, but coal, which is not known to occur
in the lower formations in this area, is reported in a well on
section 13, indicating that the beds of this formation probably
extend at least this far north of the southern boundary. The
approximate areal extent of the Rovenscrag formation in this township
is sliown on the accompanying map (-igure 1). The Eastend underlies
the Ravenscrag in the south, but occurs immediately bencath the drift
throughout most of the remainder of the area. The Eastend may be
absent in the extreme northwest corner where as a result of more

extensive erosion the Bearpaw formation may underlie the glacial drift,
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Conl seams and sand beds that occur in a fairly porsistent
horizon in the Ravenscrag provide most of the water supplies in the
southern part of the township. The elevation of this horizon declines
from about 2,440 feet above sea-level on the west of the township
down to nearly 2,360 feet on the east. The wells tapping the horizon
are generally from 60 to 90 feet in depth, but owing to differences
in elevation of the ground surface the productive beds in places are
only 12 feet below the surface and in others as much as 100 feet.
These wells yield supplies that are adequate for the stock needs of
the different residents, even though some require sufficient water for
as meny as 100 head of stock. The water from this source is gencrally
highly mineralized, and from many of the wells is only used for water-
ing stock. Shallow wells in the drift are used for household needs.,

Sands in the Bastend formation at an elevation of 2,335
feet above sea-level provide water supplies in the northern sections
of the township. Wells reach the sand at decreasing depths from west
to east, being 68 feet below the surface on the NW. %, section 30, but
only 12 feet on the NE. %, section 34, These wells obtein supplies
sufficient for 10 to 30 head of stock. The water is generally suitable
for household use, but from the 68-foot well on the NW. %, scction 30,
and the 63-foot well on the NW, %} section 33, it is highly mineral-
ized and suitable only for stock use. The higher mineral salt content
is believed to be characteristic o water found at greater depths in
the formation., The 80~foot well on the NW. %, section 6, and 100~foot
well on the NE. %, section 9, are also believed to draw their supplies
from the Eastend. The supply in the 80-foot well comes from a sand
horizon, and is used only for stock, the resident having a shallow
well in glacial drift for his household needs. The supply in the
100~foot well comes from a bed of fine dark grey sand, referred to
locally as "sea-mud". This well waters 30 head of stock and the water

is considered to be suitable for household use.
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Wells 45, 60, 100  and 100 feet deep, located on the NI, %}
section 23, SE. %, svction 27, SE, 4. section 28, and SE. %) scction
33, rospcctively, obtain supplies from a sand horizon believed to lie
in the Bearpew formation av an ave ge elevation of 2,285 feet above
sea-level, The supplie:s are ample [or the stock needs of the rosidents
and the water is suitable for household use.

Water cupplies ar:, in gemeral, sufficient in this township.
Aguifers in the bedrock formation are found to be productive within
35 feot of the surface in the ncrtheast corner of the township and
within 110 feet throughout the remoinder of the area. Wator from the
deeper wells ia the bedrcck ere in many piaces not suitable for
domes®tic use and shallcow wells in the glacial drift must then bo
depended upon-

Drilling below an clevation of 2,250 feet above sea-lcvel
will enter the compact dark grey shales of the Bearpaw formation from
which a suitable weter supply cannot be expected.

Tcwmship 8, Raags 2

The water supply for this bownship is derived mainly from
wells, but dugouts and dams provid: wvater for stock in some placcs.

The glacial drift varies in thickness, being 40 to 70 fect
thick in the eastern and northern parts of the township, but gencrally
thinner throughout the centiral and southern parts. The deposits consist
of boulder clay throughout most of the township. & small belt of
morain~ covers the western part of section 6, and a larger area in the
nerth-central sections of the township. An area of glacial outwash
sands ond gravels borders the moreins on the cast and extends over the
northeast corancr,; as showm on Figuvrc 1 of the accompanying map.

The outwash sand and gravel deposits are porous and form
shallow, water~bearing beds from which Tairly large supplies of water
are obtainable. The water is generally of good quality and used for
nouschold purpcses, The 72~-foot weli on the SW,'%, section 35, and

the 66~foot well on the SW. %@ scction 36, however, have been sunk
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through thesc deposits and draw at icast a part of their supply Ifrom
lowor beds cithor in the glaciel drift or the bedrock. The poor
quality of the watoer from the 66-foot well results from the large
amount of mineral salts it dissolves from the lower aquifor rather
than from the upper sands and gravels.

Scveral we}ls in the castern scctions of the township
sand and gravel pockets interspcrscd through the boulder clay. Mos%
of th¢ pockets encountored arc cbout 45 feoct below the surfacc, but

onc was rcached at 20 feot, The Limcerick town well was sunk to

0

depth of 66 feot before water~boaring gravels were encountered, and
obtains a fairly large supply of wabter of good quality which is uscd
for houschold purposes. Still deepcr drilling into the bedrock in
this town would undoubtedly provide water suitable at least for fire
protcstion, A 65-~foot well on the NE. %) scetion 10, is also beliocved
to draw its supply from the glacia! drift., The water is too "allialinc"
for housc use, but scrves as part oi the rosident's supply -of water for
stock, The yield from this wecll alone is insufficient for the stock
requircoments. A dugout has been oxcavated to provide additional
supplios.,

Owing to lack of outcrops of bedrock and of amy detailed
descriptions of the materials passed through in the sinking of the wells,
the detormination of the oxact arenl extent of the bedrock formeotions
in this township has been practically im.possible° The lower part of
tho Rovonserag formation is known to occur immediately beneath the
drift in tho aroas of higher elevation in the southeastern parts of
the townéhip down to an appro%imate elevation of 2,440 feet above scow
level, Thc Ravenserag rests eithoer upon the Whitemud or the Eastond
formntion. No definite evidence of the occurrence of the white clays

"of the Whitemud was obtained, so probably this formation is absont
and the Ravenserog rests upon the Erstond, This letter formation

extends under the drift over the groevter part of the lowlands, but in
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the crchs of lowest surface elcvation iIn the northeast corner and
possibly in the sbuéheast cornct tho Eastend has been Hlso removed
by crosion and the Bearpaw formation is the uppermost bedrock
formotion. The higher arcas in the northwest are unde#lain by a
fairly thick section of the Eastend, whereas in the lower, northeast
port this formation appears to be entircly absent. The approximate
boundaries of the arens in which thesc different formatioms occur
are shown on the accompanying map (Figure 1). Undoubtedly, howover,
local crosion and possibly variations in the regional northeastorly
dip of the bedrock meke those bouxn.aries only approximate.

Sond beds in the Ravenscrog formation extending fairly
continuously and lying at an average clevation of 2,440 feet above
sea=level are the chief source of well water in the southeast corner
of the township. The wells tapping the beds are generally only 25
to 50 fect deep along the western edge of the area covered by this
formation, but are from 6C to 90 fect deep away from this edge toward
the eastern boundary of the township. Supplies from individual wells
generally are ample for 10 to 30 head of stock, and from the 50-foot
well on the NE. %, section 15, enough water is obtained for 70 to 80
head. The water from this horizon is gonerally suitable for domostic
use. From only one well was the water reported to be so highly
mincralized as to be fit only for stock use. The 100-foot well on
the NB, %3 section 2, did not find water at this horizon, but struck
a small water-bearing bed lying near the base of the formation. The
well obtains a supply sufficieut f~ only 12 head of stock, but #he
water is of good quality and is used in the resident's household. The
90-foot well on the SE. 4, section 1, also failed to find water in the
upper horizon in the Ravenscrag, but on being sunk deeper found a
supply in o sand bed in the Eastcond formation. This supply is
sufficient for the residentts 15 head of stock, and is suitable for

domestic use.
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Two sand horizons in the Eastend formation, one lying
about: 50 feet beclow the other, arc productive in this township. The
higher of thesc horizoms, occurring at an average elevation of 2,390
feot above sec-level, is oncountore’ by wells in sections 14, 16,
end 22, ond many of the western sections of the township. The depth
of weils tapping this horizon varics with changes of surfacc clevation
from 50 to 120 feet in dopth. Thcsc wells generally obtain supplics
amplc for the stock nceds of the residents, but a 110-foot well on
tho N7, %, scction 19, does not yield sufficient in dry years, ond
the 85~foot well on the NW. %} scetion 22, provides only enough for
15 hoad of stock. Water from the horizon in the southwest corner of
the township is suitable for houschold use, but in other parts of the
township the water is more highly mineralized and used only for woter-
ing stock. The lower horizon in the Eastend occurs at an clevation
of about 2,330 fect above sca-lovel. This horizon is tapped on
socticons 18, 21, 23, 24, and 25 by wells varying in depth from 80 to
120 Zcot. All thesc wells, with the excepbtion of the poorly productive
90-foot well on the NE. 3, section 24, obtain fairly large supplics
of wator, sufficicnt for 25 to 40 heond of stock. The quality of the
waters from the different wells difiors copsiderably° The 120-foot
well on the SE. 4, section 18, yields a soft, soda-bearing type of
water that is suitable for domestic use. The other wells provide hard,
"alkoline" woters that vary in the omount of salts they contain. The
107-foot well on the SW. 4, scctiom 21, and the 90-foot well on the
NE. %, scction 24, yield water too highly mineralized for domestic usc
but suiteble for stock., The 94~foot well on the NE. %, section 25,
gives water that is too highly mineralized evon for stock usc. Only
from the 80-foot well on the NW. &, secction 23, is the water sufficiently
low in mincral salt content to be suitable for both household and stock
use,

No water supplies have been obtained from the Bearpaw
formetion. Holes have been sunk into the dark grey shales on scction 29

to depths of 130 fcet without obtaining even small seepages. Prospeeting
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for wator in the arens in winich this bodrock formation is uppermost
should bc confined to the glaocial deposits. Dcop drilling in this
township is not recommonded.

Township 8, K 1gec 3

The ground water supply of this township is obtained
from wells and from o few springs. Thesc springs flow throughout
the year and provide water for stock on several farms. One well has
beern sunk into Recent alluvium lying in the bottom of o small wvalley,
but ot all other plecos the producing water-bearing horizons occur
in the glacial drift or the underlying bedrock.

Tho well in Recent valley depcsits on the SW. i)
scction 3C, was dug to a depth of 7 feet and yields a supply of
water that is adequate for the owner's stock needs. The wator is
not used for household purposcs. Thc run~off water from the slopoes
of the valley collects under the alluvium which itself at one time
wa.s washed down from the hill-sides. Such deposits have only a limited
areal oxtent in This township, and only in isolated placcs could any
lorge supply be obtained from them. Deposits along valley or coulée
bottoms are worthy of prespecting ‘- ¢ shallow depths for water for
domestic use,

The mantle of glacial drift that covers the entirc
arca varics greatly in thickness. It is bebtween 20 and 70 fcot thick
over the ecastern parts of the Township, but in places in the west it
is at lecast 100 feet thick, Deposits of moraine characterized by
irrcgulerly rolling topography cover a small aren in the northeast
corner, another larger area in the southeast cormer, and the entire
western third of the township. In the intervening arcas, excopt a
small area of glacial oubtwash sands and gravels thet flanks the
moraine in sections 11 and 14, the deposits form a comparatively fleat
till plain. So far as known, no wells have been sunk in the arca of

the glacial sands and gravels. Thesc deposits are generally quite
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porous however, bhnd are considered to form a likely source of
moderately large supplies of good water et shallow depths. The
location of the deposits is shown on the map (Figure 1) accompanying
this report.

In thé areas covered by the depvsits of moraine and till
plain supplies of ground water are obtained from rendom sand and
gravel beds or pockets interspersed through the boulder clay that
forms the freater part of these deposits. These pockets are
generally of more widespresad occurrence in deposits of moraine,
and, consequently, less prospecti - is required in order to locate
them in this type of deposit. In this township, however, little
difference appears to exist in the ground water conditions in the
till and in the moraine, and little prospecting is required in most
places in order to obtain a satisfactory ground water supply. It is
to be noted, however, that in the southsastern area, in which the
glacial deposits overlie the Eastend formation, shallow wells in the
drift are used largely for household supply, and the larger supplies
necessary for watering stock are obtained from the bedrock,., Throughout
the greater part of the township the generally unproductive dark shales
of the Bearpaw formation underlie the drift and hence it is the chief
source of ground water for all farm purposes. Scme of the shallow
wells do not exceed 30 feet in depth, and yield varying supplies of
water dépending upon the size of the pocket encountered, The water
is generally only moderately hard and satisfactory for domestic use.
At other places, and particularly 'a the central and western parts of
the township, residents have been obliged to sink to greater depths
through the blue—grey'boulder clay before encountering productive beds.
Existing eovidence seems to indicate that a thin but fairly extensive
bed of gravel occurs either near the base of the drift or at the
contact of the drift with the underlying bedrock. The devth of well
necessary to reach this horizon varies from place to place, as throughout

the area probably the drift lies upon an irregularly rolling bedrock



surfacc, Although many of chke wells find water at depths of 50 to 70
feet in some sections, such as 17, 18, and 20, wclls are 80 to 100
fect dccp. The supplies available from individual wells tapping
these sand and gravel beds arce generally sufficieat for 20 to 40 or
more heald of stock. The water although usually hard and slightly
"alkaline" is in only a few placcs comnsidered unsuited to houschold
usec,
An 80~foot well on NE. %, scction 18, struck "black muck"
at an clevation of 2,412 feet above sea~locvel, and a well on S, %)
section 30, struck a similar material at an elevation of 2,390 focet,
This muck is believed to be similar to occurrcnces in the townsnips
to the south and northeast, and cccurs at approximately the same
elevation., Its possible origin has becn discussed in a section of
the report dealing with the ground water conditions of the municipality.
The vcil on tho SW. %; section 30, “s now filled in, but the 80-foot
well obtains a good supply of drinkeble weter from the "black muck".
The Eastend bodrcck formation is believed to underlie the
southcast and northeast corners of the tcwnship. In the intcrvening
areas the Eestend has been ceroded away allowing the Bearpaw to occur
immediately beneath the glacial drift. Sends of the Eastend arc the
chicf source of water supplies in the southeast cormner of thse township.
In the northeast no wells have beon sunk sufficiently deep to determine
the actual water conditions existing in thc sands of this formation.
In the southeast corner the water-bearing sands are encountered at
elevations ranging betweenrn 2,421 fcet and 2,352 fecet above soca-lovel,
The welils are gemnerally 50 to 100 feet in depth, although in an arca
of low clovation on the SV, %@ section 2, a well reaches the sand at a
depth of 20 feebt. These wells gencrally obtain supplies adequatc for
the stock needs of the rosidents: only the 88-foot well on the SE. %,
sgction 5, failing to satisfy loca! requirements., It is possiblc

that the Eastend formation is very thin in this area and hence docs not
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form o large roscrvoir. The waters contain fairly large amounts of
mincral salts in solution, sulphatos and iron being the dominant
impuritics. For this roason tho wator from many of the wolls con bo
uscd only for stock. The €5-foot wecll on the SE. %3 section 12,
wes probably not sunk decp etriough to tap the sands in the Eastond
and hencc yiolds only & small socpago supply. Howcver, a 90-foot
well on thc same guarter has rcached the sands and obtains a supply
satisfactory for sbock use. It is improbablc that sinking wells
bolow an approximatc clevation of 2,420 fcct above sca-lovel in the
arcas covered by the Eastend formation will yield a supply of ground
water thet will be satisfactory for any farm usc, Throughout tho
remainder of the arca the almost entircly unproductive shalos of
the Bearpaw formation underlic the drift, and as suggoested above
search for water in these arcas should be confined to the glacial
drift,
Township 9, Renge 1

Greater difficulty has boen experienced in obtaining an
adequatc ground water supply in this township than in any other towne
ship in the municipality. This condition is duc to the impervious
naturc of both the glacial deposits and the underlying bedrock
throughout the greater part of thce areca. The glacial deposits cover-
ing thc area consist almost entirc’y of till, incrcasing in thickness
from 30 fcet cr less in the southcast corner to upwards of 10u r'cet
in isolated arcas in the northwest cormer. The boulder clay is
yoellowish brown in the upper 20 fcet comprising the weathered zonc
and becomes dark blue~grey at groater depths. Porous beds of sands
and gravels occur very sparingly in the bouldor clay, and in many
places wells have rcached the bedrock without having oncountercd any
porous beds. At other places wells have penctrated beds of gravel 10
feet cr more thick underlying 30 to 40 foet of bouldor clay, but the
overlying clay was evidently sufficiently impervious to prevont cven

small sccpages of water from having cntered the gravels, A further
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difficulty is noted in tillecovecred arcas, in thet there is 1littlo
or no covidence on the surfacc of any possiblc occurrcncc of porous
beds at depth. Neovertheleoss, any oxtensive deposits of gravel on
the surfacc are worthy of prospccting ot shallow depths. Wolls sunk
on or beside low knolls or ridges or in couléc bottoms may yicld at
loast small suppliecs of watcer satisfactory for domestic usc. Such
an arce of surface sands oand gravcels is known to occur in the south-
woest corner of scction 6, As yot no wells have been sunk in this
aree., but the excellent supply that the well 10 feet doep, on Si. i,
section 7, obtains probably comcs from en extension of these porous
beds.

The boulder clay, in general, consists of 5 to 10 fcet of
top soil, 30 to 50 feet of yellow boulder clay containing scattored
pockets of sand and gravel, 50 to 70 fecet of blue boulder clay, and,
in some placeé, a few feet of sanc. or'"black muck"of intorglacial
or pre-glacial age occur below the bluc clay. This sequence is
gencral, but wide variations occur in particular areas,

Wells located in section 24, and the southern secctions of
the township, tap, within 30 foeet, sand and gravel pockets in the
yellow boulder clay. They obtain supplics that in most places arc
adequate for stock needs. The water is generally suitable for both
household and stock purposes,

Wclls from 80 to 98 fcet deep, located on the NE. %3
section 31, NW. %3 section 32, and NE. %3 section 33, tap sand beds
lying at thc base of blue boulder clay. The wells obtain supplics
amplc for the owner's stock needs, but the water has a high minoral
salt contont and is unfit for domostic use. A well 120 fceet deop, on
the NW. 2, scction 30, taps a deposit of "black muck" believed to lio
on tne surfacc of the bedrock, The supply from this bed is fairly

large, but this water also is unf’ 5 for use in the household.
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Two bedrock formations, the Eastend and Bearpaw, underlic
the glacial drift in different parts of the township. The Eastond
is prcsont only along the eastorn boundary and in isolated patches in
the south. The Bearpaw underlics the Eastend wherever it occurs and
underiles the glacial drift through i1t the femainder of the areca,

The sands of the Eastend formation are a good source of
water wherever they are present. Only three wells, located on the
E. %3 soction 7, NE,. %3 section 12, and SW, %, section 18, are pro-
ducing from these sands in this township. These wells are betwecn 80
end 98 feeb deep and reach the sands at elevations between 2,330 and
2,310 feet above sea-level, The supply obtained from each well is
adequatce for the local stock needs, but with the exception of the
wator from the 80-foot well the waters obtained arc too highly
mineralized to be suitable for household usec.

The Bearpaw is productive of water only from thin, dis-
continuous sand beds interbedded in the shales., Many wclls in this
township have failed to strike such beds and are, conscquently, dry.
Thesc sand beds appear to be confined to the eastern half of the township,
wherce they cccur at an approximate clevation of 2,240 feet above sca-level.
Wells tapping thesc beds range in d. th from 100 to 186 feet. The yiclds
obtainced from these wells are often large, but the water is so highly
charged with dissolved mineral salts as to be unfit for any farm usec.
It is improbablc that even small seepages can be expected at greater
depths in the Bearpaw formation. In the areas underlain by this
formetion the glacial deposits should be thoroughly prospected before
deeper drilling is considered, If this is unsuccessful wells may be
sunk dovn to an approximate elevation of 2,200 feet above sea-level
with a lair chance of obtaining water suitable for stock use. Docper
drilling is not recommeonded. The 420-foot hole on the E. %) section 22,
struck a weter-bearing sand at an elevation of 2,225 feet at a depth of
150 fect, but this supply epparently failed as drilling was continued

to greater depths,
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Generally, water conditions are better in the southorn
part of thc township than in the northern. In the south satisfac?ory
supplics can generally be obtaired at shallow depths in the glacial
deposits. In the north although small supplics for stock arc
obtaincd from pockets in the lower part of the boulder clay or in
the Bearpaw, drinking water must bc obtained from secpage wells or
caught in cisterns. Thc uncertainties as to the success of docp
drilling in this area warrant rather the construction of dams or the
oxcavotion of dugouts as a means of obtaining water for stock,

Township 9, Range 2

A small lakeo situated in scction 2 provides water for
stock in the vicinity. Dugouts have been excavated on meny farms to
meet stock requirements. Over the greater part of the arca, however,
wells sunk both in the drift and the underlying bedrock form the main
source of water for domestic use & 4 for stock.

Glacial till covcers the greater part of the township. A
lack of definite information regarding the character of the material
passed through in sinking most of the wells makeos it difficult to
give accurate figurcs regarding the variations in the thickness of
this mantle of drift. It is probably from 50 to 75 feet thick over
the southern uplands, but may be as much s 80 to 90 fect thick over
the northern lowlands. A small arca of glacial outwash sands and
gravols occurs in sections 1 and 2, and the eastern part of scction 3.
A strip of moraine is also present along the southern borders of
sections 5 and 6,

So far as knovm, no wells have becn sunk either in the
aree. of glacial sands and gravel or in the moraine. It is probable,
however, that water could be obtained by sinking shallow wells in
either type of deposit.

Most wells in the areas verlain by the boulder clay heave
been sunk into the bedrock, but several wells located at scattercd

points ovor the area derive satisfactory stock water supplies from sand



end grovel beds interspersed at random through the upper 30 to 75
feot of thc elay. The water from théso beds is hard, highly
mincralized, and genorally is not suitable for domestic use. Jells
in the northern seetions of the township are in most places betwoen
80 and 100 fcct decop. Some of these wells have undoubtedly penctreted
the undorlying Beerpaw formation, but a fow probably tap porous beds
lying noer tho basc of the glacial drift. It is impossible to stato
definitely from which sourcc particular wells draw their supply,

but both sources yicld water that is higaly mineralized and suitcble
only for stock. Supplics arc variable, but with the coxception of
wells in scctions 25 and 36 they arce genorally adequete for tho
local stock requircments,

Beds of "sca-mud" are oncountered at 130 feet below the
surfacc in a well located on the WE. 4, section 28, and at 90 foot
in e woll on the NE.2, section 36. ‘he supply from the mud on
secction 36 is very small, but from the bed encountered in the well
on section 28 it is adequate for the stock needs of the owncer. In
both cases the water contains in solution a large amount of mineral
salts, ond water from the well on section 28 is being used for stock
purposes, but from the other well the water is unfit for eithor human
or stock consumption. The "sea-mud" may be .of interglacial origin,
but it is possible that it reprosents a weathered portion of the
upper part of the Bearpaw formation.

The Eastend formation underlies the glacial drift in the
southern part of the township. Sand beds lying in the formation at
an average elevation of 2,340 feet above sea-level are the sourco of
weter in meny wells in this arca. The wells are over 100 feet deep
in the southecastern corner and along the southern border of the
township, and from 35 to 80 feet deep in the central and west-contral
sections. They yield supplies geirally adequate for local stock
needs, but in nearly every case the water is highly mineralized and

not suitable for housechold use,
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The northern part of the township is underlain by the
Bearpaw formation. Some of the deeper wells in the area probably
obtain water from.isoiated pockets in the formation, but it cannot
be regarded as a reliable source of water. Residents in the area
are well advised to thoroughly prospect the upper 30 feet of the
glacicl drift before attempting deeper drilling. At no place should
wells be sunk to depths greater than 110 feet, as any water obtained
below this depth will undoubtedly be too "alkaline" for any farm usec.
The uncertainties as to the success of drilling warrant serious
consideration being given to the excavation of dugouts and construction

of doms in coulées as a means of providing water for stock.

Township 9, Range 3

Springs occurring along both the northern and southern
sides of a low upland area extend g through the southern part of the
township provide large and important water supplies for stock on
several farms, particularly in the southwest corner. These springs
derive their water as seepage from the uplands and cannot be regarded
as indicating any extensive artesisn conditions in the area. Wells
sunk both into glacial deposits and the underlying bedrock formations
provide water for most of the farms in the area. Dugouts in many
places supplement the stock supplies available from wells.

The glacial drift consist in part of moraine which covers
the uplands in the southeast cormer and along the southern part of the
western border. The moraine grades into a till plain over the northgrn
lowlands and in the depression in the south-central part of the arecz,
The bed of an extinct glacial lake is marked by a layer of light bluc-
grey clay overlying the till in a small area in the north-central part
of the ‘township.

No accurate generalizati ns regarding the thicknmess of the
drift throughout the area can be given. The thickness probably varies

greatly within limited areas over the irregularly rolling uplands, but



over the lowlands of the northern parts is known to oxceed 50 feot ot
several points.

The bluish grey lake clays arc compact and are not a source
of wator, but sand or gravel beds that occur in patchos betwoen Uho
leke clays and the underlying boulder clay are possible sources of
water in the areas covered by the.lake claysa.‘A 48-foot well on the
NE. %, section 34, obtains a fairly large supply of drinkable water
from such & bed, but a well on the NW, %; section 17, was sunk 70 fcct
before reaching & productive bed. The water derived from tho shallower
or more extensive porous beds in most places is suitable for domcstic
use, but fromn some of the deeper wclls the water contains a large
concentration of sulphate salts in solution and is used only for
watering stock.

Only in the central part of the township have wolls
encountered sand beds in the glacial till and in the northwest and
northeast the till is composed almost enbtirely of compact bouldor
clay, and hence wells sunk in these parts arc either dry or productive
of only small seepage supplies. In these areas the underlying boedrock
is probably also unproductive, and prospecting by shallow wells in the
drift directed to cover as wide an area as possible is strongly
recommended rather than deeper drilling. Several of the wells tapping
sand beds in the central parts of the area obtein supplies that arec
not sufficient for local stock needs, and such supplies are often so
highly mineralized that the water cannot be used for drinking.

Wells sunk on the SW. 7§, section 19, obtain a small supply
of highly mineralized water that is ‘nadequate for the stock needs of
the resident from a deposit of "sea-mud" that may be of interglacial .
origin, as described in the section of this report dealing with water
supplies of the ﬁunicipality.

In the upland area a possible source of water, suitable at
least for stock, exists in the'sands of the Eastend formation. The

approximate area in which these sands are considered to underlic the
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glacial deposits is indicated on Figurc 1 of the accompanyinhg mop.

Sands of the Bastend formntion, lying at an approximato
elevetion of 2,380 feet, are tapped by wells in the eastern parts
of tho township. In the soutnern and east-central scctions wells
reech this horizon at about 90 foct, but it occurs proportionntely
ncarcr the surfoce in the lowlaond arcas in seotions 25, 26, 27, and
28, and presumably in scctions 29 and 80. The yields arc fairly
large, but the woater is highly mineralized and in most places water
for The household must be obtained from a differcnt source. No wclls
have as yet been sunk sufficiently deop to reach this horizon in the
west-central part of the township.

Water supplies are difficult to obtain in the northwostern
and northern sections of the township, Here, the Bearpaw formation
that forms the bedrock under the drift is also almost entirely
unproductive, and if a moderate a: unt of prospecting in the glacial
deposits within 50 or 60 feet of the surface also proves unproductive,
residents are well advised to rely on the collection of the surfoce
water in dugouts or dams rather then to consider deep drilling., Shallow

seepage wells beside the rcservoirs would provide drinking water.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL
MUNICIPALITY OF STONEHENGE, NO. 73, SASYTATCHEWAN

Township | o 6] 6} 7} 7} 7| & 8} 8] 9} 91 9 |motal YNo.
in Muni-

West of 3rd meridian Range 120 3] 1y 20 31 1| 20 3| 1} 2 3 lcipality
Total No. of Wells in Township 34 130] 20 (31|60| 45| B0 |62/39139| 64157 | 5el
No. of wells in bedrock 31129] 14 |23{50| 39| 35,38|13|13| 22|15 322
No. of wells in glacial drift 3 1 3| 8l1a] 6! 5l2hlerie6|L2|ue 195
No. of wells in alluvium 0] 0 5/ 0 ol of 0] o] 2] 0l 0] 0| ¥
Permanency of Water Supply I
No. with permanent supply 33128120 (30]59| 37| 40|59 37 {26 55Lu3 467
No. with intermittent supply | 170/ 01 0| 0f{ 0 2| 41 6 14
No. dry holes coi2l olol 1 8 of 3] "l 5| 8 40
Tyies of Wells 1 i : ;
Wo. of flowing artesian wells ol o ol 6ol 1 1| 0] 1]o0 0] 1 10
Wo. of non-flowing artesian wells 13 9! B4117(28)17]| 26|24 21 9129'14 211
No. of non-artesian wells 21 19;16: 8131{19/13|35/15{19 3o|3u 260
yuality of Water l I : !
¥o. with hard water {28 |22|12 28 47| 31| 40|51 29 |26 59fu8 421
No. with soft water Vol bl 8 3]12 ¢ 8 g2/ 0 1] 60
Yo. with salty water 4l ol ol 1fo0 0j 0 o{o0l1]l0 6
To. with "alkaline" water 17| 8|11 (15[24| 21|16 28'16 |14 26 25 221
Depths of Wells
Ko, from O to 50 feet deep 5113|1411 2024117 0[15/18|35|L3 U7
%¥o. from 51 to 100 feet deen 24 {13} 6120128|12 20128 |2k (12 2311L 226
¥o, from 101 to 150 feet deep 304 0] 0l 6] 9 1703 6/]0 39
No. from 151 to 200 feet deep 21 0] 0] 01 0f 0] 0] 0] O] 3] O] O 5
No. from 201 to 500 feet deep Lol o] 0] 0j O] O0 0] O] O} 1] O] O 1
No. from 501 to 1,000 feet deep ol ol oloj o] of of o] 0] 2] 0 0 2
No. over 1,000 feet deep ol of o]0l ol of ol 1l 0]lo0] 0|0 1
How the Water is Used
No. usable for domestic purposes 20 (20|18 (20 |51| 28! 26 |46 |28 |1L| 27129 327
No. not usable for domestic purposes |14| &| 211 8| 9|14 13*“? 14| 32120 154
No. usable for stock 3l 125119 |28 |551 37| 39|55 36 128|574 | L6l
No. not usable for stock R IR EREEREE
Sufficiency of Water Supply T"‘
No. sufficient for domestic needs 33 2820|3055 371505737251 55|43 460
No, insufficient for domestic needs 1 o; 0l 1] 4 o] 0| 2/ © 3' u. o 21
No. sufficient for stock needs 25 27112 28 45| 30| 32|38 |32(16] 33129 | 37
No. insu’ficient for stock needs 9 1' g 3llu 7} gle1i] 5]12 26§20 13k
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ANATLYSES AND QUALITY OF WATER

Goneral Shtotoment

Samples of water from ruprescentative wells in surfuce
dapasite and hedrock wore token for analyses. Except as
otherwise sbated in ths bablse of analyses the samples were
annlyscd in the labceratory of the Borings Division of the
Zeological Burvey by tho usuael standard metheds., The
quartitics o the following constituents wers debermined;
totnl dissolved mineral sclids, caleiwm oxide, megnesium
oxide, sodium oxide by differénce, sulphate, chloridé, and
alkalinity. The alkalinity referred to here is the caloium’
carbonate equivalent of all acid used in neutralizing the
carbonatbos of sodiwa, caleiwn, and magnesium. The results of
the onalyses are givon in pards per millicn--that is, parts
by woight of the constituents in 1,000,000 puarts of water;
for sxample, 1 osuncce of material dissolved in 10 gallens of
wabeor is cqual to'625 parts per million. The samélcs were
not examined for bacteria, and thus 2 woter that mey be
tormed suitoble for uss on the basis of its mincral salt
content might be condemned on nccount of its bacteria content.
Waters that are high ir bacteria conbtent have usually been

polluted by surface wabers.

Total Dizsolved Minerel Solids

The term “botal dissolved mineral solids" ans here
used refers to the residue remoining when & sample of water
is evapcrated to drynsce. It is generselly considered that
wecbers-that have .less then 1,000 parts per million of .dissolved
solids are sulteble for ordinary uses, but in ths Prairie
Provinces this fipure is often excesded. Neafly all vmaters
that corbain mers than 1,000 parts per million of total solids

have a btasbe due to the dissolved mineral matter. Residents
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accustomed to the waters mey use those that have much more
than 1,000 parts por million of dissolved solids without ony
morked inconmvenienco,.although most percoms not used to highly

mineralized waeter would find such waters highly objectionable.

Mineral Subsbances Present

Calciwm and Meagnesium

The ealcium (Ca) and mognesium (Mg) content of water
is dissolved from rocks and soils, but mostly from limestone,
dolomite, and gypsum. The calcium and magnesium selts impart
herdness to wabtor, The magnesium salts are laxative,
especially mogrositm sulphete (Epsom salts, MgSOy), and #hey
are more detrimenta; to health than the lime or calcium salts.
The enlcium salts have no la: ~Hive or other deleterious
effects., The scale found on the inside of stesm boilers end
tea-kettles is formed from these min;ral salts,

Sodium

The salts of sodium are next in importance to those
of calcium and magnesium. Of these, sodium sulphate {(Glauber 's
saltf Na2804) is usually in oxcess of sodium chloride (somnon
salt,.NQpl). These sodium salts afe dissolved from rocks and
goils, Wheon there is a lorge amount of sodium sulrhate present
the water is laxative and unfit for domestic use. Sodium
carbonate (NapCOz) "black alkali', scdium sulphate "white
alkali", and sodium.chloridé\are injurioug to vegebation.
Sulphetes

Sulphetos (S04) are ome of the common constituents of
natural water. The sulphate salts most commenly found ars
sodium sulphate, magnesium su)-hate, and celcium sulphate (CaS0,).
When the water contains large quantities of the sulphate of

sodiun it is injurious to wvegebation.
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Chlorides

Chlorides are commor constituents of all natural water
and are dissclved in smell quantities from rocks. They usually
ocour as.sodium chloride and if tho quantity of salt is much
over 400 parts per million the water has a brackish taste.

Iron

Iron (Fe) is dissolved from many rocks.and the surface
doposits derived from them, and also from well casings, wabor
pipes, and other fixburcs. Morc than 0.1 part per million
of iron in solution will settle as a red precipitate upon
exposure to the air. A woter that contains a considerable
omcunt of iron will stain porcelain, cnomelled ware, and
cloﬁhing that is washed in it, and when used for drinking
purposes has a tendency to cause constipation, but the iron
can be almost complebely removed by asration and filtration
of the water.

Hardopes.

Calcium and magnesium salts impart hardness to water.
Hordness of water is commonly recognized by it; soap~destroying
powers &s ;hcwn by the aifficulty of obtaining lather with soap.
The Hotal hardness of a waber is the hardness of the water in
its original stote. Total hardness is divided into "permanent
hardness" and "temporary hardness". Permanert hardness is the
hardness of the water remaining after the sample has been boiled
and it representse the smount of mineral salts that cannot be
removed by boiling. Temporary hurdness is the differemce
between the total hardness and the permanent hardness and
represents the amount of minsral salts that can be removed by
boiling: Temporary hardness is due mainly to the bicarbonatses of
caleium and megnesium and iron, and permaenent harnsss to the sulvhates

and chlorides of caleium and magncsium. The permarent hardness
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can be partly sliminatsd by adding simple chemicel softensrs
such as ammonie or sodium carbonate, or many prepared softeners.
Water thet contaeins a large amount of sodium carbonate and
small amounts of caleium ond megnesium salts is soft, but if
the calcium and magnesiw: salts are present in lerges amounts
the wator ie hard. Water that hes a tctal hardness of»EOO

parts per million or more is usually classed as excessivsly

[e7

hard. Many of the Sasketchewan water samples have a fotel
hardness grsatly in excess of 500 parts per wmillion; when the
total hardnsss exceeded 3,000 psrts per million no exaet
hardness determin&tion.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
goap hardness in some cases were ™ de after the samples had
been stored fcyr some tims, the temporary hardness of some of

the waters =25 they come fram the wells probably is higher than

that given in the table of anelyses.
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Water from the Unconsolidated Deposits

No analysis was madc of the waters of Lynthorpe creck or
Twelvemile lake during the course of this investigation. The wator
is known to be highly charged with mineral salts in solution, and
in such concentration as to render the water unfit for domestic usc
and generally unsatisfactory for stock. During periods of ample
precipitation, streams, flowing from the highlands to the south into
the western end of the lake, rendor the water of this part slightly
less "alkaline" than water in the castern marshlands. The water in
Lynthorpe creek during the part of the yoar when it is flowing is
used for stock, generally being taken from shallow wells sunk in the
silts besidc the stream bed, rather than dircctly from the stream
itself, During this time of the year the water is fairly frec of
sulphate salts, the concentration of these salts increasing as the
water becomes stagnent in the autumn. The few wells sunk in deposits
of Recent alluvium covering the bottoms of some of the couléeson tho
uplands produce & soft, or moderatcly hard, drinking water. The cuality
of the water depends essentially upon the type of sedimonts through
which the surface waters have percolated in passing down from the
uplends to the coulée bottoms. Waters passing through bouldor clay or
Bearpaw shales will probably contain appreciable amounts of sulphato
salts in solution, but seepages from the Ravenscrag in the southern
end southeastern townships are of better quality. When water from any
type of shellow well is being used for domesftic purposes, care should be
exercised in keeping the source free of sewage or othor decaying organic
materials that is likely to cause pollution.

Four samples of water frow various sources in the glacial
drift in this municipality were collected and analyscd by the Geological
Survey. The result of e total salt determinetion of another samplc by
the Provincial Analyst, Saskatchewnn, is also available and rccorded on

the accampanying teble. Considerable chenges occur in the charactor
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and porosity of the sodimonts forming the glacial deposits over the

municipality, end often within limited arcas. Corresponding changos

in the character of water derived from thc drift are also to be

expected. Honce, if undrinkable wator is found at onc location or

at & specific horizom, it does by no means follow that such conditions

prevail over large areas, The compact bluish groy boulder clay is

gonerally regarded as being the source of the greater smounts of

the mincerel salts that contaminate waters from the drift. Henco,

wells sunk centirely in boulder clay yicld a water that is usually

highly charged with mineral salts of which sodium sulphatec (NazSO4),

moegnesium sulphate (MgSO,), and celcium sulphate (CaS04), are the

most common. The total solid content of such woters may exceed

4,000 parts per million which renders them unfit for drinking purposes,

and causes marked scouring effects when used for watering stock.
Extensive beds of sands and gravels, lying at or near the

surface, and not covered by any appreciable thickmess of clay, yicld

a water that is similar to surface supplics., It is soft or only

moderately hard, and having had little opportunity of absorbing

mineral salts is of good quality f r all domestic roguirements, In

general porous beds of sands and gravels buried under groater thiclmoess-

e¢s of clay are correspondingly more highly mineralized. Many cxceptions

are found, due to irregularities in the texture of the bowlder clay,

but in goeneral, the deeper wells in the drift yield the more "alkaline"

water. OSince the essential diffcrences in the moraine and till doposits

is in porosity and abundance of porous beds and pockets, the forecgoing

generalizations are applicable to both. Analyses Nos. 12, 13, 15, 17

and 18 are of waters taken from sand and gravel pockets forming

aquifers in the "moraine" and the till deposits. These waters are

all highly mineralized, the lowest having a total salt content of

1,620 parts per million. Anelyses Nos. 13, 15, 16, and probably 18,

contain oxcessive amounts of magnesium and sodium sulphate; Epsom and
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Glauberts salts, rcspectively. Thesc wators are not suitable for
domostic use ond would tend to ceusc scour in stock. The wator

would not be as harmful during the wintor months when tho stock arc
fed dry fodder, but it is doubtful whether water of the quality
indicated by analysis No. 17, containing as it dooes 1,448 parts por
million of magnesium sulphatec, the morc harmful of the two salts,
should be used for stock at any ti. 5, if bettor wobter is availabloe.
Samplc No. 12 indicates a large conconbration of sodium carbonate,
Ne.oCOze The occurrence of this salt in solution in such lorge cmounts
is uncommon in waters from thc glocial drift, and suggests rathor

that the woter may be from the Easteond formation although tho resident
reported the aquifer to be gravel. It is probable, however, that a
port of this well's supply docs comc from the underlying bedrocl: into
the glecial aquifer., The water is quite soft, as the 2,000 parts

por million of dissolved salts present arc largely salts of sodium
which do not contribute to hardness., The total hardness is only 450
parts per million, 300 parts of which arc tcmporary and removablc by
boiling, The total solids are made up of 1,159 parts of sodium sulphate,
691 parts of sodium carbonate (black alkali or soda), and only minor
emourts of severel salts., The sodium sulphate is not present in
sufficient amounts %o bo harmful to persons accustomed to the usec of
mincralized weter., The presencc o the sodium carbonate tonds to

give the weter a flat teste, and to render it harmful to vegototion,
elthough the resident uses this water for irrigating his gorden with
apparently satisfactory rcsults.

Samples Nos, 9 and 1€ are of waters that come from deposits
of "black muck"occurring in the glacial deposits. Thc water of sample
No. 9 comes from a bed thet lies on top of the Bearpaw and whorc the
salts inherent in the clays of this formation are dissolved in tho
weter. This analysis is typical of a water from the Bearpaw, having
an exceedingly high.mineral salt content, 10,280 parts per million,

made up largely of sodium sulphate (6,154 parts per million) and
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mognecsium sulphate (2,363 parts ¢ r million). The large amount of
snlcs dissolved in this water prohibit its use cven for stock.

The wetor of scmplc No. 1€ has also been modificd by the proximity

of the aquifer to the Bearpew formotion. Tho water has a total
mincral salt content of 3,840 parts per million, of which 2,361 ports
ere sodium sulphate, 970 partssodium cerbonate, and 239 parts sodium
chloride (common salt). Tho vegetation in the black "muck" gives

en oil-like scum to this water. It is unfit for houschold usc, ond
does not prove satisfactory when used for watering stock, and should
not be used for this purposc.

Water from thce Bedrock

Three seamples of water from the Revenscrag were collcctod
end analyscd by the Geological Survey, and the rcsults of three other
analyses by the Provincial Analyst, Saskatchewan, are also given on
the cccompanying teble. In makin, generalizations regarding the
character of waters from the Ravenscrag, or for that matter any of
the Dbedrock formations, it is difficult to determine what percentoge
of the salts prescnt in solution arc inhcrent in the bedrock and
what are dissolved from the overlying glacial deposits by the dovmwerd
percolating waters. In mearly all the waters analyscd from the
Ravenserag formation, sodium sulphate is the predominmmt salt prosent,
ranging from 400 to over 3,000 parts per million, Thesc figuros do
not secm to show any direct relationship with depth of well or
charscter of aquifer. Waters from the Ravenscrag differ from drift
waters, however, in that they genorally contoin a much large concons-
tration of sodium carbonate (NapCOz) and minor amounts only of
magnesium sulphate (MgSOs). Magnesium carbonate also seems to bo
more characteristic of waters from the Ravenscrog then the drift.
Hence, water from the Ravenscrag is generally softer than water from
the drift. Persons unaccustomed t highly mineralized waters will

undoubtedly be affected by the high sodium sulphate content of wvmter
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from” this source, and the high sodium ctorbonate pontenf would in

3

manyfinstances render these wﬁtérs unsuitable for %gg@ggtigg gordeons.,
This water is being used extengively for dr,_inJg;pg,thwemg;;'.and f'oms
the main supply for the town of Maxs?one. Nearly all Ravenégrag
woters contain varying amountg of iron. Iron in any very large amount
is objectionable in water. :A,considerable part of it may be

removed by allowing the water to come in cotibact with the air,
whereupon the iron in solution will appear as o brown precipitato,
which, given sufflclent time, will sebttle on the bottom of the
container. A simple méthod of seration, which has proved effective

in some areas, is to suspend a sk'et‘ofléulvunized iron botwoon

the pump ond the trough. The wetber .is allowed %o pass over the
gheet in a thin stre&m,npresentlng as great b su;face aren to tno

air as possible, The iron upon ox1aat10n settles out on the bottom
of the trough. Agitation of the weter is also offective in romoving
irdn. Ip‘general, weters from tho Ravonscragvfonmatidn in this arca
are inforior for domestic use to‘wuters found at shallow depths in
the glacial deposits.

Five somples, Nos. 1, 6, 104 11, a;d 14, were collocted from
the ﬁastend formation and analysed. The samplos; with ﬁhé exception of
No. 10, are typical of waters from this formatlon in that thay contain
between 2,260 and 4,440 parts per million of dlssolvcd maper&l salts,
made up mainly of sodium sulphate and sodium carbonate'with lessor
amounts of calcium end mognesium carbonate and sodium chloride. The
high amount of sodium sulphate in these waters renders them of in-
ferior quality for domestic use, nnd the 3,089 parts per million
present in sample No. 14 renders this woter unsatisfactory oven for
stock use. The high content of sodium carbonate in these waters
makes them of doubtful value for irrigation. Samploe ﬁo. 10 is morc

typical of water from o glacial sourcé, and it is probable that part

at least of the well's supply comcs from the overlying drift. This
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woter is used for domestic purpescs, although the 433 parts of
magnesium sulphate that thce water contains undoubtedly gives it o
laxative cffcct,

No samples of water from thc Boarpaw formation were
collected, but it is believed that watcrs from the upper bods in
this formation contain both sodium and magnesium sulphates in fairly
large amoﬁnts, together with appreciable amounts of common salt.
Such wetors are unsuitable for domestic use, but have been used for
wotering stock when better supplies are not awvailable, Waters from
greater depths in the dark grey shales of the formation generally
exhibit such o concentration of sulphate and chloride salts as to be

unfit for any farm use.
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