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Bamr I
INTRbDUCTION .
The present report is an aﬁtempt to assemble the data on ground-
wotor resources in a form that will be useful to well drillers, farmers,

municipal authqrities, and others interested in obtaining adequate water
supplies’ .

Publication of hesultg

The essential information pertaining to ground=wnter conditions
is being issusd in reports that; in Manitoba, cover a square block of
sixteen townships lying between the correotion lines and beginning at the
Saskatchewan boundary,., The reports on the most southerly strip of the
provinee include in addition the two townships lying morth of the
~ International 3oundary. The sgeretary-treasurer of each municipality
~will be supplied with the. information covering that munjeipality, and
‘oopies of the reports will also be available for study at offices of
. the Provinecial and Federal Der ortments, - Furthqr assiitance in inter=

preting the reports may be obgalned by oapplying to the Chief Geologist,
-quological Survey of Cenada, Ottawn. . C

How to Use the Reporﬁ

* Anyome desiring information concerning. groundﬂwuter in any
porticular locality will find. thé eveileble date listed in the well

records, and other pertinent information on the maps of the aren, For
those unfamiliar with these reports it is, perhaps, advisable that thot
part dealing with the arean.as & whole be read first, so as to be in a
better position to understand the more particular deseriptions of each
township that follow. Also, the map accompanying the report should
prove a useful source of reference when readlng the #ext.

. The map conslsts of two figurese -~Figure I shows bedrock and
surface geology.. The.water-benoring properties of the bedrock change
from formation to formation, and are referred to in-subsequent pages.
The type of glacial deposit at the surface may be lotermined from the
map, and its possibilities as an aquifer are ulso (isoussed in this
report. .

' Figure 2 shows the location and types of wells in the area,

the ;land relief (topography), and-the-drainage paﬂtern, Not every well

is plotted on the map, but most of those giving pertinent information

are shown, and probably include 90 per cent of the wells in the area.
Where ‘ground water is not readily ‘available, or carries too much dissolved

salts to be used, dugouts often form the only means of supply. The .

topogrophy is shown by contours, or lines of equal elevation, spaced at

vertical intervals of 50 feet.

. I .

The well records are compiled from daté obtained by interviewing
formers, and in many cases their accuracy depends upon the farmerts -
memdory. Wherever possible daba were checked by plumb=line measurement
to the neorest foot. The wells are tebuleted by townships and sections,
and the total depth of the well, depths to the water level at high and low
stages,. and, where possible, the depth at which the wnter=bearing
horizon occurs, are all listeds The general character of the water
is stoted;, 'and the use to which it ocan be put. Wells from which
semples were teken for analysis are indicateéd on the well-record sheets.
Ln idea of how much water o well can be expected to yield is suggested
by the number of stoek (cattle and horses only) that can be
wetered at 4ite One head "is sssumed -to consume between 8 and

" Pallgge=of water o day. Unless_/£odJowed—~by-thz—-word—-‘eniyﬂ~
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the figure for the number of stock watered is not necessarily the )
maximum yield of the well, but simply the greatest emount that the present
user has required, The word "only" indicates that the figure given is the
maximum yield of the well, To obtain the position of an aquifer at any
given point, the elevation of the point should bo determined from the
contours on Figure 2 of the map. Elevations of adjacent wells may be
foumnd in the well records and the depth to the aquifer can usually be
determined from them., By compering elevations the depth of the aquifer
below the unlmown point may be estimeted, This method is particularly
applicable to bedrock wells, but may not be successful where information
is too limited, or where the glaciel drift is thick and of an irreguler
character., In such instances & person searching for water should refer %o
the text for information on the nature of the deposits in that area.

GLOSSARY OF TERMS USED

. Alkaline, The term 'alkaline' or 'alkali' weter has been

applied rather loosely to waters having a pecuyliar and disagreeable taste,
and commonly a laxetive effect, The waters so deseribed in the Prairie
Provinces are those heavily charged with sulphates of magnesium and sodium
(respectively Epsom salts and Glauber!s salts) and arc more correctly
termed sulphete waters., Truly 'alkaline! waters owe that property to the
presence of calcium carbonate and calcium bicarbonate. In this report an
attempt to adhere to local terminology is made by referring to sulphate
waters as 'alkali! in the well records, and the term 'alkaline'! is avoided,

Alluviume Deposits of eclay, silt, sand, gravel, and other
meterial in lake beds and in flood plains of modern streams, The term
also includes the material in river torraces, which once formed part of the
flood plain but are now above it,

Aquifer, A porous bed, lens, pocket, or deposit of material that
transmits water in sufficient quantity to .satisfy pumping wells and springs.

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

Bentonite.and bentonitic clays have the property of swelling when
water is added to thems They occur as white beds as much as 2 feet thick,
but usually much thinner, end are probably formed by the weathering of
volcanic ash, ‘

Buried pre-Glacial Stream Channel, A channel eroded into the
surface of the bedrock by a stream before the advence of the continental
ice=sheet, and subsequently either partly or wholly filled in by sands,

gravels, and boulder clay deposited by the ice~sheet or later agencies.,

Conl Seam, The same &s a coal bed, It is a deposit of carbonaceoms
material formed from the remains of plents by partial decomposition en
~ burial, )

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

Continental Ice-sheets The great ice-sheet that covered most of
the surface of lanada many thousands of years agoe

Escarpmente A cliff or rolatively steep slope separating-level
or gently slopping areas,

Flood Plain, A flat pert of a river valley ordinarily above water

Mut—submerged when the river is in flood.:i It.1a an_ares where_silb-end
clay are being deposited, ‘
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Glacial Drift, & general term that includes all the loose;
wnconsolidated materimls that were deposited by the ice-sheet, or by
the waters associated with it., Clay containing boulders usually forms
e large part of the glacial drift in an area, and is called glacial
till or boulder clay, and is not to be confused with the more general
term glacial drift, which occurs in the following several forms:

(1) Terminal Moraine or Moraine, A ridge or series of ridges
formed by glacial drift thet was leid down at the mergin of a moving
ice=sheet, The surface is characterized by irregular hills and undrained
besins,

(2) Rame Moraine, Assortell deposits of sand and gravel laid
down at or close to the ice margin, The topography is similar to that
of a terminal moraine.

(3) Ground Moraine. Boulder clay (till) laid down at the base
of an ice~sheet, The topography may vary from flat to gently rolling.

(4) Glacial Outwash. Sand and gravel plains or deltas formed
by streams that issued from the continental ice=sheot,

(5) Glacinl-leke Deposits, Sand, silt, and clay deposited in
glacial lakes during the retreat of the ice-sheet,

Shoreline. A discontinuous escarpment, with intervening
gravel beachos and bars, which indicates the former margin of a glacial lake.

Ground Water. The water in the zone of saturation below the

watoer-table,

Hydrostatic Pressures The pressure that. causes water in a
well to rise above the point at which it was first encountered in the well,
namely, at the level of the aquifer,

Impervious or impermeable;' Beds such as fine clays or shale
are considered to be impermeable when they do not permit the perceptible
pessage or movement of ground water,

Pervious or Permeable, Beds are pervious or permeable when
they permit the perceptible passage or movement of ground water, as in the
case of sands and gravels,

Preo~Glaocial Land Surface, The surface of the land as it
existed before the ice-sheet covered it with drift,

Recent Depositse Deposits that hove been laid down by the
agencies of water and wind since the disappearance of the continental ice~
sheet; for example, alluvium in stream valloys.

Sand Point or Driven Well, A sand point is a piece of
perforated and screened pipe 2 or & feet long, which ends in a sharp point.
It is fastened to lengths of ordinary pipe and forced down into surface
deposits of a sandy or gravelly nature., The depth of such a well rarely
exceeds 30 feet, '

Unconsolidated Deposits, The mantle or—covering of alluvium,

" rpre—glaciel solls, and glacial drift bogsisting of loose, unoementad material
that overlies the bedrock,

Variegated, Beds so described show—different colours in
‘alternating beds or lenses. '
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Water-table, The -upper-limit of the part of the ground
saturated with water, This may be near the surface or many feet beiow
it. A water-table is said to be perched when a zmec of saturated material
is separated from the main wabter-table below by a zone or zones o]
unsaturated material, ’

Water-worked Till, Glacial till or boulder clay thet has been
subjected to water action, usually near the margins of glacial ‘lakes, so
thet the fine clay has been washed out and a deposit that may be composed
mainly of sand and gravel is left behind, '

Wellse The term refers to eany hole sunk in the ground by eny
means for the purpose of obtaining water., If no water is obtained they
are referred to as dry holes, Wells yielding water are divided into four
classess

(1) Flowing Artesian Wells, Wells in which the water is under
sufficient hydrostatic pressure to flow ebove the surface of the ground
at the well, '

(2) Non-flowing Artesian (Sub-artesian) Wells. Wells in whioch
the water is under sufficient hydrostatic pressuwre to raise it above the
level of the aquifer, but not above the level of the groumd at the well,

(3) Non-artesian Wells, Wells in which the water does not rise
above the water~table or the aquifer,

(4) Intermittent Non-artesian Wells, Wells that are generally
dry for a part of sach year,

GENERAL DISCUSSION OF GROUND WATER

Almost all the water recovered from beneath the earth's surface
for both domestic and industrial uses is meteoric water, that is, water
derived from the atmosphere, Most of this water reaches the surface as
rain or snow, Part of it is carried off by streams as run-off; part
evaporates either directly from the surface and from the upper mantle of
soil, or indirectly through transpiration of plents; and the remainder
sinks into the ground to be added to the growndewater supplies,

The proportion of the total precipitation that sinks into the
ground will depend largely upon the type of soil or surface rock, and on
the topography; more water will sink into sand and gravel, for example,
than into clay; if, on the other hand, the region is hilly and dissected
by numerous- streams, more water will be immediately drained from the
surface than in a relatively flat area, Light, continued precipitation
will furnish more water to the underground supply than brief torrential
floods, during which the rum-off may be nearly equal to the precipitation,
Moisture failing on frozen ground will not usually find its way below '
the surface, and, therefore, will not materially replenish the ground-water
supplies, Light rains falling during the growing season mey be wholly
absorbed by plants, The quantity of moistire lost through direct evaporation
.depends largely upon temperature, wind, and humidity. Locally these
deposits may become very extensive. The water-bearing properties of
alluviel deposits are variable, but, in general, such deposits form favourable
aquifers, They are porous, and readily yield a part of their contained
water, although in places their porosity may be greatly reduced by the
presence of fine silt and clay., This type of deposit may be expected to
yield moderate domestic suppliesthrough shallow wells, and larger supplies
if-the-deposits. are-extensive, ’ . {

In some areas of relatively steep slopes, valleys have been partly
filled with sand and gravel, whioch, in turn, have bsen ocovered with

impervious clay and silt, These cirocumstances commonly-give risq_to-artesian
conditions in the lower part of the velley,
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DISCUSSION OF WATER ANALYSES

Both the kind and quantity of mineral matter dissolved in
a natural water depend upon the texture and chemical composition of
the rocks with which the water has been in contacts Pollution is
caused by contact with orgenic matber or its decomposition products.
Analyses of well waters for mineral content are nade by the Department
of Health and Public Welfare, Winnipeg, and by the Bureau of Mines,
Department of Mines end Resources, Ottawa.

As the ground-water survey of Manitoba progresses an effort

is made to secure samples representative of each major aquifer
encountered; the purpose of this is to compare the chemical characterist-
jes of weters from the various geological horizons end, thereby, assist
in making correlations of the strata in which the waters occur. The
mineral content of natural waters is also of interest to the consumers,
though.the effects of the constituents are usually already apparent.
The quantities of the various constituents for which tests are made are
given as 'parts per million?!, which refers to the proportion by weight
of each constituent in 1,000,000 parts of water. A salt when dissolved
in water separates into two chemical units ocalled ‘radicals', and these
are expressed as such in the chemical analyses. In one group are

. included the metallic elements of calcium (Ca), megnesium (Mg), sodium
(Na), and irm (Fe), and in the other group are the sulphate (S04),
chloride (Cl), bicarbonate (HCOz), carbonate (COz), and nitrate %Nos)
radicals, The radicals listed in the analyses tebulated in the second
part of this report con be combined to give the actual quentity of the
particular salts present in the woter, but this is not done here as the
radicals alone give enough information to identify the water types. In
fact, the sulphate, chloride, and carbonatec radicals, plus the hardness,
serve to identify a water, and crude field tests on the hasis of these
constituents were used in some ereas to outline more completely zones of
the various water types,

The follaving minoral constituents include all that-are
commonly found in natural waters in quontities sufficient to_have eny
practical effect on the value of waters for ordinary uses:

Silica (Si0p) is dissolved in smell quantities from almost
all rocks., It is not objectionable except in so far as it contributes
to the formation of boiler scale,

Iron (Fe) in combination is dissolved from many rocks as well
as from iron sulphide deposits with which the water comes in comtact, It
may also be dissolved from well casings, water pipes, and other fixtures
in quantitiocs large enough to be objectionable, but separates as the
hydrated oxide upon exposure of the water to the atmosphere, Excessive
iron in water causes straining on porcelain or enamelled ware, and
renders the water unsuitable for lawndry purposes. Water is usually
considered not poteble if the iron content is more than 045 part per
million, .
Caleium (Ca) in the water comes from mineral particles
present in the surface deposits, the chief sources being limestone,
gypsum, and dolomite, Fossil shells provide a source of calcium, as
does also the decomposition of igneous rocks. The common compounds of
~caleium are caleium carbonate (CaCO;) end calcium sulphate (CaSO4),
neither of which have injurious effects on the consumer, but both of .
which cause hardness,

Magnesium(Mg) is a common constitnent of meny igneous rocks and,
therefore, very prevalent in ground water. Dolomite, a carbonata of
caleium and magnesium; is also a sowrce of the element,-.-The sulphate—of



-6-

magnesie (MSO4) corbines with water to form 'Epsom salts,! and renders
the woter unwholesome if present in large amounts,

Sodium(Na) is derived from o number of the importont rock=
forming minerals, so that sodium sulphate and carbonate are very common
in ground waters. Sodium sulphate (No,S0,) combines with water to form
*Glauber 's salt' and cxcessive amounts mnke the water unsuitable for
drinking purposes. Sodium carbonato (NayCOz) or 'black alkali' waters
are mostly soft, the degreo of softness deponding upon the ratio of
sodium carbonate to the caleium and mognosium salts, Waters containing
sodium carbonate in excess of 200 parts por million arce unsuitable for
irrigation purposesl, Sodium sulphate is less harmfule

IThe extreme 1imit of salts for irrigation is taken to be 70 parts
per 100,000, but plants will not tolerate more than 10 to 20 parts per
100,000 of black alkali (alknline corbonctes and bico.rbona’ceja. Frank
Dixey, in 'A Practical Handbook of Wator Supply'!, Thos. Murby & Co.,
1931, Pe 254:.

Sulphates (804) reforred to in this report are those of

calcium} magnesium, and sodium, and have been montioned above in referring
to thesd radicals. They are also formed by oxidation of iron sulphides,
and, herce, it is not uncommon to find iron in sulphato waters.

Sulphates cause permanent hardness in water, and injurious boiler scalo,
Sodium ond magnesium sulphates are laxative when present in quantities

of more ‘than 900 parts por million, The writers found that acclimatized
people could drink water containing as much os 2,000 parts per million

of all three of the principal sulphates, but that when all wore present

%gantltles over 1,500 parts per million the wotor was commonly laxative.
0se not accustored to ite
Chloride (Cl) is o constituent of all mntural woters and is

‘dissolved in small quantitics from rocks. Waters from wells that penetrato
briner or salt doposits contain large quantities of chlorido, usually as
sodiw b'loride (common salt) and less commonly as caloium chloride and
mognesium chloride, Sodium chloride is o characteristic constituent of
sewage. and any locally abnormal quantity suggests pollution from this
source. Howcver, such abnormol quantities should not; in themselves, be
taken os p081t1ve proof of pollution in view of the many sources from
which -~hloride may be derived, Chlorides impart o salty taste to water

if presert much.in excess of 500 parts per million. In southweostern
Monitoba ~vaters with cs much as 3,000 parts per million of chloride are
used domestioally, though more than 1,500 parts per million is generally
considerou undesirable. The following figures apply to chlorides: stock
will -eguire less salt if the water bears 2,000 parts per million; more
thaiy 5,000 parts per million is wnfit for humen consumption; more than
8,000 parts per million is unfit for horses; more then 9,500 parts per
million s too much for cattle; and more than 15,500 parts per million is
woxcessive for sheep., Mugnesium chloride, loss common then sodium chloride,
is very gorrosive to metal plumbing,

Jitrates(N03) found in ground water are decomposition products
of organ'E mteorials; they arc not harmful in themselves, but they do
point to urobable pollution, It is recommended that a bacterial test be
made on whter showing an appreclable nitrate content, if it is to be
used for domestic purposes. -

g falkal nity*, Calcium and magnesium carbonate cause hardness in water,
which mey |08 partly removed by boiling. Sodium carbonsto causes softness
in waters\ and is referred—to—urder—Sodimtubove.

¥arbonates (COz ) in water are 1ndlcated in the table of’anulyses
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Bicarbonates (HCOz), Carbon dioxide dissolved in water
renders the insoluble calcium and megnesium carbonates soluble as
bicarbonates. The latter are decomposed by boiling the water, which
changes them to insoluble carbonates., '

Hardness is a condition imparted to waters chiefly by
dissolved calcium and magnesium compounds. It here refers to the
soap~destroying power of water, that is, to the amowt of soap that
must first be used to precipitate the above compounds before a lather
is produced, The hardness of water in its original state is its total
hardness, and is classified as 'permenent hardness' and ‘'temporary
hardness', Permanent herdness romains after the water has been boiled.
It is caused by mineral salts that cannot be removed from solution by
boiling, but it can bo reducod by troating the water with natural
softeners, such as ammonia or sodium carbonate, or.with many manufactured
sof teners, Temporary hardness can be climinated by boiling, and is due
to the presence, of bicarbonates of calcium and magnesiume, Waters
containing large. quantitios of sodium carbonate and small amounts of
caelcium and magnesium compounds are soft, but if the latter compounds are
present in large quantities the water is hard. The following table™ may

1Thresh, JoCe, and Boalo, J4Fe: Tho Examination of Waters and Water
Supplios; London, 1925, pe. 21,

be used to indicato tho degroo of hardneoss of o water:

Total Hardnoss

Parts per million Charactor

0'.-50...-...............---Very soft
50-100'..0..0:0000}00.1.«. ..Moderqtely sof't
100"15030000.101-ooo.oouno-oslightly hard
150-200-....................Mbdorately hard
200=300¢a0seeessssevsncssesolard
300 «+ ..a.-................Véry hard

The above table gives the generally cocepted figures for hardness, but
the people of southwestern Manitoba have become accustomed to harder
waters, and the following tablc, based on about 800 field determinations
- ‘of hardness, by the soap method, is more applicable:

Parts per million Character

0-1000...--...............Very sof't
100-150.......,......u...nSoft
150-250.-.....-.............Mbdoratoly hard
2602350040 0000000000000 esesliaord
350-500......".............Very hard
5004 ootooloocoooo.coo.o-.EhCGGSSiVely hard

Waters having a hardnoss of up to 300 parts per million are commonly
used for laundry purposcs. In southwostern Mcnitoba, hardnoss ranges
. from less than 50 perts por million to morc then 2,500 parts per
million.



PART X1
TOANSHIPS 7 TO 10, RANGES 14 TO 17, WEST PFRINCIPAL MERIDIAN,
MANITOBA

(Carberry Arcn)

Introduction

Tho Carborry aron lics enst of Brandon, and includes parts of
tho Rural Municipalitiocs of North Cypross, South Cyprcss, Oakland, and
Cornwallise Tho prineipel communities aro Carberry, Shilo, Wewanesa,
and Glenboro., Information on ground-water rosourcos wns collected in
tho summor of 1948 by J. 4. Elson, cepobly assistod by E. Hutney,

Physical Footuroes

The arce is a plain, which is quite flat arowmd Carberry and

Glonboro, but is clsowherc undulating to hilly., The hills for the most
port arc sand dunocs, somo of thom 25 to 40 fuet high, though usunlly
much lowere In the southwest, the arova bordors on tho Tiger Hills,
which rise onc or two hundred feet abave the genorcl lovel, and which
roprosont a reccssional morainc, formed during o pouse in the rotreat
of tho last ice=shuots Tho centrel port of the ares, composod of send,

fow velleys. Epinettc Swamp and Epinotte Cresk lio in & southenst
“tronding deprossion in the northecentral part of tho arcae Assiniboino
River ontors the west sido in the middle of the northwest quartor and
flows southcast most of the way ecross the aree, It turns to the northoast
about midway of the southeoast quadrant, and loavos the aroen about midwey
of its oast sido, The southcasteflowing scction of the river lies
parallcl with the Epinottc Swamp depression, Souris River ontors the
aroa in the southwest corner and flows northeast to Assiniboine River,
In tho wost holf of the aros, south of the river, several small intore
mittent streoms drain the land, mninly into Souris River, fbove its
confluence with the Souris, Assiniboine River Valley is in goneral
less thon 75 feot doep and in many places not much wider than the channel
itself, thero being few terraces, Tho valleys of the Souris, and
of the Assiniboine below the mouth of the Souwris, arc about a mile wide
end up to 150 foet deep, with numerous flat terraces between the channel
and tho tops of the valley sidess Both rivors moander on flat valley
bottoms.e

Altitudes vary from less than 1,050 feet, where the Assiniboine
leaves the area, to 1,550 feet in tho Tiger Hills in the southwest part
- of tho aren, Tho relief is variable, for the most part being less than
10 foet but incrcasing to 30 or 40 feet in the sand dunes in the cost,

Geologz

Table of Formaetions

Ago Pormation Charactor Thicknoss

(Foot)

Recent Alluvium Stroam=laid mud, silt,
sand and gravel




Ago

Formation

Charnctor

Thicknoss
(Foot)

Pleistocono

Loke doposits

Silty clays, fine sands
ond silts, dunod sands,
sassorted sands and gravel
in beaches and doltas

0-50

Glacial drift

Iill, clay, send,
grovel, boulders,
assorted sand and
grovel in outwash
plains

0=~400

Uppor
Crotaceous

Riding Mountain

Upper beds of medium
to light grey, hard,
siliceous shales
(0donah shale), with
some thin layers
of fine, blue sand
ond bontonite bods;
lowor boeds of
slippery clay shale
that tonds to slump

1,000 +

Vormilion River

Dark groy and black
sholo; comprising
threc momberss
Pombina (dark shele,
numercus bontonito
bands near basc)s
Boyne (grey,
celecarcous shale,
non=cc.locarocous
dark shale near
basoc)s ond Morden
(enlcarcous speck=
lod shale, overe
lying dark groy,
non=calcareous,
blocky shale with
thin partings of
whito sand)

80 4

140 ¢

190‘:

Favel

Grey shale with white
colcaroous matorial;
some bands of lime=
stone; some bentone
ite

160 *

Lower and
Upper Crete
aceous

Ashville

Dark groy to black
shales with silt and
sands

40 %




Age Forrntion Charcetor [hiclness
(Feot)
Lowor Cretaceous Swen River | Whito to groen
sandstone, black
shale and silt 60
Jurassic Light groy to red

shale, calcaroous
sandstone, grey to
buff to brown
shales, light groy
limestone and
sandstone 380

Jurassic or )
earlier Amaronth Rod beds and gypsur 220

In tho south, tho area is underlain by Upper Cretacecous shales
of the Riding Mowntain formation, North of townships 7, no information
is available on the bedrock formations, and it is possible that tho
Uppor Crctaceous deposits have been removed by erosion. The hard, uppor
(Odanah shale) part of the Riding Mountain formation underlies the area
roughly south of & line drawn from the northwest corner of tp. 7, rge., 17,
to the southeast cornor of tpe. 7, rge, 14, The aroa to the north of this
line is undorlain by tho lower part of the Riding Mowntain formation, o
soft shaloc that is impervious ond does not yiold water, The harder '0Odonah
shale! to tho south yiclds wator of a somowhat salino character, Its basc
lies at an altitudo of about 1,100 feot, cnd if rock is not cncountered
in drilling down to that altitude, it is unlikely thet a sctisfuctory
wator supply will bo obtained from rocks belows However, wator might be
obtained in any unconsolidatod doposits found bolow thc altitude of the
base of the 'Odanoh shale's Insufficiont information prevents tho drawing
of the contact of thc soft, lowor Riding Mountain shale with the herd
'Odonah shalet,

The unconsolideated deposits voary in thicknoss from the south,
where bedrock moy in placoes be reached at 10 foet, to tho north, whore
their thickness is unknown but probably very great, Most of those deposits
arc formed of sand, originally doposited in & glacial lake by the ancostor
of the prcscnt fissiniboine Rivor, Tho rivor entered tho lake near the
nortlwost corner of the aree, whero the coarser material was left in
extensive gravel doposits (tpss 9 and 10, rgo, 17), Farther out in tho
loako then lying to tho east, sand was deposited, After the loke was first
dreined, the ancostral Assiniboine flowed in a course now oocupied by
Epinottc Swamp, later moving south to its prosent position, Before being
mantled by vegetation, large areas of sands wero blown by the wind, giving
the rough, irregular, dune topography of tho central part of the area, The
thicknoss of the sand is grenter than 85 feet at Shilo and may be several
hundred feet thereo ond forther east, In general the water-toble stonds
within 50 feet of the surface, and plenty of good quality water can be
easily obtained,

The main unconsolidatod deposits in tps, 7 ond 8, rge, 17,
are fine silt and glacial till, Three layers of till are present, and
lenscs of water=boaring gravel commonly occur betweon the middle and



uppermost tills at depths of the order of 25 foet, The wator may bo
soline and short in supply. In sccs, 4 to 9, tp. 8, rgo. 17, o supply

of water can bo obtained from o sub-artesion aquifer, which has an altitudo
of about 1,185 fcot. Its altitude is probebly greater to tho wost; its
full extont is not knowne A typical soction of tho unconsolidated deposits
in the viecinity of Wowcnesa is given in the section dealing with tp. 7,
rgos 17, There the outlook for obtaining adequate water from wells is

not bright, and dugouts must froquontly be uscd, Tho arons of watere
worked till and of glacial=-lako silt arc not much botter aquifers than

tho till itself, in this vicinity, Adequato supplies arce usually obtained
from tho alluvium of the valloy floors at shallow dopths,

Weter Supply

Except around Wawenoso, thore is on abundant supply of water
in tho Cerberry aroa, and the quality is goods Sendpoints aro used ot
depths varying from 10 to 60 foot, In tho south, some wolls obtain
water from the bodrocks. A discussion of tho water supply in ooch towne
ship follows.

Township 7, Rongo 14, This township is a plain having an
olevatimn of about 1,225 fuct in tho southeorn pert. The northern third
is oceupicd by an croa of sond dunes with local reliof of up to 50 foot,
Tho valley of Assiniboino River passecs through scctions 31, 32, 29, 28,
33, ond 34, whoro tho clevation of the lower, broadest torroco vories
from 1,040 to 1,100 foct above soco=lovel,

Excopt for the terracos of Assiniboine River, which are formed
of elay, the entirc towmship is occupied by sond and silty sond deposits
loid down in wators of & glacial lake, In tho northern poart of the
township no particular bedding or sorting is apparont in the scnds,

Water is ocasily aveiloble everywhere at dopths of from 8 to 40 foct
depending on the topographic locution of the woll, Any well reaching
below an elevation of about 1,170 feet will obtoin an abundant supply

of water, though it is not always nocessary to go this deep., The sands
of the southorn part of tho township (south of scctions 19 to 24) are
either interbedded with sandy clay, or elsc have had clayey layers formed
by the tronsportation of fine particlos down to the watoretable whore
they were doposited as the downward movemcnt of infiltreting wotor stopped.
Bolow tho village of Glonboro two such layers occur, onc at 15 feet boing
obout 3 feet thick and anothor at 20 foot about 4 foot thicke Botwoen
tho two layors is o sand too fino to give satisfaction with sandpoints;
tho coorsor, most setisfactory sand is roached ot about 26 foote West
of Glenboro, thinner, morc numerous layors of clay are thought to occur,
but no opon oxcavetions oxist, ond the doposits have not been obscrvod,
In the southern poart of tho township wator is rcached at about 15 fect,
at an elevation of about 1,215 foot,

Tho quality of wator is good oxcopt in seetion 1 whore tho
sulphato contont is excossivo for human consunptions Elsewhero in the
township the water is clcar and potablo, and varios from soft to slightly
herd, Sulphatos and chloridos are very low, Thoro is enough iron in tho
wator to give it o slightly disagreceblo toasto and, in mony cascs, to
stein vosscls browne The iron is not very noticecblo in the waters of
the sindwduno aroa in tho north of the townshipe

Township 7, Range 15, This township is a plain with o general
slops from the southwest, where tho clevation is about 1,270 feet above
sca~level, to the valley of Assiniboine River in the north, The valloy
is from & to 1 milo wide, terrnced, and is bounded by escarpments about
100 feet high; the river has an elevation of about 1,170 feet above
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soa=lovol, The south half of the township is lovel to gently unduleting,
whereoas much of the north half is a rolling aren of sand duneos with a
relief of 10 to 40 foet, Drainage of the north part is by Assiniboine
River, which trends east, and drainage of tho south part is by Oak Creek
and its tributarios, tho main stream flowing to tho northwest,

Throe distinct types of doposits occur in the townships in
sections 4, 5, and 6, water-worked till, the surface of which is strown
with boulders, has a thickness of up to 15 feet and overlies the hard,
groy %0danah shalet of the Riding Mountain formation, The contral plain
of tho township is composed of sand, and thé description of tho sond
deposits in townships 7 to 14 is applicable. The thickness of the sond is
unknown, but exceads 70 feet., Tho southorn part of the sand aroca is
smooth to gently undulating, whoreas tho northern part, separated from
the south by a winding escarpment 10 to 30 feot high, is composed of
sand dunes, The alluvial deoposits of Assiniboine River in the north of
the township are composed principnlly of light grey to white clay, with
irregularly distributed graovel, sand, ond silt,

In the aron of weatereworked till, in scctions 4, 5, 6, and 7,
water is obtained from wolls bored more then 50 feet deep in shale, in
quantities sufficient for 40 of 50 head of stock but of a quality too
poor for domestic use., Wobter for domestic uso is ohtained, in quantities
barely sufficient, from wells less than 20 feet deep, Water from the
desper wells contains soda, salt, and alkeli, and is often very laxative
to humens, The shalloweor wells give water low in minoral contont,.

In tho sand plain, which forms tho groater part of tho township,
water is obtained by driving sandpoints to a dopth of about 25 feot;
the dopth varios from 8 to 40 foet in the sand duncs of the northe The
supply obtained from those wells is ndequnte for maximum farm requirements,
and the water varies from modorately soft to slightly hard, Throughout
most of the area thero is sufficient iron in the water to give o slight
teste to the water and to cause some staining of water vessels,

On the alluvial terraces of the Assiniboine, wator can usunlly
be easily obteined by sandpoints, though the depths at which it is obtainod
vary more then in the sand plains, and the aquifers may be clay, send, or
gravel, The water supply is ndequate for farm use, of moderately soft to
slightly soft character, and very low in iron content,.

Township 7, Range 16, The soutlwestern part of this township
is o rolling area of knobs and kettles with a relief of as much ns 75 foot.
The northwestern cornoer is occupied by Souris River Valley, which has
precipitous slopes and is about a mile wide and as deep as 130 feet. The
remainder of the township is a plain of rather uniform elevation with o
gently undulating to level surface, except in the northeast where sand
dunes have a relief of up to 30 feet, Tho township is drained to tho
north by Onk Creek and its tributaries, and by Souris River,

The hummocky arce in the south end west is a recessional moraine
composed of sandy and gravelly clay till, Some of the knobs may have coroes
of broken bedrock that hes been shoved out of its formor position by
glaciel action. This moraine occupics all or part of sections 2 to 11,
ond adequate supplies of wator are obtained principally from wells
bored ns deep as 95 feet into a shale aquifer, Most of the water obtained
from depths greater than 20 feet is alkali and rather laxativo to persons
uaccustomed to its Domestic wator of good quality is often obtained ot
depths less than 16 foeet,

All or parts of sections 1, 2, 7, 8, 10, 11, 12, 17, 18, 19,
and 20 arc occupied by relatively shallow deposits of loke clay and
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silt or watoreworked till, These doposits yiold only poor supplies of
alkali water or no wutor ot all, Adoquate supplies of wator (alknli)

for stock arc obtained by boring or drilling into the hard 'Odanah shalot
to dopths of up to 72 fects Somo pockets of gravel and send yicld satis-
factory domestic watere, In this belt, shale lies within 10 feot of tho
surface on tho onst side of tho township, but is buriod undor about

50 foet of drift on the wost side,

Good watcr in sbundant supply is usually obtained from tho
alluvial doposits along tho rivers at shallow d epths.

In tho north and east part of tho township, composced of sandy
loke doposits, water is obtainod from dug wells and sandpoints at depths
of from 6 to 40 feots Tho wator-table lies lowest along Oak Crcok, and
apparently risos gradually to the south and west, Water from those
doposits is of good quality and abundant in supply.

Township 7, Ronge 17, Though tho general slope of the land
“is to the northeast, this township is dissected from southwcst to northoast
by Souris River and the adjocent land slopes towerds it, Sourls Valley
has procipitous sides, and the land on its margins appooars to be flat,
ALt various points along the valley wall and in the stroam bod, Riding
Mountain shale is oxposed, and good sections of the glacial doposits may
be soen in socetions 15, 16, and 28, From the surfuce down, the succession
in svetion 156 is as follows:

Character Thickness
I (Rough average)
Feot
Silt....lll.....0..’...;..‘....!.l...'.l.. 15
Compact, sandy tillesecovossesccocscossasne g
(Lonses of gravel, sand, and silt)eesceecos Ol
Compaet till with shalo frogmontSesseseses 13
Compact till with broken Sh&lOntcoooocc.c. 8

Tho base of tho doposit contains more shale, and grades into underlying
hard shale, Tho hard shalc (Odanah) is sbout 50 feet thick hore, and
contains o few thin bentonito beds that might produce woter; it is undore
lain by soft, grecnish groy shale (the lowor part of tho Riding Mowntein
formation), which is impervious, has littlo jointing, and is unlikely to
bear woter; its thickness here is unknown, but is probably several hundred
feat,

This is the section that one might expect to encounter on drilling
a well in this vieinity., There is a chance of obtaining water in the
sandy beds at about 20 foeet, and some chance of getting falr to poor quality
water in the shalc between 45 end 100 feet, This would probebtly apply
for a mile or two on each side of the valley,

Sections 1 and 2, and parts of 3, 4, 5, 11, and 12, are occupiod
by rocessional morecine, Water is obtoined from local pockets of sand and |
gravel in it at & depth of less than 20 feet, or by drilling a fow feet
into the bedrock, which lies as much as 60 feet below the surfacc,

In the arcas of wotersworked till in eand adjacent to soctions
3 Yo 8, and also townships 28 to 33, weter is obtained in pockets and
lenses of gravel in the till at depths of up to 45 feete It is commonly
too saline for human consumption, but usually fit, ond adequatc, for at
lcast o fow stocks Similar conditions prevail in tho ground moraino of
section 31,
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The soctions not alroady montioned are occupied in part by
glaciel=lake silts and elaoy., Wator is not obteined from the silts but
is found at depths varying from 17 to 40 feet in local pockcts of sand
oend gravol in the till belowe, The wator is hipgh in alkali contont and is
comnonly difficult to find without digging mony test holes,s Good water
is aveilcblo at shallow deopths in the alluvium lying in the bottom of tho -
smaller valleys passing through this crea, In the valley of Souris River,
many of the torraces arc cut into till and are unlikely to be wnter-boaring,
though wheore Lands of gravel are in ovidonce on the surfaco, as in thoe
bottom lands, wator should Lo ensily obtained,

Whoere the terraces were originnlly cut into shule that has
weitherod into brokon fragments, as in the lowor part of tho town of
Wowonese, woter is readily obtanined at dopths no groatoer than 35 fect,

Township 8, Rango 14, The greater port of this township is
occupiod by sand ond uninhabited, Along the alluvial flats ond terrcces
of Assiniboine River, woator of good quality is obtained within 30 feot
of the surfaco in sunds and gravels. Ono woll in section 1 dorives woter
from !block! sand at a depth of 70 feet, Most of tho wells arc sandpoints,
ond water could probably be obtained even in the uninhabited parts ot less
thoan 40 feet. The quality of the woter is good,

Township 8, Ronge 15, This township hae few dwellings, being
mostly occupied by sond dunes, Along and in Assiniboine Valley, water
is obtained from dug wells and sandpoints at dopths of up to 40 feot,
Those wells in the valley are doeper thon those on the plains above,
the latter avercging about 12 feet,

Township 8, Range 164 Tho township is occupied by sand
Gnostly dunes ), alluvium of Souris and Assiniboine Rivers, ond some
water-worked till. Wuter is obteined from sandpoints varying in depth
from 10 to 40 fect, most being less then 20 feet, The water lies some-
what deeper in tho sand duncs on the north side of the township., Wator
is gonerally of good quality, commonly iron beoaring, ond the quomtities
obtelned are adequate,s It is unlikely that woter would be obtained from
tho bedrock in this township, which is the lowor, soft, impervious shale
of the Riding Mountain formation (somctimes referred to colloquiclly os
soopstonc)y This lics beneath obout 100 fuet of unconsolidated deposits
in tho south of the township, and its thicknoss increases to the north,

Township 8, Range 17, Thc northeastern holf of this township
is undorlain by deposits of sand and gravel, In thom woter of good
quality is usually available at dopths of from 8 to 30 fecte Most of
tho southwest half of the township is occupied by silt end wotere-workod
till, which is underlain by till, Wator supply is frequently a problom
hero, but can often be obtained from pockets of sand and grevel in the
till, The woells obtaining water from theso pockots are from 25 to 60 feet
doope In the vicinity of scetions 7, 8, and 9 is a sub=-artesion aquifer
at an elovation of about 1,185 feet that supplios adequato water of o quolity
satisfoctory for stock, This aquifer mey extend over o larger areaq,
ospecially to the wests For further discussion of this aquifer and others
like it nearby, Soc Somple 2230 under ‘Analyses of Water Samples! which
follows, In tho terminal moraine in soction 1, wnter suitable for stock’
is obtained at various depths from pockets of sund and gravel in the till,

Township 9, Rango 14, The ontire townshlp is ocoupied by sand,
mostly in the form of dunes, Soveral dwellings in the centro of the
township obtain ample suppliocs of irone~bearing, but generally satisfactory,
wotor,

The water~table in the centre of the township is very sensitive
to changes of the lovel of Epinette Creek, ond has beon known to rise and
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fall as small dams wore built or romoved, This ropid response is
indicative of the groat porosity of tho sands,

Township 9, Rangos 15 and 16, This township is uninhabited,
and is composod of dunod sends and swamp, Wator can probobly bo obtained
anywhere in it by use of o sandpoint, ot dopths of less than 40 feet,

Township 9, Range 17, Except for section 6, this township is
underlain by sand and grovel doposits that yield an abundant supply of
potable water ot depths of less than 30 feet, On the westorn morgin of
tho township, south of Assiniboine River, alkeli water is obtained at
depths of from 25 to 50 fect from pockets and lenses of send and gravel
in till, Tho dopth to bedrock is not known hero, but it is probable thot
any wells drillod to bodrock would encounter tho lowor soft shalc of tho
Riding Mountein formation, which is impervious rock, wmlikely to be
wator=boaring.

Township 10, Rangoc 14, Scctions 15 to 27 and 29 to 32 of this
Township form o rather lovel plain, composed of sand, whereas tho remaining
sections, also sand, arc dunod, the highest duncs being in the castern
part of the township. Water is oasily obtained everywhereo, sandpoints
being used throughout the areaes In the east, these must be as doop os
40 to 50 feot to ensurc o supply in the dry seasons, To the wost, at
Carberry, 25 feot is usunlly deep enough, and to the south 20 feot is
adequate, In the south, the water mny contein iron, but everywhere it
is poteble and abundant, Beds of sandy silt or silty clay up to 1 foot
thick occur at various depths, and sandpoints should be driven clear of
thoses Onoe occurs at about 15 feet and others at various depths up to
at lcast 60 foot, An excmpleo of the amount of water avnilable is tho
four sandpoint wells ot the Carberry air station, which can supply
100,000 gallons a day.

Township 10, Range 154 The southwestern part is composed
largely of swemps, ond much of the towmmship is not inhebited, The sandy
deposits are similar to those in tpe 10, rge., 14, Wator is obtained
from 25« to 30-foot sandpoints in the northeast, but lics closer to the
surface in the southwest.,

Township 10, Range 16, The central part of the township is
occupied by & swomp ond the romoinder by sand deposits similar to those
described in the preceding townships. In section 35, ample water is
obtained with a 16=foot sandpoint.

Township 10, Range 17, Except for till on the north side of
section 31, this tommship is occupied by sands, grovels, ond swamp. The
sends increase in degree of coarsencss from ocast to west, whero modium
grovels suitaoble for road metal and concrete work are found, Over most

. of the area, water of good quality is obtained at depths of 30 feet or
less, In soction 2, one of the wells supplying Shilo Camp has been driven
to 85 feet, first encountering the water-teble at about 25 feot, This
well supplies about 50,000 gallons a day., A well being dug in the till
on section 31 was not completed at tho time of investigatione

Anelyses of Water Samples

Discussion of Samples

Eight samples of water from the Carberry area were analysed
by the Bureau of Mines at Ottawa, Most of them were selected as being
ropresentative of aquifers of different types and in different areas,



Not all the constituents determined are listed in the table that follows,
silica and potassium having boen omitteds The numbors attached to tho
samples aro for laboratory idontification only and have no special sige
nificonce,

Sample No, 2238 is from a sandpoint well in the centre of tho
village of Glenboro, Tho woter is of good quality., Fiold tests showed
iron in the water in on emount less than 0,5 parts per million, This
givos the water o taste somotimes referred to as 'iodinet', The iron is
harmless to humons, though it may stain porcelain-wore in timee Because
iron precipitates from the water ns an hydroxide when it is exposed to
air, the test for iron must be made immediatedly after the sample is
tekens Due to tho long lapse of time between the collection of the sample
and its onalysis in the laboratory, no accurate tests for iron are made
there 0 .

Sample No., 2235 is representative of the water in the sands
in the village of Stockton, The quality is good,

Sample No. 2232 was from a well dug in blue clay. The woter
corrodes aluminium were rapidly, This is probably due to the bicarbonato,
tho only constituont present in unusual proportions.

Sample No, 2233 was taken from a shale aquifer in the lower
port of the town of Wowenosa, ond is of fairly good quality, though tho
bicarbonato content is high. This was indicated to the investigator as
the typo of water to bo usod in a hospital plannod for the future, The
water should be easily softencd,

Sample No. 2231 was obtained from the gravel sub=artesion
equifer in sec, 7, tp. 8, rge. 17 The quantity of sulphate is oxcessivo,
end the water is laxative to people unaccustomed to alkali water,

Sample Nos 2230 is from a sub-artesion sand equifer in see, 31,
tpe 8, rgey 17¢ Tho water is rather hard, but otherwisc of good quality.
The aquifer is at an elevation of 1,215 feet, Bocouse of the difference
in elevation, the difference in sulphate content, and the difference in
the ratio of sodium to potassium between this well and the one from which
sample 2231 was taken, only 6 miles away, it is concluded thot these
aquifors are separate and distinet from each other, Both are probably
formed of sands and gravels laid down in wvalleys that were covered by
loter glacial doposits, and they probably extend as lang, narrow deposits
towards the higher land to tho west rathor than &s widespread sheets,

The writer has noticed that mony of these buried valleys lie, in 'a general
way, underneath the shallower valleys now visible on the surface.

Sample No, 2229 is from a sandpoint well in the middle of the town
of Carberry, and is represcentative of the area, The quality is quite
satisfacotry,

Sample 2228 was token from & well on the edge of the marshy
sond district south of Carberry. The water was said to leave & varnishe
like stein in vessels, The alkali (metals) content is very high for a
sand aren, and is composed principally of potassium (which has been included
with sodium in the table, for the sake of uniformity)s Whether this is
responsible for thoe coating is uncertain. The potassium might be o result
of contamination by fertilizers, not an unusunl occurrence in sandy arccs.
However, the nitrate content is only average., There mny be samo source
of contamination near the wolle



j eTeYs = g 1113 = 1 194933 = 2 pues = S SIeJINDY® J0J poOsSn s[oquig X
€°T0S |6°S6T | 9°S0E| | Zwr|¥°06v|9"2T |0°2T |€ 2T | L°L0E 94y |vzeT|| 285 | s WosJI933BM *Q°H| [vT|OT |8 (%8 |822C

3.8¢ *2HT | 0°992 062 |2°S62| ¥*6T |#°€2 |T°09 [L°92 | S°#E | 9°90T{| #8S | S| OF T#30H uosTeN #T |OT [Ot (AN |622C
€°Ts6 poéts o.d@.“ OFE |8°€SE| 6°2LT) ¥°S8 [2°427 8°95 | £°92T 0°ELT| | 8LEY 8| €€ | 8 e M jo€ee

B°8SSTP 26 | 2°9€9| | vvE|P ISE| 0" ¥ST) 0°29T|0°T26| ¥ 89T Z°922 0°SSZ | #48Y 30 | vOT A mﬁ am jreee

9°S6¥ [e*90z | ve6ge|| 2s€l6°60v| 9°4T ¥°9 [S°T8 2R €05 |0°9TT]| »T9 | Ws| g2 Lt| ¢ oz |as Jegee
E°LeL 165y | 6°4L2 88¥(9°205) 2°6 |2°TE [L°TI2 S°CT | L°®W [ ¥'IIT|| v6 | & | 2T 9T | 8 |eT |ms |etce
E°¥SE [2°2TT | T°2v2| |0°T22|0°652| »°6T| v*¥ [L°99 | 2°€T [ E°4z |0°L6|! €9v]s | 22 waoadg *I| |ST| 4 |Te|mMN|sEc
6°9¢€s B w9e | orale 0°982 | ¥°562] 074 | O°TST|T°64 | 6°0T #Tv.ee 0°60% | 0£8| 8 | g2 | sxeyjoxaey g A x4 |vT| £ |OT uzdmmmm

| 4 Sy o 1ttt ottt o ==

| &| ¢ || % [5F| 82| og| g| =p| 88| 2E|u2dlEd & § |3|E| 98|88
Bl E m ob |<B| €| TR TF| gE| T38| TEllpeR|5 |5F 3 ple| ekl g%
® ~ ct | oty N\Tr ] m o @ =3 W Bo

| & Set 81 Yr oedowl Tl 8 m)m 5 |82 ELE

| m Bk dleg ] B 8 53]

jag b b . 47 =

. &

ﬁtl.l. PN Fiea e DR 1 8 S LT..I B s S i s IR 3 e P i s el it bl s s ! -
(uerTTTW J9d °s3d) uoTTrTW Jod s3Jed)

(toowp)se sseupaey PISATBUY SB S3UENITISUN) "

| (ueay £1aeqep) ‘uwmm *gow *OuTd' ‘LT O3 4T SO3W ‘OT 03 4 *SAL voud SwAIve TIEM JO SESKTYNY

o ——— o

-t -

SRR RE———



Record of Wells

The well records of this area follow in tabulated form., A
commentary on these has been made on page 1 of this report,

As & general rule the depth to the fPrincipal Water=bearing
Bed! has beon taken as the total depth of the well, ond its eleovation
is given as such, This commonly applies to wells drilled in bedrock or
in wells obtaining woater from o sub=artesian or artesian aquifer in
glocial or bedrock formations; digging or drilling is continued until a
good supply of water is obtained and then operations are stopped, In
shallow surfoce deposits (up to 30 fcet doep), however, wells are usually
dug a short distance below the wator«table during o dry season, and
thereafter water may enter and leave the well ot any point below the
water~table, The level of the woabter~table changes about 2%-feet each
year in near-surfoce deposits of wide extent, but may rise or fall as
much as 8 feet during a wet to dry lO-year cyocle, Hence, the figures -
on tho elevations of the bottom of wells in these deposits are of doubte
ful value, and have been omitted from the last eight townships in the
tabulation,

Only those ¢ "zouts aro recordod whoro a supply supplementory
to tho wells is needed, The symbol 'D! used on tho map (Figurc 2)
indicates soctions whore dugouts mainly ere used for supply.



NOTE: Because of difficulties involved in reproduction, the
tables of well records referred to are not included with this
report., Information regarding individual wells may be obtained

by writing to the Director, Geological Survey of Canada, Ottawa.
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