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PART I 

INTRODUCTION 

The present report is an attempt to assemble the do.ta on ground
wntor resi;:iu.rees in · a f'orm that will be useful to well drillers, farmers, 
municipal authqri t~es, a.nd 'others intereste.d in obtaining o.dequo.to wo.ter 
supplies~ · 

Publication of Result~ 

The essential informo.tion perto.inirig to ground-wnter conditions 
is being issuad in reports thn.t; in Mo.n.i tobo., cover r:t squo.rc block of 
sixteen townships lying between the corroction lines and beginning o.t the 
Snsko.tchewnn boundary. The r eports on the most southerly strip of the 
.Province include in nddit.ion the two townships lying ·north of the 
Inter.national Boundary. T~e s~creto.ry-treasurer of enc~ Illllnicipo.lity 
will be suppiied. with ~he.inforirm.tion covering ~ho.t m~h~cipo.lity, and 

· copies of the reports will o.lso be o.vo.ile.ble for study o.t offices of 
· the Provincio.l o.~d F-edel"o.l Depnrtmen"f;;s. · Furthel' o.ssi~to.nce in inter
preting t .he reports mo.y be obto.iried by o.p'plying to the Chief Geologist, 

.. Geologico.l Survey o-f -Ce.nada, bttawu. · 

How to Use the Report 
I 

.Anyone de$iring ;i.nforinn.tion concerning ground-water in o.ny 
po..rliculnr locality will f,ind . the o.vailo.ble do.to. .listed in the well 
records, o.nd other pertinent inforrae. tion on the mo.ps of the a'rea. • For 
those unfamiliar with these reports it is, perhaps, ·a.dviso.ble th~t · -tho'.t 
part dealing with the o.rea as ti. whole be rend first, so o.s to be in o. 
better position to understo.nd the more pnrticular deseripti.ons of eo.ch 
township thn.t follow. Also, the mo.p o.ccompn.nying the report -s1rou.l.d 
prove a useful source of refer ence when reading the t;ext. 

The map consists of two f .ig.ures-.- --Figure ,I shows bedrock o.nd 
surface .geo).ogy .,_ The .. wa:te-1'--bearing properties of ~he bedrock cho.nge 
f'rom formation to formo.tion, o.nd o.re referred to in -subsequent po.ges . 
The .type of glo.cio.l depos.i:t; o.t the surface !Tl!lY be qetermined from the 
mo.p , . o.nd its possib.ili ties o.s o..n o.quifer e. re o.lso di's.cussed in this 
report, 

Figure 2 shows the location o.nd types of,. wells in the o.reo., 
the ;land relief (topography), an.d--the--dr_airia.ge pattern. Not every well 
is plotted on the :mo.p, but most of those giving pertinent information 
o.re shown, and probabl y include 90 per cent of the wells in the o.reo.o 
Where ~ground wuter is not readily ·available, or carries too much dissolV-od 
eo.l ts 'to be used, dugouts often form the only means of supply o The 
topography is !hown by contours, or lines of equal elevo.tion, spaced a t 
verti.cal inter-v:o.ls of 50 feet . · 

The well r ecords o.re compiled from dat~ obtained by interviewing 
farrii.ers, and in many co.ses their accuracy depends upon the farmer 's 
memory. ·Wherever possible do.t;a were checked by·plumb-line measurement 
to the neo.rest foot. The welis are tabulo.ted by townships and sections, 
o.nd the .total ~epth of the well, depths to the water level at high o.nd low 
stages, . o.nd, where possible, the depth o.t which the water-bearing 
horizon occurs, are all listed. . The. general oha.racter of the wnter 
i:J3 sto.ted, ·o.nd the use to which it oo.n be put. Wells from which 
sei.m.ples were ta.ken for analysis a re indicuted on the well-record s.heets . 
An idea of how much wu.ter o.. well can be 13xpeoted to yield is sugge-ated 

·by the number of stock (cattle and horses only) ~ho.t can be 
watered e.t it. One heo..d ' is assumed · to consume between 8 o.nd 
.;µ '~ water o. day. Unl.es-s . __.£a.U.owod by-=th.e-wo-re--Il~m-ly1L_ 
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the figure for the number of stock watered is not necessarily the 
maximum yield of tho well , but simply the greatest umount that the present 
user has required. The word 11 only 11 indicates that the figure given is the 
maximum yield of tho well. To obtain the position of an aquifer at any 
given point, the elevo.tion of tho point should be determined from the 
contours on Figure 2 of the mo.p. Elevations of adjacent wells may be 
found in the well records and the depth to the aquifer can usually be 
determined from the1'l. By comparing elevations the depth of the aquifer 
below the unknown point may be estimated . This method is particularly 
applicable to bedrock wells, but may not be successful where information 
is too limited, or where the glacial drift is thick and of an irregular 
character . ln such instances a person searching for water should refer to 
the text for information on the nature of the deposits in that area. 

GLOSSARY OF TERMS USED 

Alkaline. The term 'alkaline ' or 'alkali' water has been 
applied rather loosely to waters having a pec~liar and disagreeable taste, 
a.nd commonly a laxative effect . The waters so described in the Prairie 
Provinces are those heavily charged with sulphates of magnesium and sodium 
(respectively Epsom salts and Glauber 's salts) and aro more correctly 
termed sulphate 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. 

Alluvium. Deposits of clay, silt , sand, grnvel , and other 
material in lo.ko beds and in flood plains of modern streams. The term 
also incl udos the 7i10.terial in river torraces, which once formed part of the 
flood plain but are now above it. 

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

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

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

Buried re-Glacial Stream Channel. A channel eroded into the 
surface of the bedrock by a stream before he advance of the continental 
ice-sheet, and subsequently either partly or wholly filled in by sands, 
:gravel~, and boulder cley deposited by the ice-sheet or later agencies. 

Coal Seam. The same as a coal bed. It is a deposit of carbona.oeattls 
material formed from the remains of plants by partial decomposition and 
burial. 

Contour. A line on a map joining points that ho.ve the same 
elevatiori above sea-level • 

Continental Ice-sheet. The great ice-sheet that covered most of 
the surface of Canada rrany thousunds of years ago. 

Escarpment . A cliff or relatively steep slope separe.ting- ·level 
or gently' slopping ~reas. 

Flood Plain. A flat 'paTt of a river valley ordinarily above water 
~gee1 when the river i s in~_ ,It.is_...a.n,_area-w~ 
clay are being deposited. 
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' Giacial Drift. A general term that includes all the loose, 
unconsolidated materials that were deposited by the ice-sheet, or b¥ 
the waters associated with it. Clay containing boulders usually forms 
a large part of the glacial drift in an area, and is called glacial 
!i1.±. 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 l\.foraine. A ridge or series of ridges 
formed by glacial drift that was laid dovvn at tho margin of a moving 
ice-sheet. The surface is characterized by irregular hills and undrained 
basins . 

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

(:s) Ground Moraine. Boulder clay (till) lo.id down at the base 
of an ice-sheet . The topography :mD.y vo.ry from flat to gently rolling . 

(4) Glacial Outwash . Sand and gravel plains or deltas formed 
by streams that issued from the continento.l ice-sheet. 

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

Shoreline . A discontinuous escarpment, with intervening 
gravel beaches and bars , 111rhich indico.tes the formor mo.rgin of a glacial lake . 

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

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

Impervious or impermeablo. Beds such as fine clays or shale 
are considered to bo impermeable when they do not permit the perceptible 
passage or movement of ground water . 

Pervious or Permeablo. Beds are pervious or permeable when 
they permit the percEJpti ble passage or movement of ground water, as in the 
case of sands and gravels . 

Pre-Glacial Land Surface . The surface of the lo.nd as it 
existed before the ice-shoet covered it with drift. 

Recent Deposits . Deposits that ho.ve be.en laid dawn by the 
agencies of water and wind since the disappearo.nce of the continental ice
sheet; for example, alluvium in stream valleys. 

Sand Point or Driven Well . A sand point is a piece of 
perforated and screened pipe 2 or 3 f eet long, which ends in o. 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 fe et . · 

Unconsolidated Deposits . The rnantie -or-covering of alluvium, 
·--pr-e-gl.aci.a.1--S-0-1.ls, and glacial drift~ing- of lOOS-0-.1.....~ 
that overlies the bedrock. 

Variegated , Beds so described._ show-d.i.ff.ermlt colours in 
alternating beds or lenses , 



Water -table . 
saturated with water. 
it. Awater-table is 
is separated from the 
unsuturated mo.terial. 

- 4 -

The ·upper· lirni t of the part of the ground' . 
This may be near the surface or Illllny feet betow 

said to be perched when a zone of saturated material 
ma.in water- table below by a zone or zones of 

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

Wells . The term refers to a.ny hole sunk in the grourid by any 
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 
classes i 

(1) Fl~~ing Artesian Wells . Wells in which the water is under 
sufficient hydrostatic pressure to flow above the surface of the ground 
at the well. 

(2) Non-flowing Artesian (Sub-artesian) We lls. Wells in which 
the water is under sufficient hydrostatic pressure to raise it above the 
level of the aquifer, but .not above the level of the ground at the well . 

(3) Non-artes1a.n 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 ·each year• 

GENER.AL 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 reuches the surface as 
rain or snow. Part of it is carried off. by streruns as run-off; part 
evaporates either directly from tho surface and from the upper ~nntle of 
soil, or indirectly through transpiration of plants; and the relllD.inder 
sinks into the ground to be added to the ground-water supplies. 

The prop.ortion of the t otul precipitation that sinks into the 
ground will depend largely upon the type of soil or surface rock, und on 
the topogruphy; more water will sink into sand and gravel , for example, 
than into clay; if , on tho 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 run-off may be nearly equal to the precipitation. 
Moisture failing on frozen ground will not usually find its way below · 
the surface, and~ thorefore, wi ll not materially replenish the ground-water 
supplies. Light rains fulling during the growing season may be wholly 
absorbed by plants . The quant ity of moistJilre lost through direct evaporation 

.depends largely upon temperatur e , wind, and humidity. Locally these 
deposits may become very extensive , The water-bearing properties of 
alluvial deposits are variable , but, in general , such deposits form favourable 
aquifers . They are porous, and readily yield a i:nrt of their contained 
water , although in places their porosity :nny be greatly reduced by the 
presence of fine silt and clny. This type of deposit may be expected to 
yield moderate domestic supplies---through shallow wells, and larger supplies 
if s±ve. · 

I 

In some areas of relatively steep slopes, valleys have been partly 
filled with sand and gravel., which, in turn , have been oovered with 
impervious clay and silt. Th.e.s.e-~mm.only-give ~ 
conditions in the lovver part of the valley. 
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DISCUSSION OF WATER ANALYSES 

Both the kind and quantity of mineral matter diGsolved in 
a natural water depend upon the texture and chemical composition of 
the rock s with which the water has been in contact . Pollution is 
caused by contact with organic matter or its decomposition products . 
Analyses of' well waters for mineral content are made by the Department 
of Health and Public Welfare,? li\finnipeg_, and by the Bureau of Mines , 
Department of Nunes and Resources~ ottawao 

As tho ground-wo:ter survey of l\!T.ani toba progresses an effort 
is ro~de to secure samples representative of each major aquifer 
encountered; the purpose of this is to compare the chemi cal characterist
ics of waters from the various geological horizons and , thereby, assist 
in making correlations of the strata in which the vmters 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 whi ch 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 separatGs into ~No chemical units called 'radical s ', and those 
are expressed as such in the chemical !lnalyses . In one group are 
included the metallic elements of calcium (Ca)., magnesium (Mg), sodi um 
(No.) , and iron (Fe)~ and in the other group are the sulphate (S04;), 
chloride (Cl), bicarbonate (HC03) , carbonate (C03), !lnd nitrate (N03) 
radical s . The radicals listed in the analyses tabulated in the second 
pa.rt of this r eport. cn.n tie combined to give the actual quantity of the 
particular salts present in the water , b ut this is not done here as the 
radicals alone give enough information to identify the water types . In 
fact , the sulphate ft chlor ide , o.nd carbonate radicals, plus the hardness , 
serve to identify a water , and crude field tests on the bn.sis of these 
constituents wer e used in some areas to outline more completely zones of 
the various vmter types 0 

The follCJ\l\iing minoral constituents include all that are 
commonly found in natural waters in quantities sufficient to_have any 
practical effect on the value of waters for ordinary uses: 

Silica (Si02) is dis solved in srmll qunntities f rom almost 
all rocks. It is not objectionable except in so far as it contributes 
to the formation of boiler scaleo 

Iron (Fe) in combination is dissolved from many rocks as well 
as f r om iron-sulphide d eposits with which the water comes in contact . It 
may al so be dissolved from wel l casings _, water pipes , and other fixtures 
in quantities largo 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 fo r latmdry purposese Vvater is usual ly 
considered not potable if the iron content is ~ore than Oe5 part per 
millionQ 

Calcium (Ca) in the vYO.ter comes from .mineral partic l es 
present in the surface deposits , the chief sources being limestone , 
gypsum, and dolomite. Fossi 1 shells provide a source of calcium, as 
does also the decomposition of igneous rocks. The common compounds of 
~lc.imn__ar.e cn.lcium carbonate (CaCO.j) and calcium sulphate (CaS04) , 
neither of which havejnjur.ious effects on the consumer, but b oth of 
which cause hardnesso 

l'l.agnesi um(Mg ) is a common constituent of many igneous rocks and,, 
therefore ~ very prevn.lent in ground water. Dolomite , a carbonat~ of 
calc i um and rnagnesium: is also n. sour co of the ele.:rne.n±...-- -.The sulphate-of 
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:m.ugnesia (MgS04) coI!lbines with water to form 'Epsom salts,' (lnd renders 
the w(lter . unwholesome if present in large amounts. 

Sodium(Nu) is dorivod from o. number of the important rock
forming minerals , so that sodium sulphate and carbonate a.re very common 
in gr ound we.tors . Sodium sulpho.te (No.2so4 ) combine.s with wn.ter to form 
' Gl auber 1 s salt 1 o.nd excessive a.mounts ma.kc tho wo.ter unsuitable for 
drinking purposes. Sodivm co.rbonn.te (No. 2co3 ) or 1blo.ck n.lk(lli 1 waters 
a.re most ly soft , the degreo of softness depondinc upon the ratio: of 
sodium cn.rbonn.to to the calcium and mn.gnos.ium salts. Wo.ters containing 
sodium cnrbono.te in excess of 200 parts por million a.re unsui to.ble for 
irrigation purposesl. Sodium sulphate is less ho.rrnfulo 

l 11The extreme limit of so.lts for irrigation is to.ken to be 70 po.rts 
per 100,000, but plo.nts will not tolero.te more than 10 to 20 ~arts per 
1001 000 of bla.ck alko.li (n.lka.line ca.rbonc..tes and bico.rbono.tes) 11

• Frank 
Dixey, in 1A Pra.ctico.l Ho.ndbook of Vin.tor Supply 1 1 Thos . Murby & Co ., 

-1 931, P• 254. 

Sulphates (S04) reforrod to in this report a.re those of 
calcium,' magnesium, und sodium, a.nd hn.ve been mentioned o.bove in referring 
to thesd radicals. They are also formed by oxidation of iron sulphides , 
and , hetjce, it is not uncommon to find iron in sulpho.to waters . 
Sulphates co.use permanent hardness in water, and injurious boiler scal e . 
Sodium ~nd magnesium ~ulpho.tes arc lo.xo.tive when present in quantities 
of mor e ·than 900 parts per million . The writers found that o.cclimo.tized 
people could drink water conto.ining as much o.s 2,000 parts per million 
of all three of the pr i ncipo.l sulphates , but that VI/hen o.11 were presen~ 
i n quantities over 1 1 500 parts per million the water was commonly laxative . 
to those not accustomed to·· it. 

Chloride (Cl) is a constituent of o.11 nn.tura l waters and is 
dissolved in small quantities from rocks. Wo.ters from wells that penetrate 
brinec Jr , salt deposits contain large quo.ntities of chloride, usuo.lly o.s 
sodiur h1oride (common sa lt) o.nd less commonly us calcium chloride o.nd 
m.'1.gnesi..ura chloride . Sodium chloride is a cho.racteristic constituent of 
sewage . a.pd o.ny loco.lly abnormal quantity suggests pollution f rom this 
source 1• BOW"cvcr 1 such o.bnormo.l quo.nti ties should not; in themselves , be 

. I 

taken ns positive proof of pollution in view of the many sources from 
which ~hl .oride may bo derived. Chlorides impart a salty to.ste to water 
i f pre.ser:i... much_in excess of 500 parts per .million . In s outhwostern 
Manitoba ~vo.ters with c.s much o.s 3, 000 parts per million of chlorid e a re 
used dom,t1;:;tico.lly, thouEh raore than 1, 500 parts per million is generally 
consider<Jll undesiro.ble . The follovving figures apply to chlorides: stock 
will :' eg ; ire less salt if the wo.ter b ears 2 , UOO part s per million ; more 
tha:r:.. 5 , 0 0 parts per million is unfit for human consumption ; more than 
8,000 pa. ts per million is unfit for horses; more tho.n 91 500 ·parts per 
million · s too much for co.ttle; and more thon 151 500 parts per million is 
'excessiv for sheep . l\fngnesium chloride, loss common than sodium chloride, 
is very orrosive to metal plumbing. 

Nitrates (N03) found in ground wo.tor a.re decomposition products 
of orga.n~l:: mterials ; they o.rc not harmful in themselves , but they do 
point to .irobo.ble pollution. It is recommended that a bacterial test be 
made on "''."'.ter showing o.n o.ppreciable ni tratc content, if it is to be 
used for domestic purposes . 

. \ 
. ·o.rbone.tos (ccg) in water a.re indico.tod in the to.ble ·· orCl.rW.lyses 

~s falkal nity • Calcium and :magnesium co.rbono.t~ co.use b.n.rdne-ss in water , 
which may 1oe partJ,y removed by boiling. Sodium~ causes softness 
in waters .; and is~~ \ -
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Bicarbonates (HC03). Carbon dioxide dissolved in water 
renders the insoluble calcium and magnesium carbonates soluble as 
bicarbonates. The latter are decompo sed by boiling the water. which 
changes them to insoluble carbonates. 

Hardness is a condition impa~ted to waters chiefly by 
dissolved calcium and magnesium compounds. It here refers to the 
soap-destroying pmver of water, that is, to the amomJ.t of soap that 
must first be used to pr ecipitate the above compounds before a lather 
is produced. The hardness of water in its original state is its total 
hardness. and is classified as 'permanent hardness' and 'temporary 
hardnoss'. Permanent hardness romains aftor the water has been boiled. 
It is caused by mineral salts that cannot be rcmovod from solution b~ 
boiling, but it can bo roducod' by treating the water with natural 
softeners, such as ammonia or sodium carbonate, or .with many ma.nufnctured 
softeners. Temporary hardne ss can be oliminntod by boiling, and is due 
to tho presence . of bicarbonntos of calcium and mngnesium. Waters 
containing largo. quantities of sodium carbonate and sma.11 a.mounts of 
calcium and magnesium compounds a.re soft, but if the latter compounds a.re 
present in large quantitie s the wnter is ha.rd. The following table1 may 

1 Thresh, J.C., and Beale, J.F.: Tho Examination of W~ters and Water 
Supplies; London, 19251 p. 21. 

be used to indicate tho dogr eo of hardness of a. water~ 

Total Hardness 

Parts per million Churactor 

0~50•••••••••••••·••••••••Vory soft 
50-100 ••••••••••••••••••••• Moderately soft 

100-150 ..................... ,Slightly hard 
150-200 ••••••••••••••••••••• Modoratoly hard 
200-300•••••••••••••••••••••Hard 
300 + •••••••••••••••••••••Very hard 

The above table gives tho generally c.cceptod figur es for hardness, but 
the people of southwestern Nan i t oba ho.vo bocomo · accustomed to hard.er 
waters, and the f ollowing tabl e , based on about 800 fi eld determinations 
of hardness, by the soap met hod, is more applicable : 

Parts per million Character 

0-100 ••••••••••••••••••••• Very soft 
100-150•••••••••••••••••••••Soft 
150-250•••••••••••••••••••••Nfodorutoly hard 
260-350•••••••••••••••••••••Hurd 
350-500•••••••••••••••••••••Very ho.rd 
500• •••••••••••••••••••••Excessively hard 

Waters having ~ hardness of up to 300 parts 
used for l nundry purposes. In southwestern 
from less than 50 ports por million to more 
million. 

per million are COJilffionly 
.Muni toba, pordnoss ro.ng0s 
than 2,500 parts por 
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Plill.T 1I 

TCJ17NSHIPS 7 TO 10, Rli.NGES 14 TO 17, WEST PRINCIPli.L M.ERIDIJlN,, 
MAN ITOBli. 

(Cnrborry li:roo.) 

Intr od ucti on 

Tho Co.rborry o.roo. lies co.st of Brr.mdon, nnd includos parts of 
tho Ruro.l Municipa lities of North Cypress, South Cypress, Oo.klo.nd, o.nd 
Cornwallis. Tho principal conununit ies c.ro Co.rberry, Shilo, Ylc.wn.nesa, 
o.nd Glonboro. Informntion on grotmd-wntor resources was collucted in 
tho summor of 1948 by J • A. Elson, CL'.pably o.ssistod by E. Hutnoy. 

Physico.1 Fo~turos 

Tho o.ron is a. plo.in, which is quite flo.t a.round Carberry o.nd 
Glonboro, but is clsowhorc undulating to hilly. Tho hills for tho most 
pa.rt a.re sund dunos, somo of thom 25 to 40 fuct high, though usuully 
much lowor. In tho southwest, tho u.rur. bordors on tho Tiger Hills, 
which riso one or two hundred foot above tho gonorr~l level, und which 
r oprosont n r Ei ccssionnl moruine, formed during o. po.use in tho r1;Jtr oo.t 
of tho lo.st ico-shuot. Tho contrc.l pc.rt of tho o.ror.,, composed of so.nd, 
hy-s fow vc.lfoys. Epinotto Swo.mp o.nd Epinotto Crook lie in v. southeast 

·trending doprossion in tho north-contro.l pnrt of tho o.rca.. Assiniboino 
River ontors the wost sido in the middle of the northwest qunrtor o.nd 
flows southeo.st most of thu wfl.y c.cross tho a.ref'.. It turns to tho northonst 
n.bout midwo.y of tho southoo.st quc.drcmt, o.nd loo.vos tho a.roo. nbout midwc.y 
of its on.st side. The southoo.st-flowing 13ection of the river lies 
po.rallol with tho Epincttc Swnmp depression. Souris River ont0rs tho 
a.ran. in tho southwest corner o.nd flows northeast to J>.ssiniboino Rivor. 
In tho wost ho.lf of tho o.roo.1 south of tho river, sevorn.l smo.11 intcr-
mi ttcnt strcc.rns drain tho l nnd , mo.inly into Souris Rivor, J.bove its 
confluence with the Souris, Assiniboine River Vo.lloy is in gonoro.l 
lo::;s thnn 75 foot doop and in mo.ny plo.ces not much wider tha.n the cho..nnol 
itself, thcro being few t e rra.c es . Tho vo.lloys of the Souris, nnd 
of tho Assiniboine below tho mouth of the Souris, o.ro nbout o. milo wide 
n.nd up to 150 f oot deep, with numerous flnt terrn.cos between tho cho.nnol 
nnd tho t ops of the va.lley sides. Both rivors moo.nder on fln.t vo.1loy 
bottoms• 

Altitud1;J s vo.ry from less tho.n 11 050 foot, where the Assiniboino 
loo.vos tho a.ron. , to 1,550 foot in tho Tiger Hills in the southwest po.rt 
of the o.ron. Tho rolief is vo.ritiblo., for tho most po.rt being loss them 
10 fe et but incrcr..s ing to 30 or 40 feet in the send dunes in the 0c.st. 

Geology 

Ta.blc of Formo.tions 

-
Ago Formation Cho.ro.ctor Thickness 

(Foot) 
-

Rocont Alluvium Stream-la.id mud, silt., 
sand a.nd gro.vol 



Ago Formation 

Pleistocono La.kc deposits 

Glucial drift 

Uppor Riding Hountn.in 
Cretaceous 

Vermilion River 

[<'a.vol 

Lower o.nd fl.shvillo 
Upper Cret-
o.ceous 

- 9 -

Chuructor Thickness 

Silty cluys, fine sa.nds 
o.nd silts, dunod so.nds, 
•~sorted snnds o.nd gruv0l 

(Foot) 

in benches nnd deltas 0-50 

Till, cluy, sN1.d 1 
gravel , boulders, 
assorted so.nd o.nd 
gruv0l in outwush 
pluins 

Upper beds of modium 
to light grey, ha.rd, 
siliceous shn.los 
(Odonn.h shale), with 
some thin lo.yers 
of fine, blue sn.nd 
und bentonito buds; 
lower bods of 
slippery cln.y shule 
thn.t tends to slump 

Durk groy a.nd blnck 
shnlo; comprising 
throo members: 
Poniliinn (dn.rk shclc, 
numerous bontonito 
bands near bnso)J 
Boyne (grey, 
cnlcuroous shn.lo, 
non-cc.lcL\roous 
da.rk shnle noo.r 
bo.so)J o.nd Morden 
(c~lcnroous speck
led shnlo, over
lying do.rk groy, 
non-cn.lco.ro ous, 
blocky shn.lo with 
thin po.rtings of 
whi to sand) 

Groy shn.le with whi to 
cn.lcnroous mn.torio.l; 
some bonds of lime
stono; some bonton
ito 

Durk grey to bln.ck 
shales with silt o.nd 
snnds 

0-400 

1,000 + 

eo ± 

140 j-

190 + 

160 .! 

40 + 
""' 
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--
Ago F orr.10. ti on Cho.rc.ctor "hicknoss 

(Foot) 

Low or Cr eta.c e ous Swo.n River Whi to to groan 
scmd stone, blo.ck 
shulo o.nd silt 50 

Juro.ssic Light grey to red 
shn.lo, ca.lco.roous 
so.ndstono, grey to 
buff to brawn 
sho.lc s, lir;ht grey 
limostono and 
sandstone 380 

Juro.ssic or 
00.rlier Arna.rnnth Rod beds o.nd gypsurr 220 

In tho south, tho areo. is underlo.in by Upper Crotuccous sha.les 
of the Riding Moun ta.in forr.mtion. North of townships 7, no informo.tion 
is avo.ilo.blo on the bedrock formations, nnd it is possible tho.t tho 
Upper Croto.coous deposits ho.ve been removed by erosion. The ha.rd, uppor 
( Odr.nah sho.lo) po.rt of the Riding Hounto.in forma.tion underlies tho a.rea. 
roughly south of a. line dro.wn from tho northwest corner of tp. 7, rge. 17, 
to tho southoo.st corner of tp. 71 r 5e. 14. The a.roa. to the north of this 
lino is undcrla.in by tho lowor pa.rt of the Riding Moun.to.in for:m.J.tion , a. 
soft sha.lo tha.t is impervious a.nd docs not yiold wo.tor . The ha.rdor 'Oduna.h 
sho.lot to tho south yields wa.tor of o. somowho.t so.lino cha.ra.ctor. Its ba.so 
lies a.t un o.ltitudo of a.bout 11 100 foot, end if rock is not oncountorod 
in drilling down to tho.t a.lti tude, it is unlikely the.t o. 0<. ,tisfcctory 
wo.tor supply will be obto.ined from rocks bolow. However, wo.tor mi ght be 
obto.inod in o.ny unconnolida.tod deposits found below tho o.ltitudo of the 
oa.sc of the 'Oda.no.h sha.lo'• Insufficient infonnution provonts tho dra.wing 
of tho conta.ct of tho soft , l ower Riding Mounto.in shnle with tho ho.rd 
'Oda.no.h shale '• 

Tho unconsolidc.ted deposi ts vo.ry in thickness from the s outh, 
whore bedrock ma.y in places be roa.chod a.t 10 f oet, to tho north, whore 
their thickness is unknown but probo.bly vory grout . Most of thoso doposits 
a.re formed of so.nd., ori r~ino.lly deposited in 1:1. {;lucio.l lo.ko by the micostor 
of tho present nssiniboine River. Tho rivor ontorod tho lo.kc neo.r the 
northwost corner of tho a.roe., whoro tho 600.rsor mo.torio.l wo.s left in 
oxtonsivo gravel deposits (tps. 9 o.nd 10, r go, 17). Fa.rthor out in tho 
l o.kc thon lying to tho oo.st, so.nd wo.s deposited. After the lo.ke wo.s first 
drc.inod. the n.ncostro.l Assiniboino flowed in n course nov.r occupied by 
Epinotto Swo.mp, lo.tor moving south to its prosont position. Boforo being 
mo.nt l od by vegotntion, lo.rgo o.reo.s of sands woro blown by the wind. giving 
the rou§;h . irrOf:Ulnr, di.mo topogro.phy of tho central po.rt of thEJ urea. . The 
thickness of the sn.nd is greo.ter tho.n 85 feet o.t Shilo o.nd mo.y be severa.l 
hundred feet thor o o.nd further oust . In gonero.l the wa.ter-to.ble stands 
within 50 feet of tho surfc.co, n.nd plenty of good qua.lity wo.ter con be 
ea.sily obtained. 

The mo.in unconsolidated doposi ts in tps .• 7 o.nd 8, rge • 17 1 
a.re fine silt n.nd glucial till. Three lo.yors of till a.re present, o.nd 
lenses of wa.ter-boo.ring gro.vol corrunonly occur botwoon tho middle o.nd 
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uppermost tills o.t depths of tho ardor of 25 foot. Tho wa.tor mny bo 
so.lino o.nd short in supply. In socs. 4 to 9, tp. 8, rr,o. 17, a. supply 
of wa.tor co.n be obto.inod from a. sub-a.rtosia.n uquifor, which ho.s o.n o.ltitudo 
of a.bout 1,185 foot. Its o.ltitudo is probc.bly greo.ter to tho wost ; its 
full extent is not lmown. ii. typica.l soction of tho unconsolida.ted deposits 
in the vicinity of V'i'a.wcmoso. is given in tho section dealing with tp. 7, 
rgo. 17 • There the out look for obtuining a.dequnte wo.tor from wells is 
not bright, a.nd duf;outs must fr0quontly bo used . Tho o.roo.s of wn.ter
worked till a.nd of glo.cio.1-lo.kc silt r.ro not much better a.quifers them 
tho till itself , in this vicinity. Adcqua.to supplies a.re usua.lly obto.inod 
from tho o.lluvium of tho va.lley floors o.t sha.llow depths. 

We.tor Supply 

Except a.round Wo.vmnoso., thoro is o.n o.bundcmt supply of wo.tor 
in tho Cc.rbcrry nroo., a.nd the quo.lity is good. Sr.ndpoints o.ro used o.t 
dopths va.rying from 10 to 60 feet. In tho south, some wells obto.in 
wa.ter from tho bedrock. A discussion of tho wa.ter supply in co.ch town
ship follows. 

Township 7, Ra.n(:o 14. This township is a. plo.in having o.n 
olovo.tinn of a.bout 11 225 f~ct in tho southern pc.rt. Tho northern third 
is occupied by o.n o.roo. of so.nd dunes with loco.I r elief of up to 50 foot. 
Tho vo.lloy of Assiniboine River pusses through sections 31, 32, 2 9, 28, 
33, o.nd 34, whore tho olcvo.tion of' the l ower , brondost terro.co vo.rios 
from 1,040 to 1,100 foot o.bovo soo.-lovcl. 

Except for the tcrrucos of Assiniboino River , which a.re formed 
of clo.y, tho entire township is occupied by sc..nd o.nd silty so.nd deposits 
l o.id down in wo.ters of c. t;l o.cio.l l o.lrn. In the northern po.rt of tho 
township no purticulo.r beddinr, or sorting is o.ppc.ront in the sr.nds. 
Wnter is oo.sily o.vc.ilo.ble evc.r:ywhcro nt depths of from 8 to 40 foot 
doponding on the toµoGro.phic lom.~tion of tho woll . Any wull reo.ching 
below an elevation of o.hout 1, 170 feet will obto.in o.n abundnnt supply 
of wo.ter, though it is not nlwa.ys necessary to ~o this deep. Tho so.nds 
of tho southern purt of tho township (south of sections 19 to 24) o.ro 
oithor intorboddod with so.ndy clny, or elso ho.ve ho.d clo.y0y lo.yers formed 
by the tro.nsportc.tion of fino pc.rticles down to tho wo.ter-tnblo whore 
they woro doposi ted c1.s tho downward movement of infiltrr.ting wo.tor stopped. 
Bo low tho villo.go of Glonboro two such lo.yors occur, one o.t 15 foot being 
a.bout 3 feet thick o.nd o.nothor o.t 20 foot a.bout 4 foot thick. Botwocn 
tho two lo.yors is o. snnd too fine to give satisfaction with so.ndpoints; 
tho coo.rs or , most sc,tisfc.ctory so.:nd is roached o.t a.bout 26 foot. Wost 
of Glonboro, thinner, more numerous lc.yors of clo.y c.ro thought to occur, 
but no open oxcmrc.tions exist, o..nd th(' deposits ho.vc not boon observed. 
In the southorn po.rt of thu township wo.tor is ranched o.t a.bout 15 feot , 
ut an elevation of about 1,215 foot. 

The quality of water is good oxcopt in suction 1 whore tho 
sulphnto content is oxcossivo for huno.n consunption. Elsewhere in the 
township the we.tor is cloo.r and potc.blo, and varios fron soft to slightly 
hard. Sulphates and chlorides a.re very low. Thora is enough iron in tho 
w~t0r to give it a. slightly disngrcoo.blo to.sto o.nd , in m...'Uly cases, to 
stc.in vessels brawn. Tho iron is not very noticoc.blo in tho waters of 
tho s':.nd-duno o.reu in tho north of tho tawnship 0 

Township 7, Ro.nge 15. This township is a plain with o. gonor o. l 
slopo from the southwest, where tho olovo.tion is about 11 270 foet abovo 
soo.-levol, to tho valley of Assiniboine Rivor in the north . The valley 
is f r om ! to 1 mi l o wide, torro.ced, und is bounded by escarpments o.bout 
100 feet high; the river ho.s o.n elevo.tion of about 1,170 feet o.bove 
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soo.-luvol. Thu s outh ho.lf of tho township is level to gently undulc,ting, 
whorons much of tho north ha.lf is n rollinr, nreo. of sand dunos with o. 
r elief of 10 to 40 foot, Dro.ino.~c of tho north po.rt is by Assiniboino 
River ,, which trends co.st, a.nd dro.ino.p.;o of tho south po.rt is by Oo.k Creek 
o.nd its trituto.rics, tho mn.in strea.m flovvine; to tho northwest. 

Thr oe distinct typos of deposits occur in the township s in 
sections 4,, 5,, o.nd 61 wa.tor-workod till , the surf~co of which is strewn 
with boulders,, ho.s o. thiclmoss of up to 15 feet o.nd ovor li os the ho.rd,, 
groy •Qda.na.h sha.lo t of tho Riding Hounto.in for mntion . Tho contrn.l plo.in 
of tho township is composed of so.nd , o.nd the doscription of tho sa.nd 
d<:.Jposits in townships 7 to 14 is o.pplico.blc. Tho thickness of the sc,nd is 
unknown, but exceeds 70 feet. Tho southern po.rt of tho sa.nd a.roo. is 
smooth to gently undulo.tini;, whoroa.s tho northern po.rt, sepo.ra.tod from 
tho south by o. windinG osco.rpment 10 to 30 foot hi gh, is composed of 
sa.nd dunos. The o.lluvi o.l dcp ris its of 11.ssiniboino River in the north of 
the tovmship c,re composed principo.lly of light grey to whi to clo.y, with 
irregularly distributed e;rcwel , sc.nd , o.nd silt. 

In tho o.roo. of wr.ter• worked till, in sections 4,, 5, 6, a.nd 7, 
wa.tcr is obto.inod from wo1ls b ored more thc.n 50 feot deep in sho.le, in 
qut,.ntitios sufficient for 40 of 50 her..d of stock but of a. quo.lity too 
poor for domestic use. Wo.ter for domestic uso is obtnined, in qwmtiti es 
barely sufficient, from wells l os s thnn 20 feet doop. Wa.ter from the 
deeper wells c ont a ins soda. , so.lt , o.nd C\.lko.li , a.nd is often vury la.xo.tive 
to humans, The shallower wells &; ive wo.ter low in minoro.l content. 

In the sa.nd plain , which forms the greater pa.rt of tho township, 
wat er is obtained by drivinf~ so.ndpoints to o. depth of about 25 foot; 
the dopth vo.rius from 8 to 40 feet in the sEmd dunes of tho north. Tho 
supply obta.inod from these wells is adoqunto for mo.ximum fa.rm r equirements,, 
nnd tho water vnrios from modoro.tcly soft to sli ~htly hard, Thr out;hout 
most of' tho o.rea. there is sufficient iron in tho water to give a. slight 
tE~ste to tho wr.tcr o.nd to cnuso s ome sto.ininc of wo.tor vessels. 

be cr,sily 
vo.ry more 
r;ro.vol . 
slightly 

On the a.lluvio.l terraces of tho Assinib9ino , wo.tor can usuo.lly 
ob to..ined by so.ndpoints, thour.'.h tho depths o.t which it is obtainod 
than in the so.nd plains, o.nd tho a.quifers may bo cla.y, so.nd, or 
The wo.ter supply is ndoquato for fo.rm use, of modera.tcly soft to 

soft cho.ro.ctcr,, o.nd VGry low in iron content. 

Township 7, Ro.nee 16. The southwostorn po.rt of this township 
is a. rollinc area. of knobs and kettles with o. relief of o.s much as 75 f oot. 
Tho northwestern corner is occupi ed by Souris River Vo.Hoy,, which ho.s 
precipitous slopes (md is a.bout a. mile wide o.nd ns doop a.s 130 f eet, The 
roma.inder of the township is a. pla.in of ra.ther uniform eleva.tion with o. 
gently undulatinrs to l ovo l surface, except in the northoti.st where sn.nd 
dunes ha.ve o. relief of up to 30 feet. Tho township is drained to tho 
north by Ouk Crook o.nd its tributo.rios ,, o.nd by Souris River. 

The hummocky a.roa. in the south o.nd wost is o. rocossiono.l morn.inc 
composed of sandy and gravelly clo.y till. Somo of tho knobs may ho.vo coros 
of broken bGdrock tho.t has boon shoved out of its former position by 
gln.cio.1 action . This mor n.inc occupies o.11 or pn.rt of sections 2 t o 111 
o.nd a.dequr.to supplies of wa.tor a.re obto.ined principally from wells 
bored a.s deep a.s 95 foot into a shale aquifer, Most of tho wa.ter obta.inod 
from depths grouter tho.n 20 foot is o.lka.li a.nd rnthor lo.xativo to persons 
unaccustomed to it. · Domestic wntor of good qua.lity is ofton obtained a.t 
depths l ess than 16 feet, 

All or po.rtB of sections 1,, 2, 7, 81 10, 11, 121 17, 18, 19,, 
and 20 a.re occupied by relo.tivcly sho.llow deposits 9f lo.ke cla.y und 
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silt or wator•workod ti ll. Thes e de pos its yield only poor supplies of 
a.lka.li wr~tor or no wc,tor a.t nll. AdoquD.to supplies of w-o.tor (o.lka.li) 
fo r stock a.re obtu.inod by borinG or drilling into tho ho.rd 'Odcmo.h she.le ' 
to depths of up to 72 fuct . Somo pockets of i;nwol o.nd snnd yield so.tis-
fo.ctory domestic wo.tor. In this be;lt , sho.lo l ies within 10 foot of tho 
surface on tho on.st side of tho township, but i s buriod undor ahout 
50 foot of drift on the WC:ist sido. 

Good vmto r in o.bunda.nt sui1ply is usuully ohto.inod from tho 
o.lluvia.l deposits o.lonG tho rivers o.t shn.llow depths . 

In tho north cmd ca.st po.rt of the, tovmship, compos ed of sn.ndy 
la.kc deposits, wo.tor is obt o.inod f r om dut; wolls a.nd sa.ndpoints o.t depths 
of f r om 6 to 40 foot . Tho wo.tor-ta.blo lies lowest a.long On.k Crock, and 
o.ppo.rcntly risos Gra.dun.lly to tho south a.nd wost . Wn.tcr f r om those 
deposits is of good quo.lity nnd a.bundnnt in supply. 

T;)wnship 7, Ha.ngo 17 • Though tho Gcner c.l slope of tho la.nd 
is to tho northeast , this tovmship is dissoctod from southwest to northoa.st 
by Souris River a.nd tho o.djo.cont lo.nd slo~)OS towe.rds it. Souris Va.Uoy 
ha.s precipitous sides , c.nd tho land on its r:1P.r e;ins n.pponrs to be f l at . 
l1t vo.rious points a lone; tho vo.lley wc.11 o.nd in tho stream lH.Jd 1 Riding 
Mounto.in shnlo is exposed , and good sections of tho gl c.cic. l deposits mo.y 
bo soon in sections 15, 16 , o.nd 23. From the surfcc c dovm, tho suc cess ion 
in section 15 is a.s follows : 

Cho.rncter 

Silt ••••. . .. I ••• •••••••••••••••••••••••••• 

Compo.ct , snndy till••••••••••••••••••••••• 
(Lons os of gro.vol, sa.nd , and silt ) •••••••• 
Compo.ct till with sha.lo fro.pncnts . •,, ... •• 
Compo.ct till with broken sha.lc ••• •• ••• •••• 

Thickness 
(Rough o.vorugo ) 

Foot 

15 
5 

0-1 
13 

8 

Tho bnso of tho de pos i t contains more shalo, o.nd i~ro.dos into underlying 
ho.rd sha.l e . Tho ho.rd sho.lo (Oda.no.h) is n.hout 50 feet thick here , nnd 
conta.ins o. fevr thin bentonito heds that might produce wc,t0r; it is under 
l ain by soft, gr 0onish gray shulo (tho lower po.rt of tho Riding Mountc.in 
formn.tion) , which is impervious, ho.s little jointing, £md is unlikely to 
beo.r we.tor; its thickness hero is unknown, but is probo.bly sevorC\l hundred 
f GCt. 

This is tho section that one might 
a. well in this vicinity . Thero is o. chcmco 
so.ndy bods o.t o.bout 20 feet , and some cho.nco 
wo.ter in the sho.lc botwoon 45 and 100 foot. 
for o. mile 0r two on ea.ch side of tho vulloy . 

expect to encounter on dril ling 
of obtL\ining wator in tho 
of gett i ng fo.ir tc1 poor quo.lity 

'I'his would probc.bly apply 

Sections 1 o.nd 2, and pa.rts of 3 , 4 , 5, 11, a.nd 12, o.ro occupied 
by r ccessionc..l more.inc . Wat er is obto.ined from locr.l pockets of sa.nd a.nd 
grc.vol in it G.t a depth of less tho.n 20 foot , or by drillini:; o. fcvr feet 
into tho bedrock, which Hes ns much n.s 60 feet below tho surface . 

In the o.roo.s of wa.t0r""Wor kod till in and o.djo.cont to suctions 
3 to 8 1 nnd o.lso tovmships 28 to 33 1 wcter is obto.in0d in pockets o.nd 
l enses of gr ave l in tho till o.t depths of up to 45 feot . It is c ommonly 
t oo so.lino for human consumpti on, but usua.lly fit, o.nd o.dcquato , for o.t 
l ea.st o. fow stock , Simila.r conditi ons prevail in tho ground m0ro.ino of 
suction 31, 
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Tho sections not o.lroc .. dy ment ioned a.re occupied in pa.rt by 
g;la.cie.1-lo.ke silts ruid cla.y. We.tor is n0t ol1tr..inod from tho silts but 
is found o.t dopths vo.ryin:; froI'l l? to 40 feet in loco.l pockots of sa.nd 
c.nd Grt.wol in the till below. Tho wntor is hi;;h in o.lka.li content n.nd is 
col11I'-1only difficult to finrl without di f;[.;i:nc mo.ny test holes. Good wc..te r 
is o.va.ilc.blo o.t she.now depths in tho C\.lluvium lyint; in the bottom of tho 
smnller vo.lloys pnssing throut~h this c.rcL\.. In tho vnlloy of Souris Rivor, 
mnny of thC:J torrncos o.ro cut into till o.nd a.re unlikC:Jly to bo wr\.ter- bunring , 
thou~h where l:o.nds of c rctvul c.re in ovidunce on tho surfo.co , o.s in tho 
bottom l cmds , we.tor should uo ocsily obtnined . 

Whurc the torrcccs w0re or il~inc.lly cut into she.lo thnt ha.s 
wc . .:.thurod into broken frc\. t;P1ents , o.s in the lower po.rt of tho town of 
Wo.wo.nosn, wo.ti:;r is ruo.dily obtr..incd o.t dopths no grontor tho.n 35 foot . 

Township 8, Ro.np.;o 14. The t~r oo.tu r ;:-Jo.rt of this townBhip is 
occupied by so.nd o.nd uninhr..bi tod. .h.lon i; the o.lluvial flo.ts cmrl terrc.ccs 
of Assiniboinc Rivur, we.tor of e;ood quulity is obta.inod within 30 foot 
of the surf~ce in so.nds and Gravels. Ono well in section l doriv0s wctor 
from 1bletck' sruid o.t o. depth of ?O fuot. Most of tho wells nro srmdpoints, 
und water could probr.bly be obtc.ined even in the uninhnbi ted pnrts 1..'..t less 
th(.tn 40 feet. 111e q uo.li ty of the wc.ter is good . 

Tovmship 8.!._Ro.ng;e_~~!.. This township h as ftllJv dwellj_ngs, being 
mostly occupied by s n.nd dunes. Along nncl in .hssiniboine VL'.. lley, wo.ter 
is obtc.ined from dug wolls C\..nd sc.ndpoints at dopths of up to 40 feot. 
Those we lls in the vo.lloy n.re doope r them thoso on tho plo.ins r.b ove, 
the l (\tter nverr.:.ging a.bout 12 fofJt . 

Tow)shi£ 81 Rn.ng0 16. Tho township is occupied by so.nd 
(mostly dm""i:'Gs , n.lluvi~of Souris o.nd Assiniboine Rivers , o.nd somo 

wc,t0r- workod till. Wo.tor is obtr.~ined from sa.ndpoints Vt\rying in depth 
from 10 to 40 foot, most bcin[~ l ess thc.n 20 feet. The we.tor lies somo
wh::-,t doepor in tho sn.nd dunes on tho north side of tht~ townsbip. Wo.tor 
is gonero.lly of good qunlity, commonly iron b or,ring, r..nd the quantities 
obtained o.ro c,dequc.to . It is unlikely tho.t wc.ter would be obtained from 
tho bedrock in this townsh ip, which is the lmvor , soft, impervious sho.lo 
of the H.iding lViountn.in formo.t ion (sometimes referred to colloquic.lly o.s 
soapstono). This lies boneo.th a.bout 100 fuet of unconsolidntod deposits 
in tho south of tho township, and its thiclmoss incro~sbs to tho north . 

T~ship ~ , Rongo 1'1. Tho northonst0rn h c,lf of this tCM'nship 
is un<lorlo.in by deposits of sand o.nd gro.vol. In thom wuter of good 
quality is u:rnn.lly avuiln.blo at depths of from 8 to 30 foot. Most of 
tho southwest hn.lf of tho township is occupied by silt o.nd we.tE.-r- workod 
till, which is undorluin by till. Vfotor supply is frequently o. problem 
h oro, but c nn ofton bu obta.incd from pockets of srmd o.nd grc..vol in the 
till. Tho wo lls obta.ining we.tor from those pockots o.ro from 25 to 60 feet 
doop. In thu vicinity of sections 7, 81 o.nd 9 is a. sub-o.rtesinn o.quifor 
o.t 1m elovntion of a.bout 1,185 fuot tha.t supplies c.rlequo.to we.tor of ti quo.lity 
SQtisfo.ctory for stock . This uquifor mny extend over ~ lnrgor o.reo., 
ospocio.lly to tho wost• For further discussion of this n.quifor and others 
liko it neurby, Soo So.mplo 2230 under 1Ano.lysos of Water Sumples' which 
follows. In thot<:;;rmino.l moro.ino in soction 1, wr\.ter sui to.blo for stock · 
is obto.inod o.t vo.rious doptho from pockets of so.nd nnd grcwol in the till. 

Township 9 1 Ro.ngo 14. The entire township is occupied by sa.nd, 
mostly in tho form of di.mos. Scvoro.l dwellings in the contra of the 
tovmship obto.in o.mplu supplies of iron-bearing, but gonoro.lly so.tisfo.ctory, 
wa.tor. 

Tho wn.ter-ta.hle in the centre of tho township is vury sonsi tive 
to cho.nges of thv lovel of Epinette Creek, o.nd hns boon known to riso o.nd 
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fo.11 £\.s smo.11 do.ms woro built or romovod. This r£\.pid rosponso is 
indico.tivo of tho grout porosity of tho sands. 

Township 9, Rnngos 15 o.nd 16. This township is uninhabited, 
o.nd is composod of dunod snnds o.nd swo.mp. Wo.tor can probo.bly bo obfo.inod 
o.nywhcro in it by use of o. sandpoint, at dopths of less than 40 feet. 

Township 9, Runge 17. Except for section 6, this township is 
underlain by sand o.nd gravel deposits that yield o.n ubunda.nt supply of 
potr1ble water ut depths of less them 30 feet. On tho western mo.rgin of 
tho township, south of Assiniboine River , o.lko.li water is obt~incd o.t 
depths of from 25 to 50 fo ot from pockets o.nd lense s of sc.nd und gravel 
in till. Tho depth to bedrock is not known hero, but it is probo.blo tha.t 
o.ny wells drilled to bedrock would encounter tho lower soft sho.lo of tho 
Riding Mountc.in formo.tion, which is impervious rock, unlikely to be 
wo.tor-boo.ring . 

Township 10, R£\.ngo 14. Sections 15 to 27 c.nd 29 to 32 of this 
Township form n ro.thor level pluin, composod of so.nd, whereas tho romo.ining 
sections, o.lso sand , uro dunod, tho highest dunes being in tho ca.stern 
po.rt of the township. v'Ta.tor is oo.sily obtuinod ovorywhero, srmdpoints 
boing used throughout tho o.rcu. In tho en.st , those must be o.s dcop o.s 
40 to 50 foot to ensure o. supply in tho dry seo.sons. To tho wost , at 
Co.rborry, 25 feet is usually deep onough, und to the south 20 foot is 
o.dcquo.to. In the south, the wnter mo.y contuin iron, but everywhere it 
is potublo und £\.bundo.nt . Bods of sandy silt or silty clay up to 1 foot 
thick occur o.t va.rious depths, und snndpoints should be driven clonr of 
those. Ono occurs o.t about 15 feet and others ut various depths up to 
o.t lc£\.st 60 f oot . An oxc..mplc of tho a.mount of we.tor uvuiluble is tho 
four so.ndpoint we lls o.t tho Curberry o.ir sto.tion, which con supply 
1001 000 ga.llons o. do.y. 

Township 10, Rungo 15. Tho southwestern po.rt is composed 
lo.rgoly of sw£\.mps, and much of the township is not inhabited. The sandy 
deposits e.ro similo.r to those in tp. 10, rge. 14. Water is obtained 
from 25- to 30-foot sandpoints in the northeast, but lies closer to the 
surfo.ce in the southwest . 

Tovmship 10, Runge 16. The central part of the township is 
occupied by o. swo.mp o.nd the r omn.inder by sa.nd deposits simila.r to those 
described in tho procodinis townships . In section 351 o.mple wo.tor is 
obtained with o. 16-foot s ~ndpoint. 

Township 10, Range 17 • Except for till on the north side of 
section 31, this township is occupied by sands, gro.vels, o..nd swa.mp. The 
sRnds increo.se in degree of coo.rsenoss from on.st to west~ whore modium 
gro.vols suita.ble for road moto.l o.nd concrete work uro found. Over most 
of the aroo., wo.ter of good quality is obto.incd o.t dopths of 30 feet or 
less. In section 2, one of tho wells supplying Shilo Co.mp ho.s been driven 
to 85 f eet, first encountering the wo.ter-to.ble at o.bout 25 feot . This 
well supplies about 50 1 000 gallons a da.y. A well being dug in tho till 
on section 31 wo.s not completed at tho time of invostigo.tion. 

Analys e s of Wo.ter Samples 

Discussion of Samples 

Eight samples of wo.ter from the Carberry area were uno.lysod 
by tho Bureau of Mines o.t ottawa. Most of them were selected o.s being 
representative of o.quifers of different types o.nd in different arens. 
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Not o.11 tho constituents doterminod ure listed in tho ta.blo tha.t follows 1 

silica. a.nd potassium ha.ving boon omittod. Tho numbers ntto.chod to tho 
so.mplos o.ro for lo.bora.tory idontifico.tion only o.nd ho.vo no spocio.l sig
nificcncei, 

Sa.mplo Noo 2238 is from o. so.ndpoint woll in tho centre of tho 
villa.go of Glonboroo T:10 wa.tor is of good qua.lity. Field tests showod 
iron in tho we.tor in a.n o.mount loss than 0.5 pa.rts por million. This 
givos tho water a. to.sto somotimos roforred to o.s 'iodine'• Tho iron is 
ho.rmloss to hurr..o.ns, though it mn.y sta.in porcela.in-wo.re in time. Boca.use 
iron procipito.tos from the wateir o.s o.n hydroxide -r.'.1on it is exposed to 
a.ir, the test for iron must be ma.de irrunedio.tedly a.fter the sample is 
to.ken. Duo to tho long la.pse of time between the collection of the so.mplo 
a.nd its a.no.lysis in the lo.borntory, no nccura.te tests for iron a.re ma.do 
there 0 

So.mple Noo 2235 is ropresonto.tive of tho wo.tor in tho so.nds 
in the villa.go of Stockton. Tho quality is good, 

Sample No. 2232 wo.s from o. well dug in blue clay. The water 
corrodes a.luminium wo.ro rapidly, This is probably duo to the bico.rbona.tc, 
tho only constituent pr esent in unusual proportions. 

Sample Noo 2233 wo.s taken from o. sha.lo aquifer in tho lower 
po.rt of tho town of Wo.wa.nosa, o.nd is of fairly good quality, though tho 
bicarbonate content is high. This was indicated to the investigQtor a.e 
tho typo of wo.tor to be used in o. hospital planned for tho f·.~J~uro 8 Tho 
wnter should be eo.sily softonod. 

Sumplo No o 2231 was obta.ined from tho gravel sub-o.rtosion 
aquifer in soc. 7, tp. 8, rgo. 17. Tho quantity of sulphate is.oxcessivo, 
and tho water is luxativo to people una.ccustomed to o.lko.li wo.ter. 

Sa.mplo No. 2230 is from o. sub-o.rtesion sand aquifer in soc. 31, 
tp 0 8~ rgo, 17. Tho wo.tor is ro.ther ha.rd 1 but otherwise of good qua.lity, 
The aquifer is o.t an eleva.tion of 1,215 foot, Boca.use of the difference 
in olovo.tion, the difference in sulphate content1 o.nd the difference in 
tho ro.tio of sodium to potassium between this well anrl the one from which 
sample 2231 was ta.ken~ only 6 miles o.way, it is concluded that these 
aquifers a.re sepo.rute and distinct from each other. Both a.ro probably 
formod of sands nnd gravels lnid dawn in valleys tho.t wore covered by 
later glacio.l deposits, und they probably extend o.s long# na.rrow deposits 
towards the higher land to tho west rather thnn as widospreo.d sheets. 
The writer hus noticed that :many of those buried valleys lie, in n ~eneral 
wo.y, underneath the sho.llawer vo.lleys now visible on the surface. 

Sample No 0 2229 is from o. so.ndpoint woll in the middle of the town 
of Cnrborry, o.nd is representative of the o.reo., The quality is quite 
satisfo.cotrye 

Sample 2228 wus to.ken from a well on tho edge of the mn.rshy 
so.nd district south of Co.rborry0 Tho water was said to leo.vo a va.rnish
like sta.in in vessels, Tho alkali (meto.ls) content is very high for n 
sand aron, o.nd is composed principally of potassium (which ho.s been included 
with sodium in the ta.blo, for tho so.kc of uniformity). Whether this is 
responsible for the coo.ting is uncertain, The potassium might be o. result 
of contamination by fertilizers, not o.n unusUn.l occurrence in so.ndy areas. 
However, tho nitrate content is only average. Thero mn.y be some source 
of contamination noo.r tho wollo 
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Record of Wells 

The well records of this areu follOW' in tubuluted form. A 
commentary on these has been mo.de on page 1 of this report. 

As n general rule the depth to the 'Principal Wnter-bearing 
Bed ' has beon taken as the total depth of the well, and its olovution 
is given ns such . This commonly upplies to wolls drilled in bedrock or 
in wells obtaining water from a sub~urtesian or urtesiun aquifer in 
glacial or bedrock formations; digging or drilling is continued until n 
good supply of water is obtained and then oporutions are stopped. In 
shallOW" surface deposits (up to 30 f~ot doo p)c however, wells are usuully 
dug u short distance belm~ tho wutor-tablo during a dry season, and 
thereafter water may enter und leave tho well nt any point below the 
water-table . The level of the wutor~table changes about Zi feet each 
year in near-surface deposits of wide extent, but muy rise or fnll us 
much as 8 feet during u wet to dry 10-yeur cycle. Hence, the figures 
on tho elevations of the bottom of wells in those deposits are of doubt
ful vo.lue , and hnve been omittod from tho lust eight townships in the 
tabulation~ 

Only thoso ( ·gouts nre recorded whoro a supply supplomentury 
to tho wells is needed. The symbol 'D' used on tho mo.p (Figure 2) 
indicates sections whoro dugouts mo.inly aro 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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