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PART I 

INTRODUCTION 

The present report is o.n o.ttempt to o.ssemble the dnta. on r;r o·J.r;:Jc. 
wntor resou'rees in · a. .f'.orm tho.t will be useful to well drill ers ~ i'n.r:n.ers: 
municipo.1 authqri ties, and 'others interoste.d in obtaining o.dequo.tc vrJ. t'3:' 
supplies~ · 

Publication of Results 

The essential infprmo.tion perto.inirig to t;round-wn.ter conditions 
is being issued in reports: thn.t; in Mn.ni tobo. 1 cover o. squo.rc bfock of 
sixteeh townships lying between the corroction lines o.nd be6inning at the 
So.sko.tchewan boundo.ry.. The reports on the most southerly st:::-ip of the 
p~ovince include in o.ddit,ion the two townships lying ·no:rtn of "1.;he 
I~tez:no.tione..1 Boun~ai:"Y• T:tie s~cret-o.ry-treo.surer of en.c~ z:n.mi~ipn. li ty 
will be supplied. with ¥ie . l.nformntion covering ~hat mu,nicipn.htyD o.n.d 

· copies of the reports wi.11 o.lso be o:vo.fle.ble for study at offices of' 
·.the Provincial and Fe~l Departments. · Further o.ssi$to.nce in inter­

preting t .he r-epo.l:-ts mny' be ob'po.iried . by o.p'plyiui to the Chief Geologist,. 
· .Geologico.l Survey o-f' -Canada, .Otte..wu. • . 

How to Use the Report 
I 

. Anyone dEl$iri.ng ;tnforritn.tion concerning grouru:l-wuter in o.ny 
po.rt-.i.culo.r loco.lity will f,ind . the o.vo.ilo.ble do.tu .listed i n the well 
records, o.nd o'ther pertinent inforr.iati'on on the mo.ps of the o.1reo.c Fo:r 
those unfamiliar with these reports it is, perhaps, o.dv:isc.bl0 tl:t.t th.o.t. 
po.rt dealing with the o.reu as o. whole be rend first, so o.s to be in o. 
better pos1 tion to understo.nd the more purticulo.r descripi;i.ons r)f 01.Ch 

townsh;i.p that follow. Also, the mo.p accompanying the r eport sb-ould 
prove o. useful source of roference when reading the '):;ext ~ 

The map consists of two f.:j..g.ures-. -- -F~ure I shows bod::-o ck end 
surfo.ce geology • .. The .. wo...te-r..:.bem-ing properties of ~he bedrock c ' "'.lng0 
:f'rom forlno.tion to formation, o.nd. are refe rred to irl. subs equent 'l_Jn.F;es" 
The . type of glacinl doposi~ a.t tho surface :mo.y be dete rmined from the 
mn.p , . o.nd its possibilities c.s tm aquifer e.re also dis.cuss ed in this 
report. · 

Figure 2 shows the locution o.nd types of,' wells in t'ie aron.; 
the da.nd relief (topography), o.ncL-the--drninnge po:t;terno Not every well 
is plotted. on the mo.p , but most of those giving pertinent i.nfor.nation 

· a.re shown, and probably inch.de GO t-c:; c .... nt 0f t} • .:, ;;~:;_];- ~ n thA .: r cn.­
Where :ground wo.ter is not ren.dily .available, or co.r~ies too m~ch disso1•10d 
eo.l ts 'to be used, dugouts often form the · only means of supply" The 
topogro.phy is ~hown by contours, or lines of equal eleva.tion, s paced o.t 
verti.cal in~r-v:als of 50 feet. · 

The well records o.re compiled from data obtained by i nterviewing 
formers, and in many cases their accuracy depends upon the farme~ "s 
memory. 'Wherever possible dnta were checked by plumb-line me~sur0r.e~t 
to the nearest foot. The welis a.'re tabulr::l.ted by townshi ps and soct ions .: 
and the .totnl ~epth of the well, depths to the water level at high and l ow 
stnges, . and, where possible , the depth at which the water-bearing 
horizon occurs, are all listed. The. general oharucte:r of the vmte:c-
ti; · sto.ted, arid the use to which it oan be put . Wells from whi ch 
sri.m.ples were taken for analysis are. indicated -.i n the well-recor-d s.:we-c~; 
An ideo. of how much water o. well can be ~xpected to yield is su t;:;e::i·~;,;d 

· by the number of stock (cuttle and hors e s only) that can be 

watered at it. One heo.d 'is assumed . to consume between 8 und 
.J.C '~ 'WD.ter a day . Unl.es-s- -"~· 
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the figure for the number of stock watered is not necessarily the 
maximum yield of the well, but simply the groutcst amount that the present 
user has required. · The word "only" indicates tho.t the figure given is the 
maximum yield of the well. To obto.in the position of an aquifer at any 
given point, the elevation of tho point should bo determined from the 
contours on Figure 2 of the ma.p. Elevations of adjacent wells may be 
found in the well records and the depth to the aquifer can usually be 
determined from thel'le 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 pec1..1liar and disagreeable taste, 
and 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 a.re more correctly 
termed sulphate water s . Truly 'alkaline ' waters owe that property to the 

presence of calcium carbonate and calcium bicarbonate. In this r eport an 
attempt to adhere to local terminology is made by referring to sulphate 
waters a.s 'alkali' in the well records, and the term 'alkaline' is avoided. 

Alluvium. Deposits of clay, silt, sand, gravel, and other 
material in lo.kc beds and in flood plains of modern streams. The term 
also includes the r.iaterial in river torraces, which once formed part of the 
flood plain but a.re now above it. 

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

Bedrock. Bedrock, a.s here used, refers to partly or wholly 
consolidated deposits of gravel, sand, silt, clay, and marl that are older 
than the glacial dri f t. 

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

Buried re-Glacial St ream Channel. A channel eroded into the 
surface of the bedrock by a stream bef ore he advance of the continental 
ice-sheet, and subsequently either partly or wholly filled in by sands, 

'. gravelj, and boulder clay deposited by the ice-sheet or later agencies. 

Coal Seam. The same as a coa l bed. It is a deposit of carb~s 
material formed from the remains of plants by partial decomposition and 
burial. 

Contour. A line o~ a map joining po~nts that have the same 
elevation above sea-level~ 

Continental Ice-sheet. The great ice-sheet that covered most of 
the surface of Canada rrany t houso.nds of years a.go. 

Escarpment. A cliff or rolatively steep slope sepe.ra.ting- ·level 
or gently slopping ureas, 

Flood Plain. A flat Pa.rt of u river valley ordinarily above water 
rbut-subma.rged when the river i s in.....fl.ood..:_ _ _;l-c...i..s an._a.r~~, 
clay are being depositod. 
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' 
G~acial 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 
!ill or boulder clay, and is not to be confused with the more general 
term glacial drift, which occurs in the following several for.ms : 

(1) Terminal Nfora.ine or Moraine• A ridge or series of ridges 
formed by glacial drift that was laid down at the margin of a moving 
ice-sheet. The surface is characterized by irregular hills and 1mdrained 
basins . 

(2) Kame Moraine . Assorted 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 lfforaine. Boulder clay (till) laid down at the base 
of an ice-sheet . The topography mo.y vo.ry from flat to gently rolling. 

(4 ) Glacial Ou~~ash . Sand and gravel plains or deltas formed 
by streams that issued from the continental ico- shoet . 

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

Shoreline . A discontinuous escarpment, with intervening 
gravel beaches and bars, w·hich indico.tes the former mo.rgin of a glacial lake. 

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

Hydrostatic Pressure . 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 ~quifor. 

Impervious or impermeable. 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 Permeable . Beds are pervious or permeable when 
they permit the perceptible passage or movement of ground wo.ter , as in the 
case of sands and gr avels . 

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

Recent Deposits . Deposits that have been laid down by the 
agencies of water and wind since the disappearunce of the continental ice­
sheet; for example, alluvium in stream valleys. 

Sand Point or Driven Woll . A sand point is a piece of 
perforated and screened pipe 2 or 3 foot long, which ends in a sharp point ~ 
It is fastened to l engths of ordinary pipe and forced dawn into surface 
deposits of a sandy or gravel ly nature . The depth of such a well rarely 
exceeds 30 feet. 

Unconsolidated Deposits . The mantle -~overing of alluvium, 
·-pr-e--gJ.acia.L..s-o1ls , and· glacial drift~ing-- of loo.s-0-L~ 
that overlies the bedrock . 

Variegated . Beds so described show-di.i'.ferBnt colours in 
alternating beds or lenses . 



Water-table. 
saturated with water. 
it. A water-table is 
is separated from the 
unsaturated mo.terial. 
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The ·upper-- limit of the part of the ground ' " 
This may be near the surface or many feet be~ow 

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

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

Wells . The term refers to any 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~ 

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

(2) Non-flowing Artesian (Sub-artesian) Wells . 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-artes:l.an 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 ·ea.ch 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 1 that is, water 
derived from the atmosphere, Most of this water reo.ches the surface as 
rain or snow. Part of it is carried off. by streams as run-off; part 
evaporates either dir ectly from the surface and from the upper wnntle of 
soil , or indirectly through transpiration of plants; and the remainder 
sinks into the ground to be added to the ground-water supplies • 

The prop.ortion of the t oto.l precipitation tho.t sinks into the 
ground will depend largely upon the type of soil or· surface rock, o.nd 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 tho.n brief torrential 
floods, during which the run-off may be nearly equn.l to the precipitation. 
Moisture failing on frozen ground will not usually find its way below · 
the surface, and, therefore, wi ll not materially replenish the ground-water 
supplies . Light rains falling during the growing season may be wholly 
absorbed by plo.nts . The quantity of moistlilre lost through direct evaporation 

.depends largely upon temperature, 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 F£l.rt 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~~nsi:ve. 

In some areas of relatively steep slopes , valleys have ~een partly 
filled with sand and gravel.., which, in turn , have been oovered with 
impervious clay and silt. Th.e-se- · give r~ 
conditions in the lower part of the va.l.ley, 
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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 r ocks with which the water has been in contact . Pollution is 
caused by contact with organic matter or its decomposition pr oducts . 
Analyses of vrell waters for mineral content are ma.de by the Department 
of Health and Public Welfare~ Winnipeg, and by the Bureau of Tulines , 
Department of Ntlnes and Resources . ottawa. 

As tho ground-water survey of M:ui.itoba progresses an effor t 
is made to secure samples representative of each major aquifer 
encountered; the purpose of this is to compar e the chemical characterist­
ics of waters from the various goological hor izons and, thoreby, assist 
in making correlations of the strata. in which tho \'Taters occur . The 
mineral content of natural waters :i.s also of interest to the consumer s , 
though .. the effects of the constituents a r e usually already appar_ent . 
The quantities of the var ious constituents for which tosts ar e made are 
given as ' parts per million ', which refers to the proportion by weight 
of each constituent in 1, 000, 000 po.rts of water . A salt when dissolved 
i n water separates into two chemical units called ' radicals ', and those 
ar e expressed as such in the chemical analyses . In one group are 
included the metallic elements of calcium (Ca) , nagnesium (~~) , sodium 
(No.), and iron (Fe) , and in tho other group ar e the sulphate (SO~) , 
chloride (Cl ), bicarbonate (HC03) , c~rbonate (C03) , o.nd nitrate (N03) 
radicals . The radicals listed in the analyses tabulated in the second 
part of this report. can be combined to give the o.ctual quEmtity of the 
particular so.lt s present in the water , but this is not done here as the 
radicals alone give enough information to identify the wn.ter types . In 
fact , the sulphate , chloride, and carbonate radi cals , plus the hardness , 
serve t o identify a water, Emd crude field tests on the basis of these 
constituents were used i n some areas to outline more completely zones of 
the various water types$ 

The follcm i ng ~inoral constituents include all that are 
commonly found in natural waters in quantities sufficient to_have any 
practical effect on tho value of waters for ordinary uses : 

Silica (Si02) is dis solved in snnll quantities from almost 
all rocks. It is not objectionable except in so fur as it contributes 
to the formo.tion 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 contact . It 
may al so be dissolved from well casings , water pipes , ond other fixtures 
in quantities 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 , o.nd 
renders the water unsuitable for laundry purposes . Water is usually 
considered not potable if the iron content is more than o, 5 part per 
million . 

Calcium (Cu) in the water comes from mineral particles 
present in the surface deposits , the chief sources being limestone, 
gypsum, o.nd dolomite . Fossil shells provide a source of calci·um, as 
doe s also the decomposition of ii:;ne<>us rocks . The common compounds of 
·calci.unL..are cnJ cillm carbonate ( CaCO._i) and ca lei um sulphate (Ca.S04), 
neither of which have___injuri-ous effects on the consumer , but both of 
which cause hardness . 

M:l.gnesium(Mg ) is a common constituent of many igneous rocks and, 
therefore , very prevalent in ground water . Dolomite. a carbonate of 
calcium and mngnesium, is also o. sour co of the eleme.n±..-- . .The ::mlphate-of 
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mo.gnesio. (MgS04) conbines with wo.ter to form 'Epsom salts,' cmd renders 
the wo.ter unwholesome if present in la.rge a.mounts . 

Sodiwn(No.) is dorivod from o. number of the importcmt rock­
formi ng minera.ls, so tho.t sodium sulphate o.nd co.rbono.te o.re very common 
in gr ound wo.tors . Sodium sulpho.te (No.2so4 ) combine.s vrith wo.ter to form 
' Gl auber ' s so.lt ' o.nd excessive o.mounts mo.kc tho wo.ter unsuitable for 
drinking purposes. Sodium co.rbono.te (No. 2co3 ) or 'bla.ck o.lko.li ' waters 
a.re most l y soft , the degree of softness depending upon the ro.tio· of 
sodium co.rbono.to to the co.lcium o.nd mo.gnos.ium so.lts. Wa.ters containing 
sodium co.rbono.te in excess of 200 po.rts por million o.ro unsui table for 
irrigation purposesle Sodium sulpho.te is less ho.rmfulo 

l 11The extreme limit of sn.lts for irri;;o.tion is tc..ken to be 70 po.rts 
per 100,000, but pla.nts will not to lcra.te more tho.n 10 to 20 ~o.rts per 
100,000 of blo.ck a l ka.li (o.lko.line co.rbonc.tes o.nd bico.rbona.tes)". Fro.nk 
Dixey, in 1A Pro.ctico.l Ho.ndbook of '.; ~·a.tor Supply', Thos . Murby & Co ., 

.1931, p. 254. 

Sulphates (804) referred to in this report o.re those of 
calcium,' rra;;nesiwn, o.nd sodium, a.nd ho.vo been montionod o.bove in referring 
to these ro.dico.ls. They a.re also formed by oxido.tion of iron sulphides , 
and , hetjce , it is not uncommon to find iron in sulpho.to wo.ters . 
Sul phates co.use pormo.nent hardness in wo.ter, o.nd i njurious boiler scalo . 
Sodium ~nd magnesium sulphates o.re lo.xo.tive when present in quo.ntitios 
of moro than 900 pa.rts per mi llion. Tho writers found tho.t o.cclimo.tized 
people could drink water conto.inin~ o.s much o.s 2~000 ports per million 
of a ll three of the principo.l sulpho.tes , but tho.t when o.11 wore present 
in quo.ntitios over 1,500 po.rts per million tho wo.ter wo.s commonly laxative . 
to tnose not accustomed to it ~ 

Chloride (Cl) is a constituent of o.11 nn.tural waters and is 
dissolved in small quantities from rocks. Wo.ters from wells that penetro.to 
brine ' Jr salt deposits contain lurge quantities of chloride, usua.lly as 
sodiur h1oride (corrunon salt ) Qnd loss commonly us calcium chloride and 
magnes:LUI11 chloride. Sodium chloride is a. cho.ro.ctoristic constituent of' 
sowago~ and o.ny locally o.b~ormal qua.ntity suggests pollution f r om this 
source '. BOW'evor , such abnormal quantities should not ; in themselves , be 
taken ns ~ositive proof of pollution in view of the wnny sources from 
which --h.toride may be derived. Chlorides i mpo.rt o. salty taste to water 
i f pre.ser:<-. much_in excess of 500 po.rts per million . In southvvcstern 
IVnnitobo. ·vo.tors with c.s much 0.S 3_,000 parts per million of chloride are 
used domt· -;tico.lly , thouf.:h raore than 1, 500 parts per mill i on is generally 
consider<:io. undesirable . The following figures o.pply to chlorides: stock 
will ·r eg'piro loss so.l t if tho wo.tor boa.rs 2 , UOO parts per mi llion; more 
tha~, 5, 0 0 po.rts per million is unfit for human consurn.pt ion ; more than 
8,000 po. ts per mi llion is unfit for horses; more then 9, 500 ·parts per 
million s too much for cuttle ; and more than 15:500 parts per mil lion is 
~xcessiv for sheep . Mo.gnesiUT!l chloride , loss common than sodium chloride, 
is very orrosive to metal plumbing. 

Ni t r ates (N03) found in ground water are decomposition products 
of orgo..n~ ~ nu teriuls·; they arc not harmful in thomsel vos , but thoy do 
point to .irobo.ble pollutione It is r ecommended that n bo.cterial test be 
made on "'".tor showing o.n o.pprecio.ble ni tro.te content , if it is to be 
used for rlomostic purposes . 

. \ . . 

lJo.rbona.tos (CQs) in water o.r o indico.tod in the to.ble or a.nu.J.yses 
llB •aiknl\ni ty 1 • Co.lcium o.nd :mo.gnesium carbono.tQ co.use ~ss in water ~ 
which may 1oe partly removed by boiling. Sodium~ causes softness 
i n waters ,

1 
and is~~ 
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Bicarbonates (HC03). Curbon dioxide dissolved in wa.ter 
renders the insoluble calcium and magnesium carbonates soluble as 
bicarbonate s . The latter are decomposed 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 amount of soap that 
must first be used to precipitate the a.bove 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 
hardness'. Permanent hardness remains after the water has been boiled. 
It is caused by minero.1 so.lts tho.t cannot be removed from solution by . 
boiling, but it can be reduced' by treating the water with natural 
softeners, such as ammonia or sodium carbonate, or with many manufa.ctured 
softeners. Temporary hardness can be eliminated by boiling, and is duo 
to the presence . of bicarbona.tos of calcium and n:ngnesium. Waters 
containing largo. quantities of sodium co.rbono.to and sma.11 a.mounts of 
calcium and magnesium compounds are soft, but if the latter compounds are 
present in lo.rgc quantities the wa.ter is ha.rd. The following table1 IllElY 

1 Throsh, J.C., and Beale, J.F.: Tho Examina.tion of Wutors and Water 
Suppli-os; London, 19251 p. 21. 

be used to indicate tho dogroo of hardness of o. wa.ter~ 

Toto.l Hardness 

Parts per million Character 

o~5o •••••••••••••.•• ,, •••• Very soft 
50-100 •••••• , ............... Moderately soft 

. ' 100-150 ••••••••••••••••••••• Slightly hard 
150-200 ••••••••••••••••••••• Modoro.toly hard 
200-300•••••••••••••••••••••Ho.rd 
300 + •••••••••••••••••••••Very ha.rd 

The above table gives tho generally c.cceptod figures for hardness, but 
the people of southwestern ~~anitoba hnvo bocome · acoustomed to harder 
waters , and the fo llowing table, based on a.bout 800 field determinations 
of hurdnoss , by the soap mothod, is more applicable : 

Parts por million Cha.ro.cter 

0-100•••••••••••••••••••••Very soft 
100-150••••e••••••••••••••••Soft 
150-250•••••••••••••••••••••]ffodorutely ha.rd 
260-350, ••••••••••••••••••• ,Hard 
350-500,,, ••••••••••••••••• ,Very hard 
500• •••••••••••••••••••••Excessively hard 

Waters having Cl. hardness of 
used for luundry purposes . 

. from less than 50 pu.rts por 
million. 

up to 300 parts 
In southwest-Orn 
million to more 

per mi.llion are COlll!l1only 
Muni tobo., pardnoss ranges 
thnn 2,500 po.rts per 
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PART II 

TCJ.fVNSHIPS 1 to 6, RANGES 26 to 29, WEST 
FRINCIPAL MERIDIAN, TIANITOBA 

(Melito. Arco.) 

Introduction 

Tho Malito. o.roa. occupies tho cxtrono southwest c~rnor of 
Ivhni tobo., cind includes tho Ruro.l Municipo.litios of Edwo.rd, Arthur, 
o.nd Albert. Infor:rnn.tion on its ground-wo.tor resources wo.s colloctod 
in tho sUI'.l!:lor of 1946 by E.c. Hnlstoa.d, o.ssistod by E. Ho.11. and in 
tho 1947 sea.son by J.A. Elson, o.ssistod by J.s. Lo.ngford. 

Physical Foo.tur cs 

Tho gonoro.l cho.ro.ctor of tho topogro.phy is th.a.t of n lovol 
to undulo.ting plain. Elxtonding di~gono.lly a.cross tho mo.p-nroo. from 
southwost to northoo.st is o. levol bolt a.bout 12 niles wido tho.t wns 
formerly po.rt of tho bo.sin of glo.cio.l Lo.kc Souris. Smo.11 o.roo.s of dunod 
so.nd, in tho northoo.st, border o.n undulo.ting plo.in tho.t oxtonds to tho 
northwest . lhny minor, undro.inod depressions (sloughs) from 2 to 6 foot 
doop o.nd a.s much o.s sovoro.l a.eras in o.roo. cu-o sco.ttorod over this pla.in. 
They hold wo.ter for much of tho yoo.r, o.nd o.ro no.turo.lly surrounded by 
smo.11 poplar troos o.nd brush. In tho southoo.st po.rt of tho mnp-o.roo. tho 
torro.in vo.rios from th.a.t of o. smnll, rolling, knob o.nd kottlo cu-ea., a.long 
the contro.l pa.rt of the co.st side, to o. gently undulo.ting to lovol plo.in 
in tho south . Tho southoa.storn po.rt is sopo.ra.tod fron tho contro.1 lo.kc 
ba.sin by tho volley of Souris River with its ra.mifico.tions. This 
vo.lloy ho.s o. neo.rly lovol bottor.1. with e sca.rpment-liko sides, a.nd o.vero.gos 
nbout 1 mile in width and 50 to 100 foot in depth. 

Elevo.tions vo.ry from loss than 1,400 feot nba'1G . eo~-lovol, 
a.t tho lower po.rt of Souris Rivor, to more than 1,700 feot in tho extromo 
northwest cornor of tho o.roo.. RE.Jlief is porho.ps 100 foet o.t some points 
o.long Souris Valley, but in tho roughest parts of tho plo.ins is less than 
25 feet, and probably would o.voro.go 3 to 6 foot in tho slough o.roo.s of tho 
northwest . 

Tho .mo.p-a.roo. is dro.inod by fivo principal stroo.ms. four of which 
empty into Souris Rivor. Drainage is from tho wost o.nd northwest o.cross 
the .contro.l plain to Souris River on tho oo.st. 

The principo.l strocuns, from north to south , a.ro: Stony Crook, 
which disuppenrs in the sandy a.roo. in the northoust; Jackson o.nd GrClho.m 
Crooks, which go dry almost ovary year and dro.in tho northwest po.rt of tho 
mo.p-o.reu; Gainsborough Crook, which ulso dries up, o.nd which, with tho 
more permo.nont Antlor Rivor. dro.ins tho southwestern po.rt of tho ma.p-o.roo.. 

Goo logy 

Tublo of Formo.tions 

-
Ago Fornn ti on Churo.ctor Thickness 

(Foet) 

Recent Alluviwn Stream-la.id mud, silt, 
sand and gro.vol 

Pleistocene La.kc deposits Silty clo.ys,finc so.nds 
and silts,dunod sands~ 0-50 
o.ssortod sands and gro.vol 
in boo.ohos o.nd deltas 



Age 

Upper 
Cretaceous 
and 
Paleocene 

Upper 
.Cretaceous 

Lower and 
Upper Cret­
aceous 
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Formation 

Glacial drift 

Turtle Mountain 
Raven scrag 

Boissevain 

Riding Mountain 

Vermilion River 

Favcl 

Ashville 

Character Thiclmess 
(Feet) 

Till, clay, sand .. 
gravel, boulders, 
assorted sand and 
gravel in outwash 
plains 

Soft shale, lignite 
beds, fine-grained 
white to yellCYNish 
sand and sandstone 
Greenish grey sand-
stone and sand, 

Upper beds of mediun 
to light grey, hard, 
siliceous shales 
(Odanah shale), wit1 
some thin layers 

of fine, blue sand 
and bentonite beds; 
lower beds of 
slippery clay shale 
that t ends to slump 

Dark groy and black 
sha l e ; comprising 
thr ee n:or:.bera: 
Pemhi na(dark shale .. 
numerous bentonite 
bands near base) ; 
Boyne (grey, 
calcereous shale, 
non-calcareous 
dark shale near 
bo. so); and Morden 
(calcareous speck-
l ed shale, over­
lying dark grey, 

non-ca lcareous , 
blocky shale with 
thin partings of 
white so.nd) 

Grey shu.le with whit~ 
calcareous material• 
some bo..nds of lime­
stone ; some bcnton­
ite 

Dark grey to 
shales with 
sands 

blo.ck 

silt ""I 

: 

0-400 

300-400 

100 

80 .... -

140 + -

190 It -

150 -f. 

40 ~ 
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I 

Ago Fornntion Cho.ro.ctor •rhickness 
(Foot) 

Lowor Croto.coous Swan River White to groen 
sQJldstono,black 
shale o.nd si 1 t 50 + 

Jurassic Light groy to red 
shale, co.lco.reous 
so.nd stonop grey tD 
buff' to brarm 
shales, light gre, 
lime st on o and 
so.ndstono 380 ~ -

Juro.ssic or .Amo.ran th Rod bods and gypsw1 220 
earlier I 

The area :mn.pped is underlain by Upper Cretaceous shulos of' tho 
Riding Mountain formation, with tho possible exception of tho southwest 
corner where the bedrock mo.y be the Ravonscro.g formation of Paleocene o.ge 
(See Nap). Locally, considerable amounts of' highly mineralized water are 
obtained from layer s of sand in the Upper Cretaceous rocks, and in 
localities underlain by the Ravenscrag formation moderate amounts of' good 
to poor water are contained in the sandstone and lignite beds. At the 
northwest corner of sec. 31, tp. 2, rge. 29, shale is the underlying rock 
at a depth of 309 feet, but 1 mile west an artesian well, said to be 350 
feet deep, nny derive its water from the Ravenscrag formation, which yields 
artesian water in adjacent parts of Saskatchewan. A well in sec. 2, tp. 1, 
rge. 26, obtains water from about 50 feet below the surface of the Riding 
Mountain shale, and several wells in tp. 3, rgeso 26 and 27, obtain water 
from the upper, fractured and weathered zono of' this shale. Water is also 
obtained from dooper wells in the shale in tp., 3, rge. 26. A well 380 
feet deep in s6c. 35, tp. 6, rgo. 27, derives salty but potable water from 
tho upper 20 feet of the shale. Tho Swan River formation, which underlies 
the map-area at a depth of 2,400 feet or loss, is a possible source of' 
saline, highly mineralized water in large quantities under o.rtesia.n pressures. 

The glacial drift varies in thickness from little or nothing to 
about 400 feet in the central part of the north and of the map-area. It is 
less than 35 foot thick along the upper po.rt of tho Souris channel and in 
most of tp. 3, rgo. 26, but thickens from there to tho west a.nd north. The 
average thickness in the northwest po.rt of tho uroa is about 300 feet; in 
the southeast, 50 feet. 

By far the greatest part of' the glo.ciul drift is composed of till, 
and two types are in evidence: u greyish buff, sandy oluy till vo.rying in 
thickness from 10 to 20 feet and overlying a more compact blue-grey till. 
Neither of these tills is appreciably permeable, but both contain irregulo.rly. 
distributed lenses and pockets of sa.nd and gruvel that conunonly yield 
highly mineralized water. Southeo.st trending, gravelly ridges rost on tho 
l~or till and are partly buried by the upper till. These yield good water, 
and may represent tho courses of streo.ms that fl~ved along the ice front 
during pauses in the retroo.t of the glacier• 

A recessional moruino in tps. 2 and 3, rge. 26 , is a locul eouroe 
of water, but bedrock is close to tho surface and the surrounding till is 
relatively impervious. 
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The deposits in the basin of glacial Lake Souris grade from 
fine, clayey silts to fairly coarse sands, and vary in thicknesl from 
less than 10 feet to more than 50 feet. In the northeast part, sand 
dunes up to 30 feet high have been formed by the wind. Ground water 
forms no problem in this district,, which includes parts of tps. 5 and 
6, rge. 26. To the south and west the sands bocome finer, and silts 
and silty clays are found locally. Water is more difficult to obtain 
from such silts and is of poor que.li ty . At some loca.li ties in the south 
the glacial-lak0 depooits are clay-like, and dugouts supply most of the 
water. 

Around the nnrgins of glacial Lake Souris a.re deposits of 
doltaic gravels. Whore those gravols arc 10 foot or more in thickness 
they form good aquifers. 

Till,, modified by the a.ction of water, is shown on tho map along 
tho valleys of the present streams. 1bo gra.vol ridges left in the 
valleys usually form good ~quifers with plonty of wator at depths of 20 
to 30 feet below their crosts. 

Alluvial doposits are found in the vullcys of Souris Rivur, 
.Antler River , and the lovrnr fc'W miles of Gainsborough o.nd Graha.m Crooks. 
Tho alluvium is mainly of a silty na.turo, oxcopt in tho lowor purt of 
Souris Valley whore it is gravel. :b'ow wells have boon dug in tho alluvium, 
and its wa.ter -beo.ring chu.ractoristics a.nd depth a.re not :Im.own. 

Wo.tor Supply 

Water supply forms an a.cute problem in sovoro.l po.rts of this 
a.roa, oithor bocnuso of its soa.rcity,, o.s in tho northwost., or beco.use of 
its tmsntisfactory mineral contont. Most of tho wolls in tho o.roo. C\re 
dug wells , 4 foot square and commonly dooper tho.n 20 foot, with vrood 
co.sing. Thoso are stmk into surfnce deposits of sand ruld grnvol until tho 
ro.pid entry of water into tho well moJrns further digging too difficult. 
ivbny of the wells dug in n wot season i;o dry because the wo.tor-ta.ble falls 
bE)low the bottom of the woll , but deepening by several foot will restore 
tho supply. Wells less than 10 foot deep mny freeze to tho bottom in 
winter unless protoctod by straw insulation. In the northoo.st, send 
points driven less than 20 foot into the lo.ko deposits provide an 
n.doquo.tc supply of wo.tor. Sund points nro no·t successful in the o.rons 
of fine sand o.nd silt, bcco.uso tho scroons permit the silt to enter and 
clog tho pipe, or olse o.ro plugged thomsclvos by it. Producing wells 
drillc:Jd into bedrock vo.ry from depths of 400 foot in the north to 60 feF;t 
in the southeast, a.nd yield mineru.lized wo.ter tho.t is sometimes poto.bl0., 
but is usuo.lly fit only for stock. Mmy dry wells have boon drillod into 
tho bedrock. One artesian well in the west is 350 foet deep, but 
information o.s to its uquifor is limited, though it soems to bG of 
glacial origin. In gonero.l,, except for tho doposi ts in e.nd associo.tod 
with the bod of gla.cial La.kc Souris., the aquifers of the ~b lita arco. o.ro 
ra.ther irregular in distribution and extent , both on e.nd below tho 
surfo.ce of the ground. Arous with o.cuto wo.ter - supply problems a.re located 
in the northwest , where aquifors o.ro narrow, and in tho southoo.st., whorc:J 
the glo.cial drift does not supply water and wutcr from the bedrock is 
scarce or not uso.ble. 

Township 11 Rango 26. Only o. few sca.tterod o.roas provide poto.blo 
wator in this township, us tho gla.cio.l drift is mostly cluy with little 
so.nd and gruvel. Many wells havo been dug., borod, o.nd drillAd without 
results or ho.ve obto.ined only a small supply of o.lko.li wo.ter, In the 
northeast part of the township,, wa.ter is obtained from wells 10 to 25 
feet deep, the wa.ter-beo.ring zone boing yellow clay with some o.dmixed 
gravel. Severo.l bored o.nd drilled wells have yielded very alkali water. 
Drilled wells in sections 2., 4, and 31 reo.chod bedrock o.t depths of 100, 
260, and 135 feet rospectively without finding wo.ter . In section 15,, a 
well bored to o. depth of 30 foot obta.inod wo.tor from o. thin bod of gravel 
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in yellav cla.y, but tho supply gra.dua.lly decrea.sod a.nd tho well is now 
dry. Bored wells, 85 und 50 foot doop rospoctivoly, in sections 13 und 26, 
ha.vo yioldod u smo.ll supply of very a.lka.li water , A dug well 20 foot 
deep in a. so.nd pocket in section 35 yields an abundant supply of potable 
wa.ter, which is ha.ulod to Waska.do. for domestic uso . It ha.s proved a.lmost 
impossible to obtain an a.doqua.to supply of pota.blo wa.tor in this township, 
so the fa.rmors ha.vo a.ba.ndoned digging and drilling a.nd now depend on the 
surface wa.ter collected in dugouts. 

Townships l~ Rongo 27 . Thora uro two wa.tor-boa.ring zones in this 
township . Tho upper zone is formed of sand o.nd gravol lenses sca.tterod 
through the glacial drift and gla.cia.l-la.ko deposits, In rnnny places sovornl 
wells were dug before a. gra.vol pocket wa.s loca.tod, a.nd in most wolls tho 
yield was alkali water. M:my of those wells a.ro dry in win tor, nnd wa.tor 
must bo hauled from Coulter or Souris River. Dugouts hnvo now boon 
oxca.vatod to a.ssuro a. winter supply for stock. Tho lower , wa.tor-boa.ring 
zone lies within 90 to 120 foot of tho surfnco, c..nd is ranched by bored 
and drilled wells. 'rho zono is formed of sand, gra.vel , o.nd till, bolmv the 
silty gla.cia.1-lako dop~sits . Tho wa.tor is a.lknli , a.nd a. samplo sent for 
o.na.lysis from a. well in section 22 wa.s reported unfit for use. A few of the 
wells yield only a. smn.11 supply and a.re ofton dry, probably because of tho 
thin beds a.nd unovon deposition of tho sand a.t tho ba.so of tho la.kc deposits. 
In section 25, two wolls woro bored to bedrock a.t a.n eleva.tion of a.bout 
11 420 foot, and a. moderate supply of a.lka.ii wa.tor wa.s obta.inod. 

Township l~ Rongo 280 Wa.ter supply is obtained from ono wa.tor­
boaring zono within 20 foot of tho surfa.co, or a.t nn a.vorugo elevation of 
1,497 foot. Tho wa.tor-boaring bods a.ro lonsos of sa.nd in lo.kc-bod silts 
or glacia.l drift. Bluo cla.y lios o.t on a.vora.go depth of 18 foot and servos 
as a. reservoir for tho supply of :mo.ny walls dug 2 or 3 foot into it . Wutor 
from th(;) yellow clo.y, which overlies tho blue clay.., or where the lenses of 
sa.nd a.ro vary narrow, is a.lka.li. Along Antler River, in tho southern pa.rt 
of tho t onnship, deposits of a.lluvium ca.rry a.bunda.nt pot o.blo wa.tcr within 
8 foot of tho surfa.co . Dug wells in glo.cia.l drift supply tho da.mo.nd for 
wa.tor in tho villo.go of Lyloton . Wells dug to the ba.so of tho la.kc-bod 
deposits of silt should provido cm a.doquc.to supply of wa.tor, but it would 
probably carry much dissolved alko.lino sa.lts. Sovontoon dugouts huvo boon 
exco.vo.tod in tho township to provide o. sufficient supply for stock noods . 

TONnship 1,, Runge 29 . Ono wa.tor-boa.ring zono is known in tho 
gla.cial drift of tho township . It is composed of lenses o.nd poc kets of 
sa.nd a.nd gravel tha.t occur loca.lly in tho gla.cia.l drift . An a.bundont 
supply of wa.ter ca.n bo obta.inod ~t a. sho.llmv depth a.nd a.pproximo.te olova.tion 
of 1,535 foot . In N~ soction 10 is o. dry hole 18 f oot deop . In tho SW-! 
of tho so.mo section a. dug well, 12 foot deop, encountered n.n o.bundo.nt supply 
in a. nnrrOl'r, wa.tor-boo.ring sa.nd lons bctwoon yollow a.nd bluo clay. 

Glacial outwash deposits of the northern ha.lf of the section should 
produce n.n oxc0llent supply- of wa.tor even though the urea. ha.s proved . 
unfavourublo for ngrioultura.l. use. As o. sufficient supply ha.s boon obtained 
from tho glacio.l drift, it ho.s boon unnccossa.ry to drill deep wells. Dug­
outs ha.vc bo0n oxca.va.tod for tho · storo.gc of surfa.co water whore a. grouter 
supply is nocosso.ry for stock needs. 

TONnship 2, Runge 26~ The township is undorla.in by glo.cia.l drift 
and lake-bed deposits of silt:- which a.re very compact o.nd impervious. l\iany 
walls ha.vo been dug, drilled, and bored~ but no adoquo.te supply has boon 
found~ us poc kots of sand or gravel a.re widely soparo.ted a.nd difficult to 
locat0 . Walls ho.ve been dug to depth~ of 11 to 39 foot, but the supply is 
insufficient in most co.sos. Bored walls ho.vo either boon dry or havo 
yielded a snnll supply of wa.tor too a.lka.li for use. Most drilled wells, 72 
to 900 feot deop, ha.vo boon dry, but one in soction 17 a.ta depth of 230 
fo~t a.nd onothor in section 10 at a depth of 72 foot a.re yielding a. suffici.arrt 
supply of pota.blo wuter. Indiscrirnina.to drilling a.nd digging hav e pr oved 
unsuccessful, so tho farmers roly on dugouts, of which thoro a.ro thirty-five 
townships. 
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Township 2, Range 27. Two water-bearing zones are present in the 
tcwnship. The upper zone lies with in 20 feet of the surface, and the water 
occurs in lenses of sand and gravel in the yellow clay of the lake-bed deposits. 
Along Gainsborough Creek deposits of blacial drift modified by wave action 
afford an adequate supply of hard, potable water . A similar deposit is present 
east of Souris River where eufficient wator is obtained fro:n dug wells 12 to 
22 feet deep. The ta.vn.ship is crossod by Souris and Antler RivoEs nnd 
Gainsborough Crook, which supply abundant water for stock. Tho lov-ror, water­
boaring zono is composed of no.rrovv soams of q uicksa.nd below·, and sca.tturod 
through,, tho bluo clay. This zone is roachod by wolls borod to 60 and 80 foot. 
Such wells,, in sections 2, 3, 9,, and 32, arc commonly dry during tho winter 
months and yiold a.n inadequate supply of hard, alko.li watur. 

!ownship 2, Range 28. Tho township is floored by lake-bed and flood­
plain deposits,, tho northern ho.lf being so.ndy and tho southern half silty. 
One water-bearing zone is roo.chod by sho.llcwv, dug wells,, many of which bottom 
in blue clo.y about 16 foot below the surface. Tho wutor ontors tho wells o.t 
tho contact of sand and blue clay. Sor.10 wells wore dug to depths of 30 foot, 
but as thoy penetrated blue clay vvi th only no.rrow sea.ms of sand, tho water 
supply vms negligible. Most of such wells contain o.llroli water unfit for 
domestic uso. Sovoral wells roo.ch quicksand so fine tho.t it plugs tho wells .• 
Th0 wells in tho sandy, gln.cio.l.,;c1la.k0 deposits of the northern ho.lf of tho 
township nro shallow a.nd o.rc invo.rio.bly dry in winter, so that residents 
owning much stock roly on dugouts for o. continuous supply. 

Township 2, Ro.ngo 29. Ono water -boo.ring zone is known in the glo.cio.l 
drift of this township. It occurs, locally us lenses of so.nd or pockets of 
gravel distributed throughout the glacial drift a.t a.n olovo.tion of npproxirnatoly 
1,534 feet. Along the southern odgo of tho tonnship, in sections 1 to 6 o.nd 
10 to 12 incl usi vo, all wells Qro dug wol ls with an a.voro.go depth of 10 foet. 
They a.ro in glucio.l or glo.cin.1-luko so.nds, and during ra.iny seasons curry cri 
o.bundo.nt supply of pota.ble water . Tho supply depends entirely on tho a.mount 
of rainfo.11, o.nd during dry soasons tho wells a.ro dry. As mo.ny of tho wolls 
o.ro dry in winter , tho landowners oxco.vo.to dugouts to ussuro u sufficiont supply. 
The romn.indor of tho tovmship gets a. supply of wo.ter from shallow dug wells 
thut ta.p lon sos of sand or grc..vcl distributed loca.lly through tho glo.cio.l 
drift. Tho wells a.re a.bout 16 foot deep o.nd bottom in blue cla.y. Sand points 
a.ro used along tho northern border of tho township. Tho wo.tcr in this o.rca. 
is potc..blo,, but tho supply is not sufficient. In NVvi section 31 o. well wa.s 
drilled to o. dopth of 350 foot . Form.orly, it obto.incd o. good wo.tor supply 
but is now dry. No driller's log wo.s o.vo.ila.ble, but it is bolievod tho.t tho 
well wa.s drilled to tho R~venscro.g formation, und o.s this formn.tion is 
discontinuous in this o.roo., tho wo.tor supply obtainn.blo from it was soon 
depleted. 

TONnship 3, Runge 26. Tho glo.cio.l drift is loss tho.n 30 foot thick 
in tho ~router pa.rt of this township, o.nd sevora.l wells obtain a. supply from 
tho sho.lo below, a.t depths of from 60 to 65 feet in soctions 23 o.nd 28, whore 
tho water is soft, to 125 feet in section 10, o.nd 150 feet in section 14, wher0 
tho water is ha.rd o.nd suito.blo only for stock . Tho drift is thicker in section 
1, whore wnter suitable for stock is obtained from sho.lo o.t 150 foot. Most of 
tho wells in the township uro in glo.ciul drift nnd a.re loss th(U'l 30 feot deep. 
In the south n.nd co.st they a.re dug into local pockets of so.nd o.nd gro.vol in 
tho till . In tho west o.nd north parts of tho township o.re sho.llaN, wo.tor-
lo.id deposits o.nd wo.tcr -workod till overlying shallow till o.nd bedrock. Her& 
wo.ter is obtained at depths of 6 to 20 feot . lm a.reo. of glacial grnvels is 
found i n soctions 29 c.nd 32, and c.·o od wo.tor is obtained nt 30 foot. Throuw-h 

u 0 

out th0 north a.nd wost pa.rts of th0 township tho qua.li ty of tho no.:i.r-surface 
wo.ter is so.tisfa.ctory, although tho wolls cun bo polluted ousily . Tho quo.lity 
of the wa.tor varies from fn.ir to bud in tho southeo.storn till wolls , und in 
tho vicinity of sections 4 o.nd 10 dus outs furnish o. moro satisfactory supply • 

. ' 
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Tovmship 3, Ra.ngo 27 . This township is completely occupied 
by gla.cia.1-la.ko deposits, ~lluvium, and wa.tor-workod till with its 
a.ssocia.tod sa.nd a.nd gra.vol , For most of tho a.ran, wa.ter of good qua.lity 
is obto.inod from wells loss them 18 foot doop . 'l\vo doop wE:.lls ha.ve boon 
sunk into the till, one in section 20 is 90 feat doop a.nd yields a. poor 
supply of a.lkaii wa.ter , Cl.Ild tho other , in section 16 , wa.s drilled 250 
feet a.nd wa.s dry . In section 14, tho township ' s only bedrock well , 80 
feet deep (bedrock a.t 75 foot) , produces wa.tor suita.blo only for stock. 
The depth to bedrock in the a.roa. increa.sos from a.bout 25 foot in tho 
ea.st a.nd south to nbout 300 feet in tho northwest corner . '1.'here is rec.son 
to believe tha.t a. buried osca.rpment extends di~gona.lly a.cross tho tmvn­
ship from northoa.st to southwest~ with tho low side to tho northwest . 
Souris Va.l ley, u mile wide , sepa.ra.tos the surfa.co la.kc deposits of the 
west and central pa.rt of tho township from tho wa.tor -workod till a.ud 
shallow wa.tor-lo.id deposits of the southoa.st o In the vicinity of 
sections 20 a.nd 21 tho underlying till rises to noo.r tho surfuco, thinning 
out the luko sediments o.nd ca.using the ground wa.tor to move a.wa.y through 
these porous deposits . Hore tho till yields a. little wa.tor, but noithor 
tho qua.lity nor tho quantity is sa.tisfa.ctory. 

Township 3, Ra.ngo 28 e All but tho western fourth of this town­
ship is occupied by gla.cia.1- lo.ko deposits . In tho northwest a.re doltaic 
deposits a.nd , in tho southwest , wa.tor-workod till . Gra.hom Creek cuts 
through the northea.st quarter of tho township . Tho wa.tor - lnid deposits 
are almost everywhere thick enough to form an aquifer , No wells are 
deeper than 20 feet , and about half of them a.re less than 10 feet deep . 
In most of the few places where water supply is a problem, deepening the 
wells a few feet would make the supply adequate , The use of sand poi nts 
is applicable in the coarse sands and gravels, Tho glacial drift is 
probably 200 feet thick in tho southeast part of the township, and :r.iay 
thicken to 350 feet in the northeast . No bedrock wells are known . 

Tov\TUship 3, Range 29e ~~st of this township is occupied by a 
slough-pi ttod plain of yellcw-brovm clay till , which contains numorous 
pockets of sand and gravel . Post- Glacial drainage valleys containing 
gravels that are good aquifers extend from section 32 south-southeast to 
section 3, and from section 34 south-southeast to section 13; and wator ­
worked till, with considerable gra.vol deposited locally, is found in 
sections 4, 12, 13, 25, and 26 , Tho wells in tho area are all shallow, 
with one exception, and most of them o.ro less tha.n 15 foot docp. Tho 
outwash and water-worked deposits are tho most dependable aquifers and 
yield tho best water . Walls in tho gro.volly pockets and lenses in tho 
till generally give potable water , but tond to bo alkali , and they must 
be several feet doe per than tho othor wells or they may go dry in summer • 
Sand points are usod successfull y in many places , In the western part, 
water may be difficult to obtain from the till . The one deep well is in 
section 6. It is a flowing-artesian well 350 feet deep, and so far as 
is known, derives its water supply from glacial deposits . The water is 
alkali, and rises about 3 feet above the surface of the ground , 

Township 4, Range 26 . This township is covered by lake-bed 
deposits , roworked gravels, water-worked till, and alluvium. All but the 
alluvium produce water of fair to good quality from wells that average 12 
feet in depth and rarely exceed 20 feet . A wall wo.s drilled 125 feet in 
SW•*" section 12 but the water obto.ined was saline a.nd of poorer quality 
than that from surface deposits . A hole drilled on the road allowance at 
the northeast corner of section 23 shmvod about 30 f oet of clay and sand 
o.nd gravel (alluvium), then 10 feet of blue till, with bedrock at 40 feet . 
The surface of the bedrock slopes to the west o.nd north, and tho depth of 
drift increases from 25 foot in soction 1 to an estimated 150 feet in 
section 31. 
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Township 4, Range 27. This township is occupied by laJustrine 
deposits mainly of a silty and sandy character. Gravel occurs in section 
1 and some alluvium is found along Graham Creek in sections 1 and 2o Local 
clayey areas a.re found in the centre of the tmvnship. All wells are less 
than 20 feet deep and average about 14 feet. The few wells that give an 
inadequate supply could be improved by deepening them a few feet during a 
dry season. In general the water is of satisfactory quality for domestic 
use. The thickness of drift increases from about 125 feet in the southeast 
of section 1 to an 0stimatod 225 feet in section 31, and an estimated 325 
feet in section 60 The general slope of the bedrock surface is to the 
west and south. 

Tonnship 4, Range 28. Except for throe sections in tho wost whore 
the surface deposit is glacial till, this tm'lrl.ship is occupied by deltaic 
a.nd lo.kc-bed deposits, roprosont ... d by 3a.:1d a.nd silt in the southc::?.st n.nd 
assorted gravel elsewhoroe Tho township is dra.inod by Jackson Crook in tho 
north and by Graham Crook in tho south. The wells vary botwoon 8 and 24 
f'eot in depth, most of tho wo.tor being obtained between 15 and 20 feet. 
Sund points arc used effectively. Somo difficulty is caused by quicksand, 
which is fine anough to plug sand point screens and conunonly limits the 
dopths of wells by making digging conditions very difficult. Tho exact 
thickness of glacial drift is uncertain as no bedrock wells arc kn mm, but 
probably varies betv1eon 225 a.nd 400 foot, with the bocrock surface sloping 
wost a.nd south. 

Tonnship 4, Range 29. This township is mainly occupied by glacial 
till pitted with numerous sloughs. A deposit of deltuic gravel covers 
parts of sections 1, 2, 10, and 11. Bands of outwush gravel and water-worked 
till nssociatod with the present drainage system extend throu[;h sections 8 
and 5; from sections 33 and 34 to sections 3 and 4; and from section 36 to 
section 13. Tho second of those bands is in the valley of Jackson Crook, 
which is tho only permanent streo.m in tho township. All the wells in tho 
township ore shallow, varying between 6 a.nd 22 feet in depth, and a.veraging 
a.bout 12 feeto The deltaic deposits a.nd water-worked till with outwash 
gravels yield adequate qua.nti ties of good wa.ter . ~~ost vrnlls dug in pockets 
of so.nd and gravel in tho till yield a sufficient supply, but tho water may 
bo too alkali for useo Depth to bedrock is estimated to bo a.bout 400 foot 
in this township. 

Township 5, Range 26. This township is occupied by lake-bod 
deposits.:> with considerable o.rous of delta.ic gravels in the wost c-..nd south­
east. Tho sands aro duned in sections 23, 24,, 25, and 26e Water is ea.sily 
obtained from tho surfo.ce deposits by shallow dug wells and s~nd poblts. 
Tho wells va.ry in depth from 7 to 28 foot~ with on a.vorugo of a.bout 12 foot. 
The water varies from moderately soft to quite hard, and tho content of 
undesirable salts is low. Awell at Bernice supplic~ tho Ca.nadio..n Pacific 
Railway with wo.tcr for s teo.m., No bedrock wells are known in tho township, 
but tho depth to bedrock varies from 50 foot in tho southeast to about 200 
foot in tho northwest corner. 

·TCJ1mship 5, Range 27 o Tho. northern and western parts of this 
township arc occupied by slough-pitted glacial till; tho re:mn.indcr is floorod 
principally by assorted dolta.ic gro.vol deposits, with some wo.ter-workod till 
in sections 7 and 18, and a. strip of sandy lake deposits in tho south and 
east. The gonorul slope of tho la.nd is to the oast, and tho township is 
drained by Jackson Crock in tho south~ and by Stony Creek in tho central and 
northeast ports. Tho walls a.re a.11 shallow, wa.tor being obtained between 
depths of 10 and 15 feet on tho average. Dug wells a.re used, II11llly of them 
supplemented by sand points. Tho wator is gcnora.lly of a. satisfactory 
quality, and varies from modora.toly soft to very ho.rd. Novrhere does tho 
sulphate content a.ppea.r to be excessive . One dry well was drilled 210 feot 
to bedrock in section 18, The thickness of drift proba.bly varies from 150 
foot in section 1 to 250 foot in section 31 0 

Tannship 5, Range 280 Po.rts of this township on the south and ea.st 
a.re occupied by delta.ic gravel deposits, tho two ureas being separated by till 
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o.nd wa.tor -workod till, Ground noro.ino is found in the wost ho.lf of tho town­
ship a.nd tho northoa.st. Ho.tor-workod till of glo.cio-fluvio.l origin is 
found in soctions 28, 32, 33 , o.nd 34. In tho lo.st two sections thoso 
deposits a.re in tho va.lloy of Stony Crook, which flows southoo.st a.cross 
the northoa.st qua.rtcr of tho township. Ja.ckson Crook dro.ins the southern 
po.rt. Tho vrolls in the township a.ro a.11 shallow, varying between 6 and 
24 feet in depth a.nd averaging from 10 to 15 feet. Most of the water is 
obtained from gravel associated with deltaic deposits, or with water-
worked till. The ground moraine itself is not a.n aquifer, but pockets of 
sand and gravel in it produce potable water. All the water is of a 
generally satisfactory character and varies from soft to very hard. One 
deep hole was drilled in section 13 but did not reach bedrock. From 
indirect evidence the bedrock appears to be covered by about 250 feet of 
drift in the east of the tCJW"nship and by 400 feet or more in the west. 

Township 5, Range 29e This township is an unduluting plain 
pitted by mEJ.ny sloughs up to lO ::foet in depth, and slopes generally to 
tho east and south. It is drained by Gro.ho.m Crook, which flows south 
through the contro of tho township, and by Jo.ckson Crook, which flows 
south-southoo.st through tho co.stern po.rt. Tho valleys of those crooks 
o.ro shallow o.nd thoir slopes smooth o.nd gentle. Deltaic gro.vcl occurs 
in section 1, but most of tho suporficio.l rrntorio.l is ground moraine, 
with water-worked till occur ring a.long tho two vo.l loys named above o.nd 
extending south as a narrow bo.nd from section 31 to section 6. Gro.vol 
ridges occur almost continuously along Gro.ham Crook a.nd along considerable 
lengths of Jackson Crook. Pockets a.nd noo.rly buried ridges of gravel 
and sand aro found in tho ground moraine a.t irregular intervnls. Tho 
bedrock, Riding Mounto.in sho.lo, is buried by a.bout 350 foot of glacio.l 
drift in the west and probably more tho.n 400 foot in the oo.st. Mos t of 
the wells are dug to depths of 10 or 15 foot, with some sand points 
oxtonding about 5 foot dooper. Tho best sources of water a.re tho gravol 
ridges along the creeks, which yield plenty of good water. Vfoter from 
pockots of sand and gravel in the till is often high in sulpho.te ~ 

(especially in dry seasons) and iron. Tho supply from such wells is 
frequently inadequate, o.nd must bo supplemented by a dugout. All the 
we.tor in tho township is hard. Sovoro.l dcop wells arc said to have been 
drilled in tho southwestern i:nrt of tho township, but all aro dry. No 
exact information on these is o.vo.iluble. 

Township 6 , Range 26. This tmvnship occupies on almost level 
pla.in broken by ridges where wind-blown so.nd ho.s boon deposited along 
fences. In the ea.st , notably in section 13 1 tho so.nd ho.s formed dunes 
20 to 30 foot high. Most of those dunes aro anchored by vogoto.tion. The 
tmvnship is druinod through the sand rathor tho.n by surfo.co channels, o.nd 
tho only stream, Stony Crook, flrrNs co.st o.nd north boforo diso.ppouring 
in the so.nd. Though most of tho o.rca. is glo.cio.1-lo.ko so.nd o.nd silt, 
doltaic gravel is found in the wost, with gromid moraine occurring in 
sections 8, 18, and 19. Tho dopth to bedrock varies from about 125 foot 
in tho southeast of section 1 to o.n osti:mntod 350 foot in section 31. 
Tho wells are principally dug, ranging from 9 to 30 feot in depth, with 
o.n avera.go of 10 to 15 foot . Tho depth to wutor below tho surfo.co of the 
groi.md fluctua.tos with tho sea.son, o.nd wo.s a.bout 10 foot in 1947. In 
general, plenty of potable wo.tor is available, its character va.rying from 
soft to ho.rd, and not high in dissolved solids. So.nd points arc in 
common use, although in some sections, as in tho vicinity of section 101 

tho fine so.nd o.nd silt will plug tho screens. 

Township 6, Rnngo 27. This tovmship is a gently undulating 
plain pitted with numerous sloughs and sloping to the co.st at a rate of 
about 16 foot to tho milo. Dro.ino.go is to tho co.st through shallow, 
gravel-filled vo.lleys locally known o.s 'runs', mo.ny of which have 
topographic expression by way of surfo.co cho.nnols. The Tunsl po.ss through 
a till urea and join deltaic gravels in the northeast o.nd southeast. 
The two chief runs pass from section 32 to section 26 and from section 30 
southeast to section 1. other minor runs a.re located in sections 6 and 
7, section 4, o.nd section 3. Except for these runs the township is ground 
moraine. The glacial drift incrca.ses in thickness from about 200 feet in 
tho southeo.st of tho tOJ>rnship to o.n ostima.tod 400 feat in tho northwest. 
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ThG wolls vo.ry in dopth froi:i 7 to 1 7 feet ond o.vera-t-;o a.bout 12 foet . 
Nos t of them a.re found in the 'runs 1, which yield e.d0qua.te qua.ntities 
of poto.blo wo.ter varying from modero.tely soft to ho.rd. Sorae wells, 
dug in gruvol pockets in till., yiold water hiGh in sulphates though 
many obtain a.n insufficient supply ond must be supplementud by dugouts. 
One well wa.s drilled in section 35 to o. depth of 400 feet . Bedrock 
wus roo.chud a.t 380 foot , a.nd a. good supply of ho.r~, clea.r, sa.lty wo.ter, 
sufficient for o.t lea.st 100 head of stock, wus obta.inod from tho Oda.na.h 
sho.lo (l1idinr; Mounta.in formo.tion). 

Township 6, Range 28. This township is o. gently undulatin~ , 
slough-pitted plain sloping to the ea.st o.nd south o.nd drained to the 
south by Stony Creek. Except for the sha.llow, mile-wide vo.lley of Stony 
Creek ond a.n adjoining strip of wa.ter -worked till, in sections 7, 8, und 
5, the ontire t<Jllllnship is 0ccupied by ground moruino . Its thickness is 
not definitely known, but indirect evidence suggests that the gla.cia.l 
drift is more tha.n 400 feet thick in the centre of the township, o.bout 
400 feet in the northwest , o.nd 300 foet in the southea.st. Good wa.ter is 
obtained from the wa.ter -workod till in Stony CreGk Vo.lley a.nd the 
a.djoininr~ 'run 1 • Wo.ter is a.lso obta.ined from sand a.nd gra.vel pockets in 
the till, uut in such pla.ces is co mmonly hi sh in sul~ha.tes and short in 
supply, a.nd th~ wells must be supplemented by dugouts. The W6lls of this 
tovmship ra.nge from 6 to 18 feet in depth, but o.vera.ge 10 to 15 feet. The 
cho.racter of the wo.ter ranges from modero.toly soft to ha.rd . 

Township 6, Ra.ngo 29, This township is a. pla.in pitted by a. 
great mEl.ny sloughs, and it slopes to the ea.st a.nd south . Dra.ina.go is to 
the south by Gra.lw.m Creek in the west a.nd Jackson Creek in the centre, 
The entire tovmship is occupied by t~round rnora.ine, with the oxception of 
the wutor -worked till o.long the strea.m vn.lleys ond elsewhere a.s described 
below. Bo.nds of wa.ter-worked till, i to 1 mile in width , extend from 
section 30 south to sections 5 a.nd 6; from sections 32 und 33 south to 
sections 2 c,nd 3; o.nd from sections 35 and 36 south to section 13. All 
of these provide adequate q uo.ntiti es of potcJJle water 1 the best supplies 
being from the lon r; itudino.l gravel ridr;es in the two streum valleys. The 
wa.ter vo.ries from soft to ha.rd. Elsew.here wells due; in sand o.nd gro.vel 
pockots in tho till supply imLdequa.to qua.nti ties of water a.pt to be high 
in sulphates, und the wells must bo supplvmonted by dugouts . The gla.ciul 
drift is probably about 300 feet thick in the northwest of the township 
a.nd increases to more thc.n 400 feet in the southenst . 

Ana.lyses of Water So.mples 

DiscuR sion of Ana.lvsos 

Many tosts for the hardness of wa.ters a.nd their sulphate and 
chloride content were made in the field, a.nd on the basis of these tests 
certuin samples, nineteen in all , were s~lected for a.no.lysis by the Bureau 
of Illiines at Ottawa. Thu r esults of thes.o fino.. l a.nc.lyses a.re ta.buluted a.t the 
end of this discussion. Not all the constituents determined ure listed, 
b~ca.use some a.re of little significance to the public, und because tho 
a.ccuro.cy of others may bE.: impD.irod through the lo.pse of time between colloction 
Md analysis. Omitted from the tables a.re: hydro[~On ion concentration (pH), 
colour, silica, iron, nitrites , o.nd potassium. 

All samples, with one exception , were ta.ken during the summer of 
1947, The qu001tity of any or all constituents vuries from sea.son to sea.son 
depending on the amount of water present, especia.lly in neur-surface a.quifers. 
The proportion of one constituent ibo another is :.. fa.irly constant, but may be 
changed if the water is polluted by organic rre.tter , mo.king it more acid a.nd , 
therefore, mo r e capable of dissolving solids. Ea.ch so.mple is actually 
representative of only a. sma.11 loco.lity und l11l:'.Y not be truly represento.tive 
of o.n. aquifer. Limited fo.c ili ties do not permit enough o..n.:i.lyses to 
determine the true na.ture of all waters . 
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The first sample, No . 1275, was taken from the artesian well 
west of Pierson near the Manitoba-S askatchewan boundary. The well is 
350 feet deep, and the water is said to come from gl acial deposits. 
This water is high in dissolved solids , mostly carbonates . The water 
contains a large quantity of bi carbonate . The amount of conman salt 
(sodium chloride) is not enough to be objectionable . 

Sample No . 1859, from SW sec . 31 tp . 2, rge. 27, was te.ken from 
a bed of gravel overlain by glacial till, and resting on bedrock. The 
water is fairly high in magnesium sulphates (Epsom salts), and might be 
laxative if drunk in excess , although it would not be so with ordinary 
consumption. Total solids are high, typical of water from the deeper 
aquifers , and bicarbonate is also high . The latter, together with magnesium 
sulphate and calcium carbonate, makes the water excessively hard . 

Sample No . 1896, taken from a well dug in silty sand , s erves the 
conmunity of Lyleton, and shows no very great excess of any constituent. 
The water is very hard because of the carbonates and bicarbonates present 
in it. 

Sample No . 1577 was taken from the 'small end 1 of a 'run '. 
Being confined l aterally though not longitudinally, the water in this 
aquifer has picked up more sulphates than it would in a larger run, as 
shown below. The bicarbonates are also high, making the water very hard . 
Other constituents are not excessive . 

Samples Nos . 1580 , 1588, 1587, and 1585 form a series takon at 
the lower end of a run and in the area where this parti cular run 
discha rges its water . The first sample was ta.ken near the lower ond of 
the run where the water is confined l a terally by till , although there is 
free longitudinal movement through the gravel . The run is a fairly large 
one , and extends northwest through Reston for at least 8 miles above the 
point where the sample was taken . The water is hard , due to carbonates and 
bicarbonates, and the sulphates and nitrates are noticeably higher than in 
the succeeding two samples . The second in the series, No . 1588 , is quite 
l ow in all constituents, hardness being chiefly due to bicarbonates , Such 
water would become quite soft when boiled . The sample came from a point 
in the gl a cial-lake delta where water could move freely in all directions, 
and where the water- table is quickly affected by rainfall. Sample 1587 was · 
obtained nearer the ' mouth ' of the run, and shows higher amounts of all 
constituents than does the second one of t he series . The fourth sample , 
No . 1585 , was taken from a silty sand area farthe r out in the old bed of 
glacial Lake Souris . Here the rain-water entering the ground can move 
less freely than in the gravel and dissolves more of the mineral constituents . 
The total dissolved solids is far above that of the other samples from the 
gr avels . This water is excessively hard . The most noticeable increase of 
any constituent is in the nitrates , indicating probably pollution from a 
barnyard or outhouse or , possibly, from a fertilized field. In a sandy 
area the nitrates are carried down to the water- table , but as lateral 
movement of water below the water-table is relatively slow in such sand, as 
compared with gravel , the nitrate is not diluted and carried off as rapidly 
as it would be in a gr avel deposit . This water cannot be condenmcd for 
human use on the basis of nitrates alone , but a bacterial count is highly 
advisabl e . 

Another series of samples , Nos . 1579, 1584, and 1583 , demonstrates 
the effects of decreasing grain size in the deltaic aquifer in the vicinity 
of Broomhill and Bede . As the grain size decreases from gravel to sand to 
sandy silt the total dissolved solids increased from 370 . 0 to 1, 827 . 5 parts 
per million, and all the constituents increase more or l oss proportionately. 
The water in the finest material is excessively hard, l a rgely due to a 
considerable concentration of sulphates . 



- 19 -

The next throe so.mplos, 1578, 1581, and 1582, represent ~vn.tor 
from so.nd o.nd gro.vel pockets in ground moro.inc . All o.re fo.irly high in 
dissolved solids, o.nd all o.ro excessively ho.rd . As these sand and 
gro.vel pockets ho.ve no oppo.rent outlet such increase of o.ny constituent 
is accumulative , Sample No , 1581, is o.lo.rmingly high in nitrates, 
Concentrations of 1,200 parts per million have been known to be fatal 
to humans who used it over a period of years , in the United States , 
The magnesium sulphate content of this water is also high, o.nd might 
have o. laxative effect if used in excess, 

The l ast sample,, No. 1586 , wus tu.ken from o. cistern, e.nd is 
not o. true representative of the water from an aquifer . It had been 
pumped into o. cistern and mo.y have been diluted by rain-water. The 
well water co.me from the Riding Mountain shale at o. depth of 380 feet . 
Most of the constituents are low, o.nd hardness is not excessive for 
such a wo.ter, It is not o.s salty as most waters from such depths, o.nd 
the sulphate content is l ow. Bicarbonates are probably higher than 
r epresented , because co.rbon dioxide is given off from the water as it 
is pumped and the atmosphoric pressure on it decreases, Though not 
used for human consumption this water might be potabl e, tho bicarbon­
ate being the only constituent present in quantities that might be 
dis agreeable. 
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Record of Yfolls 

Tho woli rocords of this a.roa. follow in to.bula.tod form. A 
conunonto.ry on thoso ho.s boon r:ndo on po.go 3 of this report. 

As a. r;onoro.l rulo tho dopth to tho 'Principo.l Wo.ter-boo.ring 
Bod' ho.s boon to.ken o.s tho toto.l dopth of tho well, o.nd its olcvo.tion 
is givon o.s such. This commonly o.pplios to wolls drilled in bedrock or 
in vrnlls obtaining wo.tor from o. sub-o.rtosio.n or o.rtosio.n o.quifor in 
glo.cio.l or bedrock fonnntions; digging or drilling is continued until o. 
good supply of wo.tor is obto.inod o.nd than oporo.tions o.ro stopped. In 
sha.llow aurfo.co doposits (up to 30 fcJOt doop), howovor, wells o.ro usuo.lly 
dug a. short distance bolow tho wo.ter-ta.blo during o. dry sea.son, o.nd 
thoroo.ftor wutor mo.y ontor a.nd loo.ve tho well o.t o.ny point below tho 
wo.tor-to.blo. The lovol of tho wo.tor-ta.blo cho.nEOS a.bout 2~ foot each 
yoo.r in noo.r-surfcwo doposi ts of wido extant, but mo.y rise or fo.11 as 
much ns 8 foot during o. wot to dry 10-yoo.r cycle. Ronco, tho figures 
on the olovo.tions of tho botton of wells. in thoso deposits a.re of doubt­
ful vo.luo, a.nd ho.vo boon onittod fron tho lo.st eight townships in the 
ta.bulo. ti on• 

Only those dugouts a.re recorded whore o. supply suppler.ionto.ry 
to tho wells is noodod. Tho synbol 'D' used on the no.p (Fi5ure 2) 
indicates sootions whoro dugouts n~inly o.ro usod 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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