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PART I 

INTRODUCTION 

The present report is an attempt to o.ssemble the data on ground­
wnter resou'N)es in' a fprm that will be useful to well drillers, farmers, 
municipo.l a.uth~rities,· a.nd 'others intereste.d in obtaining o..dequo.te wo.ter 
supplies• · ' · 

. ' 
Publication of nesult? 

The essential inf9rmn.tion perto.inirig to ground-wo.ter conditions 
is being issued · in reports: thn.t; in Mo.11itobn, cover u aqua.re block of 
sixteeh townships lying between the oorrootion lines nnd beginning at the 
Snskntchewan boundo.ry •. · The reports on tP,e most southerly strip of the 

_p~ovinoe include in o.ddi~ion the two townships lying ·north of the 
!nter,natiomi-1 BQundary. T~e s~cre~ry-treasurer of eao~ !ID.lnicipnlity 
will be sup'pl,ied_ with the . i.nformntion covering ~ha.t IDUih~cipo.lity, a.n,d 

: oopies of the.reports Wf.,11 o.l~o be o.vo.flaple tor study a.t offices of 
·· . the Provin.Cio.1 nnd ~d~o.l Depo.rtmen~s. · FUrthe! assistance in inter­

preting t.he re~ may b& ob'po.iried . by n.p'plyin~ to· th~ Chief Geologist., 
· .Geologicul Survey o£-Canada, .Ottawu. : . . . . 

.. 
How to Use the Report 

I 

. Anyone de&irlng µiforril.a.tion oonoernin.g ground-wnter in o..rry 
po.-rti.ouL:i.r locality will f .ind the o.~ilable dato. _listed in the well 
r ecords., o.nd other pertinent inforr.tatfon on the mn.ps of the a'reo., For 
those unfamiliar with these r.epor.ts it is, perhaps., · advisable th~t · truit 
part deo.ling 'with the nre·a as o. whole be rend first., so o.s to be in o. 
better pos'ition to understn.nd the more po.rticulo.r deserlpti.ons of ea.ch 
townsh:i.p that follow. Also., the :mo.p accompanying the report ·shoul.d 
prove· n use.f'ul source of reference when rending the -j:;ext, 

The map consists of two f.i~ures .. -- -Figure f shows bedrock and 
surfo. ce geology., ___ The ... wa.te-~ng properties. of 't1he bedrock clmnge 
from :f'o:Mn.a.tion to formation, o.nd are referred to iri ··subsequent pn.ges. 
The · type of glo.cio.l depos.i:I; c.t the surfo.ce muy be qetermined from the 
mn.p.,. o.nd its possibilities o.s n.n o;quifer f!.re o.lso dts.oussed in this. 
report, · 

Figure 2 shows the location and types ·or,· wells in the area.., 
the ·le.nd relief ( topogro. phy), and-- the- drainage pa 'titern. Not every well 
'is plotted .on the map, but most 6f' those giving pel"tinent ini'ormo.tion 

· a.re shown., and probably include 90 per oent of the wells in the area. 
Where ;ground water is not reo.dily.ava.ilable, or carries too much dissol'Vod 
M.lts 'to be used, dugouts often form the ·· only means of supply. The 
topogrn.phy ia shown by contour~, or lines of equal eleiration, spaced at 
ve.rti.cal inten:als of 50 feet. · · 

The well records o.re compiled from de.t~ optained by interviewing 
farmers, and in many co.sea their accuracy depend~ upon · the £armer's 
memory• Wherever possible da't;a were · cheoked by· plumb· line· measurement 
to the neo.rest foot. The welis e.'re ta.bule.ted by townships and sections., 
and the total 4epth of the well., depths to the We.tar level at high and low 
stnges, . and , where possiple, the depth at ·which the water-bearing 
horizon occurs; are all listed, The. genera;! ohare.oter of the water 
1$ · stated, ·and the use to which it oan be put. Wells from which 
samples were ta.ken for analysis a.re. indico.ted on the well-reco:rd . s_heets. 
An ideo. of how much water u well can be $xpeoted to yield ·is sugg~ated 

· by the number of a.tock (cuttle o.nd horses only) that can be 
watered at it. -:- One head 'is assumed · t ·o oonsume betWeen 8 and 
J.C • ._,,~~-~.M' Wa.ter n day. u~ ~~ .. 'O'd ~ --tbe word 11enly" 

&::>~· . ' 
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the figure for the number of stock watered is not necessarily the 
maximum yield of the well, but simply the grco.test umount that the present 
user has requirod. The word 11 only 11 indico.tes tho.t the figure given is the 
maximum yield of the well. To obtain the position of o.n aquifer at o.ny 
given point, the elevation of tho point should bo determined from the 
contours on Figure 2 of the mo.p. Elevo.tions of o.djucent wells may be 
found in the well records and the depth to the aquifer can usually be 
determined from then. 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. In 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 peculiar and disagreeable t _aste, 
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 so.lts) and are 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, gravel~ and other 
material in lnke beds and in flood plains of modern streams. The term 
also includes the r,10.terinl in river torraces, which once formed part of the 
flood plain but nre now ubove it. 

Aquifer, A porous bed, lens, 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 be rock by a stream before he advance of the continental 
ice-sheet, and subsequently either partly or wholly filled in by sands, 
~graveli, and boulder clay deposited by the ic?-sheet or later agencies. 

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

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

Continental Ice-sheet. The great ice-sheet that covered most of 
the surface of Canada ITany thousands of years ago, 

Escarpment, A cliff or relatively steep slope sepa.ra.ting-·level 
or gently' slopping areas. 

Flood Plain, A flat !>art. of a river valley ordinarily above water 
'"1>ut--s'ubmerged when the river is in~ir..i.s_..an..__a.rea--~ 
clay are being deposited. · 
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Gia.cial 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 
~ or boulder cla.y, and is not to be confused with the more general 
term glacial drift, which occurs in the following several for.ms: 

(1) Terminal Moraine or Moraine. A ridge or series of ridges 
formed by glacial drift that was laid down at tho margin of a moving 
ice-sheet. The surface is characterized by irregular hills and undrained 
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 i·~raine . Boulder clay (till) lo.id down at the base 
of an ice-sheet. The topography may vo.ry from flo.t to gently rolling. 

(4) Glacial Outwash. Sand and gro.vel plains or delto.s formed 
by streams that issued fro1n the contin ental ice-sheet. 

(5) Glacio.1-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, which indico.tes the for mer mo.rgin of o. glacio.l lake. 

Ground Water . Tho wo.ter in the zone of saturation below the 
water-table . 

Hy<irostatic Pressure. The pressure that causes water in a 
well to rise above the point o.t which it was first encountered in tho well, 
namely, at the level of the uquifor. 

Impervious or impermeable • . Bods 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. Bods are pervious or permeable when 
they permit tho perc EJptible passage or movement of ground wo.ter , as in the 
case of sands and gravels. 

Pre-Glacial Land Surface. Tho surface of the land as it 
existed before the ice-shoot covered it with drift. 

Recent Deposits. Deposits that ho.ve been lo.id down by the 
agencies of water and wind since the disappearo.nco of the continental ice­
sheet; for example, alluvium in stream valleys . 

Sand Point or Driven Woll . A sand point is a piece of 
perforated end screened pipe 2 or 3 f eot long~ which ends in u sharp point, 
It is fastened to lengths of ordinary pipe o.nd forced down. into surface 
deposits of a sandy or gravelly nature . The depth of such a well rarely 
exceeds 30 feet. 

Unconsolidated Deposits . The mantie -or-covering of alluvium, 
~ls, and glacial drift~ of loo.so_.__~ 
that overlies the bedrock. 

Variegated . Beds so de scribed show-dii'.f~rent 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-- li.rni t of the part of the grc;i und ' . 
This may be near the surface or Illl1.ny 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 e Glacial till or boulder clay that has 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 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 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-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 a.re generally 
dry for a part of each yearo 

GENERAL DISCUSSION OF GROUND WATER 

Almost all the water recovered from benoath the earth's surface 
for both domestic and industria.l uses is meteoric water, that is, water 
derived from the atmosphere, Most of this water reaches the surface as 
rain or snow. Part of it is carried off by streams as run-off; part 
evaporates either directly from the surface and from the upper 1Tl..D.ntle of 
soil , or indirectly through transpiration of plants; and the re:mD.inder 
sinks into the ground to be added to the ground-vrn.ter supplies . 

The proportion of the t oto.l precipitation that sinks into tho 
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 tho other ho.nd , 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 thnn bri ef torrential 
floodG, during which the run-off may be nearly equn.l to the precipitation. 
Moistur e failing on frozen ground will not usuo.lly find its way below 
the surface, and, therefore, will not materially replenish the ground-water 
supplies. Light rains falling during the growing sea.son rray be wholly 
absorbed by plants. The quantity of moistlilre lost through direct evaporation 

.depends largely upon temperature, vr ind, and humidity. Locally these 
deposits mny becomo very extensive, The water-bearing properties of 
o.lluvio.l deposits are variable, but, in general, such deposits form favourable 
aquifers. They are porous, and readily yield a re.rt of their contained 
water . although in places their porosity nay be greo.tly reduced by the 
presence of fine silt and clo.y. This type of deposit may be expected to 
yield moderate domestic supplies- through shallow wells,, and larger supplies 
if -the-d-eposi-~nzive. 

ln some areas of relatively steep slopes, valleys have ~een partly 
filled with sand and gravel., which, in turn , have been covered with 
impervious clay and si 1 t. Th.e-s&---01.rcumsta.n-ces._,o.ommonly-gi ve r ~artesian 
conditions in the lower 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 rocks with which the water has been in contact . Pollut i on is 
caused by contact with organic matter or its decomposition products . 
Analyses of well waters for mineral content ar e ma.de by the Department 
of Health and Public Welfare. Winnipeg. and by the Bureau of Mines , 
Department of Nnnes and Resources , ottawa. . 

As tho ground-water survey of M:m.itoba progr esses an effor t 
is made to secure samples repr esentative of each major aquifer 
encountered j the purpose of this is to compare the chemical char acterist­
ics of waters from the various geological horizons and, thereby, assist 
in making cor relations of the strata in which tho waters occur . The 
mineral content of natural wate:rs is also of interest to the consumers ,, 
though ,. the effects of the constituents are usually already apparent . 
The quo.ntities of the var ious constituents for whi ch tests a.r e ma.de ar e 
given as ' parts per million ', which refers to the proportion by weight 
of each constituent in l ,, Ooo. ooo parts of water . A salt when dissolved 
in water separates into two chemical units cal led 'radicals ', and those 
are expressed as such in the chemical n.no.lyses . In one group are 
included the metallic elements of calcium (Ca) , magnesium (Tu~), sodium 
(No.) , and iron (Fe) ,, and in tho other group a.re the sulphate (804;) , 
chloride (Cl) , bicarbonate (HC03) , c~rbono.te (C03) , n.nd nitrate (N03) 
radicals . The radicals listed in the analyses tabulated in the second 
part of this r eport. co.n be combined to give the actual quantity of the 
par ticular salts present in the wo.ter, but this is not done here as the 
r adicals alone give enough information to identify tho wo.tor types . In 
fa.ct ,, the sulphate , chloride , and co.rbonatr radicals , plus the hardness , 
servo to identify a water , and crude field tests on the basis of these 
constituents were used in some areas to outline more completely zones of 
the various water types . 

The follCJNing mineral constituents include all that are 
commonl y found in natural waters in quo.nti ties sufficient to_have any 
practical effect on the vo.lue of waters for ordinary uses: 

Silica (Si02) is dissolved in s:rw.11 quantities from almost 
all rocks . It is not objectionable except in so far as it contributes 
to the formation of boiler scale . 

Iron (Fe) in combination is dissolved from many rocks as well 
as from iron-sulphide deposits with which the water comes in contact . It 
may al so be di ssolvod 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 co.uses 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. s part per 
million . 

Calcium (Co.) in the wo.ter comes from mineral particles 
present in the surface deposits ,, the chief sources being limestone ,, 
gypsum,, und dolomite . Fossil shells provide a source of calcium,, as 
does also the decomposition of igneous rocks . The common compounds of 

-ca1c.i.um_ar.e .en 1cj11m carbonate (Ca C00) and ca lei urn sulphate ( CaS04) , 
neither of which have____;injuriou& effects on the consumer ,, but both of 
which cause hardness . 

Mlgnesi um(Mg;) is a common c-0nsti±uent of many igneous rocks and,, 
therefore ~ very prevo.lent in ground water . Do.l.omite , a carbonate of 
calcium and magnesium, is also a sour co of the ole..men.t....- . .The sulphate-of' 
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magnesia. (MgS04) combines with wo.ter to form 'Epsom salts,' a.nd renders 
the wo.ter unwholesome if present in lo.rge a.mounts . 

Sodium(No.) is dorivod from a. number of the important rock­
forming minera.ls , so thc.t sodium sulpho.te n.nd carbonc.te a.re very common 
in ground waters . Sodium sulpho.te (Na.2so4 ) combine.s with wa.ter to form 
'Glauber ' s salt ' a.nd oxcessivo a.mounts mo.kc tho wa.ter unsuitable for 
drinking purposes . Sodium co.rbona.to (Na. 2co3 ) or 1bluck a.lka.li' wa.ters 
a.re most l y soft , the degree of softness depondinc upon the ro.tiD' of 
sodium carbono.to to the co.lcium a.nd ma.gnes.ium sa.lts . Wo.ters containing 
sodium carbona.to in excess of 200 pa.rts por million a.re unsuito.ble for 
irrigation purposesl . Sodium sulpha.tc is less ha.rmful. 

l 11 The extromo limit of so.lts for irrit;o.tion is tc.kcn to be 70 po.rts 
per 100 ,000, but plo.nts will not tolerate more tho.n 10 to 20 :pa.rts per 
1001 000 of blo.ck o.lko.li (a.lka.line co.rbonr.tes a.nd bica.rbono.tes)" . Fra.nk 
Dixey, in 1A P:ra.ctico.l Ho.ndbook of v:a.tcr Supply 11 Thos . Murby & Co . , 

.1931, P• 254 . 

Sulpho.tes (S04) referred to in this report a.re those of 
calcium," magnesium, a.nd sodium, a.nd ha.vo been raentioned o.bove in referring 
to thesd ra.dico.ls . They a.re a.lso formed by oxidation of iron sulphides , 
and, he~ce , it is not unconunon to find iron in sulpha.to wa.ters . 
Sulphates co.uso pormnnent hardness in wa.ter , a.nd injurious boiler sea.lo . 
Sodium and ma.gnesilli~ sulpha.tes a.ro lo.xa.tive when present in quo.ntitios 
of more thEtn 900 parts per million . Tho writers found that a.cclimo.tized 
people could drink water containing as much c.s 2, 000 ports per million 
of all three of the principal sulphates , but tha.t when o.11 vverc present 
in qua.ntitios over 1 , 500 po.rts per million tho wo.tor wa.s commonly laxative . 
to tnos0 not o.ccustomed to· it. 

Chloride (Cl) is a. constituent of o.11 nn.turo.l wutors and is 
dissolvod in small quantities from rocks , Wo.ters from wells that penotro.te 
brinec Jr salt doposits corito.in large quantities of chloride, usually o.s 
sodiur hloride (common sult) a.nd loss commonly a.s calcium chloride a.nd 
nngnes:Lura chloride . Sodium chloride is a. characteristic constituent of 
sowage . a.nd uny loco.lly o.b~orma.l quo.ntity suggests pollution from this 
source ', Bovvovor , such a.bnorma.l quanti tics should not ; in themselves , be 
taken ns positive proof of pollution in view of the muny sources from 
which "htoride mo.y bo derived. Chloridos impart u salty ta.ste to wa.ter 
if pre. ser~ much_in excess of 500 po.rts per mill:Lon. In southwestern 
Manitoba. ·vo.ters with a.s much a.s 3 , 000 parts per million of chloride are 
used do mt· sticully, thou&;h nore than 1 , 500 pa.rts per million is generally 
cons id eroa undesira.ble . The following figures o.pply to chlorides : stock 
will r eg 1µire loss sa.l t if the wa.ter boa.rs 2 1 000 po.rts per million ; more 
tha:i..i 5, 0 0 po.rts per million is unfit for human consumption; more than 
8, 000 po.. ts per million is unfit for horses; more thn.n 9, 500 ·po.rts per 
million s too much for ca.ttle ; and more than 15, 500 pa.rts per million is 
'excessiv for sheep . J)/hgnesium chloride , loss common than sodium chloride, 
is very orrosive to metal plumbing. 

Nitrates(N03) found in ground water uro decomposition products 
of organ~~ rm torio.ls; they urc not ho.rl!lful in thomsel ves , but they do 
point to .,roba.ble pollution, It is recommended tha.t o. bo.cterial test be 
made on """.tor showing a.n o.pprecio.ble ni trato content , if it is to be 
used for nomostic purposes. 

\ . . 

·arbonates (CQ3) in wo.ter a.re indica.ted in the ta.ble ·ora.nu..lyses 
as fc.lkal nity • Calcium nnd mo.gnesium ca.rbono.tE;l cuuso ~ss in wo.ter , 
which ma.y 

1
oe purtly removed by boiling. Sodium ~ ca.uses softness 

in waters,, and is ~.rs~ 
\ -
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Bicarbonates (HC03 ). Carbon dioxide dissolved in water 
render s the insoluble calcium and magnesium carbonates soluble as 
bicarbonates . The latter are decomposed by boiling the water, which 
changes them to insoluble . carbonates. 

Hardness is a. condition impa.rted to waters chiefly by 
dissolved calcium and magnesium compounds . It here refers to the 
soap-destroying power of water , that is: to the aro.ount of soap that 
must first be used to precipitate the above compounds before a lather 
is produced. The hardness of water in its original state is its total 
hardness, and is classified as 'permanent hardness' and 'temporary 
hardness'. Permanent hardness remains after tho water has been boilade 
It is caused by mineral salts that cannot be removod from solution b~ 
boiling, but it can bo r oduc od· by treating the wn.ter with natural 
softeners, such as ammonia or sodium carbonate, or with many :mfi.nufo.ctured 
softeners. Temporary hardness can b e eliminated by boiling, and is due 
to the presence. of bicarbonates of calcium and rongnesium . Waters 
containing large. quantities of sodium carbonate and smo.11 amounts of 
calcium and magnesium compounds are soft~ but if the latter compounds are 
present in large quantities the water is ha.rde The following table1 :may 

1 Thresh,, J. C,, and Beale, J . Fe : Tho Examina.tion of Wo.ters and Water 
Supplies; London, 1925~ p. 21 0 

be used to indicate tho degree of hardness of a. water ~ 

Total Ifordnoss 

Parts per million Cho.ro.cter 

Oo:-50 ••••••••• o •••••••••••• Vory soft 
50-100.,, o ••••• ~ •••• • ••.•• , •• Moderately soft 

100-150, ~ •• ~, • , •• ,· •••••••••• Slightly hard 
150-2000. 9 ••••••••••••••••• olV!odera.tely hard 
200-300 0 $ •. Q ••••••• , ••••• o •.,Ho.rd 
300 ~!- •• ·• •••• o ••••• , ••••••• Very hard 

The above table gives t he generally c.cceptod figures for hardness , but 
the people of southwe stern 1'/hnitoba havo bocomo · accustomed to harder 
waters , and the f ollowing tabl e , based on about 800 field determinations 
of hartlnoss , by the so<J..p method. is more o.pplico.blo : 

Parts per million Character 

0-lOOo•••••••••••••••••••oVery soft 
100-150ooooooov••••••••••oqoSoft 
1 50M250o• o•c••ooo•••o••••••• ~ffodoratoly hard 
250-350o ••••~o•o•••o••••••ooHo.rd 
350- 500••••••••••••••••••••• Very hard 
500.,;. ••••••••••••••••••~ •• Excessively hard 

Waters having a hardness of up to 300 parts per million are commonly 
used for laundry purposes. In southwost-Orn TuTc..n itobo., pardnoss ranges 

. from less than 50, parts.. per- million to rnoro than 2~ 500 po.rts per 
million . 



- 8 ~ 

Pli.R. T II 

TOiTNSHIPS 1 to 6,, RJJWES 22 to 25 , WEST 
PRINCIPAL MERIDIAN, MANITOBA 

(De loro.ino Arau) 

Introduction 

An investigo.tion of the gl~cio.l geology o.nd the ground­
wo.ter rosources of tps . 1 to 6, rgos. 22 to 25 , w. Prine. mer ., 
wo.s conduct ed in the summer of 1946 by E. c. Ho.lsteo.d, o.nd in 
the 1947 sco.son by J. A. Elson . 

Physical Features 

Turtle Mountain extends for a.bout 40 miles ctlong the 
Interno.tiono.l Boundo.ry o.nd for 8 to 10 miles north of the 
boundo.ry. '.l'fhen seen f r om a. disto.nce the surface a.ppco.rs 
fairly even o.nd dome~sho.pcd, On tho summit a. greo.t mo.ny 
lakes occupy depressions between hills of vurious sizes 
and she.pas. Noo.rly a.11 tho mounto.in is hecwily forested , 
The western end occupies tps. 1 o.nd 2, rgcs. 22 o.nd 23 of 
the Delora.inc arec. . The highest po.rt of the mounto.in_, 
21 450 feet ubovo sen-level , is i n sec . 1, tp. 1, rgo. 23. 
Tho slope to the plo.in bolOW' is 800 foot in 6 mi les. 

Neo.r Do.nd _, thr6e sm.a.11 lo.kos , the Cho.in Lo.kcs , occupy o. 
post- glacio.l channel . Vfuitewo.tcr Lake occupies o. sho.llOW" 
saucer- like depression nea.r Doloro.ine , and is bordered by o. 
mile or more of swo.mp lo.ndJ it docs not ovorflffi'r , o.nd is fed 
by intcrmi ttent str en.ms from the sum.mi t of Turtle Mounto.i n . 

Tho.t po.rt of the areo. nor th o.nd west of the 1,600-foot 
contour is po.rt of the basin for merly occupied by glo.c io.l 
Lo.ke Souris . Souris River follows c.. narrow cho.nnel o.bout 20 
feet deep tho.t crosses the northwest quo.rter of the o.reo. whore 
the sa.nds of the former lc.ke ure na# dunod c..nd covered 
with shrubs and srru::.11 poplo.r trees . 
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Geology 

Table of Form.-1tions 

-----------·-------....------------------.--------·--·-··-

Age 

Recent 

Pleistocene 

UrJper 
Cretaceous 
and 
Bo.J.oocene 

Upper 
Crotacoous 

Formation Character 
! 

Alluvium Strua.m-laid mud, silt 
sand and gravel 

I c..lce deposits I Silty clays , fine sands 
and silts, dundn sands, 
assorted sands and gravel 
in beaches and deltas 

Glcl.C ial drift Till , Cl.'.ly, sand, 
gravel, bculders, 
assorted sand and 
grave+ in outwash 
plains 

Turtlo Mountain Soft she.le,. lignite 
Rnvennorag beds, fine-grained 

white to yellowish 
sand and sandstone -

Boissevain Greenish r;rey sand-
stone and sand 

Riding Mountc.in Up9cr beds of modium 
fo light grey , hard , 
siliceous shales 
(odannh shale) , with 
sm.me thin layers 

I 

of fine, blue aand 
and bentonite beds; 
lower beds of 
slippery clay shale 
that tends to slump 

Thickness , ,.. __ .... \ 
-- -

-
0-50 

-
0-400 

-
300-400 

100 

1,000 .:. 
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--- ·---- - ----·· -----.. --·-·~-- .. _ .. _. --· ·~- _, ....... ..... ·--· --··-···- -· ----··-----·- ........ - ,. ____ --------- -··-
l 

~e ! For!riation Cha.rue ter Thickness 

_---:~~::=-4---=-=----:=-:...: =.===:_:::-_-:-:_:__-:==-=--=--= :=.~-/~~~-:-} _-_-_ -----···=-=--

Vora ilion Rivor Dark gr ey and black 
shales; comprising 
three members: 
Fembina (dark shale, 
numerous bentonite 
bands near base): 
Boyne (erey, 
calcareous shale, 
non-calcareous dark 
shale near base)! -
and Jforden ( calcar­
eous speckled shale, 
overlying dark grey, 
non-calcareous, 
blocky shale with 
thin partings of 
white sand) 

80 

140 -

190 -----------.... ---·-·- ·---·----->-··----------------;-----·---------
Fo.vel Geey shale with white 

calcareous material , 
some ba.nds of limo.­
stone; some benton­
ite 150 

---------+------------+-------------;---------- -·--
-Ner and 
?er Cret­
:ious 

ver 
3taceous 

Ashville 

S\'Jan River 

Dark grey to black 
shales with silt and 
so.nds 

White to green 
sandstone , black 
shale and silt 

40 

50 

------·-- -· -- --·-· ·-·- ··--·-- --- -· - ------·-------··---- ---·----------

~as sic Light grey to red 
shale, calcareous 
sandstone, grey to 
buff to brown 
shales, light grey 
limestone and 
sandstone 380 ----------......... -~·---------------------------- .. --1----------- -- ·---- ------

·assic or 
·lier 

Amaranth Red beds and gypsum 220 
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Uppor Crot«:.coous sho.lc::s of tho Ridinc Mounta in formo..tion 
outcrop in the vicinity of Dcmd o.nd Cho.in Lo.kos , o.nd underlie 
tho unconsolido.ted glc..cial deposits excopt on Turtle Iiountc .. i n . 
An o.bundo.nt supply of s r:.lty we.tor is r ocovored by wells thnt 
r ue.ch o.quifors o.t o.n a.pproxinr.to olovo.tion of 1,450 feet o.bovo 
se::i.- lovcl , in the Riding ~'.o'...mtnin forrn.a.tion. Overlying tho 
Upper Cre:to.ccous sho.l0s c.t the bo.so of Tur t le Mountain is tho 
Boissuvo.in formo.tion of f:r','Gn ish grey so.ndstono , which vroo.the rs 
n. yellowish, sornowhLtt rusty colour. Only a. fevv exposures of 
tho fo rmo.tion huve be on obsorv0d o.nd it s b oundo.ri es o.re little 
known . A series of sho.lc o.nd sc.ndstone o.nd sonc lir;ni te buds 
of the Tertinry Tur t l e rfountn.in fornu.n.tion rests on tho Boissevo.in 
far.mr.:tion on Turtle friountc.in . 

Glo.cio..l drift overlies nll ti·o berrock forr.10.tions . It 
vo.ries i n thickness from li t tlo or :1othing to n.bout 100 f<:et , 
und consists mo.inly of till . Th e ur?er 20 f<.>ot or mor e is a. 
greyish buff till , with mo.ny boulders o.nd l enses of stro.tificd 
so.nds o.nd gro.v0ls , A compo.ct , impervious , blue clo.y undorlios 
tho greyish buff till r .. nd rests on bedrock. The upper till is 
o. source of o. modero.te supply of ho.rd, cloc.r wa.ter roo.ched by dug 
wel ls tho.t in some o.re•:i..s c.rG intermi ttent. 

The o.reo. occupied by formor glcLcic,l Le.kc Souris is covered, 
south of Souris River by o. thin mantle of sand , and in plo.ces 
wo.ter-worked till forms the surface deposits. North of tho river, 
the glQcio.1-lo.ko sands o.re dunod, o.nd the so.nds QV0r~ge 20 feet in 
thickness . Sandpoints cnn be used so.tisfactorily in the so.nd for 
o.n o.bundo.nt supply of wator. 

'No.tor Supply 

Aquifers in tho Riding Mounto.in formD.tion nre r ec.ched by 
drilled we lls averaging 150 feet in depth. An abundant supply 
of snlty or o.lko.li wo.te r is r0cov0red, o.nd is comznonly undor 
sufficient pressure to ri se 100 to 150 feet in the cQs ing. This 
we.tt.r is useful mo.inly fo r stock , but a fow drilled wells o.ro re­
ported to yield soft , cler.r v·mte r useful for domes t ic purposes o.s 
well. Good poto.bl e wo.te r is reached by dug wells thc.t rec eive 
wn.ter from stratifi ed l enses of so.nd c.nd t;ro.vol within tho upper 
20 feet of till . Whore this supply is le.eking , deepor dug wells 
mo.y reach o.n aquifer at the contact of tho blue clo.y and shale or 
i n the upper fr!!..cturod surfo.ce of the shn.le. Dugouts aro cssentio.l 
on most of tho f .::-,rms in th0 district noo.r Vlo.skc,d1.1. , Goodlo.nds .. o.n d 
Medora . Driven wel ls yield o.n a.bundc.nt supply of ho.rd, cloo.r we:.t0r 
!:'.nd c.ro used in tho northec.st qm'.rtcr of tho nroc. whore glc.cio.1-hi.ke 
sands 20 feet or more thick comprise tho surface deposits. 

Good water, though possibly coloured by orgnnic mo.tter , is 
obtained from wells drilled into the sandstone o.nd li~nite tho.t 
underlie the suri'ace deposits c.round the bo.se of Turtle ~buntain. 
Surfo.cn water is o.bund~.nt on Turtle 11ountc.in, whore mn.ny sma.11 lo.kos 
fill pot holes o.nd depres s i ons in tho surfo.ce deposits. Streams 
coming from this uplo.nd cc.rry good , frosh wo.ter , but tho supply is 
smn.11 o.nd tho stroc.ms mo.y fcdl Emtirely in oxc eptiono.lly dry sea.sons . 
Whit&No.ter Lnke, nenr Deloraino, is fed by six intermittent strc~ms 
c oming from Turtle Mountain. Its water is so.line , o.nd on evapora.tion 
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in dry seo.sons loo.vos o. white oncrustc.ti ::m of so.lts o.round 
tho shores . Cho.in Lo.kos , noo.r Do.nd , a.re three sno.11 lo.kos fod 
by intorJ'Tlittont stroo.ms . They d r ain nor th to Souris River, ·uhich 
i s o. l so o. source of surfo.co wo.ter for stock . 

Township 1 , Ranse 22 . Tho township is on tho sur.imit of 
Turtl o Mounto.in where tho surfQ.cc is irror,;ulo.r a.nd dotted wi th Il'.n.ny 
lakes . We l ls o.voro.~inl 7 feet in depth o.ro duG beside theso lo.kos 
in tho Recor~.t o.lluvium. These wc l ls supply sufficient w11tcr , which 
ho.s o. cho.ractcristic hydr oson sulphide odour beco.uso of tho rresenc e 
of decr:-.ying orr;o.JJ.iC mo.ttcr in tho o.lluvium. The surfCLCC depos i ts of 
gl'l.cio.l till o.re p0notn1tod by dur; o.nd bored wells thn.t r anch o.quifcrs 
of so.nd o.nd gro.vol . The dur; wells av-err.re 15 foot in depth o.nd suppl y 
ho.rd , cloo.r wo.tor sufficient for thir ty heo.d of stock . Bored wells 
o.r o 1 8 to 68 foot in depth ~ A vrnll 42 feet deep ; in NE .-~ sect i on 30 , 
is bored into o. pocket of gI'c.vol o.nd r..voro.gus 27 feet of herd ,, clonr 
wo.ter . Other hol es ,, 90 or!d 100 feet doop , were bor ed on the sc.mo 
sectior. n.nd penetrc..ted blue clc.y . Host fo.rms requi r e only o. domestic 
supply u.s the IllD.ny lo.kes ure sour ces of wo.tc,r for tho stock . 

Township 1 , Ra.n l_i; o 2~..!. Tho principo.1 wc.tor-beurin~ zone is 
tu.ppcd hy bored wells 28 to 100 feet in depth,, dui:; into glc.ciul till 
that ov0rlies the Turtlo ;.,fnunta.in she.lo , so.ndstono , end li ::nitc- 1-)e;:.rint; 
bods thc\t rest on tho Boisscvo.in formo.tion . Tho upper 20 f oot or 
more of the till is o. yellow clC!.y , underl2..in by blue clr.y of vci.rin.i.:.le 
thiclmess below which lies u gra.Yol aquifer thr,t supplies ho.rd , cleo.r 
wntor to most of tho bored wells . Those wells o.ro usua.lly su:'ficiont 
for f orty houd of stock . 

In NE .i socti on 36 , o. bon;d woll 100 fc.;ct deep rcr~chod (:;r~wel 
below 20 f E- et of yollow clr.y o.:nd 80 feet of b l ue clc.y . The -,vr::, ll is 
usuo.lly threo- quc,rtcrs full of ho.rd , o.llmli wute r . In SE.i s8ction 
34, a bored well 45 fEJot deep ., cn.rrio s ,:;.;Jout 15 foot of iron- bon.ring 
wa.tor ,, suffic i ent for domostic use only . In tho srune s0ction, a. 
hol& drilled to o. depth of 225 foot roo.ched sund below blue clny, o.nd 
for a. few months wD..s a.n o.rtcsio.n flow. 

Wells 10 to 25 feet deep o.r0 dug into the till o.nd tap loca l 
pockets and seams of r;r:J.vol from v1hich o. supply of ho.rd , cleo.r we.tor 
sufficient for thirty heo.d of stock is usuo.lly obta.in0d . S:princs 
issuing from tho outcrops of' lignite o.r o found alone the wost side of 
the township . The wo.ter muy be coloured by ore;o.nic mo.tter , but will 
sup]:!ly seventy he~td or more of stock . Streams coming from the uplo.nds 
of Turtle Mountuin cc.rry cood , fresh we.tor ., but the su;. '~;ly is smnll o.nd 
the stroruns fo.il entirely in exceptionnlly dry sea.sons . 

Township 1 , Rn.nhe 24 . Tho township is loca.tcd on tho west ond 
of Turtle Mountain . Boissevnin sandstono underlies the surface deposits 
along the base of the mounta.in o.t o.n olovation of o.bout 1 , 725 fe~t o 

No wells are recorded tho.t hQvo beon drilled to the so.ndstone ,, and 
its water-boo.ring p ossibilities a.re unknmrn in this townshiF • Tho 
township is covered wi th o. rocossiono.l moraine com~Joscd of boulder 
cl~y, silt , s~nd, o.nd grQvel . Deposits of gr avel 50 to 60 feet in 
thickness have accumulated along the south part of tho tovmship, o.nd 
these arc excel l ent aquifers ,, yield in[~ modero.to l y ho.rd to soft water. 
In tho northwest corner of the tovmshi p ,, ground mor r..ine ruid lo.ko clo.ys 
form tho surface deposits . Dug wells 10 to 25 foot dee~ to.~ loc o. l 
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pockets of s~nd nnd gravel in those doposits und yield u smn.11 
supply of hard, cloar, commonly ulko.li wo.tcr. Of the S:~ty 
wells recorded twenty-eight, rnnging from 30 to 80 feet in depth, 
are bored to snnd aquifers below blue clny. Throughout tho 
township, o. sufficient supply of wntor is available o.nd dugouts 
o.ro not common. 

Township 1, Rongo 25 . Tho surfnco deposits nro ground 
moraine except in the southeast quarter whoro shullaw wutor-luid 
deposits of silt , snnd, nnd gravel o.re present . Two water-bearing 
zones uro present. Tho upper one is renchod by wells 10 to 25 feet 
de ep dug to loco.l pockets of sand und gravel in the ground mornino. 
Ho.rd, cleo.r, commonly alkali wo.tor is pumped from this zone, but 
dugouts o.re needed to supply stock wo.ter . 

The second wo.tcr -boo.ring zone , in the underlying shnlo, is 
r oo.ched by bored o.nd drilled wells 50 to 120 foot deep. The upper 
fro.ctured surfo.ce of the sho.le sup~lies ulkcli water usuo.lly sufficient 
for thirty hoo.d of stock. In SW.4 section 15, o. bored well 68 foot 
deep roo.ches o. zone of boulders overlying the sho.lo, o.nd currios on 
tho o.verage 20 foot of wuter , which is concentro.tod with chlorides und 
sulphates of sodium. In tho srunc section, two other wells wore bored 
to n depth of 68 feet , o. fourth well wo.s drilled 145 foet o.nd roo.chod 
sho.lo nt 75 feet where o. smo.11 pocket of gns wo. s oncountored, but no 
wo.ter . In NE.t section 171 a drilled well 73 feet doop wo.s first 
bored through 65 foot of blue cluy then drilled through u foot of shale, . 
o. foot of sand , 2 feet of shale, o.nd then a zono of fine so.nd thut 
yields soft wo.ter under sufficient o.rtesiun pressure to rise 48 foot 
in the co.sing. Sections 3, 4, 6, 8, 29, 33 1 and 34 ho.vo no wells, 
and depend entir ely on surfo.co run-off collected in dugouts. 

Township 21 Range 22 . The surfnce deposits of the tmvnship 
are ground moraine und recessional moraine . Boissovo.in sandstone 
outcrops along the base of Turtle Mountc.in n.nd is present below the 
1,750-foot contour. Tho till overlying the Boissevnin sandstone is 
about 60 feot thick; the upper 20 feet is u yellow clay with lenses 
o.nd pockets of gro.vel1 and is underlain by u relctively impervious 
cluy. The principal water-bearing zone lies ut the base of the blue 
clay, where bored and dug wells averaging 60 f eet in depth rcnch an 
aquifer of fine snnd or gruvel that yields ha.rd, alkali water commonly 
sufficient for fifty heo.d of stock. In ~~r.t section 22, a bored well 
70 foot deep penetrated 30 feet of yollmv cluy, o.nd roached gravel o.t 
70 foet. This gravel yields ho.rd, clear wat er with some iron salts 
und an average temperature of 440F. It is sufficient for seventy head 
of stock. 

other wells arc dug to depths of 15 or 30 feet, and yield an 
average supply of ho.rd , alkali water from lenses and pockets of sand 
and gravel included in tho yellow clay or at the contact of yellow und 
blue clay. In NE.t section 9 1 a well 28 foot deep roaches n gravel 
soam between yellow-and blue clay o.t u depth of 15 fo ot . 'I'he level 
of the water in tho we ll is usually 13 feet from the surface of tho 
ground or 2 feet a.bove tho o.quifor. The tompero.ture of tho wator is 
42 F o.nd is sufficient for twenty-five head of stock even in poriods of 
drought. In sw.t section 36 1 a well 38 feet docp ronchos fine sn.nd 
below yellow clay. The well uverugos 4 feet of ho.rd, cleo.r water with 
a temperature of 44°F, and pumping tests gave 180 gallons nn hour . 
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Township 21 Runge 23. The ground moraine of the south pnrt 
of the township is underlain by Boissevain so.ndstone, o.nd is 
composed of yellow nnd blue clny with local pockets and lenses 
of strutified sands and gravels. Tho north purt of the town-
ship is covered with gluciul-lako clays. The till yields ho.rd, 
cleur, ulkali wuter thut is reached by dug o.nd bored wells 15 to 77 
foet in depth. Tho aquifers arc sand und gravel lenses below bluo 
cluy or within the upper yellow clay. In NE.t section 12, a bored 
well 77 feet deep carries 10 feet of water sufficient for twenty-five 
heud of stock. 

In that part ·of the township underlain by Boissevnin sandstone, 
sections 7, 16, 17, 18, 21, 22, 24, 25, nnd 26 1 dug and bored wells 
15 to 50 feet deep tap aquifers of white so.nd underlying blue clay. 
This urea has an ubundo.nt supply of soft, clear, iron-bcuring water 
sufficient for one hundred head of stock. Further north, in the nreu 
covered by glacial-luke cluys, dug wells averaging 18 feet in depth 
yield u smull supply of slightly alkali water sufficient for ten houd 
of stock. 

Wells were drilled in sections 22 and 32 to depths of 263 und 200 
feet respectively. Both wells were drilled into shale of tho Riding 
Mountain formation. The 263-foot well yields so~, calcium sulphate 
water sufficient for twenty head of stock and tho 200-foot well 
(bedrock at 90 feet) yields salty water sufficient for only four head. 

Township 2, Range 24. Tho township has gently unduluting 
topography acc ented by broad valleys and low hills . The surface 
deposits are ground moraine, except for that part included in 
sections 13, 141 23, 24, 25, and 36 1 whore glacial-lake clay is present . 

Tho town of Goodlands, in section 31 has no water supply; 
water for tho town is drawn from a well li miles west of tho town, 
Several wells ho.vo been dug, averaging 40 feet for bored wells and 
8 to 15 feet for dug wells, but o.ny wntor obtained wns too nlko.li for 
domestic use. 

The dug wells in this township o.v~rnge 14 feet in depth, o.nd 
conunonly yield water from tho greyish buff or blue clay. In section 
6, a lens of gravel, at least 14 feet thick. crosses the section, and 
three wells dug in this aquifer yield nn abundant supply of hard, 
clear water. The supply of potable water is limited to aquifers 
of local sand and gravel that are exposed at the surface. In 
sections 23, 24, is, o.nd 26, dugouts only arc used. Dugouts are 
needed on all sections, although numerous sloughs are seen throughout 
the township. A drilled well in section 21, 125 feet deep, reached 
bedrock nt 90 feet nnd yields hard water with a sulphur odour. The 
well is not used. 

Township 2, Runge 25. The problem of water supply wns 
greutly helped whon dugouts were excavated in this township. Twelve 
sections are entirely dependent on the surface run-off, collected in 
dugouts, to supply water for stock o.nd domestic uses other than drinking. 
Drinking water is hauled from centres of supply and stored in cisterns 
on the farms. 
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The surfn.ce deposits a.re ground morn.ino, which o.verr..ges 60 
foet in total thicknosso The upper 10 to 15 feet of the moro.ino 
is o. yollow clay with very li ttlo sr.nd a.nd crc.vel.:- below which lies 
the impervious blue clay. The dug wells o.vero.ge 15 feot in depth_, 
o.nd yield n smo.11 supply of o.lko.li wo.ter~ 

In sections l; 12_, 18,, o.nd 22_. flnd a.long the border of the 
recessiono.l moro.ine in the north po.rt of the trnvnship,, the deposits of 
outwo.sh gravels are a.bout 12 feet thick o.nd corrnnonly cover o. lo.rge 
enough o.reo. to o.llow sufficient intc.lrn of ro.infa.11 to supply enough 
poto.ble water for local needsa 

Bedrock is reo.ched o.t 60 feet on tho o.ve:'o.go ~ o.nd no water is 
o.vo.ilo.ble at the conto.ct of the blue clo.y o.nd sho.lo. Drilling into 
the sho.le ho.s loco.ted a few smc.11 pockets of r;ri.s., but no wc.tero Holes 
drillod 200 to 215 feet in depth_, in section 5~ were dry, n.nd in section 
8 o. drilled hole 200 feet deep encountered go.so other holes ro.ndr..g 
in depth from 100 to 308 feet were drilled in sections 26 ,7 33;, ~~, o.:i:l 
35. A well drilled in &Noi section 33 is 211 foot deep and supplies 
o.bout 2 bo.rrels of so.lty wo.ter o. do.y, used only for stocke 

Township 3, Runge 22e Whitcwo.ter Lo.kc occupies the northeast 
quo.rter of the township~ The lake is sho.llov1_, o.nd is surrounded by 
o. swo.mpy border a.bout o. mile wide. The surfo.ce deposits of tho 
remo.inder of the township a.re lo.ke clo.ys o.nd silts overlying yellmv 
o.nd blue clo.y. The south part of the township is underlain by 
Boissevain sc.ndstone , o.nd the surface deposits £'.re ground morn.inc o.nd 
outwnsh gro.volse Dug wells o.veraging 15 feet in depth n.re suprilying 
sufficient wo.ter for thirty-fi vo hend of stocko In SE,% section 6,, 
n dug well 14 feet deep in o. deposit of outwo.sh gravel yields an abund­
ance of ho.rd, clenr water~ which is ho.ulod into the town of Dclorcinc 
o.nd distributed for domestic use . Wells 35 to 50 feet doop a.re bored 
to sand o.nd gravel beds belovr blue clay o.nd supply slightly o.lko.li wn.ter 
sufficient for thirty hond of stock. 

Along the west side of tho township, in sections 19, 20_, 30, 31, 
32, and 33 1 drilled wells 90 to 180 feet deep rench bedrock a.bout 90 
feet b elow the surfo.co. The wells in sections 31, 20, and 19 nro 180 
nnd 160 feet deep, and yield SCll~y wutor, with a conccntrntion of 
sulphate so.lts, but supply fifty heo.d of stocko Tho other drilled 
we lls yield a softer wo.tor a.nd of equal abundo.ncoo In &Noi section 2_, 
o. drilled woll 180 feet deep reached bedrock o.t 80 feet, o..nd yields n 
limited supply of ho.rd, cleo.r wo.ter sufficient for twenty hoo.d of stock., 

Township 3, Rnngo 23., Two wo.ter-boaring zones o.ro present in 
this township. Tho upper zono is roached by dug wells tho.t o.vcro.ge 
16 feet in depth and yield suffi~ient wo.ter for thirty head of stock. 
These wells o.rc dug to pockets of snnd a.nd gravel within the yellow clo.y 
of tho ground moro.ine 0 The wells a.re used mostly for domostic purposes 
and o.re not pumped excessively~ 

The second wuter-beo.ring zone is o.t an elevation of about 1,600 
feet, o.nd is within the sho.lc of tho bedrock,, This aquifer yields 
o.bundo.nt wa.ter for seventy hon.d or more of stock. It is sa.lty o.nd 
unfit for humn.n consumption, but useful for stocko Forty- tvrn wells 
he.VGboen drilled to this o.quifor. Tho o.rtosin.n pressure varies great l y 
throughout tho urea . Tho wnter in some wells is under sufficient 
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pressure to rise 200 foct in tho en.sing, a.nd in others only 
100 foot. A flowing well drilled in Doloro.ino, in 1890, wo.s 
1~43 feet doop, o.nd yielded s~lty wo.ter from the Lowor Cretn.ceous, 
Sw!l!l River forI!IQ.tion. Of tho forty-two wells drilled, four o.ro 
50 to 150 feet doop; twenty-two o.re 150 to 200 feet doopJ twelve 
n.ro drilled 200 to 250 feet; n.nd three o.re drilled to a depth of 260 
to 300 feetl These wells n.ssure cm runple supply for stock, o.nd 
tho pr oblem is to find c. satisfo.ctory supply for domestic needs . 

Tawnship 3, Rn.nso 24. An intermittent creek, tributary 
,)f S·:mris Rivor , flows north a.cross this tovmship over surfn.cc 
deposits of roc essiono.l o.nd ground moro.ine . Tho chief wo.ter -bec,ring 
zone lies within tho bedrock n.t n.n olevntion of 1,440 fEJet. The 
zone is reached by drilled wells 100 to 200 feet d~ep, drilled 50 to 
150 foot into the bedrock. The thirty-four drilled wells recorded 
in this township yield o.n o.bundo.nt supply of sn.lty wo.ter useful only 
for stock. The wa.ter is 1mdor suff icient a.rtesia.n prossuro to rise 
o.s much o.s 150 foot in some wells , but none overflO¥rs. 

A supply of wo.ter for domest1c use is found on some sections 
by dibging wells 12 to 20 feet deep into the yellovr clny of tho 
surfa.co deposits; whore a smn.ll supply is r ecovered from lenses o.nd 
pockets of so.nd o.nd grc.vol~ Dugouts c.ru found on noo.rly ovory section; 
o.nd a domestic well is dug about 6 feet from tho dugout • This 
procedure is unso.tisfa.ctory, but is widely used• A water-bearing 
zono mo.y be found at tho contact of the bedrock o.nd blue clay, but 
the wn.ter will prbba.bly bo so.lty. In SW.-~- section 24, o. bored well 
reached bedrock ut 60 feet and obtained 2 feet of very so.lty water 
useful only for stock. 

Township 3, Runge 25. In tho south po.rt of the township, in 
sections 1 to 13 inclusive, the only water-bearing zono is roo.ched 
by drilled wells 100 to 150 feet deep tho.t yield salty wo.ter useful 
for stock only. The aquifer lies o.t o.n elevo.tion of o.bout 1,420 
feet, o.nd is in shale. The water is under sufficient urtosio.n 
pressure to ris e within 30 feet of the surface of the ground. For 
o. domestic supply, dug wells in tho drift ho.ve proved unsntisfactory, 
and dugouts o.re exco.vo.ted 1 with o. dug well beside cc.ch dugout. 

In sections 25 to 36 inclusive, bedrock lies on the o.vero.ge 18 
feet below the surface. Dug wells to the top of the sho.le yield n 
sufficient supply of potable wo.ter . Drilled wells nvernging 80 feet 
in depth o.re drilled for o. supply of stock water that is salty. 

Township 4, Rn.nge 22e The water-boo.ring zone is in bedrock, 
mid is ron.ched by drilled wells . The quantity of the water is 
sufficient for fifty to seventy-five heo.d of stock, and the quality 
is variable, some well water being fit for domestic use, some very 
salty, o.nd some soft. A total of forty-six drilled wells is r ecorded , 
o.nd these are drilled to depths of 150 to 200 feet. Eleven of thu 
wells yield soft water from !l!l aquifer at on elevation of about 1,480 
fe6t 1 and the others yield ho.rd, o.lkali or salty water from an aquifer 
o.t an elevation about 1,450 foot ubovo son-level. 

Only five dug wells a.re recorded, D.Ild these o.re in gra.vol pockets 
that yield o. dependable supply of ha.rd, clenr water . Wells hn.vo beon 
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borod 18 to 59 foot, but o.rc not sntisfnctory ns the supply 
is limited. Bedrock avoro.gos 90 foot bolmv tho surfa.co, and 
is overlain by nn impervious blue clay. 

Township 4, Runge 23. The principal water-bearing zono 
of this township lies within tho bedrock o.nd is reached by drilled 
wells 80 to 200 feet deep. The wa.tor is ho.rd, o.lkali or soda, o.nd 
under sufficient a.rtesio.n pressure to rise within nn average of 
25 feet from the surface. Five wells report soft water tha.t co.n 
be used for domestic a.s well a.s stock purposes, but the remainder 
o.re used for stock only, and many nro sufficient for eighty head. The 
domestic wells nre dug into the recessiono.l morc.ine tha.t forms the 
surface deposits. The n1oruine ranges from 0 to 25 feet in thickness, 
o.nd wo.ter is recovered from the contact of the till o.nd sho.lo us well 
ns from tho local lenses and pockets of sand c.nd gro.vel. Some of the 
dug wells supply alkuli wo.ter 1 but most of thom yield a sufficient 
supply of potable wa.ter. Twenty- eight drilled wells a.re recordedJ 
o.nd all nre in bedrock except a well in NE.% section 24J which was 
drilled to a depth of 100 foot in gro.vel, and yields a.n o.bundo.nt supply 
of hard, clear water . 

Township 4, .Range 24 . The surfa.ce deposits ih the southoo.st 
qua.rter o.re recessiona.l mornine overlying shnle that lios within 
25 feet of the surfa.ce• In sections 2, 31 4, 6, 9, nnd 10, drilled 
wells 40 to 150 feet deep reach o.n aquifer of salty wntor in the 
bedrock~ One drilled well' in section 10, 74 feet deep, yields so~ 
wa.ter under sufficient pressure to rise 60 feet in the· ca.sing. Dug 
wells are also used in this po.rt of the township, a.nd o.re dug to depths 
of 32 feet, where aquifers of broken sho.le, grnvel 1 a.nd till yield o. 
sufficient supply of poto.blo wa.ter. In section 7, a hole drilled 
160 feet wa.s dry. In sections 18, 19, 20, o.nd 27, nnd in S1N .i section 
35, mn.ny holes have been dug o.nd all were dry o.nd penetrated 
impervious blue cla.y. In sections 27 to 36 inclusi~re , the surface 
deposits o.re glacial-lake cla.ys o.nd sa.nd. Dug wells 13 to 18 feet 
deep dug into the sand and clay yield a.n abundant supply of ha.rd 1 

clear wa.ter . In section 34, a. sandpoint is used , A dug well 
30 foot deep, in SE.% section 27, yields an abundant supply of ha.rd; 
clear wat0r • 

Township 4, Ro.ngo 25. Souris River crosses the northwest 
corner of the township in sections 30, 31, t:md 32 . Its valley is 
bordered by deltaic gravel deposits about 2 miles wide, on the south 
side , One tributo.ry flows west across tho township und empties into 
Souris River in section 30 . The re:mo.indor of the trnvnship is 
relatively flat , and glacia.1-lo.ko sa.nds comprise the surface deposits. 
Along tho south side, on sections 1, 21 4, n.nd 5, drilled wells , 
70 to 104 feet deep, reach shale at on a.vernge of 20 foot below the 
surface, o.nd are drilled 50 feet or more into the shale to an aquifer 
tho.t yields a.n abundant supply of sa.lty water suitable for stock only. 
The water rises within 25 feet of tho surfo.ce . 

The chief we.tor-bearing zone is reo.ched by dug wells o.veraging 
15 feet deep# dug into the sands and grnvols of the deltuic gro.vel 
and lake-bed sands. An abundant supply of hard , cleo.r wnter is 
obto.ined. In ~N .t section 16 o.nd in s0ction 12, several attempts to 
secure wa.tor ho.vo failed and dugouts are used 0 
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In the villo.ge of No.pinko., wolls 12 to 30 foot deep yio~d 
o.n o.bundo.nt supply of ho.rd , cloc.r wo.tor from tho surfc.co so.nds · 
and gro.vels . Sn.ndpoints o.ro o.lso used. Ono well wus drilldd 
to o. depth of 125 feet , und roc.chod sho.lo o.t 60 foot., T)'l.o vvo.to'r 
wa.s so.lty o.nd undor sufficient prossuro to riso within 15 feet of 
tho surfL'..ce • 

Township 5 1 Rongo 22 . Tho township is crossed by ~ post­
glacio.l vo.lloy, the bottom of which is covorod with wutor -workod 
till. The south pv.rt is gently rolling c-ou,..,-1. morn.inc. Wells 
9 to 28 feot deep o.ro dug to tho top of the bedrock, o.nd yield 
ho.rd , cleo.r wo.tor from tho upper frn.cturod surfo.ce . Wells o.ro 
drilled 100 to 165 feet doop, in bedrock, o.nd yield ho.rd , soda. , 
or sli3htly o.lko.li wo.ter . The water is useful for domestic o.s 
vroll ns stock purposes,, and o.fford s o.n o.bundo.nt supply • 

Township 5~ Rungo 23. Bedrock outcrops in tho south a.long 
tho o.bu.ndonod cho.nnol now occupied by Chain Lnkos. Overlying 
tho bedrock, tho ground moruino vo.rics in thickness from o. thin 
mo.ntlo of dri~ to moro thnn 20 foot . In sections 1 to 15, drilled 
wells 66 to 165 foot doep yield a.bundnnt ho.rd, cloo.r, slightly so.lty 
wo.tor . Tho principo.l wo.tor-beo.ring zono of tho sho.lo in this 
township is roached at o.n o.vcro.go depth of 80 foot bolovv the surfo.co. 
Wells dug to the; upper fractured surfo.co of tho bedrock supplomtint 
tho household supply. 

In tho north purt, tho surfo.co deposits o.ro of sruid o.nd wntor­
workcd till. Dug wells o.voro.ging 18 foot in dopth corrunonly cnrry 
4 or 5 feet of he.rd, cloo.r wo.ter . In NE .% section 34, a. sand point 
woll, 25 foot deep, yields 15 bo.llons a. minute ., In SE% section 34, 
sovonteen wolls wero dug in 1942 in search of o. wo.tor supply for the 
Hartney Airport, The wells were dug to depths of from 12 to 40 feet 
o.nd only two yielded any wo.tcr . One well , 40 feet deep, reo.chod 
shale o.t 37 foot, o.nd the other wo.s o. dub wull, 22 foot deep, in sand 
und gro.vcl . 

Dugouts o.rc tho only source of supply in sections 17, 181 19, 25, 
30, and 33, In section 32 1 o. drilled hole 194 feet deep wus dry. 
In NE .% section 29, o. well wo.s drilled 72 feet o.nd roo.chcd o.n o.quifor 
o.t c.. depth of 60 foot tho.t supplied so.lty wo.tor under sufficient 
pressure to rise 56 foot in the co.sing. This supply was depleted 
in 6 months time , o.nd the well is now dry. 

Township 5, Range 24. Two small creeks flow north across tho 
township o.nd empty into Souris Rjver whore it crosses tho northwest 
corner. The surface deposits of glo.cio.1-lako so.nds and c..ssocio.tod 
silt ure rolutively thin o.nd overlie cm imrnrvj0us bluo clo.y. Dug 
wells 12 to 35 feet doep,which yiold o. good supply of ho.rd, cloo.r 
water from so.nd, a.re found in sections 2, 5, 12, o.nd 27 • 'Throughout 

. I 
tho remo.inder of the township the only wells a.re those bosidc dugouts. 
Scvoro.l test holes have been dug, but o.11 a.re into bluo clo.y, o.nd any 
wo.ter recovered was too alkali for use. No record was reported of 
drilling operations, but wells drilled to bedrock might loa.d to a. 
supply of water for stock. 
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Township 5, Ra.nr;o 25. Souris Rivor follows n channel across 
this tcwmship, ontorinr; in soction 5 n.nd loa.ving in section 25. 
Recent o.lluvium is f ound a.long the river va.llcy, und delta.ic Gro.vols 
o.nd glo.cio.1-lo.ko sn.nds form tho surfa.co doposits elsewhere . Lov,r 
so.nd dunes, covered with small popla.r troos, trend southeo.st o.cros s 
tho tmvnship . Dug wells a.nd sundpoints 12 to 18 foot deep yield 
a.n a.bundant supply of h~rd, cloa.r wa.tor . 

Tovmship 6, Ro.ngo 22. The principa.1 wa.tor-beo.ring zone is 
within the r;reyish buff till underlying tho sho.llow surfo.co san,d.s·. 
Dug wells o:voraging 18 feet in depth roe.ch o.quifors of sa.nd e..nd 
p;ro.vol within tho f~royish buff till. Tho supply is not plentiful, 
o.nd mo.ny of the::: wells o.ro nO;'.'.rly dry by tho end of tho summer months . 
Tho wn.tor is ho.rd, cleu.r, c.nd o.t cm a.:•proximo.to temperature of 44°F . 
Dugouts a.re necessary for a stock supply. 

A well drilled to a depth of 215 feet in NE .-~- section 25, 
yiolds salty wnter, und tho well is not used. In NE.i section 36 , 
a. drilled well 150 feet deep ranchos c.n l.\quifor in shale o.t 120 foot 
bolow the surfnce. The wo.tor rises 135 feet in tho ca sing, o.nd is 
so.lty a.nd used only for stock. 

Township 6, Rc.nge 23. Tho surfo.co de~osits o.ro gl~cia.1-lnke 
so.nds; in the northwest quarter of tho township they a.re dunod and 
covered by o. donse ic,r owth of smo.11 poplar trees. In tho.t pc.rt of 
tho township north of Souris Ri vor, cm o.bundo.nt supply of hard, clear 
water is rec overed by means of so.ndpoint wells o.vero.ging 20 fvot in 
depth. South of the river, wo.tor is not plentiful, o.nd dug wells 
20 f oot or more in depth, dur; into till, yield cm insufficient supply 
of very ho.rd, cleur, o.lko.li wa.ter, o.nd dugouts arc ncoded for o. stock 
supply. In section 6, sevuru.l test holes were dus, n.voro.ging 27 f oot 
in depth, and o.11 were dry o.nd in blue clay. 

Township 6, Runge 24. Tho surface deposits o.ro clo.cio.1-lo.ko 
so.nds th"t a.re dunod o.nd now covered with o. dense e;rowth of smo.11 
poplo.r trees. Dug wells and sundpoints, 12 to 20 feet in depth, 
yield o.n o.bundant supply of ho.rd, cleo.r, iron-boo.ring wo.ter. Souris 
River crosses the southeo.st quo.rter of the township o.nd is o. source of 
wo.tGr for the stock, 

Township 6, Range 25. Sandpoint wells , 14 to 30 feet deep, 
a.re in use everywhere in the duned sands of the surfo.ce deposits, o.nd 
yield o.n abundant supply of ho.rd, cleo.r wa.ter , which commonly cl.\rries 
o.bundo.nt iron salts. The so..nds are course to fine; tho finer sa.nds 
require o. sa.ndpoint with a. screen of 80 mesh, und the coa.rser so.nds 
a. scroon of 60 mosh. 

Discussi:n of \fator .Analyses 

The results of a.na.lysos of twolve s£lmplos c.ro to.bulo.ted on the 
f ollowing page. Sa.mplos No . 11 o.nd No. 12, from the Ho.rtnoy Airport, 
at Ha.rtney, were analysed by the No.tional Tostin; Lc.boro.tories, 
Limi tcd, Winnipog ; other so.mplos were n.no.lysed by the Bureau of Mines , 
Ottnwo.. 
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Each srunple is actually representative of only u smn.11 uren, 
In gonerul, tho water from drilled wells thut roach aquifers in 
tho shale hus a high proportion of total dissolved solids, tho 
chloride or sulphate predominating to mn.ko the wntor salty as with 
ordinary snlt wuter , or nlknli, us with magnesium sulphuto, Epsom Salts. 

Tho total hardness of water is determined by the soup-destroying 
power of the salts present, and affects tho utility of the water for 
most domestic purposes. Calcium (en.) hardness is temporary hardness,, 
and cun be removed by boiling, but rnn.gnesium (Mg.) hnrdnoss is 
pernnnent. Sumplos, Nos 3p 51 6, and 8, will, upon boiling, become 
so~er und more suituble for luundnry purposes. For further 
interpretation of analyses of wutor, Soe Part I, po.gos 5~ 61 o.nd 7. 
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Record of Wells 

The woll records of this nren follow in tnbulnted form. 
A co1TUncntnry on these hns been mo.do on pnge 1 of this report . 

As n general rule , tho depth to tho 1Principnl Water- benring 
Bed ' hus been tnkon us the totnl depth of tho well , und its elev~tion 
is given us such . This commonly applies to wells drilled in the 
bedrock . Digging or drilling is commonly • 8ntinued until u good 
supply of water is obtuinod und ~hon oporntions ure st opped . In 
shnllow surface deposits , ospocinlly those thut nre snnd , the wells 
nre du~ n short distunco below tho wnter- tnble in dry seasons . The 
level of the wntor- tublo chungos nbout 2 feet ouch yeur in nenr­
surfuce deposits of wide oxtont , but rnny r iso or full us much us 
8 feet during u wet to dry 10- yonr cycle . 

Not every well in tho ureu is recorded because of luck 
of uvniluble informo.tion on mo.ny wells , especially those on furms 
thut have recently changed ownership. Wells thn.t are dug beside 
dugouts uro not included in the woll records . 

. , 
~· 



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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