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PART I 

INTRODUCTION 

The present report is a.n attempt to o.ssemble the do.ta. on ground
water resources in 'o. f()rm tha.t will be useful to well drillers , farmers, 
municipal a.uthoriti es, and 'others interested in obtaining n.dequn.te wn.ter 
supplies . 

Publication of Results 

The essential information perto.ining to gr ound-water conditions 
is being issued in reports thn.t ; in Mo.nitoba. , cover n. square block of 
sixteen toV1rn.ships lying between t~e correction lines o.nd beginning a.t the 
So.sko.tchewa.n boundo.ry. The r epo rts on the most southerly strip of the 
province inciude in n.dd.ition the two townships lying north of the 
Inter.national Boundary . The secretary- treasurer of en. eh municipality 
will be supplied with the . info r mat ion cove ring that municipality, and 

· copies of the reports will c.lso bo o.vo.ilc.ble for study o.t offices of 
· the Provincial o.nd Federal Departments . Further assistance in i nter
preting t .he r eports may be obtained · by applying to the Chief Geologis+, , 
.Geol ogical Sur vey of.Canada , Otto.wn. . 

How to Use the Report 

Anyone desiring ~nformution concerning ground-vro.ter in a.ny 
pn.-~ticulo.r l oco.lity will f_ind the avo.ilD.ble do.ta .listed in the well 
records, o.nd other pertinent inforr.io. tion on the mo.ps of the a'reo. , For 
those unfamiliar with these reports it is , perhaps , advis~bl o th~t that 
part deo.ling with the o. r eo. as a whole be read fi r st , so o.s to be in o. 
bette.r position to understo.nd the mo r e pu.rticulo.r descr iptions of ea.eh 
township tho.t follow. Also , the map accompo.nying the r eport should 
prove a useful source of refer ence when reading the text , 

The map consists of two figures . Figure I shows bedr ock and 
surfo.ce geo l ogy . The wu..te-:r-bec.ring pr oper ties of the bedr ock ch::rnge 
from for mo.tion to formo.tion , o.nd a r e r eferred to in subsequent po.ges . 
The.type of gl o.cio. l deposit a.t the surfo.ce mo.y be determined from the 
mo.p , and its possibi lities o.s o.n o.quifer a.re o.lso discussed in this 
'report. 

Figure 2 shows the l oco.tion and types of wells in the o.reo. ,. 
the l o.nd relief (topography) , and the dro.inage po.ttern . Not every well 
is pl otted on the map, but most of those giving pertinent informu.tion 
o.re shown, and probabl y include 90 per cent of the wells in the o.reo. . 
Wher e :ground wo.ter is not reo.dily available , or carri es too much dissolved 
~o.lts to be used , dugouts often form the only means of supply . The 
topography is shown by contours, or lines of equo. l elevation, spaced a t 
vertica l intervals of 50 feet . 

The well r ecords a r e compi l ed from data obtained by interviewing 
farmers, o.nd in many co.ses their accura cy depends upon the farmer ' s 
memo r y . Wherever possible date, were chocked by plumb-line measurement 
to the neo.r est foot . The wel l s a r e tabulc.teC. by townships cmd sections , 
and the totn.l depth of the well , depths to the water level at high o.nd low 
stages , . and , where possible, tho depth o.t which the wu.ter - bea.ring 
horizon occurs , are a ll listec . The gener a l character of the water 
i-.s sta.ted , arid the use to which it co.n be put . Wells from whi ch 
s6.mples we r e t aken for analysi s are i ndicated on the well-reco:td sheets . 
An idea of how much water a well can be expected to yield is suggested 

·by the number of s.tock (co.ttle and horses only) ~ho.t can be 
wate r ed at it. One hea::l is assumed to consume between 8 o.nd 
;.o---gu,Upn-s-- -of wn.ter a day. Unless _full.mrod--~woril,-- uen±y1L 

'>-
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the figure for the number of stock watored is not necessarily the 
maximum yield of the well, but simply the greatest amount that the present 
user has required, The word "only" indicates tho.t the figure given is the 
maximum yield of the well. To obtain the position of o.n aquifer o.t n.ny 
given point 0 the elevation of the point should be determined from the 
contours on Figure 2 of the ma.p . Elevations of a.djn.cen-t wells may be 
found in the well record s and the depth to the aquifer can usually be 
determined from then, By c ompar ing elevations the depth of the aquifer 
below the unknown point :m.e.y be est i mated. This method is particularly 
applicable to bedrock well s , but may not be successful where information 
is too limited~ or where the glacial drift is thick and of an irregular 
character. :!:n such instancec a person searching for water should refer to 
the text for informatioi1 on t!-lo nature of the deposits in that area. 

GLOSS(ffiY OF TERMS USED 

Alkalineo The teril'. :alkaline' o:~ 1alkali' water has been 
applied rathe r loosely to we.ters having o. peculiar and disagreeable taste , 
and commonly a laxative effecto The water s so described in the Prairie 
Provinces are those heavily charged with sulphates of magnesium and sodium 
(respectively Epsom salts and Glauber 1 s so.lts) and arc more correctly 
termed sulphate waters . T1~u1y ' alka line ' waters owe that property to the 

presence of calcium ce.rbonato and co.lciv.m bicarbone.te . In this report an 
attempt to adhe!'e 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 lake beds and in flood plains of modern streams . The term 
also includes the m..n.t erial in river terraces , which once formed part of the 
flood plain but are now a.b ovo it o 

Aquifer, A porous bod 3 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 , si lt, clay,, and marl that are older 
than the glacial drifto 

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

Buried p:'."e .. Glacial Stream Channel. A channel eroded into the 
surface of the bedrock by a stream b'efCY:e-the advance of the continental 
ice-sheet, and subsequently either p9.rtly or i;;holly filled in by sands, 
gravel51, and boulder cluy de:;;iositod by thc: ice··sheot or later agencies . 

Coal Seamc The same as o. coal bed 0 It is a deposi t of carbonaceo:o.s 
material formed from the remains of ple.nts by partial decomposition and 
burialo 

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

Continental Ice-sheet~ Tho great ice-sheet that covered most of 
the surface of Canada rrany thousands of years a.goo 

Escarpmento A cliff or relatively steep slope separa.tin~ level 
or gent l y slopping areas. 

Flood Plain., A flat pa.rt of' o. river valley ordinarily above water 
but submerged when the river is in .flood • . .It .is .an,_o..ren-wher-e....,..s.il.:t-a.nd 
clay are being deposited. 
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Giacial Drift . A general term that includes all the loose, 
mi.consolidated 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 
till 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 Moraine or Mor aine . A ridge or series of ridges 
formed by glacial drift that was laid down at the mar~in of a moving 
ice- sheet . The surface is characterized by irregular hills artd 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 Moraineo Boulder clay (till) lo.id down at the base 
of an ice-sheet . The topography mo.y vo.ry from flo.t to gently rolling . 

( 4) Glacial Outwash . Sand and gro.vel plains or del to.s formed 
by streams that issued from the continental ice- shoot . 

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

Shoreline . A discontinuous escarpment , with intervening 
gravel beaches and bars , which indicates the former mnrgin of o. glacial lake. 

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

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

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

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 gravels . 

Pre-Glacial Land Surface . Tho surface of the lo.nd as it 
existed before the ice-shoot cov•::;red it with drift . 

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

Sand Point or Driven Well . A sand point is a piece of 
perfor ated and screened pipe 2 or 3 f eet long, which ends in a 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 mantle or covering of alluvium, 
-pr-e-g.lacial .soils , and glacial drift oonsisting of loos.c , un~ment.ed__ma.±._eri.al 
that overlies the bedrock . 

Variegated. Beds so described show-different colours in 
alternating beds or lensese 



Water-table. 
saturated with water . 
it. A water-table is 
is separated from the 
unsaturated material. 
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The upper . limit of the part of the ground 
This may be near the surface or many feet below 

said to be perched when a zono of saturated piatorial 
ma.in 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 has been washed out and a deposit that may be composed 
mainly . of sand and gravel is left behind. 

Well s . The term refers to any hole sunk in the ground 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) Flaving Artesian Wells . Wells in which the water is under 
sufficient hydrostatic pressure to flow above th0 surface of the ground 
a.t the well. 

(2) Non-flawing 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-artesian Wells . 'iifell s in which the water does not rise 
above the wat er-table or tho aquifer$ 

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

GENERAL DISCUSSION OF GROUND WATER 

Almost all the water recovered from beneath the earth's surface 
for both domestic and industrial uses is meteoric water, that is , water 
derived from the atmosphere 0 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 wnntle of 
soil . or indirectly through transpiration of plants; and the rel'llllinder 
sinks into the ground to be added to the ground...i,1m.ter supplies• 

The proportion of the t oto.l precipita·l:;ion that sinks into the 
ground will depend largely upon the type of soil or surface rock. and on 
the topography; more water will sink into sand and gravela for example , 
than into clay; if, on tho other hand, the region is hilly and dissected 
by numerous streams , more water will be immediately drained from the 
surface than in a relatively flat areao Light, continued precipitation 
will furnish more water to the underground supply than brief torrential 
floods, during whi ch the run- off may be nearly equal to the precipitation , 
Moisture failing on frozen ground will not usually f ind its way below 
the surface, and!' therefore, will not materially replenish the ground-water 
supplies, Light rains falling during the growing sea.son rre.y be wholly 
absorbed by plants. The quantity of moistJil.re lost through direct evaporation 

.depends largely upon temperature, vrind, and humidity . Locally these 
deposits may become very extensive. The water-bearing properties of 
alluvial deposits are variable, but, in gene ral, such deposits form favourable 
aquifers . They aro porous, and readily yield a part of their contained 
water , although in places their porosity mo.y 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 the-d-epos;it.s-ar e ~ns i ve. 

In some areas of relatively steep slopes , valleys have been partly 
filled with sand and gravel, which, in turn, have been covered with 
impervious clay a.nd si 1 t. Th.e-se- c.ircumstances__,Q-Ommonly give rise t.o-- ~sian 
conditions in the lower part of the valley, 
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DISCUSSION OF WATER ANALYSES 

Both the kind and quantity of mineral matter dissolved in 
a natural water depend upon the texture and chemical composition of 
the rocks with whi ch the water has been in contact. Pollution is 
caused by contact with organic matter or its decomposition products • 
.Analyses of well waters for mineral content are made by the Department 
of Health and Public Welfare: Winnipeg, and by the Bureau of Tulines, 
Department of Nunes and Resources, ottawae 

As the ground-water survey of Manitoba progresses an effort 
is made to secure samples representative of each major aquifer 
encountered; the purpose of this is to compare the chemical characterist
ics of waters from the various geological horizons and, thereby, assist 
in making correlations of the strata in which the waters occur. The 
mineral content of natural wat0rs is also of interest to the consumers, 
though , the effects of the constituents are usually already appar_ent. 
The quantities of the various constituents for which tests are made are 
given as 'parts per million 1, which refers to the proportion by weight 
of each constituent in 1,000~000 parts of water . A salt when dissolved 
in water separates into two chemical units called 'radicals', and these 
are expressed as such in the chemical analyses. In one group are 
included the metallic elements of calcium (Ca), magnesium (Mg), sodium 
(Na), and iron (Fe), o.nd in the other group are the sulphate (S04), 
chloride (Cl), bicarbonate (HC03), carbonate (C03), and nitrate (N03) 
radicals. The radicals listed in the rulalyses tabulated in the second 
part of this report. can be combined to give the actual quantity of the 
particular salts present in the water , but this is not done here as the 
radicals alone give enough information to identify the water types . In 
fact, the sulphate, chloride, and carbonate radicals, plus the hardness, 
serve 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 follON ing mineral constituents include all that are 
commonly found in natural waters in quantities sufficient to_have any 
practical effect on the value of waters for ordinary uses : 

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

Iron (Fe) in combination is dissolved from .many rocks as well 
as from irc;n-sulphide deposits with which the water comes in contact. It 
may al so be dissolved from wel l casings~ water pipes, and 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, and 
renders the water unsuitable for la:i.mdry purposes. Water is usually 
considered not potable if the iron content is more than 0.5 part per 
million. 

Calcium (Ca) in the water comes from mineral particles 
present in the surface deposits, the chief sources being limestone, 
gypsum, and dolomite. Fossil shells provide a source of calcium, as 
does also the decomposition of igner>us rocks. The cormnon compounds of 

---ca..J.ci..um.re co.lei um carbonate ( CaCOJ) and calcium sulphat e (CaS04) , 
neither of which have ..;injurious. effects on the consumer, but both of 
which cause hardnessa 

M:l.gn.esi um(Mg) is a common constit..uent of many igneous rocks and, 
therefore, very prevalent in ground wuter. Do.l.omite , a carbonata of 
calcium and magnesium, is also o. sour co of the ele.men:t.....- -.The sulpha-te--of___ 
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mo.gnesia (MgS04) combines with wn.ter to form ' Epsom sn.lts,' n.nd renders 
the wn.ter unwholesome if present in ln.rge amounts , 

Sodium(No. ) is derived from n. number of the important rock
formi ng minerals , so tho.t sodium sul phn.te o.nd carbonate n.re ver y common 
in gr ound wn.tor s . Sodium sulpho.te (Na. 2so4 ) combines with wn.ter to form 
' Glauber ' s salt ' n.nd excessive a.mounts mo.ke the wa.ter unsuitable for 
drinking purposes . Sodium carbonate (Na2co3 ) or 'bla.ck alkali ' wn.ters 
a.re mostly soft , the degree of softness dependinc upon the rn.tio· of 
sodium cn.r bona.te to the co.lcium a.nd mn.gnos.ium sn.lts . Wa.ters containing 
sodium carb onate in excess of 200 po.rts per million aro unsuitable for 
irrigati on purposesl . Sodium sulphate is loss hn.rmful. 

l 11The extreme limit of so.lts for irriga.tion is ta.ken to be 70 par ts 
per 100 , 000 , but plants will not tolerate more than 10 to 20 :parts per 
100, 000 of bla.ck alka.li (a.lkaline carbonc.te s and bicarbonates)" . Frank 
Dixey, in 'A Prn.ctico.l Ho.ndbook of Wo.ter Supply' , Thos . Murby & Co ., 

-1931, P• 254 . 

Sulphates (S04) referred to in this report a.re those of 
calcium, mo.gnesium, o.nd sodium, a.nd have been montionod a.bove in referring 
to these radicals . They are also formed by oxidation of iron sulphiaes , 
and , hetjce , it is not uncommon to find iron i n sulphate waters . 
Sulphates co.use permanent hardness in water , n.nd injurious boiler scale . 
Sodium ~nd magnesium sulphates aro laxative when present in qun.ntities 
of more ·than 900 parts per million . The writers found that n.cclimn.tized 
people could drink water containing as much us 2, 000 ports per million 
of all three of the principal sulphates , but tha.t when all wore present 
in quantities over 1, 500 pn.rts per million tho wn.ter wo.s commonly laxative 
to tnos0 not accustomed to it . 

Chloride (Cl) is n. constituent of o.11 nn.turn.l waters a.nd is 
dissolvod in smo.11 quantities f r om rocks . Wo.ters from wells that ponotro.tc 
br ine ' Jr sal t deposits contain la.rge qu~ntities of chloride, usually as 
sodiur b1oride (common salt) o.nd loss commonly as calcium chloride a.nd 
n:ngnesi.urr1 chloride . Sodium chloride is a characteristic constituent of 
sewage . o.nd any locally abnormal quantity suggests pollution from this 
source . B<J1Nover , such a.bnormo.l quantities should not , in themselves , be 
taken ns positive proof of pollution in view of the mn.ny sources from 
which "nl.oride mo.y bo derived . Chlorides i mpo.rt a. so.lty taste to water 
if pre.ser"". much __ in excess of 500 po.rts per million . In southwostern 
Mn.nitobn ·vaters with c.s much o.s 3, 000 parts per million of chloride are 
used domt· -;tically, thoui:;h more than 1, 500 parts per million is genero.lly 
considerQu undesirable . The foll~ving figures o.pply to chlorides: stock 
will ~ eg'uire loss so.l t if the wo.tcr bea.rs 2, OOO parts por million; mor e 
tha:..." 5 , 0~0 parts per million is unfit for human consumption; more than 
8,000 pa~ts per million is unfit for horses; more thc..n 9, soo ·po.rts per 
million ~s too much for cattle ; and more thon 15, 500 po.rts per mi llion is 
~xcessiv$ for sheep . ]/hgnesium chloride , less common than sodium chloride, 
is very aorrosive to metal plumbing. 

' I 

~J itro.tes (N03) found in ground water a.re decomposition products 
of organ~~ nn terials; thoy arc not harmful in themsel vos , but thoy do 
point to ,,robable pollution . It is recommen ded tho.t a. bacterial test be 
made on "'"'.tor showing an o.pprecio.blo ni tratc content , if it is to be 
used for nomestic purposes. 

' 

iarbonates (CQ3) in wo.ter are indico.ted in the ta.ble of" a.nu.lyses 
~s falkal nity 1 , Calcium and magnesium carbono.t~ co.use hardness in water , 
which muy .oe partly removed by boiling. Sodium c~.DJJL..t-0 co.uses softness 
in waters ,~ and is re.forrod · t;c urrder·- ~odj mu~ -nbOV"9-. 
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Bicarbonates (HC03). Carbon dioxide dissolved i n water 
render s the insoluble calcium and wAgnesium carbonates soluble as 
bicarbonates. The latter are decomposed by boiling the water, which 
changes them to insoluble carbonates. 

Hardness is a condition imparted to waters chiefly by 
dissolved calciun and magnesium compounds. It here refers to the 
soap-destroying power of water, that is , to the amount 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 classifi ed as 'pe rmanent hardness' and 'temporary 
hardness'. Permanent hardness remains after the wator has been boiled. 
It is caused by mineral sa.lts that ca.nnot be romovod from solution by 
boiling, but it co.n bo r educed' by troa.ting the wa.ter with natural 
softeners, such as ammonia or sodium carbonate , or viith many manufactured 
softeners. Temporary hardness can be olimina.tod by boiling, and is due 
to the presence. of bicarbono.tos of calcium n.nd rrngnosiu:r.i . Waters 
containing largo. qua.ntitios of sodilllil co.rbono.to o.nd smo.11 a.mou..n.ts of 
calcium and magnesium con~ounds a.ro soft , but if the latter compounds a.re 
present in largo qun.ntiti es tho wo.ter is ho.rd . Th8 following table1 mo.y 

1 Thresh, J . C., and Boo.lo, J . F .: '.Che Exo.mina.tion of -Vfot ors and Water 
Supplies; London, 1925, p. 21 . 

be used to indicate the dogreo of hardne ss of a water ~ 

Toto.l Hardness 

Parts per million Character 

o~so ••••••••.•••• . •••••••• Very soft 
50-100 •• • •••••••• •••••• , ••• Modero.tely soft 

100-150 ••••••••••••••••••••• Slightly hard 
150-200 •••••• , •••••• , ••••••• Moderately hard 
200-300••••••••••••••••··•••Ho.rd 
300 + ••••••••••••••••••••• Very hard 

The above table gives the generally accepted figures for hardness, but 
the people of southwestern ]ffanitobo. havo be come accustomed to harder 
waters , and the following table, based on a.bout 800 field determinations 
of hardness, by the soap method, is more applicable: 

Parts per million Character 

0-100 ••••••••••••••••••••• Very soft 
100-150•••••••••••••••••••••Soft 
150-250••••••••••••••••~···•Modorutoly hard 
250-350 •••••••••••••••••••••Hurd 
350-500 •••••••••••• ,., •••• ,. Very hard 
500+ •••••••••••••••••••••Excessively hard 

Waters having o. ha.rdnoss of 
used for l uundry purposes . 
from less than 50 ports per 
million. 

up to 300 parts 
In southwostorn 
million to moro 

per million are commonly 
Mc.ni toba, pardnoss ranges 
tho.n 2, 500 po.rts per 
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PART II 

TGJ'NSHIPS 1 TO 6, RANGES 6 TO 9, WEST 
PRINCIPAL MERIDIAN, l"IANITOBA 

(M:a.ni tau Area) 

Intro d:uction 

This is a preliminary r eport covering a study of the ground-

water resources of tps. 1 to 6, rges~ 6 to 9, W. Prine. mer. Well 

inventory work in the area was done in the field season of 1952. The 

account and map of the glacial geology were supplied by J. A. Elson. 

Physical Features 

The most conspicuous physiographic feature is the Manitoba 

escarpment, known as Pembina Mountains. This escarpment, formed by the 

more resistant beds of the Cretaceous shale, rises abruptly from the feature-

less plains of the former glacial Lake Agassiz basin to a drift-covered 

upland area. 

A belt of end moraine, averaging li to 2 miles in width, runs 

parallel with and west of the escarpment. Its hilly surface is wooded 

and dotted with undrained depressionDo Elsewhere the surface is uneven 

to rolling and is the expression of the irregular bedrock surface mantled 

with a thin cover of overburdeno A major feature of the upland area is 

Pembina Valley, which is steep sided and terraced. Pernbina River, the 

small stream following the valley, is a remnant of an ancestral stream 

that carried melt waters from retreatiI'-g glaciers. 

East of the escarpment the surface irregularities were modi-

fied by the waters of the former glacial lake and the deposition of 

silts and clays. A featureless plain sloping east, and inconspicuous 

beach ridges, were left after the Lake drainedo 



Age 

Recent 

Pleistocene 

Upper 
Cretaceous 
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Geology 

Table of Formations 

Formation 

Alluvium 

Glacial drift 

Riding Mountain 

Vermilion River 

Character ~hickness 
(feet) 

Stream-laid mud, silt, 
sand, and gravel 

Till, clay, boulders; 
assorted sand and 
gravel in outwash 
plains and eskers 

Upper beds of medium to 
light grey, hard, sili
ceous shale (Odanah 
shale), with some thin 
layers of fine, blue . 
sand and bentonite beds;; 
lower beds of slippery '. 
clay shale that tend 
to slump 

Dark grey and black 
shale, comprising 
three members: 
Pembina (dark shale; 
numerous bentonite 
bands near base); 
Boyne (grey, calcar
eous shale; non
calcareous dark shale 
near base); 
Morden (calcareous 
speckled shale over
lying dark grey, non
calcareous, b"l_ocky 
shale with thin 
partings of white 
sand 

0-100 

500 .t. 

80 !. 

190 !. 
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Upper Cretaceous shales of the Riding l'1ountain formation 

underlie the upland area west of the Manitoba escarpmento Alth01 .. £h 

considered to be about 1,000 feet thick, only the lower 30~ feet or 

so of these flat lying beds are present in this area. As seen in 

outcrops south of 1'1anitou and along creeks tributary to Pembina River, 

it consists of hard, siliceous grey shale with a slight greenish cast 

when dry. Commonly, softer bentonitic shale is interbedded with the 

hard shale and the lower 50 feet or less comprises soft, somewhat wa:x:y, 

greenish-grey bentonitic shale that tends to slump. These lower beds 

t • 1 are he hillwood beds of Tovell. 

Sections of the underlying Vermilion River formation are 

exposed in the valley of Pembina River and in valleys that cut into the 

Manitoba escarpment. Pembina, Boyne and i"lorden beds comprise the 

Vermilion River formation but owing to the fact that the lower beds 

of the overlying Riding Mountain formation slump easily, the Pembina 

beds are not well exposed. The Morden beds consist mostly of dq~k grey, 

non-calcareous shale. The Boyne beds are mainly medium grey, calcareous, 

speckled shale with some non-calcareous dark grey shale. Both Morden 

and Boyne beds contain little bentonite whereas bentonite is character-

isti~ of the uppermost or Pe~bina beds. 

For further information on the bedrock geology including 

formations older than the Vermilion River, the reader is referred to 

the report by Wickenden. 2 

1. Tovell, W. M. Geology of the Pembina Valley - Deadhorse ~reek 
Area; Preliminary Report 47-7; Province of M:initoba 
Department of Mines and Natural Resources, Mines 
Branch, 1951. 

2. Wickenden, R. T. D. ~ Mesozoic Stratigraphy of the Eastern Plains, 
Manitoba and Saskatchewan; Geol. Surv. Canada, 
i'1em. 239, 1945. 
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The 1'1anitou area contains two principal types of surface 

deposits: (1) deposits of glacial Lake Agassiz northeast of the 

11anitoba· escarpment (Pembina Mountains); and (2) deposits of glacial 

origin on the upland southwest of the 1'1anitoba escarpment. Pembina. 

Valley, which trends sinuously across the south part of the upland 

from La Riviere to the south half of tp. 1, rge. 6: contains alluvial 

deposits on several terraces. 

The upland occupies over three-quarters of the flanitou area 

and there the principal deposit is ground mora:L.1e forming a layer of 

sandy-silty till from less than 1 inch to about 40 feet thick. The 

till overlies the hard siliceous Odanah shale that forms the cores of 

most hills; the till is thin 01· absent on some hill-t.opso There are 

several eskers in the ground-moraine area; most of them are low features 

composed of shaly pebble gravel and poorly sorted sand. A few of them 

provide satisfactory road metal and all are prospects for supplies of 

potable ground-water. A belt of end moraine, a broad hummocky ridge 

of sandy till, extends south from tp. 6, rge. 8, through the central 

part of the map-area to tp. 2, rge, 7 and thence southeast to the 

southeast corner of the map-area. This end moraine marks the farthest 

advance of a lobe of ice from the north and northeast; west of it and 

underneath it the till is older and was deposited by ice moving from 

the northwest. The end moraine in tpo 1, rges. 6 and 7, is a dif

ferent type from that of the long belt just described, and consists 

of a series of northeast trending ridges with a relief ranging between 

8 and 20 feet. These ridges represent a series of small end moraines 

composed of sandy till. Outwash deposits bordering the long belt of 

end moraine are located in tp. 1, rge. 6, west of Darlingford, and in 

the vicinity of Cardinal and Notre Dame de Lourdes. In the last 

location the outwash contains a large amount of shale gravel but in the 

south it is composed of silt and clay with only small amounts of sand 

and gravel. About . half-way between Darlingford and Altamont the deposits 
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of a small lake formed when the ice blocked an eastward flowing 

drainage system cover the glacial deposits. Next to the moraine the 

lake deposits are sand but away from the moraine to the west clay 

and silt predominate. A 'shallow lake occupied this basin until 

recently. On. the west side of the map-area, in tps. 1 to 4, rge. 9, 

some areas of clayey silt may be of eolian or outwash origin. This 

silt is from 1 foot to 5 feet thick and overlies ground moraine. 

Pembina Valley contains three distinct types of alluvium, 

two of which form terraces near the top of the sides of the valley 

and the third forms the lowest terraces and the flood plain. It has 

not been possible to show separately the two higher alluvia on a small-

scale map. The lower of the t·.-10 high alluvia forms paired terraces 

that are well developed on both sides of the valley at heights ranging 

from 30 to 120 feet above the present river level; these terraces are 
'"' 

best developed in and downstream from tp. 1, rge. 8. This alluvium 

is poorly sorted, sandy, shale-pebble gravel and is 60 or more feet 

thick. It was deposited during a rise in the level of early glacial 

Lake Agassiz. The highest alluvium is found on broad terraces in 

the wide parts of the valley in and downstream from tp. 2, rge. 9. 

It c ansists of pebble and cobble gravel that is predominantly shale 

and should be a good aquifer. This coarse alluvium may be of outwash 

origin. The lowest alluvium, forming the flood plain of the river, is 

a poorly sorted sandy silt with local lenses and pockets of sand and 

grav~l. 

The northeast corner of the map-area is underlain by lake 

deposits of medium to fine sand and silt. These deposits increase 

in thickness eastward from the l"J.anitoba escarpment and are from 50 to 

100 feet thick near Graysville. South of township 5 most of the lake 

deposits below an altitude of 1,050 feet are silt. About 40 per cent 

of the lake deposits just east of the tlanitoba escarpment are buried 

under a layer of alluvium in the form of alluvial fans built from streams 

that undergo an abrupt change from a steep to a gentle gradient in 
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orossing from the escarpment to the plaino The alluvium is sandy-silty 

clay and at most localities the lake sands or silts are only a few feet 

below the surface. Alluvium also covers large parts of the wave-cut 

terraces. These deposits of water-worked drift, mostly a lag concentrate 

of boulders, overlie till or bedrock over small areas. Areas of bedrock 

without the veneers of boulders also are included as water-worked drift . 

Locally the alluviwn also covers beach bars. These are ridges of medium 

to coarse sand and fine gravel up to 300 feet wide and 6 feet high. 

At an altitude of about 1,050 feet along the base of the scarp extending 

from Miami to Rosedale one bar is from 15 to 20 feet thick and locally 

contains good road metal. East of Thornhill beach bars are numerous 

but only a few were mapped. Though generally thin, some bars are good 

aquifers and many are sources of road metal, 

Water Supp1y 

Aquifers within the Riding 1'1ountain formation off er the best 

possibilities for the development of ground water in the upland area 

west of the 1'1anitoba escarpment. Sufficient precipitation as rain or 

snow-melt penetrates the overburden to recharge w~th potable water all 

aquifers within the top 100 feet of the bedrock. This water can be 

obtained from inexpensive dug wells in those areas where the thickness 

of overburden is 20 feet or less. Elsewhere bored or drilled wells to 

bedrock aquifers will yield sufficient water for farm and domestic needs. 

Dug wells that penetrate one or more lenses of sand or gravel 

within the overburden in the upland area will yield at least 10 to 15 gal

lons of water per minute. A well dug in till without penetrating sand or 

gravel must be from 4 to 6 feet in diamenter to provide enough wall area 

for infiltration and storage space for the water between periods of 

pumping. 

Outwash deposits associated with the belt of end moraine extending 

from Notre Dame de Lourdes to the International Boundary through Darlingford 
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carry excellent aquifers. Sands deposited, as beaches and bars, that 

mark the shorelines of glacial Lake Agassiz are also excellent aquifers, 

from which water can be obtained by installing sand~oints or inexpen

sive dug wells. 

The lake silts and clays east of the escarpment yield very 

little water. Here only the upper 25 feet or less are permeable; there

fore, if no water enters a test hole above this depth, it is advisable 

to abandon the hole • 

. 'ro1'mship 1, Range 6. Pembin~ River crosses the southwest 

quarter of the township in a valley that is more than a mile wide and up 

to 300 feet deep. Elsewhere the surface is rolling to uneven with 

wooded areas o 

The maximum thickness of the overburden is 30 feet and it 

consists of end moraine, outwash, minor ice-contact stratified deposits, 

and of coarse, alluvium in the valley bottom. Discontinuous lenses of 

sand and gravel within these deposits yield water. The yield is commonly 

sufficient for 20 head of stock and the water, although alkali, is 

potable. 

If test holes fail to penetrate aquifers within the over

burden, they should be continued into the bedrock for a supply of hard, 

potable water · is usually encountered at the contact of the bedrock and 

the overburden or in the fractures of the Odanah beds just below the 

contact. A third aquifer is present at a greater depth in the Millwood 

beds that underlie the Odanah bedso This aquifer was encountered in 

two wells, one in SE. ~ sec. 1, bored 46 feet, and the other in SW. i 
sec. 3, bored 83 feet. A sample of water from the I'Iillwood aquifer 

analysed by the Duro Pumps and Softeners Co. Ltd., London, Ontario, has 

a total hardness of 363 parts per million, of which 170 parts per million 

was sodium. 
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Township 1, Range 7. Pembina River in its broad, deep 

valley makes an arc in the northern part of the township. Elsewhere 

the surface is uneven to rolling and is dissected by intermittent 

streams. End moraine, in places more than 80 feet deep, mantles the 

bedrock. Other surficial deposits are of only minor importance. 

Bored wells are common and reach depths of 60 to 180 feet. 

Discontinuous lenses of sand or gravel within the overburden are water

bearing. Where these lenses are not encountered, wells are bored into 

the bedrocko 

The water is hard and cor.unonly alkali. It is, however, used 

for both domestic and stock uses. In the southwest quarter of the 

township softer water is report,ed. The water was never found to have 

a pressure head of more than 15 feet in these wells measured. 

Township 1, Range 6~ Pembina River flows east through the 

central part of the township in a broad terraced valley that is, in 

places, more than 3 miles wide. Ground moraine, as much as 60 feet deep, 

mantles the bedrock in the township except on the terraces, which are 

covered with alluvium. 

Wells are dug or bored an average of 40 feet. Lenses of sand 

or gravel on or within the ground moraine are common aquifers yielding 

hard, alkali water. A supply sufficient for 20 to 30 head of stock can 

be obtained from deeper wells that reach the fractured zones near the 

surface of the bedrock. At llowbray wells are dug 15 to 30 feet into the 

overburden to supply domestic needs. 

In NE.% and SE.% sec. 34, wells are drilled 130 and 125 feet 

deep respectively. Soft water that does not rise more than 90 feet from 

the surface of the ground was encountered. The quality of the water, 

the low hydrostatic pressure, and the elevation of the bottoms of the 

wells suggest that the aquifer encountered is in the l'lillwood beds of\ the 

Riding Mountain formation~ 
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Township 1, Range 9. Pembina River crosses the northeast 

quarter of the township in a wide terraced valley. Ground moraine, 4 

to more than 40 feet thick, mantles the bedrock except on the terraces 

that are covered with recent alluvium. 

Wells penetrating the ground moraine reach lenses of sand or 

gravel that are water bearing and commonly yield alkali water. The 

supply is sufficient but limited as the lenses are discontinuous and the 

ground moraine has low permeability. 

Bored wells 40 to 100 feet deep obtain a supply of relatively 

soft water from the contact of the overburden and bedrock or within the 

top 60 feet of the bedrock. The deepest wells are drilled in NE. ! sec . 3, 

SE.! sec. 10, NE.! sec. 14, and SW.! sec. 19 to depths of 180, 230, 158, 

and 138 feet respectively. The water of the deeper wells is soft and the 

aquifer encountered may be the Millwood beds of the Riding Mountain 

formation. 

At Snowflake, wells are dug 15 to 30 feet into the ground moraine . 

One well, 127 feet deep, drilled at the Snowflake Hotel penetrated 57 

feet of till, 7 feat of boulders, and then shale to the bottom of the 

well where water entered and rose to a point 27 feet from the surface of 

the ground. 

Township 2, Range 6. The rolling surf ace of the township is 

dissected by intermittent and branching Dead Horse Creek. The overburden 

consists of ground moraine that varies in thickness from 8 to 30 feet. 

Lake Agassiz covered the northeast quarter of the township and built up 

beach ridges of sand and gr avel. 

A sufficient supply of hard clear water is obtained from 

shallow wells dug into the overburden. Some wells, less than 10 f eet, 

are entirely in beach deposits of lake Agassiz. Two or more wells are 

common on each farm and where the supply is limited, especially in 

summer months, the practice is to dig additional wells or build dug

outs. 

Township 2, Range 7. The surface of the township is rolling 
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to uneven and dissected by channels of intermittent creeks. The over

burden varies in thickness from 15 to 100 feet and is not a good 

aquifer. Wells that are dug or bored less than 50 feet encounter 

lenses of sand or gravel that commonly yield hard, alkali water. 

Wells 178 and 168 feet deep, in SE.i sec. 14 and SW.i sec. 23 

respectively, reach a common aquifer. This yields soft water that is 

under sufficient hydrostatic pressure to rise to a point 20 feet from the 

surf ace of the ground. Soft water also was encountered in wells drilled 

220 feet and llO feet deep in SE.i sec. 17 and SE.i sec. 34, respect

ively, but the supply is limited to approximately 15 gallons a day. 

In section 24 two wells were drilled; one, in sw.i, is 110 

feet deep, the other, in SE.i, is 70 feet deep. Both wells obtain water from 

the upper fractured 10 feet of the bedrock. A third hole, drilled in 

NE.i of the same section, reached bedrock at 45 feet and drilling oper

ations continued to a depth of 290 feet before the hole was abandoned 

as dry. 

Township 2, Range 8. The uneven surface is broken by linear 

hills in the west half of the township. The overburden varies in thick

ness from 8 feet on the tops of the hills to more than 50 f eet in sec

tions 17 and 22 where test holes drilled 54 and 89 feet, respectively, 

penetrated 50 feet of 'blue clay', probably ground moraine. 

Where the overburden is less than 20 feet thick, wells are dug 

either to lenses of sand or gravel or to the upper fractured zones of the 

bedrock. The water, commonly hard and alkali, is usually sufficient for 

25 to 30 head of stock. 

In NE.i sec. 13, sec. 18, SE.i sec. 24, sw.i sec. 30, and 

NW.t sec. 35, wells are drilled 150, 99, 140, 100, and 85 feet respec

tively, to aquifers in the bedrock. Those in sw.t sec. 18 and sw.t sec. 

30 yield soft water. 

Township 2, Range 9. Pembina River flows south across the 

east half of the township in a valley that in places is more than 2 miles 

wide and 250 feet deep. Elsewhere the surface of the township is rolling 

to uneven. 
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Thin deposits of outwash silts mantle the ground moraine west 

of the river but are unimportant as sources of water. Ground moraine 

varies in thickness from 10 to 30 f eet but its aquifers yield only 

limited supplies of waterj More abundant supplies are obtained from 

the underlying bedrock. One such aquifer is common to sections 16, 17, 

19, 20, 28, and 29u Wells in these sections, ranging in depth from 

45 to 66 feet, yiel d a potable water sufficient for domestic and stock 

needs. 

Spr?-ngs localized at t!1e contact of the Odanah and 11illwood 

beds are present along the side of the west half of the valley. 

Townshi~~ange 6~ I1:lnitoha escarpraent trends north-north

west to south-southeast across the central part of this township. 

Ground moraine mantles the bedrock west of the escarpmerrt, modified 

drift and lake deposits occur along its flanks, and lake and alluvial 

silts occur below it. The modified drift represents till that has been 

worked over by the glacial lake waters with the removal of the fines 

and consequent concentration of the boulders. 

An abundant supply of water is ccmm.only obta~_ned from beach 

deposits and local pockets of gravel and sand deposited by waters of 

Lake Agassiz. Wells in these deposits are l ess than 15 feet deep and 

commonly supply abundant water, but many .such aquifers freeze during 

winter months and hence may fail at that time .. 

Elsewhere wells ar8 dug in t he overburden and a supply is 

obtained that is commonly sufficient pro-.rj_ded stock supply is augmented 

by surface waters collected in dugouts~ 

In SE.! sec " 34 two dugo~ts were made to collect surface run

off for a stock supply when dug test holes failed to reach an aquifer. 

Salty water was encountered in a well 300 feet deep in SE.~ sec. 24. 

In SW.! sec. 18, a w~ll 92 feet deep penetrated 'blue clay' to an 

aquifer at that depth, which yields sufficient water for 60 head of 

stock. 

Township 3, Range 7, Except for some outwash sand and silt 
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in the southwest corner of the township, the bedrock is mantled by 

ground moraine and a broken ridge of end moraine tren:iing north-south 

through the town of Darlingf ord. 

There is a good supply of ground water in this township but it 

is generally unsuited for domestic purposes. The chief aquifers are 

reached by dug or bored wells 15 to 50 feet deep. Ground water percolating 

through the overburden dissolves alkali salts that give the water a 

disagreeable taste. Shallow wells along the intermittent stream channels 

commonly yield potable water. 

Drilled wells vary in depth from 45 to 148 feet. In NE.i sec. 

11+ and NE.! sec. 17 wells drilled 52 and 45 feet deep, respectively, 

reached a water-bearing gravel in which the water was under sufficient 

pressure to rise to a point 14 feet from the surface of the ground. Water 

was also encountered in sand at a depth of 115 feet in a well drilled 

138 feet deep in NW.~ sec. 18. In NJ.! sec. 17 a well drilled 72 feet 

reached a water-bearing zone of boulders at a depth of 60 feet. other 

drilled wells reach aquifers in the bedrock at depths of 117 to 138 feet. 

Township 3, Range 8. The surface of the township is rolling 

to uneven. Ground moraine averaging 3 to 25 feet in thickness mantles 

the bedrock. It is overlain in a few areas in the south half of the 

township by outwash silts. 

A supply of hard to moderately soft water is obtained from 

aquifers in the upper fractured zones of the bedrock. These aquifers are 

generally reached within feet of the surface. Two or more wells are 

cowJUon on each farm. Drilled wells are found in sections 1, 2, 3, and 

15, which reach aquifers at depths of 80, 65, 120, and 90 feet respec

tively. 

Township 3, Range 9. Pembina River crosses the southeast quar

ter of the township ·in a broad valley approximately 230 feet deep. Ground 

~oraine 4 to 35 feet thick overlies the bedrock. This is in part overlain 

by outwash gravels and silts. 
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Wells 20 to 45 feet deep reach aquifers in the bedrock that 

yield potable ground water of sufficient quantity on most fam.s to supply 

50 or more head of stock. 

Drilled wells are not colTh.non. In SEo~ sec" 6, a well drilled 

187 feet reaches an aquifer in which soft alkaline water is under suf-

ficient pressure to rise to a point 12 feet from the our.face of the 

ground. In SW .. ~ seco 8, a v;eJ.l dril~_ed J.16 feet reaches an aquifer that 

yields hard wate:;:- contalning re1ch iron" In Kil.%; secQ 7 and l:Eai seco 10, 

wells drilled c.3 a:cid 80 fee-i; C.eep, res:pec ·t~_vely, yield hard, a]2{ali water 

sufficient for 40 head of do~ko 

rovmsh~:J?J:,L;; Rari_p;e 60 Glacial Lake Agass:'~'.3 covered most of the 

township and left teaches of oand ar..d gra·rel -~hat are excellent 2.q_ui.ferso 

Elsewhere lake c2.ays and silts are poor aquifers and hence dugouts are 

needed on each fc~m to collect and store the curface ru.n-off to supply 

water for stock. Wells are dug 15 to 35 feet into the Ja:(e clays but . 

the water pumped from them is salty or alkali, 

No wells have been drilled to the bedrock., An aquifer of 

potable water may be encou~tered below the lake clays but there have 

been no drilling oper2.tions to substantiate this assumptfono 

'7 
I ~- The overburden alor.g the western side 

of the township is till, representing end morair:.e_, except for a thin 

deposit of silt i"l the soutrmestern par'.:i tl1at was laid down in a glacial 

lake,, Between this end n0ra.:..no and -~; '.1.e top o:: the escarpras!1t. that 

c:.·osses the northe'lct corner of the area is a bar..d of grcu::id moraine. 

Along the escarp1:i.er..t Cretaceo1ls shales are exposed, in part covered 

by a mantle of water-worke d tilla Below the escarpr.J.ent, in the extreme 

northeast corner of the township the surface deposits are alluvial 

sands and gravel. 

The overburden varies in thickness from 6 to 35 feet but 

most wells are dug into the bedrock where hard, clear slightly alkali 

water is encountered. An ample supply is available. Each farm has one 

or more wellso 
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Township 4, Range 8. Ground moraine that varies in thickness 

from 5 to 50 feet overlies the bedrock. Its surface is irregular to 

rolling. 

Most of the aquifers are in the overburden. They are reached 

by dug wells 15 to 50 feet deep, which commonly bottom on the bedrocko 

Here the ground water that has percolated downward through the over

burden is moving laterally along and wj_thin its bottom few feet. Deeper 

wells drilled to depths of 90, 150, and 100 feet in sections 11, 14, an~ 

27 respectively, reach aquifers in the bedrock that yield soft water. 

Township 4, Range 9. The surface of the township is rolling 

to uneven, wooded, with an intermittent creek flowing southwest across 

the south half o Ground moraine that averages approximately 25 feet in 

thickness mantles the bedrock except in the southwest corner of the 

township where it 'is overlain by thin deposits of clayey silt, at 

depths of 20 to 25 feet either in the overburden or in the upper 

fractured layers of the bedrock. In M-1.% sec. 21, one well was drilled 

122 feet to an aquifer that yields soft water) whereas two other wells 

bored 60 and 80 feet deep yield hard alkali watero 

Township 5, Range 60 The surface of the township is generally 

flat and slopes to the east . It is crossed by an intermittent creek, .Tobacco 

Creek. The overburden consists of glacial till overlain by sand, gravel, 

and clay that was deposited during the existe~ce of foI'I!l.er lake Agassiz, 

which completely covered the township. Beaches of the former lake in 

the southwest quarter are excellent aquifers. At 1'1.iami a beach deposit 

supplies water for the to·.vn from an aquifer less than 20 feet from the 

surface of the groundo E.~cept for the aquifers in the beach sands and 

gravels, wells dug into the lake depo::its to depths of less than 50 

feet commonly yield alkali watere 

On those sections where shallow wells have =ailed dugouts or 

drilled wells have been made. Notable among these are two test holes 

drilled in 1943, on NE. ~ sec. 14. One drilled 211 feet supplied 2 

imperial gallons per minute from an aquifer of coarse sand encountered 



- 22 -

at a depth of 159 to 162 feet. The other, drilled 140 feet, pumped 18 

imperial gallons per mirrute from an aquifer of coarse sand at a depth 

of 129 to 130 feet. The static water level in the well was 28 feet 7 

inches and pumping at 18 imperial gallons per minute showed a stablized 

water level at 60 f eet below the surface. The capacity of the well is 

approximately ! imperial gallon per minute for 1 foot of drawdown. 

Wells drilled in sections 10 and 11 are 115 and 100 feet deep 

respectively. The aquifer encountered, which lies at a depth of approxi

mately 108 feet, is a layer of gravel overlain by an impervious layer of 

lake sediments. In the deeper well the water rises to the ground surface 

but does not overflow, whereas in the 100-foot well the water rises to 

a point 2 feet from the surface of the ground. A well drilled 200 

feet deep in SE.i sec. 31 yields soft water. 

Township 5, Range 7e The .Manitoba escarpment crosses the 

township from section 2 to section 32. East of the escarpment the 

surface is flat and slopes gently eastward. The original drift surface 

has been modified by waters of glacial lake Agassiz. Ground water, 

of sufficient quantity for domestic and stock needs is pumped from 

aquifers at depths of 15 to 54 feet. The water is hard and commonly 

has a concentration of sulphates. 

West of the escarpment the surface is irregular and wooded. 

Streams cut the mantle of till overlying the bedrock. Wells are from 

18 to 50 feet deep and obtain water from aquifers in the bedrock. 

Drilled wells are not common. One, in NE.t sec. 9, was 

drilled 70 feet and penetrated 1blue clay 1
• The water, which rises to 

a point 55 feet from the surface of the ground, is hard and contains 

much iron. In SW.% sec. 21, two test holes were a~andoned, one was 

drilled 180 feet and the other bored 60 feet. 

Township 5, Range 8. The surface of the township is hilly 

to uneven. Ground moraine 5 to 25 feet thick mantles the bedrock except 

for a belt of end moraine that trends northwest from section 1 to 
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section 33. Surface run-off from the end moraine follows intermittent 

shallow channels that in places fill closed depressions to form sloughs. 

Ground moraine yields only small supplies of water, but locally 

lenses of stratified sand and gravel within it yield water freely. As 

the ground moraine is widely distributed, it is an important source of 

ground water. At most places it will yield sufficient water from 

inexpensive dug wells for domestic and stock needso 

Outwash sand and gravel and ice-contact stratified drift 

deposited above and beside the end moraine are excellent aquifers. If 

wells fail to encounter sufficient water within the overburden, then 

deeper wells should be bored or drilled to the bedrock where a sufficient 

supply is commonly encountered in its upper fractured surfacen 

Townshi:e.....2.J. Range 9e The surface of the township is rolling 

to hilly and the overburden consists of ground moraine that varies in 

thickness from 15 to more than 50 feet. 

A supply of hard water is obtair.ed from inexpensive dug wells 

that penetrate the overburdeno The aquifers are 19cal in extent and 

con::iist of lenses of sand and gravel. Glacio-fluvial or outwash deposits 

of sand and gravel found a long abandoned or intermittent stream courses 

are excellent aquifers. South and west of Somerset, wells penetrate 

sand at depths of less than 20 feet and yield a supply of potable watero 

Wells that reach the bedrock yield hard water that is commonly sufficient 

for domestic and stock needs. Twenty-nine of the 76 wells recorded in 

this township obtain water from the bedrocko 

Township 6, Range 6. The surface of the township is a feature

less plain sloping to the east. Boyne River enters the township in sec

tion 21.+, and follows a shallow trench cut into sediments deposited in 

glacial lake Agassiz. 

Two aquifers are present. The upper one is fine sand and silt 

which lies within 20 feet of the surface. It yields hard, clear water 

sufficient for domestic use and can be reached by inexpensive dug wells. 



-~-

The second aquifer is sand and gravel lying in depressions on the 

surface of the till and overlain by some 90 feet or more of compact 

impervious blue clay and by the upper 20 feet of sand and silt. The 

depression fillings or pockets of sand and gravel are reached by wells 

drilled to depths of 105 and 272 feet. The supply of water is not 

abundant as is evidenced by the excessive drawdown during the pumping 

of each well. An interval of 3 to 4 hours is required for complete 

recovery of the water level in the well. Fine sand tends to plug the 

casing and limit the supply. As the supply is variable from such 

aquifers at depths of 100 feet or more, it is recommended that shallow 

wells be dug for domestic use and where such supplies are limited 

dugouts may be built to collect run-off for stock use. 

Township 6, Range 7. The Manitoba escarpment trends southeast 

across the township from section 31 to section 4. East of the escarp

ment the surface, modified by waters of glacial Lake Agassiz, is flat 

and slopes to the east. Ground moraine mantles the bedrock west of the 

escarpment in the southwest corner of the township. 

An abundant supply of hard, clear water is obtained to the 

east of the escarpment by di gging wells less than 20 feet deep into the 

sandy surface deposits. In seasons of less than nonnal rainfall it may 

be necessary to build dugouts for a stock supply. 

West of the escarpment water is obtained from sand and gravel 

lenses in the ground moraine. Wells reaching depths of less than 40 

feet yield sufficient water for domestic and stock needs. 

Township 6, Range 8. Boyne River crosses the township in a 

narrow valley in places more than 100 feet deep, cut into bedrock. Else

where the surface is uneven to hilly. End moraine is the most prevalent 

surface deposit. There are also some areas of ground moraine, glacio

fluvial and outwash deposits . 

South of Boyne River wells are dug into the overburden and 

commonly bottom on bedrock where a supply of potable water is obtained. 

North of the river where the overburden is thicker wells are dug 30 to 
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50 feet deep and comm.only penetrate sand and gravel lenses in the drift. 

In NE.! sec. 26, a well drilled 108 feet penetrated glacial 

till to a zone of gravel where hard water was encountered under suffic

ient pressure to rise to within 33 feet of the surface of the ground. 

Township 6, Range 9. The surface of the township is hilly to 

uneven. There are some slough lands and intermittent streams. Ground 

moraine covers most of the township and consists of a sandy-silty till. 

The . thickness of the overburden varies from an average of 5 feet in section 

12, to 26 feet in section 18, but nowhere is it more than 40 feet. 

In digging a well there are two potential aquifers. The first 

may be encountered in the overburden where glacio-fluvial deposits may 

be present as discontinuous lenses of sand and gravel. These aquifers 

will yield enough water for 20 to 25 head of stock. The water is hard 

with a concentration of sulphate salts. 

The second aquifer may be encountered on reaching the bedrock. 

Here the downward percolating ground water moves along the contact of 

the bedrock and overburden. This water is commonly fresh and of suf

ficient quantity for domestic uses and 50 head of stock. Wells tapping 

these aquifers average 35 feet in depth . 

The possibilities of a supply at greater depth in the bedrock 

are unknown, but at greater depth it is not uncommon to encounter softer 

water. 
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Discussion of Analyses 

A general discussion of water analyses will be found on page 5 

of this report. 

No standards for the chemical composition of potable waters have 

been established in Canada. In the United States, however, the need for 

federal control of the quality of water used by interstate water carriers 

led to the establishment by the American Public Health Service of the 

follaving partial list of chemical standards. 

Chemical 
constituent 

Dissolved solids 
Chloride 
Sulphate 
Magnesium 
Fluoride 
Iron and manganese 

500 
250 
250 
125 

1.5 
0.3 

Maximum concentration ~ermitted 
(parts per million) 

(1,000 permitted if necessary) 

The presence of nitrate in ground water may indicate organic 

contamination. It is recom.nended that water containing more than 45 parts 

per million of nitrate should not be used in feeding infants because of 

the da.nger of infant cyanosis (methemoglobinemia) resulting in the so-called 

blue baby. 

Sample No. 3 was taken from a drilled well that obtains water 

from an aquifer of fine sand below Lake Agassiz sediments. The water is 

very hard with a concentration of the constituents sodium, sulphate, and 

chloride. These constituents contribute to the salty taste of the water. 

All the samples are hard water but samples Nos. 1 and 7, from 

Thornhill and Somerset, respectively, are excessively hard. Samples Nos. 

4 and 5, from Da.rlingford and Altamont, respectively, may be regarded as 

average examples of ground waters from the overburden. Although hard water 

it can be softened by commercial softeners and detergents. 

Sample No. 2, from a well in Miami, is hard water with a concen-

tration of calcium and bicarbonate. This sample, taken from an outwash 

plain of sand and gravel, is not representative of ground waters percol-

ating through such deposits. Analyses commonly show smaller concentrations 

of the constituents listed and the water is softer. 
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Record of Wells 

The following table of well records has been prepared from 

driller's records and data collected by the Geological Survey of Canada. 

The f ollovving abbreviations are used: 

Sec. Section 

Drl. Drilled well 

Brd. Bored well 

V.R. Vermilion River formation 

R.1'1. Riding Mountain formation 

Dom. Domestic use 

Stk. Stock use 

Not Not used 

1'1un. 1'1unicipal use 

=tF Well from which a sample was taken 
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