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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY 

OF 1JJTELOPE PLRK, NO. 322 

SASK1 ... T CHE1i'TAN 

INTRODUCTION 

Lack of r a infall during the yea.rs 1930 to 193·'.J: over 

a large part of the Prairie Provinces brought about an a.cute 

shortage both in the larger supplies of surface water used 

for irrigation and the smaller supplies of ground water 

required for domestic purposes and for stock . In an effort 

to relieve the serious situation the Geological Survey 

began an extensive study of the probl em from the standpoint 

of domestic uses and stock raising. During the field season 

of 1935 an area of 80 , 000 square miles , comprising all that 

part of Saskatchewan south of the north boundary of township 

32, was systematically examined , records of approximately 

60,000 wells were obtained, and 720 sampl es of water were 

collected for analyses. The facts obtained have been 

classified and the information pertaining to any well is 

readily accessible. The examinati on of so l ar ge an area 

and the interpreta tion of the data collected were possible 

because the bedrock geology and the Pleistocene deposits 

had been studied previously by McLearn, Vlarren , Rose, 

Stansfie ld, Wickenden, Russell, and others of the Geological 

Survey . The Department of Natural Resources of Saskatchewan 

and local well drillers assisted considerably in supplying 

several hundred well records. The base maps used were 

supplied by the Topographical Surveys Branch of the Department 

of the Interior. 
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Public!ation o?.' Rosul ts 

T}1e e ssen1-;ial inrormt.a.tiGn portaining to the gr ound 

for ouch municip:J.lity- . Copit.1S df ~hE:s•:' r eports e.r o being sent 

Prov.L.nc:i.c.l -~~l Fader o.l Depu.rtmcnte .t Vrh\'J r ·.1 ~~ht"l~l co.:n bt; consulted 

Econorr.ic G0ologx , Dopartnent of l·Iine s, ottavva . Should anyone 

r equir <J mor e dr3tai l ed :i.~1formation thnn t!:at contained. in tho 

reports such :).dditior..o.l informo.tion as the Goological Survey 

possos s <.:;s c:.:m be obtained on c.ppl i cation to th~> director . In 

:rnaking such reque st tho applicn.nt should indicatEJ th<:' exa.et 

location of th<J aree .. by c; ivi::~ th0 qtmrter section , to1'mship .. 

r an Ge, tmd :>..i!.<:>ridian cone erning whi ch :'urth0r info rmat ion is 

desired. 

The reports e..ro written principally for farm 

r o :>idents , municipal bodies, e .. nd woll drillers 'Hho ar e oither 

p lannin~ to sink newwellc or to dee~,en existing wells . 

1'echnicn.l termc used in tho r<Jports a r 0 dcJf i ned in tho t; lossrtry . 

How to 'i.J so the 2 8port 

Anyone C.os:i_rin;:; infornw.t:i.on a.i..:out ground vra.tor in 

·uny po.rticulur local.i ty should read fj_r st the part dealing 

with the munic i pality as o.. \·":hole in order to und.orstand mo:i:-o 

fully the part of tho r -cport-t.b.at.-deals ·with the pb.r::e in 

which he is int'·;re sted . At t ho Go.me time !1e 3hould study tho 

t wo figures accompa.nyins th& r eport. Fir,ur0 1 shov,,rs the 

surface and bedroc k geo l ogy f1.s r0lo.ted to the ground wate r 

supply, and Figure 2 shows the relief and the location a.nd 

typ0 of water wells. Relief' is shown by lines of equal 

elevation calle d 11 contours 11
• The elevation above sea- level 
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is given on some or a ll of tho cont our lines on the f i gure . 

I f one i ntonds to sink 'l woll n.nd wishes to f i nd 

the a pproximate depth to a wnt or-b·x:.ring h orizon, h e must 

l ear!.~ : (1 ) the clovo.t i on of th0 site , o.nd (2) tho pr ob able 

ol cvc.ti on of th0 wat er-b on.rini; b ed . The ul avati on of the woll 

site :i. s ohtainerl b y mar k i ng tts position on the m.11.::1, Figure 2 .• 

and e stim<:i.tine; its ol ovation wi th respe ct to the tvrc ·'.}ontour 

lines bctweon which it lie s and whor:;e e l evations ar e give on 

the fi gur e . 1.Vh e r e contour line s a re not shovm on the f i gure , 

tho e l evations of adjacent wolls as indicat ed i n the Tabl e of 

Well Rc:cords accompanyinr, each r eport ca.n b•c' used, The 

approx imat 0 e l evn.tion of the v.ro.ter-bearing h ori zon a t the well-

site can b e obtai ned f r om the 'Tab l o of' Woll Records by not i ng 

t he cl evo..tion of the w:dor -bearing horizon iE surrounding wells 

and by estimati ng f rom th0se knovm r,;l ev o.tion s its e l s v a.t ion 

1 
at thu well -::d.te .- I f the water-bear in~ horizon is in b edrock 

th0 d epth t o w'at er can bo ostimatod fa irly accurately i n this 

way. I f the water-bearing hori!.'.on is i n unconsol i dated deposits 

such as gravel , toai;.d, clay. or g;l11cia.l dobri s , how0v er, the 

l 
estimated e l evation is l e s s r eliable, because t he watcr-b t:aring 

horizon may be inclined, or m~y be i n l enses or in sand b ods 

which may lie at various horizo~s and may b~ of small l a t eral 

extent . I n calculating -Eho d epth to water, care should be taken 

that the water-bearing horizons sel ect 0d froill the Tab l e of Well 

Recor ds b e a ll in tho so.mu geolo P:;ica l hori zon ci ther in tho 

gl ac i al drift or in the bedroc.k . Fr om the data in the Tab l e 

1 If the well-site i s necn· the ec be of tne municipal ity, 
t he mur '3.ncl r eriort dealing with t he ad.jo ining 
municip!:l.lity shoul d b e co:isulted.in order to obta in ths 
needed infor mat ion about nearby wells. 
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of Woll Records it is also possible to form some idea of the 

quality e..nd quantity of the water likely to be found in the 
I 

proposed well. 
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GLOSS.;\JIY OF TEin~s USED 

.l\.lkal:Lno . 

r :.lther l oosely to some ,'.'; r cux1d 7rc.tor;:;. I n the Prairie 

Pr ovi nce s t.t. '\\ro.t er 11 a l kn.l ino 11 ·when :it 

t e used fo r Gtock . Mor,t o.C the so- co.J l od 11 a l kaline 11 vmtor s n.r e 

more cor r- e ct l y terrasd " sulphate w£tte r s 11
• 

Alluv- iurn. Dopor; i ·':;R :)f earth , clay , s ilt , .::;and, 

gr avol, ar~d oth or mat0ria1. on the) f l ood- pl a i ns of moder n 

str eo.ms a.'1d i n l ake b eds . 

Aqui fer or Wc.t er-oearing Hor izon . A vm.tor -bear i ng 

bod , h :ns , or pocket i n uncor.solidat ed doposi ts or i n bedrock. 

Buried pr e -Gl::i c i al St r m..:.m Channe l s. A char~'1E; l 

carved ir.to tho b ·3clr ock by ~'- str o'3JY1. befor e tho a-::branc e of the 

continentG. l i c'.; - choet, and sub3cqucI1t l y e ither pa r t l y or wholly 

f il h ,d i n by sc.r..ds , gr avol 3, ~md boul der clo..y deposited by the 

ice - sheet or l a:cer ac;o}cc i es . 

Bedr ock . Bedr ock , as lb--ro usoC. , r efers to partly 

or v;holly con::;olidn.t ed deposits of t;rav el , sand , silt, c '.le..y, anc: 

:;narl that arc ol der t han the g laciG.l drif t. 

Coal Sec.m . The so.me n.s o.. coc:.l b ed . A de:pos i t of' 

c•:i.rb.onuccou.s :nater.ial formed f'rom the r emo i n s .of plant s by 

pG.rtial dcco:rc.pos i ti on ::.mt3. burin.l . 

Cont our . A line on a map joining po i nt s that have 

tho so.me e l •avatior.. c..bov c sea- l ev e l . 

Cont i n ental Ic o- c;heet. The great i ce- sheet t hat 

covered most of the surface of Ca:nB.du many thouGo..nds of years ago . 
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Escarpmen~. A cliff or a r e latively steep slope 

separ ating l evel or gently Gloping areas. 

ordinarily above water but coverod by water when the river is 

in flood . 

Q_laoi~l . Drif~c_. The loose, uncor...solida.ted surface 

deposits of sc..nd , gravel, and clay, or n. mixture of t hese., 

th~t we;.~e G.e-oosited by the continenta l ic0-sheet. Clay 

containing boulder3 forms part of the drift and is r eferrod 

to as glacial till or boulder c l ay . The gl a cial dr ift 

occurs in severa l fo:rms : 

(, ' l.) Ground Mo:rnine . A boulder clay or till plain 

(includGi3 area.s ,_.·.;here the glacin.l drift i ·s v ery thin and the 

surface u:neve!l) . 

(2) Te:::-m~_nal Morai ne or Mora i ne . A hilly tract 

of count r y formed by glaci al drift that was l a.id dovm at 

the margin nf the cont i nent a l ic e-sheet during its r etreat. 

'.i'he surface i s characterized by irregular hills and undro.ined 

basins. 

( 3) Glacial Outwa.sh . Sand and gravol ple.inr or 

deltas for~ed by streams that issued from the continental 

ice -sheet. 

Sand and clay pla ins 

formed in glaci al l akes during the retreat of the ice-sheet. 

Grou".10. vrc .. ter. Suo - surfac e water, or water the.t 

occurs b0lovr the surfac•J of tho l aIJd. 

~Iyc'.".'ostatj 0 Pre.:_ssure. The pr essure that cause s 

wat e r in a well to r i se ab ove the point at which it is struck. 

Irnpc::vious or Impermeabl e . Beds, such. as fine clays 

or shale , are considETed t(' be impervious or impermeable when 

they do not permit of the perceptibl e passage or movement of 

t he ground water. 
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Por vious or Permeabl e . Beds c.r e pervicus when 

they permit of t he per c eptible po.sauge or movement of gr ound 

v;o.tcr, 8.G for exampl e. porous sands, gravel, o.nd co.ndst one . 

Pr e -Glo.c i o.l L;:c.."'1.d Surface , The sur fn.ce of the l and 

befor e it i:.1vns covered by the continontn.1 j_c"i- sheet. 

b y t h e o.genc:l.e8 of wn:ter ar,d wind s i nce the dis::tppe::•r anc c of 

the cont.in'3ntci.l ice - r;he et . 

Uncon:o;olidat0d Deposit s . The mantl e or ccvering 

of a llu:viura f.Lr!d gl acial drift cons isting of loose S1;J.nd , 

grn.v8l, ~ l o.y , n.nd boulder s t hn.t overlie the b odrock. 

Water Tab l e , The uppe r limit of the po.rt of the 

I 

gr ound wholly satur atetl with wo.ter. This may be very neo.r 

the surface or ma.ny f'eet b elow i t . 

Wells . Holes sunk into the 00.rth so as t o r oach G. 

supply o±' wnter. Wher. n o Vic.t or i s obta. i ned thoy are r eferr ed 

to a3 dr y holes . Welle; in which wo.ter is encou ntered a.r e of 

thr f3e cla sse s. 

(1) Well s i n which the vro..t or is under sufficient 

pressure to f l ow above the surface of tho ground . These;; e.re 

called Flowi ng .Artesian Wells . 

(2) Walls in which the water is under pr esaure but 

dces not rise t o the surface. These wells a.r e c alled Non-

Flowing Artesian Well s . 

(3 ) Well s in which the ·water does not rise above 

th·3 wa.t er table . Thes0 well s o.r e co.l l ed Non-Arte sian W0lls . 
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NA11~S AHD DESCRIPTIO~IS OF GEOLOGICAL FORMATIONS, REFERRED 
TO IN THESE REPORTS 

Wood. Mountc..in Formation. The name givei;i. to 1.1 series 

of gravel and sand bedc which hav~ a :mn.ximum thic101ess of 50 

feet, and which occur as isolated patches on the hi gher parts 

of Wood mountc.in. This is the youngest bedrock f ormation and , 

where present, overlies the Rav-:;:1scrag for mation. 

Cypress Hills Formation . The name given to a series 

of conglomerates and sand beds wh:i.oh occur in the southwest 

corncJr of Saskatchevm.n, and rest upon the Ravenscrag or older 

for:rr.ations . The formation is 30 to 125 feet thick. 

Ravenscr ag For mation. The name gi ven to a t t ick 

series of light-coloured sandstones and shales containing one 

or mo~e thick lignit8 coal sea.ms. This formation is 500 to 

,l,000 feet thick, and covers a large part of southern 

Saskatchewan . Tho pri~cipal coal deposits of tho province 

occur in this formation . 

Vfuitemud. Formation . The name gi ven to a series of 

white , gr ey, and buff colour ed clays and sands. The formation 

is 10 to 75 feet thick . At its base this for:rnn.tion grades 

in pln.ces into coarse, limy sand beds having Ct maximum thick-

ness of 40· feet. 

East en4 Formation . The name given to a series of 

fine- grt:.ined sands and silts. It has b ee~::i r t:!cognized o.t 

various localities over the southern part of the province , 

from the Alber~n. bo.u.."'1.da:ry--erxst to the esc::'..rpment of Missouri 

cotec:rn...- _, Tho thicknes s of the formation seldom exceeds 

·, 40 f eet. 

Bear paw Formation. The Bear paw consists mostly of 

inc oh0r ent dc-i.rk grey to dark brownish grey, partly bentonitic 

shales, vroathering 1 ight grey, or, in places where much iron 
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is pre) sent, buff. Bt:C:.s of so.:nd occur in places i x: t!l.e 

lower po.rt of the fo:r.nc:tion. It ferns the uppermost bedrock 

formn.tion ovor much of ~rrnstorn r~nd sou.thwo0tern Saskr.:tchewc.n 

and has a. mo.:x:imun: thickness of 'i'r)O feot or somEJ111ht:'..t more. 

Belly Rivsr li'o'.!:':r.i!'.'..tion. Tho ~-: elly Rivt;r consist·s 

~.ostly of ::.or..-~c~rine sand, she.le .• c.nd co:cl, n.nd und0rlies 

th<:J Bt>o.rpa·w in tho western part of the a r ea . It pc,ssos 

en.rrtward Wl-:. north0astwnr d i:r:.to ma.rinc shnl0. The principn.l 

a r oo. of trar...;;;itior.. is in tho western half of the area wher o . 

the Bell~f River is noGtly Jchi rm.er th::m it is to the west 

n.~1cl includes marine zones. In the southweste1•n corner of the 

a r ea it has a thiclc:wss of several hu...'1dred foi:it. 

Mar.in0 Sh~l0 SoriGs . This series of b eds consists 

of de.rk grey to dark brovmish i;r ey , pl astic sho..los, and 

underli r:: s the centrc .. l and northoast6rn pc.rts of Saskn.tchewr...n . 

It includ\?s bodg cq11ivalent to the Bsarpaw, Belly River, i:md 

older formatio:c., s t hn.t unG0rlie the western part of tho area. 
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WATER-BEARING HORIZONS OF THE MUNICIPALITY 

The rural municipality of Antelope Park, No . 322, 

comprises an a r ea of approximately 242 square mile s in western 

Saskatchewan. The Alberta-Saskatchewan boundary forms the 

western border of the nunic ipality and its southern border lies 

180 miles north of tho International Boundary line . An area of 

162 square miles consisting of four full townships , described as 

townships 31 and 32 , ranges 27 and 28 , and two f r actional 

townships , described as townships 31 and 32 , range 29, was 

cover ed by the fi e ld party and is discussed in this report. A 

branch line of the Canadi an National rai lways traverses secs . 

1 , 2, 3, and 4 , tp . 31 , range 27 , and then runs in a northwesterly 

direction from sec . 5, tp . 31, range 28 , across the southwestern 

cor ner of the municipality . The hamlet of Hoosier is located in 

the southeastern cor ner of the muni c i pality and the village of 

Laverna is located in tho southwestern corner . Provincial 

highwa} No . 17 runs along the western border of the municipality . 

The northwester n throo- qun.rters of the aroa under discussion 

is mainly covered by moraine , a small area i n the northwestern 

corner being mantled by boulder cl ay and Recent dune sands . The 

southeastern quarter of tho area is largely overlain by boulder 

clay or glacial till. Small ar eas , however , are cover ed by dune 

sands, glacial l ake clays, and morai ne . The ground sur face of 

the mor a ine-covered a r ea is rough and hilly . Lakes and undrained 

depr essions ar e nwnorous , and boul ders are foUlld on the surface 

of most of the hills . The till-covered ar ea is undulating. 

Water-bearing Horizons in the Unconsolidated Deposits 

Due to the paucity of information it has been impossible 

to outline any general or continuous wuter -boaring horizons in 

thi s municipality. The small areas of dune sands in township 31 , 

range 27 , and i n townships 32 , ranges 27 and 29 , have not been 
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prospected for water and at present no wells arc located in 

these Recent deposits . Smn.11 quantities of water can no doubt 

be obtained from these deposits , but it is advisable to prospect 

them with a s:mn.11 hand auger before digging a well. Any water 

obtained from those Recent cteposits should be of very good quality . 

Tho deposits of gl ac i al la.kc clays that occur in township 31, 

range 27, and in township 31 , rungo 28 , arc not thought to be of 

groat thiclmess and thoy contain little or no water. Water, 

however , is obtained in tho vicinity of the l ake lying cast of 

Lover na from deposits of s:md that occur in the underlying till. 

The water conditi ons in tho mor aine- o.nd till-covered areas 

a.re quit e simila.r . In tho moraine-c overed area small qua.nti ties 

of wuter should bo r oa.di ly obt~inod by digging wells beside tho 

i.u1dra.inod depressions . The water fro:r.i. these wel ls is sui tub le 

for al l farm needs , but the supply is readily affected by 

drought . Care should be to.ken to see that these well s do not 

become polluted by surface water containing animal r efuse . The 

moraine and boulder clay consist of two zones; an upper weathered 

zone , usually not more t han 30 feet in depth, and an unweatherod 

zone that extend s to tho bedrock . Scattered pockets of sand or 

gravel occur within the weathered zone of the drift and for m 

aquifer s for shallow wells . They do not form a continuous 

wat er-bearing horizon, however, and in places many dry holes arc 

dug before a water- bearing pocket is tapped. The yield from 

these wells depends upon tho size of the water-bearing depo sits 

tapped and upon the amount of annual precipitation . Well s that 

have tapped pockets of consider ab l e a.real extent usually y i eld 

a supply that is mor e than suff~cient for farm needs, but those 

that tap small pocket s yield a supply that is sufficient only 

for domestic needs and a few head of stock . All these shallow 

wells are r eadily affected by drought. The water is suitable for 
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all farm needs . Before d i gging o. shallow well it is o.dvisetblo 

to locate one of these watcr-beo.ring depos its by moo.ns of o. 

small hand auger. 

The lower or unweo.thorod zone of the gl ac i a l drift o.lso 

canto.ins scattered pockets of water-bearing sand or gr avel . 

Those water-bearing deposit s o.ro encounter ed at depths of 35 to 

125 feet or more . They appoo.r to be fairly numerous, but they 

do not form a continuous wo.tor-beo.ring horizon, although some 

continuity is apparent in o.d jacont quarter sections. A few dry 

holes have been dug in different parts of the municipality. 

Some of the wells tapping those deposits yield inadequo.to 

supplies of water for farm needs , but in general the yield 

f rom most of the wells is mor e abundant and dependable thn.n 

that from shallower wells. The quality of the water, however, 

varies gr eatly, and in a few cases it is too highly mineralized 

to be used for dome stic purposes . 

In those areas where the sub-soil is impervious, dugouts 

can be excavated to retain a supply of surface water to suppl ement 

the supply from wells . When tho soil is por ous, however, two or 

more shallow wells mo.y be used . &nall da...ms can also be constructed 

in some ar eas in tho municipa.l ity to r etai n water for stock use. 

The supply from springs co.n be considerably increo.sod by digging 

out and cribbing the springs, o.nd o.lso by tho use of collecting 

gall er ies. Reservoirs can bo dug to r et ain the overflow wa.ter. 

Water-bearing Hor izons in tho Bedrock 

The Bearpo.w formation is thought to immediately underlie 

the glacial deposits in the northeast ern part of the municipality; 

a.nd the Belly River formation i mmediately underlies the dri~ 

over tho r emainder of the o.rca, n.nd e l sewher e underlies the 

Bear paw formation . No wells were recorded tho.t tapped aquifers 
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in the bedrock, so that tho thickness of the drift mn.ntl0 i s 

not definitely known. In tho enstern part of the urea, 

however, it is assUlned to be approximately 150 feet thick and 

in some areas in the we stern part it is probably of ev en 

greater thickness. 

It is possible that water-bearing horizons exist near 

the contact of the Belly River and the Boarpaw formations, as 

water-bearing sands were encountered in this zone in the 

municipality lying directly to the east, but since the water 

is usually very highly mineralized it does not appear advisable 

to drill wells to this depth. Water -bearing sands occur in the 

Belly River formation , but it might be necessary to sink a 

well 650 feet deep , or to an elevation of at least 1 , 750 feet 

above sea-l evel, before tho s e sands would be encountered . 

Should a water -bearing horizon be present in the Belly River in 

this area, it will probably yield an abundant supply of water 

that would be usable for all farm purposes . 
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GROUND WATER CONDIT IONS BY TOWN SHIPS 

Tovmship 31, Ro.ngo 27 

The chief source of vmt or in this township is fro:r.1 wells 

sunk into the gl o.cio.l depo sits . Dut:;outs, springs , and sloughs 

o.r o used to suppl ement the supply f rom tho virell s . 

Tho northwester n po.rt of the tovmship , o.nd s:mnll o.r oo. s 

in sections 2, 3, 10, o.nd 11, o.nd in sections 22, 23 , 24 , 25, and 

26 , a.re covered by moraine . The r emai nder of tho townshi p is 

mantled by boul der clo.y or gl o.cial till . Glacial lake clays 

ov erlie the till in parts of secti ons 9, 10 , 11, 13, 14, and 15, 

and dune sands occur i n the NW .%-. section 36 . The ground surfo.ce 

is r ough , and numer ou s , slTI.1111, undr a ined depr ess i ons occur in the 

northeastern part of the area. 1,'Jhon those depr essions ar c dry 

they form "al kali" fl at s . Springs a r c fa irly c onrrnon in tho 

vic inity of the l akes. 

The glacia l l ake clays have not been pr ospected for water , 

but it is doubt fu l if they contai n v.ro.tor-b oo.ring bed s. They a.re 

quite thin , howev er , and it is possible that water-bearing 

deposits occur i n the boulder clay tho.t unmodi o.te l y underlies 

the clay . 

The deposits of mor aine and boulder clo.y are composed of 

the s ame types of materia l nnd the water conditions aro similar. 

They consist of a f ow fee t of t op soil that canto.ins boul cl.ors; 

a weat her ed zone of light- coloured boulder clo.y i n which a few 

scattor od pockets of sand o.nd gr avel occur; and o.n unwoathor ed 

zone of dark- coloured , compact boulder clay that a lso canto.ins 

scatter ed deposits of sand and gr o.ve l . A few wells sunk near 

sl oughs or undro.ined depr ess i ons obtain smal l amounts of water . 

The se wells , h owever, ar o directly a f fected by s easonal 

precipitation and in periods of prolonged drought thoy may 

b ecome completely dry . If care is to.ken to s oc that t ho so wells 
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a.re not conto.minatcd by surface pollution, tho water from them 

should be quite satisfactory f or domestic uso. In years of 

normn.l rainfall an adequate supply for farm noods should bo 

obtained by using such o.. vroll for dor.iostic noods and a dugout 

to supply water for stock , Tho sprin;; s that occur a.long tho 

s~n.n.ll ra.vinos and in tho vicinity of lakes yield a fn.ir supply 

of water that is suitable for stock use and which is also being 

used for domestic purposes, It contains a considerable amount 

of iron that forms an oil like scum . The scattered pockets of 

sand and gravel that occur in the weathered zone of the drift 

form aquifers for a few wells in this township . These water 

bearing deposits do not f orm a continuous horizon and it is 

advisable to locate one of these pockets with a small test 

auger before digging a well . ·wells that have tapped these 

pockets usually yield an abundant supply of water that has 

been found suitable for domestic purposes as well as for stock . 

Most of the wells in thiR township obtain water from the 

sand and gr avel deposits located in the lower part , or unweathered 

zone, of the gl acial drift . These pockets appear to be fairly 

continuous over small areas, but no water-bearing horizons of 

large areal extent can be outlined . Dry holes have been dug in 

sections 3 and 10, and it is particularly difficult to obtain an 

adequate supply of water in section 15. Approximately one- third 

of the wells that tap deposit s in the lower part of the drift 

yield inadequate supplies of water . A large number of the wel ls 

yield water that is unsatisfactory for domestic purpos e s . 

In those areas where an adequate supply of water cannot be 

obtained from wells , farmers are advised to excavate dugouts to 

retain a supply of surfa ce water suffici ent for stock needs, 

The dugouts should be excavated at least 12 feet deep in order 

to retain a supply of water th2.t will last throughout t he year . 

Shallow wells dug beside the du~outs can be used for domest ic 
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purposes , if care is taken to see that they are not contaminated 

by surface wo.ters containing animal r efuse . 

Township 31, Range 28 

This township is large ly i11antled by moraine. Boulder clay 

mantles the southern and southwest ern part of the ar ea, and 

glac i al lake clays occur in the vicinity of the l ake in section 

18 . The northern part of the township is hilly and is character

ized by undrained depressions and 11 alkali" flats . A large 

depress ion occurs in sections 22 , 27, and 34, and another occur s 

i n the southwe stern part of the area . 

The water supply in this township is obtained mainly from 

sha llow wells sunk i nto the glacial drift . Wells sunk int o the 

lovver part of drift , and springs , are used by some of the 

r es idents . 

Two wells have be en sunk in the N1N .t , section 18, and the 

mv.t , secti on 1 9, i n the area mant l ed by glac i al lake clay . 

These wells are 6 and 1 9 feet de ep and yield l arge suppl i es of 

water that is suitable for all far m needs . It is assumed that 

the gravel that forms the aquif ers i n the se wel ls occurs either 

at the contact of the lake clay and underlying boulder clay, or 

within the upper part of tho boulder clay . Similar we lls can 

no doubt be obtained in t h is area . 

Most of the well s in this townshi p obtain wat er f rom 

pockets of sand and gr ave l that occur at or near the base of the 

weathered zone of the deposits of moraine and till . Within 

narrovv limits the se pockets appear to be of fairly continuous 

occurrence, but they do not form cont inuous water-bearing 

horizons over large areas . The wells usually yield a supply 

that is sufficient for loc al needs, and with few exceptions 

the water has been found satisfactory f or dome stic use. A 
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number of spr ings found along the ravines and near the smal l 

lakes in many cases yield sufficient water for stock needs. 

The available supply from such springs can b e considerably 

increa sed by digging a reservoir to conserve the overfl ow· Vl'.'fl.ter. 

Many of the shallow wells sunk near sloughs or small lakes yield 

a sufficient supply of water.for domestic needs and a few head of 

stock . The supply retained by these wells can be increased by 

excavating a deep reservoir at the base of the well , The supply, 

however , is readily affected by prolonged periods of drought . 

A few wells obtain water fr om tho· lower part of the drift 

in this township. They tap scattered pockets of sand and gravel 

at depths of 50 to 86 feet . The pockets show little or no 

relationship in their occurrence and they do not appear to be 

continuous even over small areas . When mor e information is 

available on the water-bearing conditions of the lower part of 

the drift it may be possible to outline fairly continuous water

bearing horizons . A dry hole was sunk to a depth of 90 feet in 

section 7, and a dry hole was also dug in the NW.t . section 31 . 

Tvro wells tapping the se deposits yield a supply that is inadequate 

for local needs and two others yield an abundant supply . The 

water from all the wells is used for domest i c purposes as wel l as 

for stock. It is possible that the 50- foot well on section 30 

may be drawing part of its supply from the upper part of the 

bedrock, but this co..nnot be def~Ditely ascertained . The base of 

this well is at an elevation of 2,150 feet above sea- l evel . The 

underlying bedrock formations should contai n water -bearing hor i zons. 

Township 31, Range 29 

This fractional township is an area of 9 squar e miles, and 

its western limit is formed by the Four th meridian or the Alberta

Saskatchewan boundary . It is mantl ed by moraine and the ground 

surface is s l ightly rolling . Boulders are commonly found on the 

knolls and the top soil is quite sandy . 
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A well in section 24 derives water from a depth of 12 

feet . It probably derives its water by seepage from a nearby 

slough . The water is satisfactory for domestic use and the 

supply is sufficient for local needs . The other wells in the 

township vary from 33 to 100 feet deep and tap scatter ed 

deposits of sand or gravel in the glacial drift. No dry holes 

have been dug and little difficulty should be experienced in 

this area in obtaining sufficient supplies of water for local 

needs . No continuous water- bearing horizons exist in the drift, 

but the water-bearing deposits appear to be of connnon occurrence. 

The water obtained is suitable for domestic needs and for stock. 

Township 32 , Runge 27 

The southeastern part of this township is a gently 

undulating till plain with deposits of dune sand occurring in 

sections 1, 2, 9, and 10. The remainder of the township is 

covered by moraine , the ground surface of which area is 

characterized by cone-shaped hil locks and undr ained depressions. 

Stones are connnon on the surface of the knolls . 

In years of normal r a infall shallow wells sunk near the 

undrained depressions should obtain sufficient water for 

household needs and a few head of stock . In years of prolonged 

drought , however , the supply fr om t his type of well is noticeably 

decreased o.nd many of the wells ~ecome dry . 

The dune sands in this township have not been investigated 

for water , but it is possible that small supplies of moderately 

soft, usable water can be obtained f rom them at shallow depth . 

Most of the wells in this township derive their supply from 

water-bearing sands and gravels in the deposits of moraine and 

boulder clay. Little difference can be noted in the water 

conditions in these two diffe r ent types of glacial deposits. 
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The deposits are composed of a few feet of sandy loam that 

contains a few boulders; a zone of weathered or oxidized clay 

that may or may not contain pockets of sand or gravel ; and an 

unweathered zone of compact, dark- coloured clay that contains 

scattered pockets of sand and gravel at various depths . 

The pockets of sand n.nd gravel are sparsely distributed 

in the weathered zone of the drift and they are not a good 

source of water supply . The pockets should be located with a 

smal l auger prior to digging a well. Wells that have encountered 

wat er-bearing deposits in the weathered zone of the drift usually 

yield sufficient water for domestic purposes and a few head of 

stock, The water is suitable for all farm needs , but care should 

be taken to see that the wells do not become contaminated by 

surface waters . 

Most of the wells in this tovmship obtain their supply of 

water from the scattered pockets of sand and gravel that occur 

in the lower part or unweathered zone of the glacial drift . The 

pockets are located at depths of 40 to 115 feet . No correlation 

is apparent in their occurrence even within narrow limits~ and it 

appears that each well taps a separate deposit of sand or grave l . 

No dry holes were recorded, however, and it should not be 

difficult to obta in water f rom these deposits in the lower part 

of the drift . The supply from three wells is insufficient for 

local needs, and the water from three other wells is unsuitable 

for domestic purposes . The bedrock in this township should 

contain water-bearing horizons. 

Township 32, Range 28 

With the exception of parts of sections 19 and 30 that 

ar e mantled by boulder clay or glacial till, this township is 

cover ed by moraine . The western part of the area is quite 

rolling, but the eastern part is rough and hilly and is 
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characterized by rn.vinGs n.nd small ln.kGs. Springs a.re fairly 

common along some of the larger ravines. 

Wn.teI' supplies in this t ownship n.rG obtn.ined from sloughs, 

small lakes, spr·ings, n.nd from wells sunk into the glacial drift. 

The sloughs and small lakes a.re used extens ive ly for stock during 

po.rt of the ycn.r . Shallow ·wells dug near the lakes n.nd sloughs 

yield sufficient water fo r household purposes and n. few head of 

stock . A number of springs (shown as flowing wells on Figur e 2 

of the accompanying map) , locatGd on sections 13, 14, 23, n.nd 25, 

flow throughout the year and they provide an abundant supply of 

water for stock purposes , It is not known if the water f rom 

these springs is suitable for domestic purposes, but tha.t from 

other springs in the township is being used for drinking with 

no apparent ill effects . 

The morainic deposits generally consist of a few foot of 

light , sandy loam top soil; n. weathered or oxidized zone of n. 

light-coloured boulder clay thn.t extends to n. depth of approx

imately 30 feet; and an unwen.thcr ed zone of compact , da.rk

coloured boulder clay that usually contains some scattered 

deposits of sand or gravel . The distribution of water-bGn.ring 

deposits in the weathered zone of the drift is particularly 

sparse in this township and most of the wells that tap deposits 

of sand and gravel have been sunk to depths of 40 to 80 feet . 

Deposits of water -bearing s3lld or gravel may occur at shallower 

depths , but they should be located by a test auger before wells 

a.r e dug , The pockets of sand and gravel in the unweathorod 

zone of tho glacial drift show some relationship within narrow 

limits, but in general each well taps an individual deposit . 

At the present time no continuous water- b earing horizons can be 

outlined. The yield from wells located in the NE .%, section 28, 

the sw.t, section 32 , and tho sw.t, section 33 , is insufficient 

for local needs , but the yield f rom other wells in the township 



-21-

is adequate for local needs. The well on section 18 is used 

only for stock, but the wn.ter from the other wells is being 

used for domestic purposes with no n.ppn.rent ill effects. 

Township 32 , Rn.nge 29 

This fractional township hn.s an area of 9 square miles and 

its western boundary is formed by the Fourth meridian. Tho 

southern part of the area is mn.ntled by moraine. Tho northern 

part is covered by boulder clay or gln.cin.l till and in parts of 

sections 13, 14, 23, nnd 24, Recent dune sands overlie the 

boulder c lny. The ground surface is quite rough and sloughs 

and undrained depressions a.re cor.unon . 

No wells have been dug into the dune sands, but it is 

possible that they contain small supplies of usable wn.tor n.t 

shallow depth . 

A few shallow wells have been dug beside undrained 

depressions, but most of tho producing wells in this township 

have been dug to depths of 55 to 85 foot and tap pockets of 

water -bearing sand and gravel in the unwoathered zone of the 

morainic depos i ts . Those deposits do not form a continuous 

water -bearing horizon, but it should not b e difficult to locate 

water -bearing beds. Dry holes will no doubt be dug, however, 

as a well in the SE.t, section 2, was bored to a depth of 80 feet 

without encountering water. Th o supply from the producing wells 

is not abundant , but tho yield is usually sufficient for local 

needs . The water from the well in the NE •t , section 1, is used 

only for stock , but that from the other wells is used both for 

drinking and stock. No wells have been dug in the glacial till

covered areas, but similar water conditions should exist in 

this area . 
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STAT ISTICAL SUMMARY OF VIBLL INFORMAT ION IN RURAL 
MUNIC I PALITY OF ANTELOPE P.\RK, N0.32 2, SASKATCHEWAN 

Townshi p 31 31 31 32 32 32 
Total No , 
i n muni-

West of 3rd mer i di an Range 27 28 29 27 21r 29--· ci pality . -
shi p 

r ift 

Total No . of Well s in Tawn 

No . of wells in bedr ock 

No . of wells in gl acial d 

No . of wells i n alluvium 

Per manency of Water Suppl 

No. with permanent supply 

No . with i nter mittent sup 

y 

ply 

No . dr y holes 

Types of Wells 

No. of f l owi ng ar te s ian w el ls 

No . of non- flowing ar tesi 

No . of non- art$ s i an wells 

Quality of Water 

No . wi th har d water 

No , wi th soft water 

No . with salty wate r 

No. wi th 11 a l kaline 11 water 

Depths of Wells 

No . f r om 0 to 50 feet dee 

No . from 51 to 100 feet d 

No . f r om 101 to 150 feet 

No . f rom 151 to 200 feet 

No . fr om 201 to 500 feet 

No . f r om 501 to 1, 000 fee 

No . over 1 , 000 feet deep 

How the Water is Used 

an wells 

p 

eep 

deep 

deep 

deep 

t deep 

No . usable for domest i c p 

No . not usable fo r domest 

urpose s 

ic purposes 

No. usable for stock 

No . not usab l e for stock 

Sufficiency of Vfater Supp 

No . sufficient for domest 

ly 

ic needs 

No . insufficient for ~ ome stic needs 

No. sufficient for stock needs 

No. insufficient for stoc k needs 

36 32 8 

0 0 0 

36 32 8 

0 0 0 

33 31 8 -
0 0 0 

3 1 0 

0 0 0 

15 6 2 

18 25 6 

30 27 8 

3 4 0 

0 0 0 

14 2 3 

I 
14 23 3 

20 9 5 

2 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

' 

20 27 8 

13 4 0 

33 31 8 

0 0 0 

33 31 8 

0 0 0 

~7 24 8 

6 7 0 

-· - -~ 

22 23 10 131 

0 0 0 0 

22 23 10 131 

0 0 0 0 

22 23 9 126 

0 0 0 0 

0 0 1 5 
--·· 

0 4 0 4 - --
13 10 ~ 51 .•.. 

9 9 4 71 -- - - . 

21 23 9 118 

1 0 0 8 
-· 

0 0 0 0 

8 2 0 29 
~ 

8 17 3 68 

13 6 7 60 

1 0 0 3 
I ---

0 0 0 0 --
0 0 0 0 ·- ....__ 

· ~ --- ---
0 0 0 0 

.. _ -~~-·-
0 0 0 0 --

19 15 8 97 

3 8 1 29 

21 23 9 125 
. - . 

1 0 0 1 

22 23 9 126 
·- --

0 0 l o 0 
I 

17 15 6 97 -
5 8 3 29 

I 

I 
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ANALYSES AlID QUALITY Of WA'l'EII. 

Sarn.ples of r~ter from repr0sonte.ti-.re v:ells in surface 

othe rz;isrJ stated in th·;; tabl (; of ariLl.lyoe s the flc.21ip l 0s -v;ere 

ru::al:rscd i:.. th.;_, 1e:ncrn.tory of the. Bori:?:r;;:: D:!.~.;isio!J. 0f tho 

GeoJ.o .<:; ical Sur-.. rny by th0 ustw.l stancb.rd mothc ... lz , Tho 

qw1~titios 'Jf the followi:i.1g eonstitwmts w0r0 dotor.nir10d; 

tot r.:.l dissolved mine:i:-al s olids, ce.lciu.s oxide , :r.'.agne sium 

oxide, ::iodium oxide by difference , sulphate , chloride, and 
I 

alkn.li:::lity~ The dkalinity ref0rred to here is the calciu.111 

carbon3.te equivalent of o.11 acid usod in neutra lizing the 

carbonates of sodiw;i, na.lcdum, n.nd r.1..'lf,nesiu.."11. . The results of 

the cmal:}'S6S arc givon. in parts per n illic:!'l--thr .. t i:,, pe:.rts 

by woight o.f thr; constit1.:o!J.t~; in 1,00() , 000 pc:<.rts of wo.ter; 

for exa.7r,pl o , 1 ounce of material dissolvGrl ir. 10 gr~llons of 

wc.,t or is 0qual to · 625 po.rts ;1nr r.:ill:i.o~ . '£'his sru:lplos were 

not f.lXO.."n.ineci for baetoria, ~end thur: a wo.ter ·!:;hat may b~) 

ternod suito.ble fc,r us0 on the be.sis of its minoro.l so.lt 

co~tent might be condorr.ned on c.ccount of it s bacteria. content. 

Waters th:::1.t are hi;;h in l)actcria contnnt; havo usually b 8on 

polluted by surface wnters. 

Total Dissolved Minerfll Solids 

Tho term ntotr-.1 dissolved mir.e rn.l solidsn us heru 

usod refGrs to th0 ri:isiduo r emai ning when a sample of water 

is 0v a.porccted to dryr..o:::s . It iG generally considered that 

vrc.ters -tJ:l..at h::i.ve -les.s tha..n. 1 , 000 pc.rte per millio:::i oi' di.s.sohred 

solids are suitable for ordinury uses , but in the Pra.irie 

Provinces thi s fi;ure is often exceE:d.ed . Nearly o.11 waters 

thc..t cc:chcin mc~·e than 1, 000 parts pf)r million of totn.l solids 

havo a taste C.lAt:: to the dissolved mi.::J.eral matter. Residents 



accustomed to tho waters may use those tho.t hwre much more 

than 1,000 pe.rts por mil1ior;. oi' dissolved solids without a,ny 

marked ineonvenicnc ·:)., . ~t1thou~h most persor1s not used to highly 

minera1iz0d vrn.ter viould fine. such vmters hie;hly objectionable . 

Mineral Sub sto .• '1.ce s Pro sent 

Calcium o...nd Magnesium 

The calciu,-n (Cn.) ancl magneshl.>n (Mg) content of wn.ter 

is dissolved from rocks o.nC.. soils , but mostly from limestone, 

dolomite , and gypsum . The calcium and magnesiur.i. salts impart 

hn.rW.1ess to wa.tor. Tho magnesium salts are laxn.tive, 

especially magnes ium sulphate (Epsom salts, MgS04 ), and they 

are more detrimental t o health than the lime or calcium. s a lts. 

The calcium salt:::; have no l axat ive or other delet0rious 

effects. The scale fo·Jnd on the inside of stee_rri_ boilers and 

tea- kettles is formed from these mineral salts . 

Sodium 

The salts of sodiwn are next in importcmce to those 

of calcium D...'1.d magnesium. Of these, sodium sulpho.te (Glauber 's 

salt, ~Ja2 so4 ) is usually in excess of sodium chloride (connnon 

salt, NaCl) . These sodium salts are dissolved from r ocks and 

soiis. When there is a large a...'Uount of sodium sulphate present 

the water is laxative and unfit for domestic use . Sodium 

carbonate (Na 2co3 ) ublack e.lkali 11
, sodium sulphate 11white 

alkali :t, and .sodium. cJi.J.oriC.e.,a.re injurious to zet;otation . 

Sulphates 

Sulpha:ces (304) aro on6 of the conmon constituents of 

natural water . The sulphe.to salts most commonly found aro 

sodium sulphate , mc.gnesium sulpho.te, o.nd calciu.m sulphate (caso4 ). 

When the wP.ter contn.ins l ar go quantitie s of the sulphate of 

sodiu.i'n it .is injm·ions to v egetation. 
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Chlorides 

Chlorides are common constituents of all natural water 

and are dissolved in small quantities fro:w. rocks. They usually 

occur as sodium chloride and if tho quantity of salt :i.s much 

over 400 parts per million tt0 water has a brackish tast e . 

Iron 

Iron (Fo) is dissolved from many rocks and th<:> surface 

doposits derived from them, and also fron ·.11rell · co.siYigs, water 

pipes, and other fi:xi?:(xres. More than 0 .1 r~rt per million 

of iron in solution will settle as a red predpitate upon 

exposure to the air . A water that contains a considerable 

o.mcunt of iron will stain porcelain , onrunelled war e , and 

clothing that is we.shed in it, and when used for drinking 

purposes has a t endency to c~use constipation, but the iron 

can be almost completely r emoved by aeration and filtration 

of the water. 

Eard:c.ass 

Calcium and mo.gnesium" sn.lts impart hardness to water. 

Hardness of water i s col'!lillonly recogni zed by its soap-destroying 

powers as shovm by the difficulty of obtaining l ather with soap. 

'rhe total hardness of n wn.ter is the hardness of the water in 

its original state. Toto.l hardness is divided into "permanent 

hardness" and "temporn.ry hardness 11
• Permanent hardness is the 

hardness of the 1Hater rBmaining aft er the srunple has been b oiled 

::md i:t-re p!"CSBJ'.J± a _the_ D.tlount of m:i.nero.l salts that cannot be 

r emoved by boiling . Temporary hardness is the difference 

b etween the total hardne ss and tho permanent hardness and 

repre sent~ the amcunt of mineral s~lt s that can be r emoved by 

boiling . 1'm;:irorary hardness is due mainly to the bicarbonates of 

caldu.~ and :magne sium and iron, end pernm.nent harness to the sulphates 

and chlorides of calcium and magnesium. The p:; rmanent hardness 
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can be partly eliminated by adding sir::i:ple chemi cal soften ers 

such as 31Tu~onia ~)r sodium carbonate ,. or many pr<.ipnred softeners. 

Wator the.t contains a llll"go n;:i.ount of s ouium co.rbonate and 

SI!iall amou.n.ts of ca lcium and mr1gnesium salts is soft, but if 

tho calcium "'.n.c: .. rr .. .agnesiUI.J. S8.l ts ar0 pr e s·~nt in l c:.rge aruou!lts 

th•..3 ·::r r...d , ·:.; r i .. s hTrd . Water tha t ha5 a total he.rdness of 30C 

:rarts p".:lr :o;..il.lion or ::noro is usually classed as excessively 

hard. Mu.ny of tt..<1 Saskatchewan water srnr19let1 have a tut~l 

hardnoss gr ·::atly in exce i:3G of 300 :r·'.lrts oer ruillion; when the 

t otal hard..nas:3 excooC'l8d 3 ,ooo perts :~ er mil:.i on no e~a•t 

hard!~e ss dc t c:rr::i.ination was made . Jilso no deter mination f'or 

t empor ar y hGrd.r..ess was r.J..ad.9 on waters having a total ha:·dness 

l o:;s than 50 :;:iart s per .::n.illion. As the determi .. nations of the 

so~1p hardnt=JSS in som.e ca s os were ~ade µ,,::f:' t e r tl\e samples hr:i.d 

been :>tored ff"cr s o:nf! tir::0 , the temporary hardness of sorc .. e of 

the wateTs •:ts they co:-::8 froz.. th ~ wells probably is hig;her than 

tln t given in the t abhl of 1J..nalyses . 
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Water from the Unconsolidated Deposits 

No samples of water from the glacio.1 drift in the 

municipality of Antelope Park were to.ken by the field party , 

but the results of throe samples o.no.lysocl. by the Provincial 

Analyst are given in the accompanying table; 

The water from wells that o.re dug nea~ undrained 

depressions or sloughs is as a rul e moderately soft~ It is 

satisfactory for stock, and. if j_t is not contruninated by water 

containing animal refuse it should be suitab l e for domest ic 

uses . It is advisable to have tho water from these wells 

tested f r equently for bacterial content . 

The waters f r om wells that t~p small pocket s of sand 

o.nd gr avel at shallov.r depths in the glac i al drift usually vary 

from comparatively soft to very ho.rd . They also vary consider

ably in the amount of mineral salts contained in solution . Tho 

waters a r e gener ally used for domestic purposes with no appar_ent 

ill effects . A number of springs in this municipality ar e used 

for stock . No doubt the water from some of these springs is 

quite suitable for domest ic purposes a l so , although an oil- like 

scum, due to ir on salts in solution , often occurs on the surface 

of the water. 

The water obtained fronwe lls sunk into the l ower part of 

the drift generally contains mo~e mi ner a l salts in solution 

thrui that from shallow wells , but the three samples n.nalysod 

at Regina show a r el at ively low mineral salt content . Those 

wnter s are suitable for all farm needs . In some areas , however , 

the waters ar e known t o contain more mineral salts in solution, 

and some of them are unfit for domestic pur poses . No waters 

wore r ecorded in this area that were unfit for stock use . The 

water from the deeper wells is general ly quite hard , 
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Wat er f r om the Bedrock 

At the present time no water is being derived from 

wat er-bearing beds in the bedtock in thi s municipa1ity. 

Should water be obtained from the upper part of the bedrock 

it will probably be hard n.nd highly mineralized, and may be 

suitable only for stock . If water-bear i ng horizons ar e 

enc ountered in the lower part of the Belly River for mation, 

the water will probably be soft . It will probably contain a 

relatively l a r ge amount of mineral salts in solution, but will 

be found to be usab l e for domestic needs as well as for stock . 

It will pr obably not be suitable for irrigat i on a s it usually 

contai ns fairly large amounts of sodium carbonat e (black 

alkali) i n solution . 
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