
C + C ' )y_ 

CANADA 

DEPARTMENT OF MINES 

AND 

TECHNICAL SURVEYS 

GEOLOGICAL SURVEY OF CANADA 

WATER SUPPLY PAPER No. 250 

GROUND-WATER RESOURCES 

OF THE 

RURAL MUNICIPALITY OF TURTLE. RIVER 

NO. 469 

SASKATCHEWAN 

Records Collected by C. 0. Hage 

Compilation by G. S. Hume and C. 0. Hage 

OTTAWA 

1947 

Reprinted 1953 

aijohnso
GEOSCAN Small



C A. N A D A 
DEPARTI:ENT OF ~.fII'ifES J;ND .RJ..;SOUHCES 

EINES AND GEUlDGY BRANCH 
BUREAU OF GEOLOGY AND TOPOGRAPHY 

GEOIDGICAL SURVEY 

~TATER SUPPLY P Ji.PER NO . 250 

GROUND-WAT.@ RESOURCES 
Of THE 

RURJiJ, MUNICIPALITY OF TURTLE flIV'ill, NO. 469, 
SASKATCHEWAN 

Records Collected by C. o. Hage 
Compilation by G. S . Hume and C. O. Hage 

OTTA.if'. 
1947 



CONT:GNTS 

Introduction ............................................. " ...... . 
Publication of results ...................................... 

How to use report ............................................ 
Glossacy of teI'IIl.s used ••••••••••••• " ••••.•••••• , ••••••••••••••••• 

Bedrock formations of west-central Saskatche·1van 
and east-central Alberta ••••••••••··•••••••••••••••••••••••• 

Water analyses .................................................... 
Introduction ...... , ... ~ . , ..............•.......•..•.........• 
Discussion of chemical· detenninations ·····•••·•••••••••••• 
Mineral constituents present •......•.....••.•.••••.••...•.•• 

Water analyses in relation to geology •••••••••••••••••••••••••••• 
Gl<::.cia.l drift •••••••••••••••••••••••••••••••••••••••••• t •••• 

Bearpaw for'Illation .•........................ , ............. ,,, 
....................... 4 ••••••••••••••••••••• , •••••• Pale Beds 

Variegated Beds ...... " ..................................... . 
Ribstone Creek formation •.. , .... , .... , ... , ... , .............. . 

Rural Municipality of Turtle River, No . 469, .Saskatchewan ........ 
Physical features ........... ' .............................. . 
Geolot;JT ••••••••••••••••• , ••••• , ............. , .••••••••• • ••••• 
~later supply ............. , ................................... . 

Tovmship 46 , range 19, west 5rd meridian •••• , •••••••••• 
II 4 7 > II 19' II ;1 II , • • • • • • • , , • • • • • 

11 4 7 > it 20' :1 tr if .• ' ••••••••••••• 

ii 48 > II 19 1 i i II ii • • • • • • • • • • • • • 0 0 

It 48, 1i 20, 11 rt 11 •• , ............ . 

If 49, i i 19, " Ii ii ••••••••••••••• 

II 49, II 20 > II rr 11 •, t • • • • • , , , , • , • 

II 49 > II 21 , ii II i i • • • • • • • • , • • • • • • 

A:nalyse.s of ·water sa.r ... 11Jles ••. , ...••..•..... , .... , .... " ..• , •.•• 
Record of wells in nurt: l :• cunicipali ty of 

Turtle River, No . 169, Sc.ska tcbewan ••••.••••••••••••••• 

Map - aural I::unicipc.l.lity of Turtle River, No . 469, Saskatchew2.n: 

Figure 1. 

2. 

Map showing bedrocJ.;: geology; 

Map show-lng topography and t he location and 
types of wells. 

P~.ge 

1 
1 
2 

2 

4 

9 
9 
9 
9 

11 
11 
12 
12 
13 
13 

16 
16 
16 
16 
17 
17 
18 
18 
19 
20 
20 
21 
22 

25 



-1·-

INTRCDUC Trc; 

Information on the ground- water :::-e : ources of east-central 
Alberta and western Saskatchewan was collected, mostly in 1935, during 
the progress of geological invest:..g8.tions fer oil n.nd gas . The region 
studied extends from Er:rr.0:::ito:::1. ::..n the west to l3a ttleford in the east , 
and from township 32 on the sou-th J_;o t-:i,,1:'I'sn:: .. p 59 in western Alberta, 
township 63 in E-as~ern A2. .. uert:l , '3.r .. d in ps.rt as far north as townchip 
56 in western So sk'l.tchewan. 

This regici1 is cros::cJ. 11:- ::ror·c:'.-1 Sask:L.tohewan and Battle 
;Rivers , and inc ludes other more o::- lesc per::la:nent streams. h ost of 
the l akes within the a rea, however , are a l Y..aline, and wn.ter is 
obtained in wells fron two sources? nS1.mely, from water-bearing sands 
in surface or glacial deposits~ and fro~ sands in the underlying bedrock. 

A di,ision has been made in tne well records, in so far as 
possible, between glacial and bedrock vvater-b --- ~ing sands. In 
investigations for oil and gas, hcwevu, the bedrock wells were used to 
trace the lateral extent of geological formations , with the result tha t 
the records deal more p'3.rc:i cuhr:y y·it:1 this t-ype of wel L No detailed 
studies wer e made of tho glc. cial m'lterhJ.s :::1 r elat ion to the water-supply, 
nor were the glacial dep2r::5_t., maprieC. adeauately for this purpose. In 
almo st all of the region inves-Cig2.ted L1 Albert5t, and in al l but the 
northeast part of the regil':l. stud.led in Saskatcl0.ewa'1., water can be 
obte..ined from bedrock. In a few places; hoi,-vever, the water from the 
shallower bedrock sands is i.;,nsatisfa c·'.:;ory, and :ieeper drill ing may be 
nece3sary., 

.The water j."ecorrl.c were obb.i:ned r.o.3tly from the 111.rell ovmers, 
some of whom he::l acq~·,~red ·'.;::e 1 la:1d c ''~ 8T' the v;a-Cer supply had been found, 
and hence had na pecsonal jc:10' lec\,e of -~ ',, e water-bearing beds th'.:1.t had 
been encountered :...tJ. J' .e ir '\"3 L:'..· " A'j so ~ .. e olev,,_tions of the wells were 
taken by aneroic: bn.~·:;~" · · i.;G r a: 3. ,:>_ r.; , c::.:1r --:ue:: tly, only approximate . In 
spite of these L..of c :·cs, ~1::·v'flJ'ITfl'; it i::> l".fj)',d. tnat the publicat ion of 
these water recnrdc rn"l.~; p··r:.~ 70 .. n.' "'Cl. l ;:: ·co ff-l.:"mer3,. town '3.uthor ities , and 
drillers in the::.r offcr't;s to o ::it'.:l. -~n w::.. +c:· supplies adequate for their 
needs . 

In collecting -Chis :.nfcr:-.'l:: i::n ceveral ~ie1d parties were 
employed . These were t:.!lder· the dir:ot:'..'.)n of Professors R . L . Rutherford 
and P . S . Wa1:· en of the Universi·cy of Alberta, c. H. Crickmay of . 
Vancouver, and C" 0. Hage; u~rtil recent:i.y a member of the Geological 
Survey . The oil and gas investig9.. tionG of vthich these water records are 
a part were undertaken under the gener~l supervision of G. S . Hume . 

~ ~bl:i.cation 0f Results 

The essential inform'J.tion pert"l.ining to ground-water conditions 
is being issued in reports. that in Saslmtchewan cover each municipality , 
and in Alberta cover each square block of sixteen townships be ginning a t 
the 4th meridian and lying bntween the correction lines . The secretary 
treasurer of each municipali-i;y 2.n Saskatchewan and Alberta will be 
supplied with the inform'.3. tim:i covering thn. t municipality. Copies of the 
reports will also be aVa.ilable for study at offices of the Provincial 
and Federal 1..:Govermnent Departments~ Further as sistance in the 
interpretation f the reports may be obtained by appl ying to the Chief 
Geolo gia.JcJ Geolngical :Survey / Otta-WU.. Technical terms used in the 
repor ts are defined in the glo Psary . 



Ho~ to Use the Report 

Anyone desiring information concering ground ?IBt er in any 
particula r < locality will f ind the available data listed in the well 
records. :.'These should be consulted to see i f a supply of water is 
likely to be found in shallow we ll s sunk in the gl acia l drift , or whether 
a better supply may be obta i ned at gr eater depth in the und erlying 
bedrock formations. The wells in ghcia l drift coIIll!1only show no 
regional level, as the sands or gr ave ls in which the water occur s a re 
irr egul a rly distributed and of limited ext ent. As the surface of the 
ground is uneven, the best means of comparing water wells is by the 
eleV9.tions of their water-bearing beds . For any particular well this 
elevation is obta i ned by subtracting the figure f or the depth 0f the 
well to the water-bearing bed f rom that for the surface elevat ion at 
the well. For conveni ence both the el evat ion nf the we lls and the 
elevation of the -water-bearing bed or beds in each wel l a re given in 
the well record tables . 11\Iher e water is obtained from bedrock, the name 
of the f ormat ion in which the water -bear i ng sand occur s is ~lso listed 
in these t ab l es , and this i nformation should be used in conjunction wi t h 
tha t provided on bedrock fonnations , pages 4 t o mr' which describes 
these f ormations and gi ves their thickness and sequence. Where the 
level of the water -bearing ~and is known, its depth at any point can 
eaEily be ca lculated by substracting i ts elevation, as given in the ' 
wel l record tables, from the elevation of the surface at that point. 

With each report i s a map consisting of two figures . 
Figure 1 shows the bedrock format i ons that will be encounter ed beneath 
the unconsol idate0 surface depos its. Fi gure 2 shows the position of 
all we lls for which records a re avai l able , the c l ass of wel l at each 
locat ion, and the contour line or l i nes of equal surface elevation. 
The elev?.tion at any locat ion can thus be roughly judged from the nearest 
contour line , and the r ecords of the we lls show at wha t levels water 
is likely t o be encountered~ The depth of the well can then be 
ca lculated, and some informat ion on the cha r acter and quantity of water 
can be obtained from a study of the records of surrounding wells . 

GLOSSARY CF TEmf.S U~·ED 

Alkaline . The term 11 a l kn. l ±ne" has been applied rather loosely 
to some ground waters tha t have a peculiar and disagreeable taste . In 
the Pra irie Provinces , water that is commonly described as a lka line 
usual l y conta i ns a l a r ge amount of sodium sulphate and magnes ium sulphate , 
the principa l constituents of Gl auber ts salt and Ep som sa l ts respectively . 
Most of the so ca ll ed alr..a line waters are more correctly termed sulphate 
waters , m!!;ny of which may be used for stock without ill effect . Water 
tha t tastesstrongly of common sa lt i s described as salty . 

Alluvium . Deposits of earth, clay, silt, sand , gravel, and 
other ma t er i a l on the f lood pl a ins of modern streams and in l ake beds. 

Aquifer or Water-bearing Hor i zon . A porous bed, lens, or 
pocket in unconsolidated deposits or in bedrock that car ries wa ter. 

Buried pre.-Glacia l Stream Channels. A channel ca rved into 
bedrock by a stream before the a dva nce of the continenta l ice.-aheet, and 
subsequently either partly or wholly filled i n by sands , gr ave ls, and 
boulder clay deposited by the ice-sheet or l a ter agencies. 

Bedrock. Bedrock, as here used , r efers to partly or wholly 
consolidated depos its of gr avel, sand , silt, clay, and mar l that are 
older than the gl acia l drift. 

Coa l Seam , · The same as a coa l bed . A deposit of carbonaceous 
mat erial fanned from the rern.a.i.n,s o:f plant.s by partial decomposition P..nd 
burial. 
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Contour. A line on a. m~p joining points that ha\'"e the same 
elevation above sea-level. 

Continenta l Ice-Sheet. The grea.t ice-sheet th-:,t coYered I!l.ost 
of the surfa ce of Canada many thousands of years ago. 

Escarpment. A cliff or ~ rela tively steep slope separating 
le-vel or gently sloping a.reo.s . 

Flooat Plain . fb t p'.:'.rt in a river vn.lley ordinarily above 
we.ter but co;_rered by water ,·-hen the riYer is in flood. 

Glacial Drift . The loose, unco~~olidated surface deposits 
of sand, gravel, and clay, or a. mixture of these, th~t were deposited 
by the cnntinenta.l ice-sheet. Clay conta ining boulders fonns part 0f 
the drift and is referred to as glacial till or boulder clay. The 
glacial drift occurs in several formsa 

(1) Ground Moraine . A boulder clay or till plain (inc"ludes 
areas where the glacial drift is very thin and the surface uneven). 

(2) Terminal Moraine or Moraine . ;.._ hilly tract of country 
formed by glacial drift th'l t was laid down at the m<.i.rgin of the continenfo.l 
ice-sheet during its retreat . The surfnce is characterized by irregular 
hills and undra ined basins. 

(3) Glacial Ou~w'lsh. Sand and gravel plo.ins or de ltas formed 
by streams that issued from the continental ice-sheet. 

(4) Glacial Lake Depo sits, Sn.nd and··clayj.plains fdnrad in 
glacial lake s during the retreat of the ice-uheet. 

Ground Water . Sub-surface water , or water thllt occurs 
below the surface of the l and. 

Hydrostatic Pressure . The pressure thqt causes water in a. 
well to rise abo"\·e the point at ·which it is first encountered, 

Impervious or Impermeab le. Beds, such as fine clays or 
shale, are considered to be impervious or impe~meable when they do not 
penni t of the percept ible pa ssage or movement of ground l"a ter . 

Pervious or Permeable . Beds a re pervious when they permit 
of the perceptible pa s :?age or movement of ground v..'ater, as for example 
porous sand s, gr avel, a nd sandstone. 

Pre-Gla cial Land Surface . Tho surfa ce of the land before it 
was covered by the continenta l ice-sheet . 

Recent Deposits. Deposits that have been laid down by the 
agencies of water and wind since the dis~ppearance of the continenta l 
ice-sheet. 

Unconsolid ated Deposits . The r1..'1.ntle or covering of a. lluvium 
and glacial drift consisting of loose sand, gr~ve l, clay, and boulders 
th~t overlie the bedrock. 

Water-'Pa.ble. 
saturated with wat er. 
below it. 

The upper limit of the part of the ground wholly 
This may be very near the surface or many feet 

Wells. Holes sunk into the earth so P.s t o reR.ch a supply of 
water. When no water is obtained they a re r eferrerl to as dry holes. 
Wells in which water is encountered are of three classes• 

(1) Wells iii. which the ·water is unde r sufficient pressure to 
flow above the surface of the ground. 
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(2) Wells in which the water is under presfure but does 
not rise to the surface. 

(3) Wells in which the water does not rise above the water 
table . 

BEDROCK FORMAT IC NS OF VIJEST-CENTRLL Sil.SKATClID1.·:l.N ,'\ND E:l.ST- C:SNTRL L ALBERTA 

The fonnations thqt outcrop in west-central Saskatche~~n are 
an extension of similar fonna.tions th.,._ t occur in ea.st- central Alberta. . 
They are of Upper Cretaceious age, and consist entirely of relatively 
soft sh~les and sands , with some bands of hard sandstone and l~yers of 
ironstone nodules , The succession, character , and estimated thickness 
of the f orm.a. tions are shown in the following table ~ 

Formation 

Edmonton 

Bea.rpaw 

Pale and 
Variegated 
Beds 

Bir ch lake 

Grizzly ! ear 

Ribstone Creek 

Lea Park 

Character 

Grey to white, bentonitic sands and 
sandstones with grey and greenish 
shales; coal seams prominent in some 
areas , as at Castor, Alberta . 

Dark shal es , green sands with smooth 
black chert pebbles; partly non-
Illf\.rine , with 1vhite bentonitic sands, 
carbonaceous sh~les or thin coal 
se11ms simihr t o ~hose in Pale Beds; 
sho.les at certa in liorizons contain 
lobster claw nodule s and marine fossils ; 
at othEr horizons are abundant selenite 
crystals. 

Light grey sands with bentonite; soft, d~rk 
grey and light gr ey shales with selenite 
and ironstone ; ca rbonac eous shale s and 
coal seamSJ abundant selenite crystals 
in certa in layers . 

Grey sand and sandstone in upper part; 
middle part of sha les and sandy shales , 
thinly laminated ; lovver part with grey 
and yellow weathering sands ; oyster bed 
connnonly at base . 

Mostly dark grey shale of m~rine or1g1n, with 
a few minor sand horizons ; selenite crysta ls 
and nodules up to 6 or 8 inches in diameter 

Grey s~nds and sandstones at the top a nd 
bottom, with intermediate sands and shales1 
thin coal seam :i,n the vicinity of Wainwright; 
mostly non-marine, but middle shale in some 
areas is marine . 

Dark grey shales and sandy shales with nodules 
of ironstone; a sand 70 feet thick 110 feet 
below the top of the fonnation in the Rib­
stone area, Alberta . 

Edmonton Formation 

Thickness 
Feet 
1, 000 to 

1, 150 

300 to 6~' 
_,hins 
rapidly to 
the north­
west 

950 to l ,OClO 
in Czar-Tit 
··Hills ar e::i. ; 
may be thin­
ner elsewh0re 

100 in west, 
but less to 

ea st and 
south 

Maximum, 100 

Maximum, 325 
at v.tking; 
thins e:i Et­
ward 

05~ t o 1 , 100 

The name Edmonton formation was first applied to the beds 
containing coal in the Edmonton area , and later to the srune beds in 
adjoining areas . The formation has a tot~l thiclrn.ess of 1, 000 to 
1 1 15() f ee t , but is bevelled off eastward and the ea.st edge of the formation 
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f o llows a northvest line from Cor ons.tion through Tofield to '='- point 
on North Se.sb.tchewan River ~bout midw::.y between Edmonton o.nd Fort 
So.sk-:t chev.ran . No Edmonton beds occur nor thec.st of this line , but 
the form!:l.tion becomes progr essively thicker to the ::wuthwest due to 
the fa c t the. t the beds incline in th". t direction <i.nd the surfac e 
bevels a.c r oss ther.i. . 

The Edmonton form". ti on consists of poorly bedded grey and 
gr eenish clay sh'-'.les , co::1. l s eams , ancl sa nds ?e nd sandstones th 0 .t 
c ontain clo.y and 'l white mat erin.. l known as bentonite . This m.'l. t eria l 
when wet is very st i cky '.lnd swells gre11tly h1 volume , '.lnd when dry 
tends to giYe a white apper.rance to the 'Jed s cont'i ining it , Such 
beds are reb .. ti"ely impervious to water , a nd a t the surface produce 
t he "burnsw of barren ground where vegetation is scanty or d)sent . 

Water is rela t i vely abundant in t he Edmonton formntion , which 
contains much s<;. nd , commonly in the fonn of isola ted lenses distributed 
irregularly through the f ormqtion, Consequently, there is little 
uniformi ty in the depth of wells even wi thin a sma ll area . Water a l so 
occurs commonly with coa l sea.m s and , unlike the ss.nd lenses , these beds 
are much mor e r egula r and persistent . In contra s t with the water from 
the bentonitic Sl1.nds , which is gen er 'l lly " soft11

, wa t er from the coa l 
s e<>.m s , a:s the •N" .. t er f r om the sh'.ll low surfg. ce deposits , may be " ha rd". 
The bnsa l beds of the Edm0nton fonn".tion usua lly uont~in fresh ·~ter , 

but this may bec orne br 'lckish loca lly where the und erlying Beo.r paw beds 
·conta in hi ghly a l kaline or s:.i..lty water. 

Bea rpaw For nation 

In southern Al berta , where the Bearpaw form".tion is thickest , 
the beds c omposing it ex.re mainly sh?.. l e s th:.t h'.lYe been deposited in 
sea wo.ter . In the a rea north of t ovmship 32 the form'l.tion thins to the 
northwest 11.nd become s a shorel i ne depo s it composed of shales cont?. ining 
bentoni te , impure s~nds, and thin coo. l seams . In some a reo.s , as a t 
Ryl ey '.lnd ne'.J.r Monitor , '.lnd in the Neutral Hills , the Bea rpaw cont'.lins 
pebbl e bed s , At Ryley these 'l.re consolid~ted into ~ conglomer?ct~ , 

but mo stly the pebbles a re loos e ly distribut ed in shale or sandy be0s . 

In the area irnmed i~t e ly north of township 32 the ~ earpaw 
oc cup i es a widespread belt beneath the gl~ cia l drift, but farther 
northwest the belt n'.lrrows , nnd 9. t Ryley a nd northwestward it is only 
a few miles wide . This belt crosses North Sask:ttchewan River about 
mi dway between Edr.i.onton n.nd Fort Sask? tchewan , Bearpaw beds form the 
main bedrock d eposits of the Neutr'J.l Hills . Farther south, where 
they ha'Te an expo sed thickness of at least 400 f eet , they cont'J.in 
gr een S!:l.nds , A.nd beds of marine sha le interfinger with the bentonitic 
shale s and sands of the underly ing form0.t ion . To the north, on the 
banks of North Saskatchew:i.n River , the d i ··ision b etween the Bea rpA.w 
and the overlying and underlying forl11'.ltions i s indefinite , a nd the 
t h ickness of beds of Bea rp'.:'.W age is r e l a tively sme. ll . 

The vAter in the Ryley area is f rom the Bea r p'.lw formqtion , 
and is sa l ty . In ot h er 'J. reas t o the south the marine Bearpaw 
f orma t i on ca rries gr een sand beds th".t yield fresh water , but commonl y 
a much better sup~ly is fo und by drill i n g through the Bea rpaw into the 
underlying Pale Beds . 

I n So.sk-J.tchewn.n , Bea r paw beds occur southea st of Ma c l i n and 
south of Luseland and Kerrob ert . Only the basal beds are p r esent , and 
t hese conta i n gr een sa nds tha t ar e commonl y ~ter-bearing . 

Pa. l e and V~riego.ted Bed s 

Underlyi ng the Be'.'lrpa.w formation is a succession of bentonitic 
sands , shales , and sandy shales conta i ning a few coal seams . The upper 
part of thi s succession , due t o the be1 :':lnitic content, is commonly 
light co lo ured and has been described au the Pa le Beds , wherea s the l ower 
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pa.rt is darker, and is known as Varie ga ted Beds. In part , dark shales 
are present in both Pale and Variega ted Beds; others are greenish , grey, 
brown, ano dark chocolate, carbonaceous types . The sands may also be 
yellow, but where bentonite is present it imparts a light colour to the 
beds. Both Pale and Variegated Beds are characterized by the presence 
of thin seams of ironstone, commonly dark reddish, but in part pur plish , 
Selenite (gypsmn) cryst~ ls are, in places, abund~nt in the shales. 

The best sections of P~le Beds exposed in the region are 
in the Tit Hills, southwest of Cz~r. These hills carry a thin capping 
of Bearpaw shales, beneath which, and around Bruce Lake , more than 200 
feet of Pale Beds are exposed . The total thickness of Pale and Variegated 
Beds in the Tit Hills area is about 970 feet . Variegated ·'Beds outcrop 
r..ear Hawkins on the Canadian National Railway west of Wainwright , but no 
area. exposes the complete succession, which is considered to comprise a.bout 
200 feet of beds, 

Records of wells drilled into the Pale and Variegated 
Beds do not, in general , indicate lateral persistence of sands for long 
distances, nor any uniform average depth to ~~ter-bea.ring sands in a local 
a r ea . This points to the conclusion that the sands are mainly local lenses: 
but as such lenses are numerous, few wells fail to obtain water . In the 
Cadogan area many flowing wells have been obtained from sands about midway 
in the succes~ion. In western Saskatchewan Paleland Variegated Beds 0ccur 
over a wide area from Maclin and Kerrobert northeast through Wilkie to the 
Eagle Hills, south of Battleford. Nmnerous outcrops occur in the area 
south of Unity at Muddy Lake, but south and east around Biggar these beds 
are almost wholly concealed by glacial drift. 

The water from the $ands of the Pale and Variegated Beds 
is generally soft. The supply, apparently, is dependent in part on the 
size of the sand body that conta ins the water and in part on the ease with 
which water may be replenished in the sand . Small sand lenses surrounded 
by shales. may be filled with watc=- ·that has infiltrated into them, but when 
tapped by a well the supply may be very slowly replenished. In many 
instances such wells yield only a small supply, although this is commonly 
persistent and regular. 

Birch Lake Formation 

The Birch Lake formation underlies the Variegated Beds, 
but in many are~s the division is not sharp. The type area of the 
formation is along the north shore of Birch Lake south of Innisfree, 
where a section 65 feet thick, composed mostly of s~nd, is exposed . The 
total thickness of the formation in this area is about 100 feet, and 
although this is dominantly sand a central part is composed of alternating 
thin sand and shale beds. At the baEe of the formation, in a number of 
places, is an oyster bed, and this is exposed in a road cut in a section 
73 feet thick on the ea.st side of Buffa.lo Coulee in sec. 3 1 tp. 47, rge. 7, 
W. 4th mer. In both upper and lower parts of the formation the sand is 
commonly massive and outcrops tend t o consolidate into hard , nodular masses 
from a. foot to a few feet in diameter . Apparently these a.re formed through 
the deposition of salts from the water that finds an outlet at the outcrops. 
In fact, in some areas the sand may be traced along the side of a hill by 
the presence of small springs or nodular ITlfl.SSes of sandstone• 

The Birch Ls.ke formation occurs ur.der the drift and in 
outcrops in a large area south of North Saskatchewa:i:. River and northeast 
of a 1 ine from Willingdon to Innisf'ree and Minburn . Ea st of this area 
the southwest boundary is more irregula r, but outcrops ~re persistent on 
the banks of Battle River from a feW" miles north of Ha.r<listy to and 
beyond the mouth of Grizzly Bea r Coulee in tp . 47, rge. 5. It is believed, 
too, that a large area ~ear Edgerton and Chauvin is underlain by the Birch 
lake formation and that it extends southea stward into Sasloi!:tchewan around 
Manitou Lake ~and southea st to Vera . 
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It is thought that the Birch Lake formation thins 
e9.stward from its type section at Birch Lake, cmd that it loses its 
identity in western Sasbtchewan . Deep wells drilled at Czar, Castor,, 
a·nd elsewhere no longer show the Birch Lake as o: clearly recognizable 
sand formation, so that its southeru limit beneath younger formations 
is unlm.own, Wherever it occurs ac a sand , however, it is water-bearing,, 
although in some areas the sand is apparently too fine to yield any 
considerable volume of water . In other areas , however, it persistently 
uields good wells. There is no apparent uniformity in the character of 
the water , which is either hard or soft in different wells in the same 
gener<i.l area . Direct cont'.l.c-i; with surfac'"l · vra.ters thr:.t c ·ntain calcium 
sulphates may in time change a "soft11 water v.re ll to a"hard" water well , 
and many wells are not sufficiently cased to prevent the percolation 
of water f rom surface sands into the well , and hence into the deeper, 
soft water producing sands . In }"'lrt this accounts for the ch~nge in 
character of the wa. ter in a well , a fee.ture th'.l.t has been noticed by 
marw well owners . 

Grizzly Bear Formation 

The type locality for the Grizzly Bear formqtion, 
which underlies the Birch Lake beds, is near the mouth of Grizzly 
Bear Coulee, a tributary of Battle River with outlet in tp. 47 , rge. 5~ 
The form::\. tion is mainly composed of dark shales~ thnt were deposited in 
sea w~ter . At the mouth of Grizzly Bear Coulee two sh~le sections , 
ea.ch about 100 fe et thick, are separated by a zone of thin s~nd beds . 
It is now necognized tha t the upper section is the Grizzly Bear shale, 
and that the lower one, very similar in character and also deposited in 
sea water, occurs in the next lower formation , the Ribstone Creek. The 
Grizzly Bear sh~le conta ins a thin nodular zone about 50 feet above the 
base , that is, at o.bout the centre of the formn.t ion. This zone is sandy, 
and is believed to yield water in various wells . Other thin sands, in 
pla ces water-bearing, are ~ lso present , The impervious nature of the 
Grizzly Bear shales makes the overlying Birch Lo.ke s".nd a strong acquifcr, 
as water collects in the sand above the sh!).le. The contact of the Birch 
Lake and Grizzly Bear formations can be traced in some places by the 
occurrenc e of springs is~uing from the base of the Birch Lake sand even 
where this is not exposed , 

Grizzly Bear shales occur in a road cut on the south 
side of Battle River near the highway bridge at Fabyan . The sha les 
in this area are about 100 feet thick. It is thought they extend as 
far west as the Viking gas fi eld, where they have been recognized in 
samples from deep wells , It is probable , however, that the shales thin 
westwardrand thicken eastward so that their gener~l form is a wedge 
between both higher and lower sand beds. The position of the thin edge 
of the wedge to the west is unknown, but evidently the Grizzly Bear 
marine shale underlies a large area in east-centrQl Alberta. extending into 
Saskatchewan mainly in the area south of Battle River. 

Ribstone Creek Formn.tion 

The type area of the Ribstone Creek formation is on 
Ribstone Creek nea r its junction with Battle River in tp. 45 1 rge. 1, 
W. 4th mer.. At this place the lower sand beds of the formation are 
well exposed . The upper part of the lower s~nd member of this fonnation 
outcrops on the north side of Battle River , in the northeast part of 
sec. 26, tp. 47 , r ge . 5, near the mouth of Grizzly Bear Coulee, Above it, 
higher on the bank and at a short distance from the river, there is a 
12 foot zone of carbonaceous and coaly beds in two layers, each about 
2 feet thick, separated by C feet of shale . Above this are 90 feet of 
dark shales that are thought t o httve been deposited in sea water , that is, 
they are marine shales . These marine sh~le s in turn are overlain by a 
sandy zone about 20 feet thick containing oysters in the basal part . 
This sandy zone is the upper sand member of the Ribstone Creek formation . 
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It thickens to the e~st a nd west frnm the Grizzly ~ear area but is 
probably at no place much more than 50 feet thick . 

The lower sand member of the Ribstone Creek formatioi 
also varies in thickness from a minimum of about 25 feet. On the 
banks of Vermilion Creek, north of M::!.nnville , the basal sand is ".t 
least 60, and may be 75,feet thick. It is over l ain by sh~ly sand and 
sandy shale beds, which replace the sh~le beds in the centr~l part of 
the fonna.tion as exposed at· , the mouth of Grizzly Ben.r Coul9e. In the 
Wa inwri ght a rea , where the formation has been drilled in de ep wells, 
the basa l sand is 60 fe et thick, with the central part composed of 
shale conta ining sand streaks. The upper sand member is about 20 feet 
thick in this area. The total thickness of the f ormat ion in the ~-

Wainwright area is 100 to 200 feet, but this increases t o the west and 
in the Viking area exceeds >OO feet. 

The Ribstone Creek forma t ion is wide ly exposed in a 
northwest-trending belt in en. st-central Alberta. . The southwest boundary 
of this nrirthwest-trending belt passes through the mouth of Grizzly 
Bear Coulee in tp. 47, r ge . 5, and beyond to the Two Hills area in tp •. 
54, rge. 12, whereas the northeast boundary crosses North Saskatchewan 
River southwest of Elk Point and extends northwest to include an area 
slightly north of s t. r aul des Metis and Vilna to tp •. 60 1 r ge . 14. 
Within this belt water wellis are common in the Ribstone Creek sands, 
which are a lmost without exception 'Vl'ater -bea.r ing in some part of the 
formation. The limits of the belt to the northeast determine the 
limits of water from this source, but to the southwest of the belt, 
as here outlined, water may be obtained in this f ormation by drilling 
through jhe younger beds that overlie it. The Ribstone Creek sands 
are a prolific source of water in many pl a ces and hence the distributinn 
of this forma. tion is of consider able economic importance. Where the 
formation consists of upper and lower sands with a central shale zone 
only the sands are water-bear ing, a lthough thin sand members may occur 
in the shale. Where the f orm·;t tion is largely sand the ·distribution of 
water may be in any part of the f onm. t ion, a lthough the upper and 
lower sands a re perha ps the better aqunfiers. To the east of Alberta, 
a long Battle River and Rig Coulee in Saskatchewan, the Ribstone Greek 
sands are marine, Marine conditions apparently become more prevalent 
to the southeast and it is believed that in this direction the sands 
are gradually replaced by marine shales . Thus at some distance 
southeast of Battleford the Ribstone Creek formation loses i ts id entity 
and its equivalents a re shales in a rnn.rine suc ce s~ion. 

Lea Park Formation 

The Lea Park formation is largely a marine sh~ le, and 
only in the upper 18n feet is there any water. In the Dina area south 
of Lloydminster the upper beds of the Lea P~rk consist of silty shales 
~bout 110 f eet t hick underlain by silty sands 70 feet thick. Below 
these sands are marine shales only, and these yield no fresh water 
either in east-central Alberta or west-centr~l Saska tchewan. The sand 
in the upper Lea Park formation is thus the lowest freshwater aquifer 
within a very l a rge area . The extent of this sand in the Lea Park, 
particularly to the northeast, is not known, but as the strata in east­
centra l Alberta have a southwest inclination, progressively lower beds 
occur at the surface to the northeast, Thus .a t a short distance beyond 
the northeast boundary of the Ribstone Creek fonnation, as pr eviously 
outlined, the sand in the upper Lea Park r eaches the surface, and 
repre sents the last bedrock ~. aquifer in that direction. Further northeast 
water muiot be obtained from gl a cial or surf1rne deposits only. In 
Alberta. this area wi t hout f resh vmter in the bedrock includes the country 
nor:t;'.h. of North Saskatchewan River in the vicinity of Frog Lake and a 
llo.r~ ar ea extending to and beyond Beaver River . In this area , however, 
more fr&sh wat er streamB ar e pr es(:lllt th.~n r arther south1 and bush la'.P<ls 
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help to reta. in the surfa.ce rit ers , The a. r ea northeast of North 
Sa. skatchewan River in Saskatchewan i s almost wholly within the 
Eea Park format ion, where ~~ter can be found only in surface deposits . 

WATER ANALYSES 

Intr oduction 

Analyses wer e made of water samples ~ollected f rom a. l arge 
numb er of we lls in west-c en t r a l Saska t chewan . Their purpose was to 
determine the chemica l c har a cteristic s of the waters f rom different 
geolo gica l horizon::, and thereby ass i 'st' in ·mlrl@i:n,g correlo.tions Of ':the0 ·.; . 
stra.t a in w1 ich the 'Wlltters occur , Al though thi s was the main 
objective of the analyses , it wm-sra. lso realized that a knowl edge of 
the miner a l content of the water is of inter est aand va lue t o the 
consumer . The analyses we re a ll made in the l aboratory of the Water 
Supply and Borings Section of the Geolo gica l Survey, Ottawa . 

Di scuss ion of Chemica l Det erminations 

The d i ssolved minera l const ituents va ry with the materia l 
enc ountered by the wa ter in its migr ation t o the r eservo ir bed . The 
minera l salts pr esent a r e r eferr ed to as the tot~ l dissolved solids , 
a nd they r epr esent the r e!l i due when the water is completely evaporated., 
This is eYpr essed · quantitatively a s 11 parts per million11

, which 
refers to the proportion by we i ght in 1,.000 1 000 part s of water . A 
sa lt when dissolved in water separ ates into two chemica l units ca lled 
11 ra.dica.ls 11

, and these are expr essed as such in the chemica l ana l yse s., 
In the one group i s included t he m~ta llic e lements of ca lcium (ca) , 
magnesium (Mg) , and sodium (Na) , and in the other group are the 
sulphate (S04) , chloride (Cl), and ca rbonate (CG3)' r ad ica ls. 

The analyse s indicate only the amounts of the previously 
mentioned r ad icals , t hus ne gl ecting any s ilica , a lumina. , potash, 
or iron that may be pr esent . I t wil l be noticed that in most insta.nces 
the total solids a r e a ccounted for by the sum total of the r ad ica ls as 
shown by the analyses . Actua1 l y :1 the residue when the 11m ter is 
completely evaporated still reta ins some combined water of crystalliza.tion, 
so tha t the f i gu:fe s for the 11 total solids 11 are hi gher than the sum 
total of the r adica ls as .deter mined . ':i:These r adicals a r e also 
"calculated in assumed combinat ions 11 to indica t e the theoretical amounts 
of different sa l ts pr esent i n the water . The same method was followed 
in each analysis , so that the t able pr esents a. cons istent record of 
the differ ent compounds pr esent . 

Miner a l Constituents Present 

Ca lcium. Ca lcium (ca) in the wa t er comes from minera l 
particles pr esent in the surface deposits, the chief source being 
limestone, gypsum, and dolomite . Fossil sheil. ls provide a source of 
ca lcium, as do es a l so the decomposition of i~neous rocks . The connnon 
compounds of ca lcium a r e 0i:m lcium carbonate (CaC03) and ca lcium 
sulphate (CaS04) .. . · 

Ma. gnesium. Magnesium (Mg) is a common conBtttuent of many 
igneous rocks and, therefore , very pr eva l ent in ground wa t er. Dolomite , 
a. ca rbonate of ca lcium and magnes ium, is a l so a. source of the mineral. 
The sulphate of magnesia (MgS04) combines with water to form 11 Epsom · 
salts11 and r enders the wnter unwholesome if pr esent in l a rge amounts. 

Sodium, Sodium (Na) i s derived from a number of the import~nt 
rock.....forming minera ls, so that sodium su~phate and ca rbonate a. re very 
common in ground vnters. Sodium sulphate (Na.2 so4 ) comb1.nes with water 
to fonn. 11 Gla uberrs sa lt1r and exceE>sive amounts ma.k~} ·the water unsuitable 
for dritj.king purposes , Sodium ca rbon.a. te ~a2CD3 ) or 11ble.ck alkali""· 
waters are mostly soft , the degree of softness depeno ing upon the rat io 
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of sodium carbonate to the c a lcium and magnesium salts . \:fa ters 
containing sodium carbona te in excess of 200 parts per million 
are unsuitable for irrigat ion purposes 1 • Sodium sulphate is less 

nThe extreme limit of salts for irri gation is ta.ken to be 70 parts 
per 100,000, but pl ant s will not t olerate more than 10 to 20 pri. rts 
per 100 , 000 of bla ck a lko. li (a lkaline carbOik'1.tes and bicarbonates )" 
Frank Dixey in .11 A Practical fundb ook of We. ter Supply', Thos . Murby 
& C 0 • 1 19 31 , p • 2 54 I 

harmful . 

Sulphates . The sulpha t e (so4 ) salts r eferred to _in those 
analyses are ca lcium sulphate (ea S04 ) , magnes ium sulphate \ini:::;~4 ), 
and sodium sulphate (Na 2S04). 

Chloride . Chlorine (Cl) is with a few exceptions , expressed 
as sodium chloride (NaCl) , th'.3.t is, cormnon table salt . It is f ound 
in a ll of the an.q lyses , most of the WG. t ers conta ining less than 200 
parts per million, but some as much as 21 000 or 3 1 000 parts. These 
waters have a bra ckish taste . 

Alka linity . The a lka linity determined in these water 
analyses is based on the assumption tho.t the only salts pre sent in 
the samples that will neutralize acids a. re carbonates , and that , 
consequent ly, the degr ee of a l ka linity is pro portiona l to the amount 
of the ca rbona t e r ad ica l (C03) pr esent . 

Hardness . The hardness of ~~ter is the t ota l hardness, and 
has been determined by the amount of a sta ndard soap solution ~?quired 
to form a lather that will st and up (persist) f or 2 minutes . Ha.rtlnG•s 
is of two kinds, temporary and permanent . Temporary'. hardness is 
cau sed by calcium and magnesium bicarbonates , which a r e soluble in 
wa ter but are pr ec ipitated as insoluble normal ca rbona tes by boiling, 
as shown by the sea. l e that forms in teakettles . Permanent hardness 
is ca.u sed by the pr esence of cc. lcium and magnesium sulphates, a nd is 
not removed by boiling . The two fo rms of ha rdness -. are not dist inguished 
in the water ana lyses . Wa ters gr ade from very sof t

2
t o very hard , and 

can be class ified a ccordi ng t o t he following system : 

The"Examination of Wa t ers and Wate r 8upplies 11
, TJ-.resh & Beale,, 

page 21,- .BYourtli-Bd . 1933 • 

A wa t er under 50 degree s (that is , part s per million) of 
hardness may be sa id to be very soft . 

A w"ter vrith 50 t o lCD degr ees of hardness may be sa i d to be 
moderately soft . 

A water with 100 t o 150 degrees 0£ hardness may be said to be 
moderately ha rd . 

A water with more than 200 and less thar . 300 de gr ess of hardness 
may be sa id to be hard ·~. 

A water with more than 300 degrees of hardness may be sa id t o 
b e very hard . 

Hard waters are usua lly high in ca lcium carbon.ate . Almost 
all of the waters f rom the gl a cial dri~ a r e of this type , especia lly 
those Dht associa ted with s~nd and gr avel deposits tha t come close t o 
the surface . 
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In soft water the ca lcium ca rbonate ha s been replaced by 
sodium carbonate, due t o natura l reagents pr esent in the sand and 
clays . Bent oni t e and glauconi to r:.re h·o such reo..gents lmown t o be 
pr esent . Montmorillinite , oce of the clay-forming minera ls , has the 
same property of softening wnter , ~wing t o the absorbed sodium that 
is availab le for chemica l reQction • 

1 
Piper, 
Penn . 

A. M, "Ground Watr; r in Southwest ern Pennsylva.nia11
, 

Geol. Surv., 4th strios, 

If surfa ce wnter r eaches the lower sc.nds by percolo.t ing 
through the higher beds i t may be highl y charged ·,,ri th c8. lcium salts 
before rea ching t he beoroc~ formations conta ininc b6ntonitc or 
glanconito . The compl eteness of the exchnnge 01' ., l ium cr,r1on'1tO 
tor sodium carbonate 1,vill? ther efore,, depend upon the l ength of time 
tha t t he WD. t er is in contact wi th the softerning r eagent , and 8. lso 
upon "l>he amount of this mo.terh l pr esent . The r o.te of movement of 
underg:g,oun:d/water will, consequnntlyv, be a f a ctor in determining the 
extent of the r eaction . 

The amount of iron pr esent in the water was not det ermined, 
owing to the po ssibilities of contami nation from the iron ca s ings in 
the we lls. Iron is pr esent in most wc. t er s , but the amount IllD.Y be 
small . Upon exposure to qir ia red precipitate f orms , the water b ecomes 
acid, and , henc e , has a corrosive a ction . ·when iron is pres ent in 
l a rge amounts the water :bas an inky t a ste . 

WATER ANALYSES I N REL . THN Tr: GEOLOGY 

Glacia l Drift 

The qua lity of the vvater from gl a cia l drift depends l a r ge ly 
on the natur e of the depos i t f rom vvhich it come s and on the r1epth of 
the aquifer below the surfo.ce . Gbcial deposits :may be divided roughly 
into three type s. 

(1) . Sand and grave l beds thqt form the surface deposit, such 
as outvm.sh rnater i ". l and gl acia l l ake sands . 

(2) . Buried outvvash and inter gl achl depoo-i ts betvreen two tills 
of boulder cl ay . 

(3) . Pockets or lenses of sand anc gr a vel irregula rly distributed 
throu gh the till. 

Water from surface sand,·d~posits i s normally lhow in diss olved 
sa lts , the tob.l being genero. lly les s thn.n 1 , 000 parts per million . 
Wher e l a r ge amounts of limestone occur in the gl a cia l s~nd and grave l 
beds a cha racteri stic constituent of the glacia l water is ca lcium 
carbono.te , the amount pr esent var y ing from 300 to 700 parts per million . 

Wat er f rom buried outwash depos its contains more dissolved 
sa lts than the surface sands, as the water in order to r ea ch them has 
to percolat e through overlying

7

till . Rain wa t er contains ca rbon ic a cid , 
wh ich ~ots a s a solvent and dis solves a gr eat deal of ca lcium, magne s ium, 
and sodium f rom the rock- forming minera l s . Sulpha t e sa l ts a re commonly 
pr esent , though their pro portions vary gr eat ly i n the different W'l.ters . 
The shales th~t a r e incorporated in the drift a r e high in ca lcium sul phate , 
so t ha t the amount of sha l e pre<ent wil l modify the quality of the .~ ter . 

The oxid ized upper part of the drift contqins less sulphate than the 
deeper, le ss oxidized boulder clay . The charact~r of the water in the 
buried outwash deposits will, therefore , depend . l a r ge ly on the 
oompoettion and amount of till that overlies it . 
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Water from irregula rly distributed sand a nd gr o.vel beds 
will vary in its content of dissolved s~ lts depending upon the 
character of the mo.terial surroundi ng the res ervoir beds. As the 
'Nater in this type of depo si t does not flow to any marked extent ~ 
it is a.pt to be more highly impr egnat ed with soluble salts than where 
the underground movement is more r api d . Soft water in the drift is 
mostly confined to sha llow V1re ll s in sands lovv in ca lcium carbonate. 
Wat er s from glacie. l l aker clays 11 r e sometimes high i n soluble salts : 

The sample from a wel l in glac ia l lake clay on N .w •. -} sec., 27, tp . 
42 , r ge . 17, hqs 11,040 parts per million of soluble salts, largely' 
mn.gnesium sulph~te and sodi um sulphate . The so.mple f rom SE . ~ sec. 
13, tp. 42 , r ge , 16 1 which is believed t o come f rom glacial l ake 
silts, h~ s o. very different composi t ion. The t ota l solids in it 
a r e only 440 parts per million, of ·Nhich 250 a r e co. lcium carbonn.te. 
The gr eo.t difference in these waters is due t o the hi gh soluble sa lt 
content tho.t is o.srnc io.ted with the lake clays but o.b sent in the 
silts . Avero.ge dri ft wa.ter conto. ins between 1,000 '.l.nd 31 000 part s 
per million of di3solved miner~ l salts . 

Bearpaw Formation 

The Bearpaw formation consists of d:a1·k marine sha l es and 
beds of green sand . Wat er from these sand s. ho.s a t oto. l solid count 
r an ging from 300 t o 1,600 parts per million and a hardness of more 
than 300 degrees . Ca lcium c~rbonn.t e is very :mn. r ked in all SQ11ples , 
due, perhap s , t o the proximity of the water sands to the glacial 
drift. Sodium sulphate i s the chief sal~ pr esent, followed by 
ca lcium carbonate, magnesium sulphate , magnesium carboncte, and 
sodium chloride in decreasing runount-a . These waters a.re distinguished 
from the overlying; drlft wat ers by being relatively low in t ota l 
di ssolved solids , and in conta ining no calciurn sulphate and only 
moderate a.mounts of sodium sulphate, magnes ium sulphate , a nd magnesium 
carbonate . 

Pale Beds 

Pa.le Beds underlie the Bearpaw forma t ion. Total solids in 
wat ers f rom these beds vary from 700 t o 1, 300 par ts per million . The 
water is, in most insta nces, soft , as it conta i ns sodium carbonate in 
excess of calcium a.nd magnes ium carbonates , but vmenmixed wi t h surface 
water high in ca lcium carbonate , it will become hard . The hi gh 
concentrat ion of sodium salts, espec i a lly sodium carbonate , i n 
contrast with the calcium and magnes ium sa lts distinguishes this water 
from that in Bearpaw sands . The Pa.le~.Beds i nclude much bentoni te , and 
it is this minera l that acts ' as a water softener within the formation. 
The following analyses are typical of waters from t he Pale Beds : 

SE . sec. -~-~ ' NE . sec. 21 

Salts tp. 38 , r ge . 21 tp . 39, r ge . 25 , tp . 37 1 r ge . 24, tp. 38,rge . 23 

73 18 53 35 

52 14 45 38 

297 G79 464 562 

297 158 266 437 
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NaCl 31 45 130 

Tota l solids 760 1, 020 940 1, 260 

Hartlness 100 20 30 75 

Variegated Beds 

In Senlac Run.l Municipality, Saskatchewan, a re a number of wells 
that have ·water very similar in cha r a cter to th'.?. t found in t h e Bearpaw 
formation . These we lls tap an horizon that corresponds wi t h the Vari egated 
Beds i n Alberta , although they h"1.ve not been sepr:tr ated from the Pa le Beds . 
They a re less bentonitic than t he Pa le :Beds and darker in colour. The 
water is ha rd and ha~ a low di s solved solid content . The three ana l yses 
given below show a gr eat deal of s imilar ity and sugge st ~ common horizon . 

!Nill[ . sec. 21, NVv . sec . 3, SE ~ sec . 28, 
Salts I t p . 41 ,r ge , 26 t p .41,r ge , 28 tp . 40,r ge , 2 ~ 

CaC 03 250 3t5 125 

CaS 04 

MgC 03 1109 80 155 

~ :MgS 04 149 104 69 

- - - ·· 
Na2C0 3 .... 

Na2S04 98 132 386 

NaCl 12 12 18 

Tote. l :rns olids ! 640 640 1 78() 

Hardness 600 600 500 

Rib stone Creek Formation 

Chemical ana l yses of water f rom tne Ribstone Creek f ormat ion var y 
more than in t he Pale Beds ? the r eason be ing that at several different 
horizons the sediments show c:•nsiderable later ci. l variation - Th;; f onnation 
includes both marine and non- marine beds , thin coa l seams being pre sent in 
the basa l p~rt of the f ormation a round Paynton, whereas south of Lashburn, 
on Battle River , marine fossils wer e found in strata. consider Pd to b e at 
qpproximat e ly the same horizon . The wat er ana lyses show s imila rities ~Qthi.p 
limited ar eas , but long distance corre l at ions cannot be made safely except 
for the saline waters th9.t occur in the flowing wells a t Vera, Muddy lake, 
and at the south end of Tr amping Lake . Ana lyses of these vra:'l ers a r e gi ven 
in the following tab~o: 

Salts tp,,.41 ,rge . j tp . 41,rge t p . 35. 
SE ~ sec , 25 , l SE .. sec . 22 jj NE .. sec . 36 , I S1N ,sec .7 I SE . sec . 30 ;fSW. seclO , 
tp ,41,r ge 81 tp.41,rge ~ ;1 

24 24 , ;; 24, ! 24 , 
tp.381 r ge ·I 

22 , i r ge . 2J , 

Ca.C03 73 i 73 l1 73 198 108 t 90 - l - - i 
CaS 04 '.1 

I - - - M m- I -
- -
MgC03 38 38 38 52 69 I 52 

- ·- -
' Mg-So4 - - ... - I - l ... 
' i 

' 
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Na2co3 129 119 129 11 106 1Z5 

Na.2S O ~ 55 55 61 61 49 43 

Na.Cl 2, 929 3,036 2 , 690 2,863 3,531 3, 861 

Total solids 3,840 ( 3, 460 3,120 3,200 3,86 () 4 ,460 

Har dness 135 90 no 100 130 131') 

The similarity in these anlayse s sugge sts a common source bed , 
The distance between the Tramping Lake we ll ':l.nd the Vera wells is about 
40 mil gs. This water, which i s thought to come from the ba sa l sand of 
the Rib stone Cre ek formation , is not typical of wn. ter from the same 
stratigraphical horizon ia the vicinity of Battle River , one reason being, 
possibly, that at Battle River the stream h~s cut through the Ribstone 
C~eek formation exposing the sand members a long its banks . This may 
cause a more rapid movement of t~e under ground water in this a rea than 
farther south , 9.nd it is known that the r a te of flow is a controlling 
f actor that g<'Verns the change of ca lcium carbonate t o sodium ca rbonate 
when the softening reagents of bentonite or ~ lauconite are present in the 
sand . 

Some of the soft waters frC'm the Ribstone Cre ek formation cannot 
be distinguished from those of the Pa 'e Deds , whPreas others a re auite 
different . The follo¥dng ana lyses illustr atetsome of the different types 
of water from this fonnation : 

i 
Se . sec . Ind ,Agent; S'N . sec . NE . sec . ' Se.sec. NE . sec. NW . sec. 
11, tp . · Little 24 , tp . 36 , tp . i 26. tp. 36 . tp . 22 . 
46 , r ge . Pine I.R. 46, r ge . 43 , r ge . ;43, rge . · 41 , r ge ~ 42 . 

Sa l ts 28 21 18 18 ~ \ 24 23 

CaC ~ 3 90 90 410 73 35 73 125 

07 59 16 f"J 38 31 38 97 

64 .. 

217 392 283 592 129 196 

I 1 644 777 2,518 225 522 61 ·;11541 

NaCl 249 63 76 12 83 2,690 71 

1,340 3, 000 ! 620 
. 
1,200 ; 3 , 120 :1, 900 

! 
Tota l sol i ds!2,22 0 

' ' 160 750 ! llO 35 llO l 600 Hardness 280 
i 

The above chemica l analyses show such a wide range in the 
dissolved sa lts present in the different waters in the Ribstone Oreek 
forma tion tha t t hey cannot be used for correlat ion pur poses over a l arge 
a r@1 e. • 

Conclusions 

(1) In most instances water from glacial drift is auite 
differ ent from vrater from bedrock. 

tp . 
r ge , 

(2) Some of the bedrock ~orizons carry waters that show definite 
chemical characteristics. 

(3) Most waters from glacial till carry total solids a.mbunting 
to between 1, 000 andn5 , 000 parts per mill i on .-
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(4) Bedrock waters are commonly low in dissolved salts. 
Exceptions to this are to be found in w'3.ter fr om the Ribstone Creek 
formation . 

(5) Water from the Beo.rpaw formation is ho.rd . An average 
of ten wells gave a toto.l solid content of 1 , 100 parts per million . 

(6) Wa ter f r om the Variegated Beds resembles that from the 
Dearpaw formation . 

(7) Wa ters from the Pale Beds is mostly soft • .An average 
of ten wells gave a total solid of 1, 000 pRrts per million . 

(8) All soft waters conta in sodium carbonate (Nazc o3) , which 
is present in water from the Pale Beds and Ribstone Creek .formations 
but absent from the r. earpaw formation and V'3.r iegated Beds. 
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The chief topographice.l features in this municipality are 
Saskatchewan and Turtlelake Rivers. The former; which serves as the 
western boundary of the municipality, has entrenched itself in a valley 
about 150 feet deep and flows in a straight course to the southeast. 
'l'urtlelake River is a small stream. tha.t flows almost parallel with the 
Saskatchewan to join the latter a few miles below the southern boundary 
of the area.. Its banks are low> but large> flat plains on either side 
indicate that at one time it must hc:.ve been a very large stream. The 
bordering pl ains carry a surface deposit o:l sand and sc...ndy soj_l of 
fluvioglacial oriein tha·c originated from debris left by the melting ice 
a.nd was spread by the resulting water . The current carryine; the material 
could not have been swift, as the sand is fine and little gravel is 
associated with the deposits along the river. Another physical feature 
of interest is the abandoned drainage channel of Dry Gully, in tps. 48 
and 49, rge • . 21. This valley, about 100 feet deep and nearly h.:tlf a mile 
wide, was at one time the course of }~nglishman River, which now enters 
the Saskatchewan in tp. 50, rge. 21. 

The surface deposits in this municipality have been modified 
by the large amount of water that at one time flowed from the north, 
covering large parts of the area. The largest are those of the sand areas 
bordering the drainage channels previously mentioned . The mantle of 
olacial drift that caps the higher hills and underlies the sand and sa.ndy 
areas is, on the whole, very thin, though somewhat thicker on the ridge 
between the two drainage systems. In a well on sec, 2, tp. 48, rge. 20, 
the drift is more than f30 feet thick> whereas t o the south> in the 
Langmeade district> it has a depth of only 15 to 20 feet. 

The bedrock strata beneath the surface deposits outcrop at 
various places along the drainage channels, pc..rticularly along Turtlelake 
River and Dry Gully. These are all shale, except for a bed of fine-gr2.ined 
sandstone exposed in a road-cut south of sec , 14; tp, 49> rge. 21, at an 
elevation of 1,781 feet . This sand is very fine grained and only 6 feet 
thick, and it is believed to be a lens within the Lea Park formation . The 
only indications of the higher, Ribstone Creek sandstone were some loose 
fragments fcund along Turtlelake River in sec. 30> tp. 47, rge. 19, and it 
appears that this fomtation has been wholly removed by erosion prior to the 
deposition of the glacial material. The shale that underlies the drift 
rises in elevation towards the north nt a rate of G to 10 feet to the mile. 

The surface deposit of glacial material yields the required 
we.ter supply from comparatively shallow wells, with the exce~)tion of one 
or more in tp. 49, rge. 21; that a.re in a. sand in the Lea Park fonnation. 
The exceedingly shallow depths are owing chiefly to the thin deposit of 
glacial drift tha.t overlies the impervious shale . In the sand ci.nd light 
soil areas the water supply is usually very e;ood. Also where tho surfr.ce 
deposits have been reworked and contain a considerable 2Jnount of sand and 
gravel, as in tp. 49, rge. 19, the supply is sufficient to meet requirements, 
But where the drift contains only sm[\ll bodies o.f sand and gravel the water 
supply affords a serious problem . Tb is is especiaJ.ly true for a m.unber of 
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farmers in tp. 47> rge. 20, who must haul water from springs several 
miles distant. S:tmilar conditions prevail along the north side of tp. 48, 
rge. 19. In the very shallow wells the supply falls off very noticeably 
with any decrease in annual precipitation, such conditions having affected 
several wells during dry years. The only remedy is to try to locate new 
sources of water, either by digging deeper wells or by locating bodies of 
sand and gravel that have hitherto not been tapped. Unfortunately, the 
Lea Park formation does not, as a. rule, contain suitable water-bearing 
sands. The sandstone located on sec. 14, tp. 49, rge. 21, is very fine 
grained, and its possibilities as an aquifer are, therefore> considered 
to be very limited. 

Township 4~ange 19. An outwash deposit in tp. 46> rge. 18 
extends westward and underlies tp. 46, rge. 19. Water in it is found at 
shallow depths> and where it is intersected by the valley of North Sask­
atchewan River springs occur> as on NW. sect, 23 . Underlying the drift 
is Lea Park shale, and although a well 110 feet deep on SE. sect. 36 reached 
the top of this formation, it found a very poor supply of water. There are no 
known ~1ater sands in the Lea Park shale in this township, so that sands 
in the glacial drift are the only known beds containing a water supply. 

Townshi_E. 474 _ Ran,.B!3_ 19. Turtlelake :ti.iver flows diagonally acros r· 
this township from northwest to southeast in a broad valley with gently 
sloping banks. The river has eroded through the surface deposits of sand, 
silt, and boulder till into the underlying marine shales of the Lea Park 
formation, which are exposed at several places along the river bank. A 
strip of sand about a mile wide extends along either side of the valley 
across the township, except through sections 20 and 29> and is bordered by 
light-textured soils. This sand and sandy soil is a fluvioglacial deposit 
that was laid down by the river waters before the present channel was formed. 
Heavier soils, composed largely of boulder till 1 occur along the west side 
of the township and also in the northeast corner. 

,..) 

Glacial deposits are the only source of water supply in this 
township, as the Lea Park shales that underlie them are not known to contain 
beds of sand. For this reason the water supply is obtained mostly from 
shallow wells. Outcrops of shale along the river range in elevation from 
1,755 to 1,645 feet. The top of the Lea Park, however, would be expected 
to be somewhat higher than the outcrops along the river, and .the thickness 
of the drift cannot, therefore, be very great, especially on the lower, 
sandy areas. In a well on N12. section 31, shale was encountered at a depth 
of 10 feet at an elevation of 1,006 feet. On the higher land centering 
around section 18 the drift may be thicker, as a well on this section 
struck water in gravel at a depth of 40 feet, but the average thickness 
should be less than 50 feet. Saturated sands commonly overlie impervious 
clay or shale beds, and in such places, where the drift is thin. a good 
supply of water can be obtained at shallow depths, as illustrated by a 
well on NE. section 6~ which, though only 6 feet deep, has yielded an 
abundant .supply over a period of years. This condition exists on sections 
6 and 7, and the dip of the 'aquifer follows the surface topography fairly 
closely. The impervious layer underlying the sheet of sand is thought to 
be shale, although the material was not available for examination. 

East of Turtlelake River the well records indicate that the 
water horizon lies between elevations of 1,760 and 1,765 feet. The depth 
from this aquifer to the Lea Park shale is not known, but the possibilities 
for lower horizons are not considered to be good, as the bedrock is exposed 
at a higher elevation on sec. 7J tp. 48~ rge. 18. The top of the shale is 
an uneven surface, and~ hence, may be encountered at different levels 
within very short distances. Where sand in the drift is scarce any 
depression or small valley in the shale is considered very important, 



- 18 ... 

beoause the drainage surfaee provided by the top of these impervious rocks 
permits the assumption of seepage from the surface, 

~ship 47, Ra_n..ge 20. The part of this township in Turtle 
River municipality is a broad ~idge between Saskatchewan River to the 
southwest and Turtlelake River to the northeast.. Boulder till, with 
considerable gravel, forms the surface deposit. The Lea Park shale does 
not outcrop in this area, but as shale was struck in a deep dry hole on 
section 23 at an elevation of 1 1 788 feet, and as outcrops of shale are 
found along Turtlelake River to the northeast, it is thought that this 
fonnation underlies the drift over most of the area, Wells on sections 10 
and 22 indicate that a bedrock sand mny occupy ~ limited nren pnrnlleling 
Saskatchewan River • . Other evidence supporting this possibility is the 
oocurrenoe of springs along the river bank at an elevation of about 1 1 700 
feet, Furthermore, an outcrop occurs on the west side of the river in 
section 19 at an elevation of 1,700 feet, indicating a west dip of about 
20 feet to the mile, The drift deposits must, however, be wholly relied 
upon as a source for water. Their thickness is not considered to be very 
great, because on seotion 23, in the deep dry hole referred to above, it 
was only 15 feet thick. The seepage that occurred at the contact was 
insUffioient to meet requirements, and several other wells have failed to 
yield an adequate supply of water. The drift along the crest of the ridge 
is about 25 feet thick, but is thicker to the southwest along Saskatchewr:i.n 
River. 

There are two reasons why securing a.n adequate supply of water 
offers a serious problem for some of the farmers. First, the drift is thin 
nnd contains one or at most only two aquifers. Secondly, the bedrock stratum 
below the drift is an impervious shale that yields very little or no water. 
Eicoept for wells along the river, water is obtained at depths ranging from 5 
to 15 feet. The main aquifer is a sand below the surface deposit of boulder 
till, and, though fairly extensive, it is absent in some places, as has 
already been pointed out. When it is impossible to locate a sand bed above 
the shale a seepage supply may be obtained on top of the shale itself, 
especially if e. low point on the drainage surface can be found. The main 
source of water comes from an extensive sand deposit, but in addition smaller 
sand and gravel beds occur as l enses and irregular bodies, and, in some 
instances, may be traced for considerable distances by following gravel 
showings on the surface. The usual trend is northwest and southeast, As 
the water table is near the surface, prospecting for sand and gravel deposits 
can commonly be greatly facilitated by using a small auger, and this method 
is also very useful in determining the slope of the shale surface, 

Should the annual precipitation continue to be less than 
normal over a period of years a shortage of water in the shallow wells may 
result. A new source must, therefore, be sought, and, if the facts as pre­
viously stated are kept in nrind, a systematic search will probably result 
in obtaining an adequate supply. 

To~sh~8J Range 19. · Turtlelake River flows norther~y along 
the west side of the township. The banks are low, and the country rises 
gradually to the northeast. The sandy area that borders the river is joined 
from the northeast by a similar one > about 2 miles wide, that trends 
diagonally across the township, The sand area is bordered by light-textured 
soil that grades into boulder till in the southeast corner and along the 
north side. 

The drift deposit is underlain by Lea Park shale, which is 
exposed in SVv. section 6 at an elevation of about 1, 750 feet, and is 
encountered in wells in the townships to the north and east at somewhat 
higher elevations. For these reasons it .is concluded that the shale 
underlies all of the township at no great depth below the surface> and 
that drift is of variable but no great thickness. 



·-19 -
In the vicinity of Edam and in a strip about 2 miles wide 

along the west side of the township 11ater is obtc.ined in a coarse sand 
at depths of 15 to 30 feet. This ~and is an outwash or fluvioglacial 
deposit that was laid down by water and subsequently covered with boulder 
till. It forms a good aquifer in this region. In the town of Edrun 
sandpoints are used very successfully in the wells. Similar conditions 
are prevalent in the sand and sandy areas trending diagonally across the 
township from the northeast. However> in northern and southern parts of 
the township, covered with boulder till, the usual runount of sand does 
not appear to be present between the drift and the underlying shale. Most 
of the water supply, which in places is insufficient to n1eet requirements, 
is from a seepage that forms on top of t~ te shale. Under these conditions 
one of two things may be done: either the seepage supply may be inereased 
by locating a low area on the drainage surface of the shale, a problem that 
may necessitate digging several wells or test holes to determine the slope 
of the shale surface; or it may be found that sand and gravel pockets in 
the drift will yield the required amount of water. Locating one of these 
lenses or pockets is> however, a matter of chance, as they are irregularly 
distributed through the drift and have no definite limits or shape. 
Possibilities of water in the underlying shale are ver<J poor, as no sand 
beds are known to be present. 

TownshiE 48J._Bange 20. The broad ridge that parallels 
Saskatchewan River to the south continues northward into this township, 
trending almost diagonally from southeast to northwest. Boulder till 
covers the ridge, but is broken by a strip of sand on sections 14 and 15. 
Elsewhere in the township a: surface deposit of sand rests on the glacial 
drift~ The thickness of the drift is at least 84 feet on section 2, where 
the bottom of the well has an elevation of 1,751 feet, corresponding very 
closely to the level of the shale on Turtlelake River to the east. It 
appears, therefore, that the drift thins to the east and west from the 
crest of the ridge. 

There are no outcrops of bedrock in the township. The Lea 
Park shale was struck below what was considered to be glacial sand in the 
well on SW, section 2) and it seems probable that this formation everywhere 
underlies the drift. However, pieces of sandstone resembling that from the 
Ribstone Creek formation were found along Turtlelake Iliver to the southeast, 
so that the actual contact with the Lea Park must be very close to the top 
of the shale in this well. It is, therefore, possible that some Ribstone 
Creek sand may overlie the shale on the higher land to the north, especially 
~f the drift thins in that direction, but for all practical purposes the 
water supply should be looked for in the overlying drift. 

In the sand and sandy areas r. good supply of water is obtained 
at shallow depths. Only a few records of these shallow wells are, however> 
available for study, and as the drift varies in character from place to 
place it is difficult to reach conclusions on the possibilities of obtaining 
water at specific well sites. Two aquifers may be present. The upper one 
is at the base of the surface deposit of sand and has yielded a good supply 
in the past, but dry years will decrease the supply very materially. The 
lower horizon, which is within the drift, has been encountered in several 
wells. On section 30 it has an elevation of 1,776 feet, and on SW. section 
14, 1,794 feet. Both of these wells are 30 feet deep. 

It has proved more difficult to obtain a good supply of water 
in the areas of boulder till. On section 2 water was encountered in sand 
so fine that it prevented the well from being completed satisfactorily. This 
horizon is placed at the base of the drift, as the material from the bottom 
was thought to be shale. 
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To_vynsh=!-_p_4._9..J,.. B:.a_l)_g_e 19. The surface of this township is 
a relatively flat plain sloping gently to the southwest. The mantle of 
glacial drift is composed of boulder till, except for a strip of sand 
that parallels Hhitemud Creek and extends to the northwest as a belt 
2 miles wide through sections 14, 15, 21, 22, 28, and 33. 

The bedrock that underlies the drift is a shale, and was 
encountered in several wells at depths ranging from 20 to 50 feet. So 
far as known this shale is typical of the Lea Park formation. The 
elevation at which the shale was encountered rises towards the north from 
1,783 feet on section 6 to 1,906 feet on section 31. This is believed to 
be due to a rise in the strata towards the north, unless the sands that 
form part of the Ribstone Creek formation in the south thin towards the 
north and are too impervious to act as an aquifer. 

The water supply in this township is obtained from wells 
with an average depth of 23 feet, the deepest one being SO fe et. The 
aquifers are all sand or gravel deposits within the glacial drift, whose 
thickness varies from 20 to 50 feet. The water supply must be obtained 
within the drift, as the underlying shale is not known to contain any 
water-bearing sands. 

In the area of sand and sandy soil water is easily obtained 
at the base of the sand on top of the boulder till, This sand deposit 
was laid down by running water from the melting ice-sheet to the north; 
and, therefore, would be expected to slope or dip to the south. The boulder 
till that underlies the sand may contain sand and gravel that would serve 
as aquifers should it be necessary to die deeper. The combined thickness 
of sand and boulder till will not be in excess of 50 feet. 

In the areas of ground moraine water has not always been 
obtained with the same degree of success. Most of the wells encountered 
sand and gravel, but the supply of water did not everywhere meet the 
required needs, leading to the conclusion that the aquifers were small. 
As the bedrock surface slopes to the south, it seems logical to conclude 
that whatever sand or gravel is present will slope in the same direction, 
as the water that deposited them must have come from the north or northeast . 
It is, therefore > difficult to correlate th6 differ ent aquifers in this 
township on their respective elevations. It can~ however, be said that 
the drift has two water-bearing horizons; one in the upper 25 feet and 
one near the base, These deposits are not continuous beds.1 as wo.s 
demonstrated by the small supply of water in some of the deeper wells, and 
the presence of gravel in several of them suggests an outwash deposit 
bordering the sand Ei.rea to the west. Such a deposit should also slope to 
the south, as the water that did the sorting came from the north or 
northeast. 

Town3hi.£~ Ral.l~ _ _?Q. A light-textured soil , derived from 
a river deposited silt or alluvium borders Turtlelake River for a mile 
or more on either side . \fost of the flat plain the land rises gently to 
a very pronounced hill contr1ng in section 20. This elevated area is 
covered with a sandy boulder till, which may be part of a broken moraine 
trending northwest. However, in appearance the hill resembles one that 
might have CJ. core of bedrook, and no great thickness of boulder clay can, 
therefore> be assumed. Several of these erosional remnants occur west of 
Saskatchewan River and are associated with varying amounts of morainal 
material . The only well that has penetrated the drift is one 28 feet deep 
on NW. section 6, which reached bedrock shale at an elevation of 1, 823 feet. 
There are no outcrops of the underlying bedrock in the township, but from 
well records in the township to the east it is believed that Lea Park shale 
underlies the area. On the higher land to the north the drift may be 
considerably thicker, but the higher elevations in that direction may be due 
in part to a rise in the bedrock surface. 
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Shallow v·iells supply the required amount of water. They 
have an average depth of 15 feet, and the deepest one is only 28 feet. 
The aquifer is, aliaost without exception, a fine sand, and gravel is 
notably scarce in this township. These aquifers are, nevertheless, 
believed to be all \vi.thin the glacial materials. On the flat pl~in 
adjoining Turtlelake River water is easily obtained at shallow depths. 
The elevation of the aquifer in the north is around 1,850 feet, but 
it slopes gradual~ towards the south. On the higher, drift-covered 
area to the west there is not the same degree of regularity, and al­
though the wells are shallow they do not always yield sufficient water, 
particularly in sections 5, 6> and 9. Shale was reported in the well 
on section 6 at an elevation of 1,823 feet, and; therefore, other wells 
at higher elevations have better possibilities of striking an horizon 
above the shale. Further prospecting for water horizons near the surface 
should not be neglected; as a boulder till deposit is variable in 
character and in many places a good shallow well may be obtained a short 
distance from a dry hole. 

Difficulty has been encountered in finding water on N1'!. 
section 20. Here the elevation is much higher than that of the neighbouring 
farms, so deeper digging is advisable as long as the material is boulder 
clay. This can be distinguished from the underlying shale by the presence 
of small granite and limestone pebbles. The thickness of the drift on the 
higher land is not known, but is assumed to be considerably greater than on 
the plain to the south and east. The upper 25 feet of the drift contains 
a large amount of sand, which is believed to be present as numerous small 
separate deposits rather than as a single bed. Because of this> two wells 
at no great distance apart and at approximately the same levels may tap 
two different sands. Therefore, if a well should go dry it may be possible 
to tap a different source nearby. The underlying shale does not as a rule 
contain ;my suitable water sands. A very fine sand and sandstone bed 6 f<x,t 
thick is exposed at an elevation of 1,781 feet in a road-cut on the west 
bank of a dry gully on section 14 in the township to the west. This s0;-id 
occurs, presumably, in the Lea, Park form.1::'.tion, but is very fine, thereby 
limiting its possibilities as an aquifer. It may extend to the east, but 
owing to its limited possibilities as an aquifer, hardly Justifies in­
vestigation. 

~s_tlip ~9, Range ~l. The main physical features in this 
township are Saskatchewan luvor on the west and Dry Gully trending almost 
north close to the east side. Between these two drainage channels is a 
broa.d ridge that forms a very pronounced hill fo.oing north. Dry Gully, at 
one time the bed of a large river, is believed to be the old channel of 
Englishman River. There is also the possibility that part of the So.skatchowan 
found its way through this channel before the river had entrenched itself 
very deeply in its present valley. The light sandy soil that covers the 
greatest part of the area, except the higher land to the north~ is a silt 
deposit left by the flood waters from the adjoining river. 

Several outcrops of dark grey marine shale are exposed along 
Dry Gully, One of these is on the south side of section 14 in a road-cut 
on the west bank, showing a bed of very fine sandstone 6 feet thick. This 
sand is underlain by dark grey, impervious shale, and is believed to be a 
sand lens within the Lea Park formation. The elevation of the top of this 
bed is 1,781 feet. On section 54 the top of an exposure of shale occurs at 
1,825 feet. The whole township is, therefore, believed to be underlain by 
the Lea Park formation, 

The drift deposit is not oonsidered to be very thick, as 
several wells have encountered the top of the shale at depths of less than 
50 feet. In the northwest part of the township, where the land is fairly 
high, the drift may be thicker. 



The sorted material within the drift supplies most of the 
water in this township. One well, however, on seotion 11 obtains soft 
water in sand believed to be within the Lea Park formation , and several 
other soft-water wells are reported in blue elay or on top of shale that 
may represent the same stratura. Suoh wells on secti ons 26 and 29 have 
elevations of 11 793 and 1,796 feet respeetivel y. This horizon rn.a.y} 
therefore, be found at intermediate points below the deposit of drift. 
No strong flow can be expGeted because the sand is very fine grained. 

From the large number of wells reporting a. gravel aquifer 
it would appear that an outwash deposit is present west of Dry Gully, 
extending from section 2? south to section 3. In the north the elevation 
of the aquifer is about 1 1 790 feet, but falls to 1,750 feet on section 3. 
On sections 26 and 27 it is reached at a depth of between 40 and 50 feet, 
and to the south the drift covering is thin and depths are less than 
20 feet. This constitutes the main aquifer in the township, and appears 
to have a wide distribution. On the higher land to the north sand and 
gravel pockets ooour in the upper part of the drift and yield water at 
shallow depths • 
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I 
WELL RECORDS 

.. 1 H&IOHT TO WHICH I LOCATION WAna WlLLRll& 

WKLL 
1'YPS DJtPTH AL TrfUD& · 

OP OP WltLL 
No. u lee. Tp. WELL WELL (a"°"e • • Above (+) 

Ree. Mer. lanlJ Below ( -) Elev. 
Surface 

-- - - --- - · 
9 ' s.- '6 19 8 bored 32 17~ - 20 1733 
9 S6 " 19 s bored 110 1'12CS 

I 

NW 6 4'1 19 s dug 10 1780 
NZ & 47 19 s dug t5 ' 

1790 - ' 1786 
SW 6 4'1 19 3 dug 2!5 17t5t5 - 19 1736 
SB 'I 4'1 19 3 dug 8 1810 

. 1B 12 47 19 3 dug 12 17'1~ 
NB 14 47 19 s dug 16 1778 - 14 1764 
SE 18 47 19 s dug 40 1868 - -
SB 215 4'1 19 s dug 18 l'18S -115 1768 
n SJ 47 19 3 dug 20 1818 - 10 1808 

. 

HI 10 4'7 20 s bored 80 1783 - 30 17r53 

SW 12 47 20 3 bored '50 17815 - 3f5 1750 
9 23 47 20 3 bored' 165 1803 

SW 26 47 20 3 dug 115 1778 -
SW 2'7 4'7 20 3 dug 16 17Q3 -
SW 28 47 20 3 spring 1723 
SW 3t5 47 20 3 dug 20 1800 -

SB 1 48 19 3 bored 60 1'188 - -
SB 2 '8 19 3 bored 18 1'183 - 15 1768 
NE 2 48 19 3 dug 20 1803 - -
NB 14 48 19 3 bored 23 1833 - -
SE 26 '8 19 3 bored 21 1900 10 1890 

8'f . 2 '8 00 3 bored 84 1833 - -
SW s 48 20 s dug 18 180, - 16 1788 
NE 3 4B 20 3 bored 75 1878 - 45 1833 
NW 10 48 20 3 dug 16 1850 - 11 1839 
SW 14 '8 20 3 bored 30 1824 - 10 1814 
SW 23 .ft8 20 3 bored 315 1834 - 25 180Q 
SB 30 48 20 3 dug 30 1806 - -
SW 32 48 20 3 bored 40 1893 - -

l 
I 

--
NOT&-All depth1. altitud-. hriah•• llnd elcvetic:ir-• 

&iven above are m feet. 

R 
-25-

1 M • • r 
PRINCIPAL ?IATBR·BEARINO BED 

Depth Elev. Geo!oeic:al Homon 

I 

32 1721 glacial 
30 169~ top or aha!• 

10 1770 glaoial 
cs l'18S glacial 

2e 17:!> glacial 
8 1808 glacial 

12 1761 glacial -
16 1762 glacial 
40 1828 glacial 
18 176:5 glacial 
10 1808 glacial 

80 1703 bedrock ? 

50 1735 glacial ? 

15 1?63 glacial 
16 1777 glacial . 

glacial 
20 1780 glacial 

50 1738 glacial 
9 1?74 glacial 

16 1787 glacial 
21 1812 glacial 
21 1879 glacial 

82 1751 glaoial 
18 1786 glac ia l 
74 1804 glacial 
14 1836 gl acial 
30 1794 glacial 
34 1800 gl acial 
30 1776 glacial 
40 1853 glac i al 

I 
I 

BM 

f ---
' TEMP. UUTO 

WHICH CHARACTER or YIELD AND REMARKS 
OP WATER WATER WATJtR 

(ID .... ) IS PUT 

I 

hard D.S. Good auppl.J' 
Tery poor 1'. Seepage on iop or •hale. Present 

aupply troa 12-llow well and Turtle R. 

hard D.S. Good supply 
hard D.S. very good supply 
hard D.S. Good supply in yellow sand 
hard D.S. Good supply in sand 
hard D.S •. Good supply in aand 
hard D.S. Good supply in aand 
hard D. S. Good supply in graTel 
hard D.S.. Good supply in tine aand 
hard D.S. Poor supply. Water hauled from river. 

hard s. Good aipply in sand. Large spring 
on r i w r 1:a nk at aame elevation. 

hard alk. D.S. Limited supply in dark aand. . 
Dry hole in Lea Park shale. 
Top o f shale at l~' - Elev. 1788. 

hard D.S. Limited supply in 1'1ne sand 
hard D. S . Good supply 1n t im sand. 
hard Spring flar s continuously. 
hard D. S. Good supply in a and 

hard alk. D.S. L1mi ted supply on top ot shale 
hard alk. D.S. Seepage supply on top of shale 
hard alk. D.S. Seepage supply on top of shale 
hard D. Limited supply on top or shale 
hard alk. D.S. Fair supply 

hard alk. D. S. Limited s upply in yellow sand 
hard D. S . Good supply in gravel 
hard a l k. D.S. Good supply inf ine yellow sand 
hard alk. D.S. Good supply in ye l lar sand 
hard D.S. Goo d supply 
sort D. S. Good supply 
hard D • .3 . Limited supply, .Anot her wel l 10' deep 
hard D. S. Good supply 

I 
tD) Dom .. tic; (S) Stoc:k; (I) lrriaation; (M) Municipality; (N) Not UMd. 

UO Sample taken foe analylla. 



-- --- -

LOC.'~TION 

WELL 
No. 

~ Sec. Tp. Rae. 

- - -- - - -
1 NW 2 4r9 19 

3 NW 4r 49 19 
4r NW 6 49 19 

~ 5 SE 6 49 19 
& SE 8 49 19 
7 NW ' 8 4r9 19 
8 N!! g 49 19 
g NW 10 4'9 19 

10 SE 13 4'9 19 
11 NW 14' 4'9 19 
12 SW 16 49 19 
13 SW 17 .g 19 
14' NE 18 4'9 19 
15 S:! 22 49 19 
16 NE 22 49 19 
17 ?TE 2·4 49 19 
18 NE 26 4-9 19 
19 SW 27 49 19 
20 SE 28 4:9 19 
21 N!! 30 49 19 
22 NE 31 4r9 19 
23 NlC 32 49 19 
24r NW 34r 49 19 
25 l ~ 34' 4'9 19 
26 35 49 19 
27 : SW 36 49 19 

2 NW 2 4-9 20 
3 SW 3 4-9 ~~ " NW " 49 
5 SE 4r 49 20

1 

I 

& SW 5 49 
~~ 7 NW 6 4'9 

8 NE 9 49 20 
g NJ: 16 49 . 20 

10 SE 20 49 20 

l~ 
NE 20 49 20 
SW 20 49 

i~ 13 NW 20 49 
14 SW 22 49 
15 NE 24' I 4r9 ~c l 16 SE 34' I 49 
1 7 NW 35 49 20 
18 NW 36 4'9 2C 

- -IL. - -I 
II LL: -- - L._ -

-26-. 2 

WELL RECORDS- Rural Municipality of. ..... ~~~J:.~ .... ~J.!"~.r. .. Ji.Q.,. ." .:i~.?"'" .. .S.akat.che.nn 
B 4-4 

I i HKIGHT TO WHICH I I I I I PRINCIPAL WATER-BEARING BED I 
j TEMP. WATER WILL R.ta . 

USE TO I TYPE OE.PTH ALTITUDE 
OF W &LL I CHARACTER OF WHICH 

YIELD AND REMARKS 
OP' 

WELL WELL ( abov~ oee Above { +) OP' WATER WATKR WATER 

I 
Mer. l~veh ~low ( - ) Elev. Depth Elev. I Geo!oeicaJ Horizon 

(in 9F.) IS PUT Surface I \ 
I 

I I 
I 

I I . ' I 3 dug 2'5 1911 25 1886 glacial soft D. Poor supply 1n blue ell y 

3 dug 32 1824 32 1792 ~lacial hard D. L1mi ted supply in gravel 3 dug 16 1 1810 16 1?94 glacial hard D. Good supply in aand 3 dug 20 1803 20 178~ Lea Park hard D.S. Good supply on bp of shale 3 dug 40 1863 4:0 1823 glacial hard D. Limited supply in sand 3 I dug 18 1862 18 184 glacial hard s. Water in sand vein 3 17 1857 l '1 1840 glacial hard D.S. Geo d a upply in gravel 3 12 1880 12 1868 glacial sort D.S. Good supply in smd sl dug e 1870 5 1865 glacial hard D.S. Good supply 
3 ' 50 1901 50 1851 Lea Park hard D.S. Good supply on top or shale 3 dug 1'5 1904r U5 1889 glacial aott D.S. Good supply in sand 3 dug 20 1891 20 18?1 glacial soft D.S. Limited supply in -gravel 3 dug 20 10g.e, 20 1874- glacial sort D.S. Good supply in gravel 3 dug 14' 1912 14- 1898 glacial hard D.S. Good supply in sand. 
3 dug 1:5 ig22 15 1907 glacial sort D.S. Good supply in send. 3 dug 21 1894' 21 1873 glacial sort D.S. Good supply in sand. 
3 · dug 18 l930 18 1912 glacial hard D.S. Good supply in clay. 
3 dug 12 1886 12 1874 glacial soft D.S. Good supply in rim sand. 3 dug 9 1887 I 9 1878 glacial hard D.S. Good supply in tine sand. . 
3 dug 3& 1912 36 18?6 glacial hard D.S. Good supply in tine sand. 
3 dug 40 19~ 40 1906 Lea Park hard alk. s. Good supply on top of shale 
3 dug 2~ 1907 ! 25 1882 glacial hard alk. s. Good supply in gravel 
3 dug 10 U~4'6 10 1936 glacial hard alk. s. Good supply in sand 
3 dug 50 1961 50 1911 glacial hard alk. D.S. Limited supply 3 ! dug 18 1950 18 1932 glacial sort D. Poor supply in ·gravel and clay. 
3 dug 26 1937 26 HHl glacial hard n. Poor supply in sand. 

3 14 1876 14 1862 glacial hard D. Good supply in t 1ne sand. 
3 12 1901 12 1889 glacial hard D.& Good supply in fine sand. 
3 dug 13 1875 13 1862 glacial hard alk. D. S. Goo d supply in sand. 
3 1'7 1907 -12 189~ 17 1890 glacial soft D. Good supply in sBDd. 

~ I 
15 18?4 15 1859 glacial hard D. L1m1 ted supply. 
28 1851 28 1823 glacial hard alk. D.S. Li.mi ted supply on top of male 

3 1 16 1907 16 1891 glacial hard alk. D. Limited supply in blue oiay 
3 8 188~ - 4 188 ~ 8 1877 glacial hard D. Good supply 
3 16 1862 16 1846 glacial sort D. Good supply in sand. 
3 12 1863 12 1851 glacial hard D.S. Good supply in sandy clay. 
3 22 1906 22 1884 glacial hard D. Good supply. Similar well t> r atook. 
3 28 1991 Dry hole. 
3 12 1882 12 1870 glacial hard D. S. Good supply in sand 
3 20 1842 10 1822 glacial sort D. Good supply in tine aand. 
3 24' 1866 24' 1842 glacial sort D. s. Good supply in gravel 
3 lg 1860 19 1841 glacial hard D. Good supply in blue sand. 
3 22 1875 22 1853 glacial sort D. S. Good supply in fine sand. 

I 
I 

N OTE- All depths, altitudes, hci&hts and elevations (0 ) Domestic ; (S) Stock ; (I ) I rrip tion; (M ) M unicipalit y ; (N ) Not ~ 
&iven above arc in feet. on Sample taken for anal)"liL 

.,,. 

. 

I 
I 



·i _ w ~LL RECUKlJ:S-K ural Mun1c1pa11ty ot_'l'urt.!~L.~!!.~..r..-.N2..!" .. ~9. . ., ... saaka.tche•an 
' ,, . 

I . I I ! I I LOCATION I H&lOHTTOWHJCH PRINCIPAL WATER-BEARING BED I I ' 
WAT&R wn.i.Rtn . I TltMP USE TO 

; OF OF Wt:LL YIELD AND R&MARD 

~ Sec. Tp. Rae. Mer. W&LL WELL !even Bel&:~) Elev. Depth Elev. (no!o&icaJ H~ (lo "JP.) IS PUT 

W&LL TYPE DEPTH ALTJTUD& I CHARACTER OF . WHICH 

No. (above ... Above(+) OP'WATltR WATER WATltR I · 
----- _ I t • • ' ,:---- --------------

' 1 SB 3 49 21 3 dug 12 1787 -10 1777 12 17115 glacial sort D Good supply in fine eand t. 

2 NW 3 49 21 S dug l-' 17'70 lii l '7&6 glac 1al , hard . D.S. Good supply in gravel 
3 D 8 •9 21 S dug l-' 1'120 14 1'106 glacial harO, D.S. Poor supply in alay 
• NB 9 49 21 3 bored l& 1780 -10 17'70 le 176~ glacial har4 D.S. Poor supply in 0181' 
e NB 11 49 21 3 dug 20 1'799 20 1779 Lea Park sott D.S. Limited supply in very fine sand. 

Several wells re,uired.-
6 NE 13 49 21 3 10 1830 10 l82C Lea Park soft D. Water in fine sand 
'1 SW l& 49 21 , 3 bored 17 18~9 -14 18ii~ 17 18"2 Lea Park sort D. Limited supply 

10 NW 16 49 21 3 dug 12 178& 12 1773 Lea Park hard D.S. sur:rioient supply in gravel. 
11 NB 16 49 21 3 dug 10 1805 - 7 1798 10 1795 Lea Park hard D.S. Good supply in sand 

8 SB 17 49 21 3 dug l& 1738 -13 172~ 16 1722 Lea Park sort D.S. Good supply in blue clay 
g SE 20 49 21 3 dug 20 1788 -18 1770 20 1'168 Lea Park hard D.S. Good supply in sand , .. - ~ F 

12 SB 21 49 21 3 dug 17 1802 -14 1788 17 178e Lea Park hard D.S. Good supply in clay 
13 SB 22 49 21 3 dug 24 1820 -22 17QB 24 1?96 Lea Park soft D.S. Good supply in gravel 
14 SE 23 49 21 3 dug 20 17:54i 20 1734 Lea Park sort D.S. Good supply in olly 
15 ~Ttf 25 49 21 3 dug 34 1818 -14 1804 34 1784 Lea Park hard D.S. · Good supply in sand 
16 S1f 26 49 21 3 bored 30 1823 -18 180~ 30 1 793 Lea Park sort D. s. Good supply on top ot !hale 
17 SB 27 49 21 3 dug 12 181Q - a 1811 12 1807 glacial sort D.S. Good supply .in olay 
18 SE 28 49 21 3 dug 40 1837 -37 1800 40 1797 glacial hard D.S. Limited supply in gravel · 
19 NE 28 49 21 ~ bored 40 1829 -20 1809 40 1789 glacial hard D.S. Good supply in gravel 
20 SE 29 49 21 3 bored 48 1844 -15 1829 48 1796 glacial sort D. Good supply in blue oley 
21 ~ 32 49 21 3 dug 10 1902 - 7 189~ 10 1892 glacial sort D..S. Good supply in sand 
22 tm 33 49 21 3 dug 12 1925 - 9 1916 12 U~l~ glacial sort D.S. Good mpply in sand 
23 SE 35 49 21 3 dug 16 1843 16 1827 glacial sort D. Limited eupply in tine aand. 

I 

' 

• 
I 

I : I 

' 

'""" Non-All dept.hi, altitudes, heilhta and elevati~ (D) Domatic; (S) Stock; ( I ) Irription; {M ) Municipality; (N) Not UMd. 

I= liven above are iD feet. (#) Sample taken lex analysia. -1-i 
.... 
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