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INTRCDUC TION 

Information on the ground-water resources of east-central 
Alberta and western Saskatchewan was collected, mostly in 19351 during 
the progress of geological investigations for oil and gas. The region 
studied extends from Edmonton' in the west to Bnttleford in the east, 
and from township 32 on the south to township 59 in western Alberta, 
township 63 in eastern Alberta, 3.nd in part as far north as township 
56 in western Saskn.tchewan. 

This region is crossed by North Saskn,tchewan and Battle 
Rivers, and includes other more or less permanent streams. Most of 
the lakes within the area, h~~ever, a re alkaline, and water is 
obtained in wells from two sources, namely, from water-bearing sands 
in surface or glacial deposits, and from sands in the underlying bedrock. 

A division has been made in the well records, in so far as 
possible, between glacial and bedrock water-bee,ring sands. In 
investigations for oil and gas, however, the bedrock wells were used to 
trace the lateral extent of geological formations, with the result that 
the records deal more pa rticularly with this type of well. No detailed 
studies were made of the glacial materials in relation to the water-supply. 
nor were the glacial deposits mapped adequately for this purpose. In 
almost all of the region investigated in Alberta, a nd in all but the 
northeast part of the region studied in Saskatchewan, water can be 
obtained from bedrock. In a few places, however, the water from the 
shallower bedrock sands is unsatisfactory, and deeper drilling may be 
necessary • 

. The water records were obtained mostly from the well owners, 
some of whom had acquired the 1 land after the water supply had been found, 
and hence had no personal knowledge of the water-bearing beds that had 
been encountered in their wells. Also the elev'.3. tions of the wells were 
taken by aneroid barometer and are, consequently, only a pproximate. In 
spite of these defects, howe,rer, it is hoped that the publication of 
these water records may· prove of value to farmers, tovm authorities, and 
drillers in their efforts to obtain water supplies adequate for their 
needs. 

In collecting this information several field parties were 
employed. These were under the direction of Professors R. L. Rutherford 
and P. S • Wai:ren of the University of Alberta, C. H. Crickmay of 
Vancouver, and c, o. Hage, until recently a member of the Geological 
Survey. The oil and gas investiga tions of which these water records are 
a part were undertaken under the genera l supervision of G. s. Hume. 

:--·1blication of Results 

The essential informntion pert~ ining to ground-water conditions 
is being issued in reports.that in Saskatchewan cover each municipality, 
and in Alberta cover each square block of sixteen townships beginning at 
.the 4th meridian and lying between the correction . lines. The secretary---.... 
treasurer of each municipality in Saskatchewan and .Alberta will be 
supplied with the info::-matiori covering that municipality. Copies of the 
reports will also be available for study at offices of the Provincial 
and Federal GGovernment Departments. Further assistance in the 
interpretation · f the reports ·may be obtained by applying to the Chi.ef 
Geologis:~J. Geol0gical ;survey, Otta-iNa. Technical terms used in the 
reports are defined in the glossary. 



How to Use the Report 

Anyone desiring infonnation concering ground water in any 
particular ._~ locality will find the available data listed in the well 
records. ~These should be consulted to see if a supply of water is 
likely to be f ound in shallow wPlls sunk in the glacial drift , or whether 
a better supply may be obtained at gr eater depth in the underlying 
bedrock formations. The wells in glacial drift COIDIJ1only show no 
regional l evel , as the sands or gravels in which the water occurs are 
irregul a rly distributed and of limited extent . As the surface of the 
ground is uneven, the best means of comparing water wells is by the 
elevs.tions of their water-bearing beds. For any particular well this 
elevation is obtained oy subtrMting the figure for the depth 'Jf the 
well to the water--'.Jcar::.ng bed from that for the surface ele"'.'"n.tion at 
the well. For conveni ence both the elevation.nf the wells and the 
elevation of the ~~ter~bearing bed or beds in each wel l are given in 
the well record tables. ~Iher e water is obtained from bedrock , the name 
of the fonnation in which the water -bearing sand occurs is A.l so listed 
in these tables: and this information should be used in conjunction with 
that provided en bedrock fonn".l.tions , pages ~ to C, whi ch describes 
these f ormations and gives their thickness and sequence . Where the 
level of the water-be::i.ring - :i.nd is known, its depth at any point can 
ea.sily be calcubted by substracting its elevation, as given in the· 
well record tables, from the alevation of the surface at that point. 

·with each report is a map consisting of two figures . 
Figure 1 shows the bedrock fonnations that will be encountered beneath 
the unconsolidated surface deposits . Figure 2 shows the position of 
all wells for which records are available , the class of well at each 
location, and the contour line or lines of equal surface elevation. 
The eleve. tion at any location can thus be roughly judged from. the nearest 
contour line, and the records of the wells show at what l evels water 
is likely to be encountered~ The depth of the wel l can then be 
calculated, and some information on the character and quantity of water 
can be obtained from a study of the records of surrounding wells . 

GLOSSARY CF TEmrn USED 

Alkaline. T'ne tenn 11 alkaB:ne" has been applied rather loosely 
to some ground waters that have a peculiar and disagreeable taste . In 
the Prairie Provinces, wo.ter that is commonly described as alkaline 
usua·11y contains a l a r ge amount of sodium sulphate and magnesium sulphate, 
the principal constituen~ s of Glauberls salt and Epsom sa lts respectively 
Most of the so called al'-nline waters are more correctly tenned sulphate 
waters, rrutllY of which may be used for stock without ill effect . Water 
that tast~sstrongly of commo~ salt is described as sa lty. 

All~viume Deposits of earth, clay, silt, sand, g;ravel, and 
other material on ·c.r,e flo od pl ains of modern streams and in lake beds. 

Aquifer or Water-bearing Horizon. A porous bed>' lens, or 
pocket in unconso:Lida tcd deposits or in bedrock th'3.t carries water . 

Buried pre-Glacial Stream Channe ls o A channel carved into 
bedrock by a stream before the advance of the continenta l ice-aheet, and 
subsequently either pe.rtly or wholly filled in by sands , gravels , and 
boulder clay deposited by the ice~sheet or 1'3. ter agencies. 

Bedrock. Bedrock, as here used , refers to :pl.rtly or wholly 
consolidated deposits of gravel , sand, silt, clay, and marl that are 
older than the glac ial drift . 

Coal Seam• · The same as a coal bed. A depo-sit of oarbonaceoue 
material f'ormed frcm th..e--r-ernains-o~l decomp~ition and 
burial. 
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Contour. A line on a mo.p joining points that ha\ e the same 
eleva tion a bove sea-level. 

Continenta l Ice- Sheet . The grea t ice- sheet th8.t co1rer ed most 
of the surf~ c e of Canada many thousands of years ago. 

Escar pment . A cliff or a r el at i ve l y steep slope separ at ing 
leve l or gent l y slopi ng a r eas . 

F1oo6t Plain. A fln.t p'lrt in a river va lley ordinarily o.bove 
W!:'.ter but covered by water ,,-hen the river is in flood . 

Glacia l Drift. The l oose , unc omaol idated surfa ce deposits 
of sand, gr ave l, and clo.y , or a mixture of these , that were depo sited 
by the continenta l ic e- sheet . Cl~y conta ining boulders forms par t of 
the drift and i s refer r ed to a s gl a cia l t ill or boulder clay . The 
glacial drift occurs in sever a l form s i 

(1) Ground Morn. i ne. A bould er chy or ti ll pl a in ( i nclude s 
areas where the glacia l drift is very thin and the surfac e uneven). 

(2) Termino. l Mora ine or Mora ine . ,\ hilly tract of count ry 
formed by gl acia l drift th'lt was l a id d. 01i1m at the mar gin of the continenta l 
ice- ::heet during i ts r etr eat . The surfa ce is characterized by irregular 
hil ls a nd undra i ned basins . 

(3) Gl ac i a l Ou.·'.;wash . Sand and gr ave l plains or de lta s formed 
by streams that i ssued f rom the continenta l ic e - sheet , 

(4) Glacial Lake Deposits . Sri.nd a:i:J.d:-cB.yipl a ins ·fdnlr6d in 
gl acia l l akes during the r etr eat of the ice - uheet . 

Ground Water. Sub-surfa ce water , or water thnt occurs 
below the surface of the l a nd . 

Hydrost~tic Pressure . The pr essure thqt c~use s water in a 
well to rise above the point at which it is first encountered. 

Imper v ious or Impermeable . Beds , such as f ine clays or 
shale, are considered t o be impervious or impe!.'meable when they do not 
permit of the percept ible pas sn.ge or movement of ground wa t er. 

Pervi ous or Perme'.l ble . ·Beds a re pervious when they permit 
of the perceptibl e pas::age or movement or ground v.'ater, as for example 
porous sa nds , gr ave l, and ::iandstone . 

Pre- Gl a cia l Land Sur fa ce . The surfa ce of the l and before it 
wa s covered by the continenta l ice- sheet . 

Recent Deposits . Deposits th'l t have been l aid down by the 
agencies of water and wind since the di sappear anc·e of the continenta l 
ice-sheet. 

Unconsolid r.ted Depos its. The :rnntl e or covering of a lluvium 
and gl acia l drif t consisting of loose s~nd , gr a vel , clay, and boulders 
that overlie the bedrock . 

Wa ter- ::Ja bl e . 
sa turated with water . 
b e low 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 as t o r each a supply of 
water. When no water is obta ined t hey a re r eferred t o as dr y holes. 
We lls in which water is encountered are of three cla s ses 0 

(1) Wells i il which the water is -under sufficient pressure to 
flow abo,.re the surface of the ground. 
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(2) We lls in which the water is under pre sfure but do e s 
not rise to the surface . 

(3) Wells in which the wa ter does not rise above the water 
t able. 

BEDROCK FORMATICNS OF WEST- CENTRJ'-L SASKATCl-JEli.':,_N :1.ND Et .. ST- C:SNTRLL ALBERTA 

The formations th":tt outcrop in west-c entra l Saska tchevm.n are 
an extenEion of s imila r fonna tions th". t occur in east-centr a l Alberta. 
They are of Dpper Creta ceious age , and cons ist ent irely of rela t ively 
soft sh'l les and S'.lnds , with some bands of hard sandstone and l !:.yers of 
ironstone nodules . The succession, cha r acter , and e stimated t hickness 
of the formations a. r e shown in the f ollowing table~ 

Formation 

Edmonton 

Bear paw 

Pale and 
Variegated 
Beds 

Birch lake 

Grizzly Dear 

Ribstone Cr-eek 

Lea Park 

Cha r a cter 

Grey to white:., bentonitic so.nds and 
sandstones with gr ey and gr eenish 
shales ; coa l seams prominent in some 
a r eas : as a t Castor, Alberta . 

Dark sha l es , gr een sands with smooth 
bla ck chert pebbles ; partly non-
marine, vlfith ivhite bent onitic sands , 
carbonaceous shal e s or thin coa l 
se~s similar t o -'ob.o se in Pa. l e Beds ; 
shale s a t certa in liorizons conta in 
lobster claw nodules and JTL'.?,rine fos s ils; 
a t . other horizons a re abundant selenite 
crystals. 

Li ght grey sands with bentonite; soft, d'lrk 
grey and light gr ey sha l es with se l eni te 
and irons t one; ca rbonac eous shale s and 
coa l seams; abundant se l enite crysta ls 
in cert'l in l ayers • · 

Grey sand and sandstone in upper part; 
middle part of sha l es and sandy shales, 
thinly laminated; lower part with grey 
and yellow weat hering sands ; oyster bed 
conunonly at base . 

Mostly dark gr ey shale of marine or i gin, with 
a few minor sand horizons; selenite crysta·ls 
a.n1 nodu l es up t o 6 or 8 inches in diameter 

Grey S'lnds and sandstones a t t he top a nd 
bottom, with intermedia t e sands and sha l e s 1 
thin coal seam :i,n the vicinity of Wa inwright; 
mostly non-marine , but midd le shale in some 
ar eas is marine . 

Dark gr ey shales and sandy shales with nodules 
of irons t one; a sand 70 feet thick 110 f eet 
be low the t op of t he f ormation in the Rib
stone a r ea , Alberta . 

Edmonton Format ion 

Thicknes s 
Feet 
l,OOO to 
1,150 

300 to 60~ 
-Whins 
r apidly to 
the north
we st 

950 to l,O'JO 
in Czar-Tit 
' 'Rills area:;
may be thin... 
ner elsewhere 

100 in west , 
but less to 

ea st and 
south 

Maximum., 100 

Maximum., 325 
a t ~ing; 
thins east
ward 

05e to 1,100 

The name Edmonton formation was first applied t o t he beds 
containing coal in the Edmonton a r ea , a nd l a ter t o t he srune beds in 
adjoining areas . The format ion ha s a t ota l thickness of 1, 000 to 
1,150 f eet, but is bevell ed off eastward and the east edge of the formation 
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follows a. north •1e st line f r om Coronation through Tofi eld to '='- point 
on North Sa.sk'ltchei:mn River "I.bout midw'.:l.y bet ween Edmonton rmd Fort 
Sa.st~_tchevm. n. No Edmonton beds occur northec.st of this line , but 
t he for m!:l.tion 'become s pro gr ess i ve ly thicker t o t he southwest due to 
t he fa ct that the beds incline in th'lt di r ection qnd the surfac e 
beve ls a.cro s s thE:r.1 . 

The Edmonton form".t ion cons ists of poorly bed~. ed grey and 
greenish cla y sh ':'. l es , coci. l see.ns , anc1 sands ':'. nd sandstones th<>.t 
contain cb.y o.nd '1. white materhl known as bentonite . This mater i a l 
when we t is -ver y st icky 'lnC' swe lls gr e'lt ly in vol ume , 'lnd wh en dry 
tends to gi ,re a. white appe'l.r::i.nc e to the '.:Jed s cont'l.i ning it . Such 
beds a r e relri. ti"ely impervious t o "rater , ».nd 0 ,t the surf a c e produce 
the "burnsw of barr en ground '"here vegeta.tion is scanty or ~bsent . 

·wa ter is r ehti vely abundant i n the Edmonton formn tion, which 
contr, ins I!l.Uch S'C.nd , conunonly in the f onn of isol':\ ted l ense s distribu ted 
irregul'l.rly through the form'ltion , Consequentl y , there is little 
uniformity in the depth of we lls e~;en ';ti thin '.l small are'1. . Water a l so 
occurs commonly wi th co'1.l seFtms and , unlike the S'!. nd lenses , these beds 
a re much ::ri.or e regula r and persis t ent . In contrA.st with the water f r om 
the bentoni tic sands , which is gen er'llly 11 soft" , water from the coa l 
s e<>.ms , irs the v.'?. ter f r om the shal loF surf<i. co depo sits , m'.ly be " ha rd" . 
The bn.s'.1 1 beds of the Edm0nton f onn'.1.tion usu,,, lly uont'.'l in fresh vrater, 
but this ~y bec ome bracki sh loca lly where the und ~rlying Ben.rpaw beds 
·conta in hi ghly '1. l kn. line or s ri. l ty wu ter. 

Bear paw Form'ltion 

I n southern Albert'l , wher e the Be'.:l. r paw f orm".tion is t hickest , 
t he beds compo s i ng it a:r e m.-\in ly sh::des th ..... t h'.lve been deposited in 
sea wn.ter . In the a r ea north of township 32 the form.,_t ion thins to the 
northwest 'l.nd becomes a shor e line deposit composed of sh::>.l es cont?.ining 
bentonite , impur e S'lnds , and thin coa l seams . In s0me '1.re'.ls , as at 
Ryl ey '.lnd ne'l r Mon i tor, and in the Neutr a l Hill s , the Be'.lrpn.w contains 
pebble beds . .A. t Ryley these 'lre consolid'.'.ted into "· conglomer'l te , 
but mo stly the pebb l es nre loo se ly distributed in shQle or S'lndy beos . 

In the ci. r en. immedi0.t e ly north of tovmship 32 the Bearpaw 
oc cupies a. widespr e':td belt bene~th the gl n. cin l dr i f t , but fa r ther 
northwest the belt n'lrrows , 11.nd a. t Ryl ey and northwestw'l.rd it is only 
a. f ew mile s wi de . Thi s belt crosses North Sasb.tchew'l.n River about 
mi dway betw·een Edmonton nnd Fort Sask?tchewan . Be9.rpD.w be(ls form the 
main b edro ck depo s it s of i<he Neutr 'l. l Hills. Farther south , ·where 
t hey ha'Te a n expo sec1 thickness of ".l.t le::1.s t 400 f eE" t , they cont".'. in 
gr een ss.nds , ::i..nd "beds of marine sh?.le i nterfi ncer with the bentonitic 
sha. l e s o.nd sand s of the underlying form".tion . To the north , on the 
banks of North Srtskat.chev."ln Ri ver , the di-·ision between the Benr pR.w 
and the overlying and underlying f or:rrntions is indefini te , qnd the 
t hickness of beds of Bearp~w age is r ehtive l y sm<?,11 . 

The vnter in the Ryley ar ea is f r om the Bearp'.lw f o rm'1.t ion, 
and i s sn.lty . In other 'lres.s to the s outh the ms.r i ne Bea. r paw 
f orme. tion carries gr een sand beds th'l.t yield fresh wci.te r , but commonly 
a much better suprly is found by dri lling through the Be~r paw into the 
underlying Pale Beds . 

In Sa.sbtchew::i.n , Bea r paw beds occur s outhe':tst of Maclin a nd 
south of Luse l and and Kerrob ert . On ly the basa l beds are present , ~nd 

t hese conta in green sand s that n.re commonly w'..'l.te.r-beari.ng .. 

Pa l e and Vari egated Bed s 

Under~ing the Beqrpaw fonn':ttion is a success ion of bent-onit!o 
sands , shales , and sandy sha l es conta ining a few co3. l sea.ms . The upper 
pa rt of this successi on, due ~ o t he be1 :-"Jniti c content, is commonly 
light coloured s.nd has oeen described ao the Pale Beds , whereas the lower 



- 6 ... 

pa.rt is darker, and is known a s Vari ega ted Beds. In pa.rt, da rk shales 
are present in both Pa le and Variegated Beds; others are gr eenish , grey, 
brown, an0 dark chocolate , carbonaceous t ypes. The sands may a lso be 
yellow, but where bentonite is pr esent it imparts a light colour t o the 
beds. Both Pale and Variegated Beds a r e cha racterized by the presence 
of thin seams of ironstone, commonly dark reddish, but in part purplish, 
Se lenite (gypsum) crys t..,ls are , in pl a ces, a bundant in the shales. 

The best sections of Pc.le Beds exposed in the region a re 
in the Tit Hills , southwest of Cza r. These hills carry a thin capping 
of Bearpaw shales, beneath which, and a round Bruce Lake, more than 200 
feet of Pale Deds are exposed. The tota l thickness of Pa l e and Varie ga ted 
Beds in the Tit Hills area is about 970 feet . Variegated·'Beds outcrop 
near Hawkins on the Canadian Nationa l Railway west of Wainwri ght , but no 
area exposes the complete succession, which is considered to comprise about 
200 feet of beds. 

Records of wells drilled into the Pale and Variegated 
Beds do not, in genera.l , indicate l a tera l per sistence of sands for long 
distances, nor any uniform average depth to water-bearing sands in a loca l 
area . This points to the conclusion tha t the sands are mainly local lenses, 
but as such lenses are numerous, few wells fail to obtain water . In the 
Cadogan area many flowing we lls have been obtained f rom sands about midway 
in the succesfion . In western Saskatchewan Paleland Varieg".l.ted Beds 0ccur 
over a wide area from Maclin and Kerrobert northea.st through Wilkie to the 
Eagle Hills, south of Battleford. Numerous outcrops occur in the a rea 
south of Unity at Muddy Lake, but south and east a round Biggar these beds 
are almost wholly concealed by gl acial drift. 

The water from the sands of the Pale and Variegated Beds 
is generally soft . The supply, apparently, is dependent in part on the 
size of the sand body tha t contains the ~~ter a nd in part on the ease with 
which water may be replenished in the sand. Small sand lenses surrounded 
by shale& may be f illed with watcr ··that !L'l.S 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, a lthou·gh this is commonly 
persistent and regula r. 

Birch Lake Fonna tion 

The Bir ch Lake formation underlies the Variegated Beds , 
but in man:r a r eqs the division is not sharp. The type a rea of the 
formation i s a long the north shore of Birch Lake south of Innisfree, 
where a section 65 feet thick, composed most ly of sqnd, is exposed . The 
total thickness of the f ormation in this area is ~bout 101 feet, and 
a lthoug;h this is dominantly sand a centra l part is composed of a lternating 
thin sand and shale beds . At the baEe of the form~tion, in a number of 
places, is a n oyster bed , and this is exposed in a road cut in a section 
73 feet thick on the east side of Buffalo Coulee in sec . 3, tp. 47 , rge . 7, 
W. 4th mer. In both upper and lower parts of the formation the sand is 
commonly massive and outcrops t end to consolida te into hard , nodular masses 
from a. foot to a few feet in diameter . Apparently these are formed through 
the deposition of salts from the water t ha t finds ?..n outlet at the outcrops . 
In f a ct, in some areas the sand may be traced a long the side of a hill by 
the presence of small springs or nodula r Tflnsses of S'.?.ndstnne • 

The Birch Lake formati on occurs under the drift and in 
outcrops in a large area south of North Saskatchewn.L River and northeast 
of a 1 ine from Willingdon t o Innis.h-ee a nd Minburn .. East of this a rea 
the south~rest boundary is more irregular, but outcrops are persistent on 
the banks of Battle River from a f6'it miles north of Hardisty to and 
beyond the mouth of Grizzly Bear Coulee in tp . 47 , rge . 5 . It is believed, 
too, that a large area. r.ear Edgerton and Chauvin is underlain by the Birch 
lake formation a nd that it extends southe~stward into Saskn!ltohewnn a roUl'J.d 
Jvf..ani tou lake "..and southea st to Vera . 
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It is thought that the Birch Lake formation thins 
eastward from its type section at Birch La.ke, and that it loses its 
identity in western Saslm.tchewan . Deep we lls drilled a t Czar, Castor, 
a-nd elsewhere no longer show the Birch Lake as a: clearly recognizable 
sand fonnation, so tha t its southern limit beneath younger fonna tions 
is 1U.known. Wherever it occurs O.f o. sand, however, it is water -bea ring, 
although in some areas the sand is apparently too fine to yield any 
considerable volume of water. In other a reas , however, it persistently 
wields good wells . There is no apparent uniformity in the character of 
the wa.ter , which is either hard or soft in different we lls in the srune 
gener8.l area . Direct cont'lct with surface· vrater s th'J.t c ~nts. in calcium · 
sulphates may in time change a 11 soft" wate r we ll to a" hard" water well 1 

and many wells are not sufficiently cased to prevent the percolation 
of water from surface sands into the we ll, and hence into the deeper, 
soft water producing sanos . In r~rt this accounts for the ch~nge in 
character of the wr~ ter ·in a we ll, a fea ture tho.t ha s been noticed by 
ma:rw well oWhers. 

Grizzly Bea r Formation 

The type locality for the Grizzly Bear fonn~tion, 

which underlies the Birch La.ke beds, is near the mouth of Grizzly 
Bea r Coulee, a t ributary of Ba~tle River with outlet in tp. 47 , rge. 5. 
The formo.tion is mn.inly composed of dark shaHis:thnt were deposited in 
sea w~ter . At the mouth .of Grizzly Bear Coulee two shale sections, · 
each about 100 fe et thick, are separated by a zone of thin sand beds. 
It is now Eecognized 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 shQle conta ins a thin nodula r zone about 50 feet above the 
base, that is, at about the centre of the form~tion. This zone is sandy, 
and is believed to yield water in various we lls. Other thin sands, in 
pla ces water-bearing, a re ~ lso present. The impervious nature of the 
Grizzly Bear shales makes the overlying Birch Lake S?.nd o. strong acqui:l'er, 
as water collects in the sand above the she.l e . The contact of the Birch 
Lake and Grizzly Bea r formations can be traced in some places by the 
occurrenc e of springs issuing from the ba se of the Birch Lake sand evert 
where this is not exposed. 

Grizzly Bear sha les occur in a road cut on the south 
side of Battle River near the highway rbridge 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 field , wher e they have been recognized in 
samples from deep wells . It is probable, however, that the shales thin 
westwardrand thicken eastward so that their gen er n l fonn 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-central Alberta extending into 
Saskatchewan mainly in the a rea south of Battle River. 

Ribstone Creek Formation 

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 t his 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 0. feet of shale. Above this a re 90 feet of 
dark shales that are thought to hs:.ve been deposited in sea W'ater , that is, 
they are marine sha les. These marine shqles in turn are overlain by a 
sandy zone about 20 feet thick c-0rrtn..ining oysters in the basal part. 
This sandy zone is the upper sand member of the Ribstone Creek fonnation. 
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It thickens to the east and wes t fr cm the Griz~ly Dear a rea but is 
probably a t no place much more than 50 feet thick . 

The lower sand member of t he Ribstone Creek format ion 
also varies in thickness from a minimum of about 25 feet . On the 
banks of Vermilion Cr eek, north of Mannville, t he basal sand is ".t 
least 60, a nd may be 75,feet thick . It is over l a in by shaly sand and 
sandy shale beds, whi ch repl a ce the sh~l e beds in the centr':1.l part of 
the format ion a s exposed a.t' . t he mouth of Grizzly Bear Coul8e. In the 
Wa inwright a r ea , where the forma t i0n has b een drill ed in de ep wells, 
the basa l sand is 60 f eet t hick , wi th the c entra l p':1.rt compo sed of 
sha le conta ining sand streaks. The upper sand member is about 20 f eet 
thick in this ar ea . The total t hickne ss of the f ormation in the 

. Wa inwright a r ea is lGO to 200 feet , but t hi s i ncreases t o the west and 
in the Viking ar ea exceeds 300 f eet. 

The Ribstone Creek forma t ion is wide ly expos ed in a 
northwest-trending belt in east-o entrql Alb ert~ . The southwest boundary 
of this nnrthwest-trending belt passes t hrough the mouth of Grizzly 
Bear Coulee in tp. 47, r ge . 5, and beyond t o the Two Hills a r ea in tp ~ 
54, r ge . 12, whereas the northeast boundary cro sses North Saskatchewan 
River southwest of Elk Point and extend s northwest to include an a rea 
slightly north of St . ~aul des Metis and Vilna to tp •. 50, r ge . 14. 
Within this belt water wells a re corrrrnon in the Ribstone Creek sands , 
which a r e a lmost wi thout exception water -bear ing in some part of the 
formatio~. The limits of the belt t o the northeast determine the 
limits of wat er f rom this source, but t o the southwest of the b elt, 
as here outlined, WP.t er may be obta ined in this f onn?.t ion by drilling 
through yhe younger beds that over lie it . The Ribstone Creek sands 
are a prolific source of water i n many pl a ces nnd hence the distribution 
of this forma tion is of consider able economic importance. Where the 
formation consists of upper and lower sands wi th a centra l sha l e zone 
only the sands a re water-b earing, a lthough thin sand members may occur 
in the sha l e . Where the f orm?, tion is l a r ge ly sand the distribution of 
water may be in any part of the f ormation, a lthough · t he upper and 
lower sands a re perhap s the better aqut~ers. To the ea st of Alberta , 
a long Battie River and Big Coulee in Saskatchewan, the Ribstone Cr eek 
sands a r e marine~ Marine conditions appar ently become more prevalent 
to the southeast and it i s bel i eved t ha t in this direction t he sands 
are gradually repla ced by marine shal es . Thus a t some distance 
southeas t of Ba ttleford the Ribstone Creek formation loses its id entity 
and its equiva l ents are shales in a marine suc cesEion. 

Lea Park Formation 

The Lea Park formation is largely '1 marine sh£t le, and 
only in the upper 181 feet is there any water. In the Dina a rea south 
of Lloydminster the upper beds of the Lea .Park consist of silty shales 
~bout 110 f eet t hick underla in by si lty sands 70 feet t hick, Below 
these sands are marine sha l es only, and these y i eld no fresh water 
either in east-centr a l Alberta or west-c entr':l. l Saskatchewan. The sand 
in the upper Lea Park formation is thus the lowest freshwater aquifer 
within a very l a r ge are~ . The extent of this sand in the Lea Park, 
particularly to the northea st, is not known, but a s the strata in ea st
centra l Alberta have a southwest inclination, pro gressively lower beds 
occur at the surfa ce t o the northeast , Thus .a t a short distance beyond 
the northeast bounda r y of the Ribstone Creek formation, a s previously 
outlined, the sand in the upper Lea Park r eache s the surface , a nd 
repr eEents the l ast bedrock ~ ~quifer in t hat d irection. Further northeast 
water mu Et be obtained f rom gl acia l or sur f~ c e deposits only. In 
Alberta this area wi t hout f resh water in the bedrock includes the country 
north of North SaskatcheWB.n River in the v icinity of Frog Lake and a 
llnr~ ar ea ext end ing t o and beyond .Beaver Ri ver . In thi s a rea , however, 
more I're-sh water streams.__-are-~.-than.J'arther south, and bush l a.J".dS 
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help t o reta in the surface witters , The a rea northeast of North 
Saskatchewan River in Sa skatchewan is a lmost wholly within the 
Eea Park formation, where ~~ter can be found only in surfa ce deposits. 

WATER ANALYSES 

Intr oduction 

Analyses wer e made of water samples collected f rom a l arge 
m.nnb er of we lls in west-c entra l Saskatchevr9.n. Their purpos e ·was to 
determine the chemica l characteristics of the waters from different 
geolo gica l horizom, and ther eby 'l f Ei 'st' in ·rnld!tl.:g.g correlo. tions Of ·: the· 
strata in wl-ich the vviitters occur. Although this vvas the main 
objective of the ana lyses , it '!WB.'l'lra lso r ea li zed th'.l t a lmowl edge of 
the minera l content of the water is of interest ~and value t o the 
consumer . The analyses were all ma.de in the hbor a t ory of the Water 
Supply and Borings Section of the GeoloGical Survey , Ottawa . 

Discuss ion of Chemical Determinations 

The dissolved mineral constituents vary wi t h the ma teria l 
encourrtered by the water in its migr ation to the r eservoir bed. The 
minera l salts pres ent are r efer red t o as the t otal dissolved solids, 
a nd they r epresent the r efi idue when the water is completely evapora ted• 
This is eYpr e ssed - quantitatively as " parts per milli0n" , which 
refers to the proportion by we i ght in 1,000 1 000 parts of water. A 
salt when dissolved in water separ a t es into tv o chemica l units ca lled 
"radicnls", and these are expressed as such in the chemica l analyses .. 
In the one group i s included the mfftallic elements of ca lcium (Ca) , 
magnesium (Mg) , and sodium (Na) , and in t he other group are the 
sulphate (S04) , chloride (Gl), and ca rbonate (ca3)' r ad ica ls. 

The ana lyses indicate only the amounts of the previously 
mentioned r ad ica l s , thus ne glecting any s ilica , a lumina , potash, 
or iron that may be pr esent . It wil l b e noticed that in most instances 
the tota l solids a r e a ccount ed for by the sum t ota l of the r ad ica ls as 
shown by the ani:i. l yses . Actua lly, the residue when the water is 
complete ly evaporated still reta ins some combined water of crysta llization, 
so that the figu:fes for the "tota l solids" a r e h i gher than the sum 
tota l of the r a dica ls as ,determined, TThese r adica ls a re also 
"calcula ted in assumed combinations" to indicate the theoretical amounts 
of different sa l ts pr esent in the water. The same method was followed 
in each ana lysis, so that the table presents a consistent record of 
the differ ent compounds present. 

Miner a l eonstituents Pr esent 

Ca lcium. Calcium (ea) in the water comes from minera l 
particles pr esent in the sur fa ce deposits) the chief source being 
limestone , gypsum, and dolomite . Fossil sheils provide a source of 
ca lcium, as do es a l so the decompo s ition of i gneous rocks. The common 
compound s of ca lcium a r e ~~~ lcium carbonate (CaC03) and ca lcium 
sulphate (CaS04 ). 

Magnesium . Magnesium (Mg) is a common constituent of many 
igneous rocks and, therefore, very prevalent in gr ound water. Dolomite, 
a carbonate of ca lcium and magnesium, is ~ l so a source of the mineral. 
The sulphate of magnesia (MgS04) combine s with water to form "Epsom -
salts" and renders the water unwholesome if pr esent in l a rge amounts., 

Sodium. Sodium (Na) is derived from a number of the import~nt 
rock-.forming minera l s , so that sodium su~phate and ca rbonate are very 
common in ground ~aters. Sodium sulphate (Na2S04 ) oomb:l.nes with water 
to form 11 Glauber's sa lt" and e:xcei:sive amounts I!1£l.ill-the water unsuitable 
for dritj.king purposes, Sodium ca rbona-te zya~3 ) or "'bla ck alkali'~'· 
waters ar e mostly soft, the degree of softness depen0 ing upon the r a tio 
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of sodium carbonate to tho calcium and magnesium salts . \.'la ters 
containing sodium carbonate in excess of 200 parts per million 
are unsuitable for irrigation purposes1 • Sodium sulphate is less 

"The extreme limit of salts for irrigation is taken to be 70 parts 
per 100 , 000 , but plants will not tolerate more than 10 to 20 parts 
per 100, 000 of black .a lka li (alkaline carbona tes and bicarbonates)" 
Frank Dixey in ·11 A Practical Handbook of We.ter Supply'' , Thos . Murby 
& Co ., 193~, P • 254 . 

harmful . 

Sulphates . The sulphate (so4 ) salts referred to .in the se 
analyses are c8.lcium sulphate (eaS04), magnesium sulphn.te \MgSn4 ) , 
and sodium sulphate (Na2S04 )~ 

Chloride . Chlorine (Cl) is with a few exceptions , expressed 
as sodium chloride (NaCl) , that is , common table salt . It is found 
in all of the an."t lyses , most of the waters containing less than 200 
parts per millinn, but some as much as 2, 000 or 3 , OOO parts. These 
waters have a brackish taste . 

Alkalinity. The alkalinity determined in these wu.ter 
analyses is based on the a.s·sumption that the only salts present in 
the samples that will neutra lize acids are carbonates , and that , 
consequently, the degree of a lkalinity is proportiona l to the amount 
of the carbonate r ad ica l (C03) present . 

Hardness . The hn.rdness of water is the total hardness , and 
has been determined by the amount of a standard soap solution required 
t o form a l ather that will stand up (persist) for 2 minutes . Ha.rdru;~s 
is of two kinds , temporary and permanent . Temporary_ hardness is 
caused by calcium and magnesium bicarbonates , which ar e soluble in 
water but are precipitated as insoluble normal carborn.tes by boiling, 
as shown by the scale that forms in teakettles. Permanent hardness 
is cau sed by the presenc e of CQlcium and magnesium sulphates, and is 
not removed by boiling. The two forms of hardness • are not distinguished 
in the water analyse s . Wa t ers gr ade from very soft

2
to very hard , and 

can be classified according to the following system ' : 

The"Examina.tion of Vh1ters and Water Supplies", Thresh & Bea.le , 
page -21, - .B'ourtli-.8d . 1933 • 

A water under 50 de gr ees (that is, pa rts rer million) of 
h'.'l.rdness may be said. to be very soft. 

A wnter with 50 to lCD degrees of hardness muy be said to be 
moderately soft. 

A water with 100 to 150 degrees of hardness may be sa.id to be 
moderately hard . 

A -water with more than 200 and less tha:r. 300 de gress of hardness 
ma.y be said to be hard -~. 

A water with more than 300 degree s of hardness may be said to 
be very hard . 

Hard waters a.re usually high in calcium carbonate . Almost 
all of the waters from the glacial drift are of this type , especially 
those :ob.t associated with sand and gravel deposits that come close to 
the surface . 
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In soft water the ca lcium carbonate has been replaced by 
sodium carbonate, due to na tura l reagents present in the sand o.nd 
clays. Bentoni te and gla.uconi te r:»re two S 1lch reo.gents lmown to be 
present . Montmorillinite , one of the clay-forming minera ls, has the 
same property of softening w13.ter , ~wing to the absorbed. sodium that 
is available for chemica l r ea ction • 

1 
Piper, A. M. 11 Ground Water in Southwestern Pennsylvn.nia 11

, 

Penn. Geol. Surv ., 4th series . 

If surface wn.ter reaches the lower sa.nds by percolating 
through the higher beds it may be highly charged 1-ri th Cf:\. lcium salts 
before rea ching the beoroc~ formations containing bentonite or 
glanconite. The completeness of the exchange of calcium ca rbonate 
for sodium carbonate will, therefore , depend upon the length of time 
tha~ the water is in conta ct with the softencing reagent, and a lso 
upon -Yhe mnount of this material pr esent. The rate of movement of 
undergtoumlr1water will, consequ-en±dyy, be a factor in determining the 
extent of the reaction. 

The amount of iron p~esent in the water wus not determined, 
owing to the possibilities of contamination from the iron ea.sings in 
the wells . Iron is pre sent in most vro.ters , · but the [tmount may be 
small . Upon exposure to a irla red precipitate f orms, the water becomes 
acid , and ,, hence, has a corrosive action . When iron is pres ent iri 
large amounts the wat er has an inky taste . 

WATER ANALYSES IN REL\ THN TC1 GEOLOGY 

Gla cia l Drift 

The quality of the water from glacial drift depends large ly 
on the nature of the deposit from which it comes and on the depth of 
the aquifer below the surface. Glacial deposits may be divided roughly 
into three types. 

(1) . Sand and gravel beds th~t form the surface deposit , such 
as outwash materia.l and glacia l l ake sands . 

(2). }luried outwash and intergl a cin.l depo1:i ts beti.veen two tills 
of boulder clay• 

(3). Pockets or lenses of sand anc gravel irregularly distributed 
throu gh the till . 

Water from surface sa:md,·d~posits is norm'.l. lly 11tow in dissolved 
salts, the t ot'1.l being genera lly less th..'1.n 1,, 000 pa rts per million . 
~There large amounts of limestone occur in the glacial s9nd and gravel 
beds a characteristic constituent of the glacia l water is ca lcium 
carbonate, the amount pre sent V3.rying from 300 to 700 parts per million . 

Water f rom buried outwash depo s its contains more dissolved 
salts than the surface sands, as the water in order to reach them has 
to percolate through overlying

7

till. Rain water contains carbonic acid , 
which ~ots a s a solvent and d~ssolves a great deal of ca lcium, magnesium, 
and sodium from the rock-forming minerals. Sulphate salts are commonly 
present, thou gh their proportions vary gr eat ly in the different waters . 
The shales tho.t are incorporated in the drift are high in calcium sulphate , 
so that the ~mount of shale prerent will modify the quality of the ~~ter. 
The oxidized upper part of the dri.f't cont~ins less sulphate than the 
deeper, less oxidized boulder clay. The cha r a cter of the water in the 
buried outwash depo1:its will, therefore, depend.largely on the 
oompoettion and amount of till that overlies it. 
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Water from irregularly distributed sand and gr n.vel beds 
will vary in its content of dissolved salts depending upon the 
chara cter of the mn.ter i al surroundi ng the reservoir beds . As the 
wa. ter in this type of deposit does not flow t o o.ny marked extent 1 

it is a.pt to be more highly impregnated with soluble salts than where 
the underground movement is more r apid. Soft water in the drift is 
mostly confined to shallow wells in sands low in calcium carbonate . 
Wate r s from glo.cia l l akarclays a.re sometimes high in soluble salts: 

The sample from a wel l in glac ia l l ake clay on N.w.,i; sec . 27, tp . 
42 , rge . 17, hqs 11 1 040 pa rt s per million of soluble salts , largely· 
mn.gnesium sulph~te and sodium sulpho.te . The sample from SE , i sec. 
13, tp . 42 , r ge , 16, which is believed to come from glacia l lake 
silts, h~s a very differ ent composition . The total solids in it 
are only 440 parts per mi llion, of ·v-hich 250 a re c'l lcium carbonate . 
The gr eat differ ence in these waters is due to the high soluble salt 
content trot is asrncio.ted with the lake clo.ys but absent in the 
silts, Aver o.ge drift water canto.ins between 1 1 000 ::i.nd 31 000 parts 
per million of dissolved miner~l S'llts . 

1e::i.rpaw Formation 

The Bearpn:w form.n.ti on consists of da rk mo.rine sh"J.lcs and 
beds of gr een sand . Water f rom these sands. ho.s a tofo.l solid count 
ranging from 300 t o 1,600 parts per million and a hardness of more 
than 300 degrees . Calc i um c<crbono.te is very marked in all ssunples , 
due , perhaps , t o the proximity of the ·water sands to the glac ial 
drift. Sod ium sulphate is the chief sal~ present , f ollowed by 
calcium carbonate , magnes ium sul phate , magnesium carbonn.te , and 
sodium chlorid e in decr eas ing 11ll!llounte . These waters are distingui shed 
from the overlying drlft water s by being relatively low in t ota l 
dissolved solids , and in containing no calcium sul phate and only 
moder ate amounts of sodium sulphate , magnesium sul phate , and magnesium 
ca rbonate . 

Pale Beds 

Pale Beds underlie the Bearpaw formation. Total solids in 
waters from theee beds vary from 700 to 1,300 parts per million . The 
water is , in most instances , soft , as it contains sodium carbonate in 
excess of calcium and magnesium carbonates , but ~hen mixed with surface 
water high in ca lcium carbonate , it will become hard . The hie;h 
concentr ation of sodium salts , especially sodium carbonate , in 
contrast wi th the calcium and magnesium salts distinguishes this water 
from that in Bear paw sands . The Pa. l e".Beds include much bentoni te , and 
it is this miner a l that acts ·as a water softener within the formation . 
The following analyses are typical of wa tors from the Pale Beds : 

SE . sec . 16 , NE. sec • 3 , SW . sec . 7 1 SE . sec . 21 

Sa lts tp . 38, rgo . 21 tp . 39 , r ge . 25 , tp . 37 1 r ge . 24 , tp . 38,rge . 23 

CaC03 73 18 53 35 

Ca.S04 

MgC03 52 14 45 38 

MgS04 

Na2CD3 297 679 464 562 

Na.2S04 297 158 266 43 7 
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NaC l 31 45 46, 130 

Tota l solid s i 760 1, 020 i 940 1 , 26 0 I ,. 
Hartlness 100 20 

11 
30 75 

Vn.riega ted Beds 

In Senhc Rur1.l Muuic i p'J.lity, Sask'3.tchewan, a. r e a number of wells 
th~t have ·water very similar in cha racter to th .... t f ound in the Bearpo.w 
fonnation . The se wells tap an horizon thn.t corresponds with the V'l.ri egated 
Beds in ,\lberta , a l t hough they h(',ve not been sepuo.ted f rom the Po.le Beds , 
They a r e less bent onitic th~n the Pa. le ~Beds and darker in colour. The 
water is ha r d a nd ha s a low dissolved solid content . The three analyses · 
given b e low show a. gr eflt den.l of similarity and su 2·gest f3: common horizon. 

Sal ts 
•NW . SGCo 21 , 
! tp.41,r ge . 26 

250 

1109 

~· :MgS 04 149 

- - - · ··---·1 
Na2C0 3 

98 

NaCl 12 

Tote.l rsolids : 640 

Ha rdness 600 

NW. sec. 3 , 
tp . 41 , r ge . 28 

31T 5 

~o 

104 

132 

12 

640 

600 

Ribstone Cr eek Formation 

SE . sec. 28 , 
tp , 40,r ge . 20 

125 

155 

69 

386 

18 

78) 

500 

Chemica l analyses of w~ter froJTl the Ribstone Creek fonn'l.t ion vary 
mor e tha n in the Pa le Beds , the reason b e ing that at sevcr1.l differ ent 
horizons the sedfo1ents show c )nsiderable later 'l. l v~ria.tion. The f onna.tion 
include s both marine and non- marine b eds , thin coa l seams being present in 
the basal p~rt of the f orma:b ion around Paynton, where'3.s south of Lashburn, 
on Battle River , marine fossils were found in strata. consider Fd to be at 
<i.pproxirnately the same horizon . The water analyses show similari ties ·within 
limited <i. r eas , but long di stance corr e l ations cannot be made safe ly except 
for the saline waters th<,t t occur in the flowing wells a t Vera , Muddy I..a.ke , 
and at the south end of Tn.mping Lo.ke . Analyses of these wa -l:ers are given 
in the f ollowing tab~o: 

SE ~ sec. 25 , I SE .. sec . 22; NE . sec . 36 , 1 S.N . sec .7 jsE . sec. 30, I svv . seclO , 
Salts tp ,.41 ,r ge . tp . 4 l;r ge ~ ; tp . 41 ,rge . tp . 41,rge tp.38, r go . tp.35 , 

l~ 
I 

24 21 , 24 , ! 24 , 22 , l r ge , 20 , 

Ca C03 73 73 73 198 108 ~ 90 - - - j 

CaS 04 ... - - M m- -
--

MgC03 38 38 38 52 69 52 
- - .. -

MgS04 - - ... - - .... 
: 
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Na2C 03 129 119 129 11 106 1Z5 

Na2S O ~ 55 55 61 61 49 43 

NaCl 2 , 929 3,036 2,690 2 , 863 3, 531 3,861 
........ 
Tota l solid s 3,A4o : 3 , 460 3,120 3, 200 3,860 4 , 460 

Hardness 135 90 11() 100 130 131i 

The similarity in these anl ayses suggests a common sourc e b ed, 
The cl istance between the Trampint; Lake we ll ?..nd the Vern. we lls i s about 
40 mile s . This wat er , which is thought t o come f rom the basa l sand of 
the Ribstone Creek f ormati on, is not typica l of w?,ter f rom the same 
stra tigraphical horizo~ in the vicinity of Battle River ! one r eason be ing, 
possibly, thA.t a t Battle River the str eam has cut through the Ribstone 
Creek f ormation exposing the sand member s a long its banks . This may 
ca us e a mor e r apid movement of the under ground water in this n. r ea than 
f arther :south , '..'l. nd it i s known that the rate of flow is 'l controlling 
facto r that g<'verns the chn.nge of ca lcium carborn.te t o sod ium cA. rbonate 
wh en the softening r eagentr of bentonite or gl auconite a re pr esent in the 
sa nd . 

Some of the soft wa t er s from the Ribstone Creek f ormation cannot 
be d i stinguished f rom these of the Pale Deds, whneas other s a r e cuite 
differ ent . The fol lowing ana l yses ill u str a t etsome of the differ ent types 
of wuter from t hi s formation: 

i ' 
Se . sec. Ind .Agent: SIJI[ . sec . NE . sec . :S e . sec . ' NE . sec . :NW . sec. 
11, tp . • Lit tle 24 , tp . 36 , tp . i 26 . tp . . 36 . tp . 22 . tp . 
46, r ge . Pine I .R. 46, r ge . 43 , r ge . ;4 3, r ge . 41, r ge ~ 42 . r ge . 

Salts 28 21 18 ::.s I 24 23 

Cac o3 90 90 410 73 35 73 125 

CaS 04 

MgC0 3 07 59 168 38 31 38 97 

MgS o1 64 

Na2c "'13 217 392 2~3 592 129 196 

Na2S04 I 1, 644 777 2 , 518 225 522 61 •; l, 541 
1= 

NaCl ]249 63 76 12 83 2 , 6 90 71 
! 

Tota l solids;2 , 220 1,340 3,000 620 1,260 3,120 •l, 900 

Har dness 280 160 750 llO 35 llO ·r 600 
j 

The above chemica l analyses show such a wide r ange in the 
dissolved salts pres ent in the different wate r s in the Ribstone Oreek 
f orma tion tha t they cannot be used f or correlation purposes over a large 
a rT;a • 

Conclus ions 

(1 ) In most instances wa ter f r om gl acia l drift i s ouite 
diff er ent from ¥ra ter f rom bedrock. 

(2) Some of the bedrock Horizons carry water s thn.t show definite 
chemica l char a cter istics . 

(3) Mos.t wate r s f rom gl acia l till carry tota l solids ambunting 
to between l, ooo a.ndn3,00C parts per million., 
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(4 ) Bedrock waters are commonly low- in dissolved sa lts. 
Exceptions t o this ~re to be found in w~ter from the Ribst one Creek 
formation . 

(5) Water from the Bear po.w formation is ha rd . J.n average 
of ten wells gave a tota l solid content of 1,100 pa r ts per million. 

(6) Wa ter from the Variega te d Beds r e semble s th::tt from t he 
tearpaw formation . 

(7) Waters from the Pa l e Beds is mostly soft . An av er age 
of ten wells gave a tota l solid of 1,000 p~rts per million . 

(8) All soft waters conta in sodium ca rbonate (Nazco3), which 
is present in water from the Pa le 3 8ds and Rib stone Creek .f ormations 
but absent from t he Dearpaw forma tion and V':l.ri egat ed Beds. 
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RURAL J" ·AJNICIPALITY OF PROGR3SS, No. 351, 

Sb.S~::J.1TCH3:WAN 

Physical FGatures 

The municipality is a gently rolling plain of prairie 
lands v:i th broad northwest- and southwest-trendin(: valleys and 
ridges. A few basins are occupied by shallow lakes, some of which 
dry up during the summer. £.:iostly the soil is g•od agricultural 
land, but to the south of Shallow 1:-;· :J, in the vicinity of Or!\!ard , 
is an area of sandy soil and sand deposited in a former glacial 
lake. On the high land around Kr3rrobert the soil is quite bento
nitic, and the drift is probably thin. 

Geolog/ 

S- ;ft bedroc k is exposed in a fe•..-1 places in this municipal
ity. A ir~le outcro p , in B1.~ffalo C:::ulee, west of 01 1w2lrd, is knovvn 
to be of marine oricin from its content of microscopic fossils. 
T~lis outcrop is probably of B : :u~.'-pa-w age, although the division 
between P:.: le B<.:•i<:. <::nd the overlying ou~·. rparr is indefinite, and 
represents a transition from non-marine to marine deposition. I....ri 
exposure baside the roo.d a short distance west of :::: .. : rrobert raay 
also be 3::;arpa1.v , but the outcrops alonG. the railway \-lest of ::g::.emer 
Lc.ke have tha J_i thology of P:;.le B~ds . 

Hater Supply 

The ·wel l s in the sand area around Onward are mostly shall"''·'r 
R~, in water collects in the sand where it rests on relatively much 
less pervious clays and can thus be obtained at no great depth. ID 
other parts, hov.1ever, the supply comes mainly from sands and gravels 
in a zone near the base of the dr ift. Several wells penetrate 
the drift to the rock fornations underlying it and obtain hard 
11ater in the lower part of what is t ho ught to be 3:;:_,.rpaw or the 
upper part of the P~.le :s ·:: .:~.s. Deeper wells in the P<1 le B~us en 
counter sands that yield soft water . There are no flowin g wells 
in this municipality, although in a fe 'Vl.r wells the water rises 
to an elevation abo ve some of the lower land. r ·. is uncertain, 
however, to what degree, if any, fle ·,:1inc wells could be obtained, 
as the sand becls of the P:.;.le B::.:,;.s may be too lenticular to afford 
a continuous haad for a flowinG well . 

'I1cvvnship 34 1 ::.i:~nge 23. T:·~e surface deposits in this 
t•wnship are very thin, and the ridt:,a trend ing northwest in the 
vicinity of Kcrrober t is e vidently underlain by Pale Bods and 
perhaps by a little Bs arpaw. The surface between the drift and 
the underlying bedrock is evidently q_uite uneven, and water tends 
to accumulate in sand and gravel deposits near the base of the 
drift. 1>is is especial ly the c~~se 1.vher e the underlyins formation 
is less pervious tha n tha glacial n1aterials. In prospecting for 
shallo'.l wells in the drift, therefo r e , the sea rch for sr:,val und 
so.nd beds is apt to bz nore succe ssful in the lmrnr aroas than on 
the higher land. In this township , however, it I'.1 . .J. ~7 be difficult 
to distinguish vrnlls in glacial sand from thos 0 that have ente}'etl 
sandy beds of the formation below the drift. Q;-, B;1ffalo Coulea, in 
the next range we st, creen marine shale that is consider0d to be 
Bt::arpaw outcrops at an elevation of about 2,250 faet, and the out
crop on the highway west from Lurrob3rt is still. hicher. T:1us the 
well on S:E. se.ction 5 may be in th0 Buc.rpaw or P :; le B .. :ds at an 
elevation for the aquifer of 2,259 feet. Other wells in which 
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water is encountered at a lower elevation may also be in the Pnl a 
Bctls, although the thicknGss of the drift is apparently quite 
variablo. T - ~ ·:.:: de epGst well on NW . ~Get. ion S, drilled to a depth 
of 450 feet, or an elevation of 1,906 f oot, obtained soft water 
that rose to an elevation of 2,206 foot, or considerably ~bovo the 
level of most of tho range irom.ediat c ly cast of I: c:r .~' oo:....rt. 

Township 34, Ru.Hee 24. I .1i the vicinity of sora.c small 
lakes north of Street Lake in township 33 sovoral springs issue nt 
an elevation slightly abovo 2,200 feet. Those may bo connect ed wi th 
[-:i :nd b0ds 1'!i thin the bedrock, as an eutcrop of er e cm marin2 shale 
occurs on Buffalo Couloo west of Onward o.t an ol ovation of about 
2,250 f o0 t. L! t:1 is tovmship it is difficult to stato which vvo lls 
ar o in sands of the drift and 1&ich aro in sands of tho underlying 
formations. The drift is variable in t hi ckness, and the con-
tact between it and t ho be drock is beliovod to be ver y unovon . 
In SE. s Gction 34 Glacial gravel is known to occur at a depth of 
66 feet, or at an ol ovation of 2 , 144: f 0:.:: t, 'Nhi ch is 100 f oo t 
below th0 l e v.::il of the outcrop of :ruarinc shalo on Buffalo Coull0 . 
Undor th0s c circumstanos s, thorcforc , it is probable. that wat er 
occurs most abundantly at th0 baso of the drift in the dcprossions 
on the surfac0 of t h.::. b·..:drocl;: , o.nd thus t hat the elevo.tions of 
the aquifers will show a wide variation from plac0 to placo . No 
doubt furthGr wat or supplios exist at gr ,:rn.tor depths i.; ithin th o 
boclro ck formations, so t hat whor:.o no i thor sufficion t nor good 
wat er has bc0n obtainod from sha lle1N w0 lls it co.n b e r.:rn.chod by 
dGcpor drilling. 

Township 34 , Rnngo 25. Most of t he Vvi..! lls in this 
township arG r olativoly d-:; 0p, s ovoral boinc-; sunk to mor::; than 
100 f eot . T'.1.o drift is pr . .; sum.:;d to b 0 under lain by a li tt lo Boo.r
paw , wh ich , in turn, ovorlios thG PaL::; BGds . It is iapos si bls , 
hovve vor, to distinc~uish s o.nds in t h0 drift from sands high up in 
the bodroclc form& tions, and as th ci t hiclrnc ss of drift is unknown 
it is not at all c0rtain that most of th .:; wells r eached the 
l3oarpaw, alt hough the:; occurrunco of s and without t;;rnvc l sug5::s ts 
that this is so. I·iJ is hii:;hly prob c.blo tho. t beth the wells on 
SZ. section 13 mid S1•J . so et ion 21 r oc. chod c.;. snnd in ths Pal ·:;. Beds 
at an o l~vn~ion of b ~ twoGn 2 ,13 0 snd 2 , 190 f aot, and t hor0 obtain0d 
WGter. Tho f c.ct th nt t h0 wnt~r in ono 1.Jull is r eporte d a.s soft 
and t hs othor o.s h r-. rd has no significo.n c0 , boC E!uso of t ho opportuni
ti 0s for downwa rd porcolntion of hnrcl wut::; r from tho drift . 

'l'mmsh~p 35 , R::ng .. ~ 23 . In this t ownship o. fov1 wells 
arc l e ss than ~O fG~t docp , out mo s t of t h0m rouch a d ~pth of from 
50 to 90 fa 0t. On ~ , on S3 . s e ction 36, r ea chJd a grevc l bod at a 
dupth of 63 f00t , or an 0ls va tion of 2, 1 92 f oot . I ::, mny b e thc, t 
this bod. is in e. pr ,~ - glc-cir.l vo. lLJy deposit thu t tr0nd.s southoust 
to the I~orrobort to~m w0ll on iB . soc . H~ , tp. 34, r go . 22 . In 
tho I~errobort v\' '-> 11 t l10 V/2. t 0r horizon is at a d~pth of 220 f cGt, 
or an ol c vntion of 1,945 feet , and t ho w0 ll flows . Farther north
w0st , in tp. 36 7 rg~ . 23 , a woll on SE . section 22 was bored to 
a depth of 144 f eat, nnd anothe r, on 82. section 28, to 130 f oot, 
in g1c..cic~ l mc.toria.ls without o btr_ining y,r~: t ,...;r . Both of the s0 wells 
are nppar 8ntly a lso in this prc-gla ci2l v~llay, Th~ edges of tho 
valley ca nnot bG accur~tuly dofinod, but, on NE . s e c. 22 , tp. 35, 
r gc. 23, n vvell 90 f .:;ot do op oncountorGd cor. l in thG P.;.l:; J3.::;ds 
o.t nn clcvntion of 2, 169 foot, or 77 f oct c.b•vo tho bottoH of th0 
glacial well on SE. section 36. Also , Gnothcr wo ll, on SE. 
s~ ~tion 27, oncountGr0d co~l in th0 P~lo 3cds nt n depth of 48 fa~t, 
or an ol ovation of 2 1 206 f o3t. This well is 114 feet cb eve the 
glacial gro..vol in th0 bottom of the w0ll on s oction 36 . This 
evidence clG!Uly P-"'ints to c. bedrock ridge bonoc,th tho drift. Tho 
eastern edge of this ridge pc'Lsses through 1~ :: r-robort and dXt ends 
northwost through tp. 35, rgG. 23. ~ust of this ridge tho gl a cia l 
deposits are thick, nnd nll wolls in this p nrt of the township ~r e 
in drift, wh0rGr..s to t ho 1'?Gst c0rt :--. in of th0 we lls r Gr. ch be drock. 
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Tvrn wells 1 onu on S;'f . section 14 c.nd th,·; oth.::;r on S3 . so et ion 15 
o?to.in wctt '?r ~t 2,25? to 2 , 255 f -:;0 t in clay. It is not J;:nown 
wnuthor this is c;lc-, cH.l cl<:.:,r or 3-:.:~rp~--..v,! sh c~L~ . Doc1J..:- r wells nt 
both thos0 loc<":. tion s would ,:,ncoDntcr wc. t0r in thG P ·. lu B.:ds . 
b.i;pP.r ontly tho b :.; drock ri d:;. r; i s r0l :·. ti vc.ly n ::-.rrov·1 , c.nd th0 thick
noss of GL"'.ciC'.l J21c.tc.:ric-.ls incr c; ·~s0 s ng:: in to t he 1ycs t . :'hus most 
of t ho walls in th~ w~s tcrn p~rt of thi s township obtcin w~t0 r in 
glee inl S<'.nds n.t no srcr-,t dopth . The sup:ply, howovo r , c•uld be 
incroo..sod by drillin2 to SLnds in tlll- undcrl3ring forn1C'.t i ens . 

'10,~1nsh1"p 7 '' :-i · n~·, 2·; I" c• ·, c ·'-- , on °,..,) ·'- .-10 " .. ru- llq, " J. Ov 2 .:. \ , . ~sv "..:; . i . ~ u....., 1.JJ_ (...J(_ v ; ~ \ ~-

o i.)+"]".,.., 1 -'Jr·t~- - . ·. -~1· ·· l ··· v '"·ti' on-;,. O~J.'0 ..L- ···c. ."nd ') l,..,)r, f ···>t r ··sn ct1·v· · 1~~ i.. U \. • - .a.l f ' • ~ J... " . '..J '-' •-· ' • - I J h.J ) ". -..I . • (;..; ' - 0:.. V "' ~ .1 \....I l:' - \..J , ~ • 

vnc of tlL; s 0 l:J." ll s , 80 L "_;"t 6.~-'2~; , (.J ncount _.:r .. :<J. CO (''.l i n th .J J?:··1 c 
.S .. d::> so th·, .t both l '.7 •.. lls <:.r._; c on:...,ill ~ l' .. .<.)_ to 1P. V 0 t <"'.. ~i)i":l~;d \", Sc'.nd 
~ri thin this foE1 -.t ion . 'rlL t hicl.:n. s;::, of drift in this tovms hi:::; 
les not bc-:;;n d ,.; t; .:..:;:·2li~: . ;(.~ . I r: ;·, f~ 1J ···>':..:;l l .s tlL 1,r ~ t.::.T occur.sin[: 
;;rc,"n SC' .. nd suc,:vstiv~ ol s.'.:'.nd in t'i _, up~;,,r lY rt of the: F .. 10 ,J .. ,d s . 
Ar~ <':lrJc1dy st .t.:;d th .:; )~ :ss .. c; .. :. fro:.-: noil - mlrin 0 P~-.L; .3~ds to o v.:_,r
lyin._ a'~rino B-~ c..~ rp '. - ~\·.r sh c, l :J is tr <~i":.n i tion::l , .·. nc1 tl1is tr<'.ns i tion <-:. 1 
~~on e includ0 s considon1bL:; i~:,-::.:r inJ s ~-. nd , r:.sov ._; 1-rhic h n .y liu 
typicnl , n0'1 - r:inrin0 P~:.lc 3..;J s . The Vl'..~ lls in s0ctions C? , 14 , 
r.nd 16 rn. ·· ; cons0quontly , b0 in c r •A;Yl s .nd of' this trc.nsi tion 
zon::; , ancl if so most of th e.. oth.; r >:.:e lls r,1ny c: l s o b:; in snnds 
v;ithin this zonu r<cth ~r thc.n in f;lf'.cir:.l i·mt c riels . Ir" th-.; o ntirG 
townshi1J there is r cc.son t'J bo lL:,vo t l1:.'_t :"'. still gr . ..:, ··. t c r supply 
of W<"'.. t ,~1: · c."\n bo obt .-~ inod by sinL:in g doopor ~·rclls into the Pc:tl :.; 
:i3:ids . 

Tov:il?J1iu 35 , fa ·.nf...o 25 !.. In c: 1·?011 on NW . s 0 ct ion 12 
gl~ Cl Ql s rnvol o c curs ~ t n do,th of 84 fo 0t, or nn ..:;lov~tion o f 
2 , 204 feet, ~~G r o~s on gi . section 30 co 2 l i s rcpo~to d ~ t 2 
d opth of 60 f...:::;t , or «.~n 0 1 .:;v<-.tion of' 2 ,::so1 f' .:;..:; t . Con.l is knc~m 
to occur in c ortnin c..roc.s in thG bc_s,~l p :--.rt of tho B,::'..rpr.'.·/ f ori:i;-;_ ti o y 
c:rnd ti1.:.. prob<:,bility is thr'.t t h i s v;c ll r . .:;r~chcd e. coc'. l horizon vrith in 
this formi.--.tion . Th·J ri C.t;;c i n 1.Yl1 ich tile: co;~ l wc.s -~ncount .; r 0d is 
o.p~Jnrcn t o..t tho surf:. ce: , It tr ,~:nds no:::.··tlTv.~o st throu[J1 til e~ \.·!c: st .. ;rn 
p2.rt of t h.:; tovmshi1:: , :v1d is b.:;li c v 0 d to hc. v o :·:. coro of bedrock . 
H:;nc<J tho t.; l c~ ci n. l ::-1 ~:. t~rit.l s t i~ictcn t o t lw northc. ::st , occupyinc; 
f'. d upros sod nrcr. in tho b~drock surL ,c J b .~ t 1:.r0 ..:. n thi s ridt;0 nnd 
tllo one pr0vi ousl:,r dcscri bod th ~_,_t 0xt0nds northv\i8S t from Ls r ro b ort . 
The vw lls to th e; north .:;.~ ·. s t of the rid{-; :.; C'.r'J , cons ~;quontl:,.-, no.st l y 
in c; l 2. ci <1.l S<1nd 2.Dd :;r ·-. v .:.; l, Hhcroc.r; to t h::. soutllu.:;st mos t of 
tllc;;E1 r_ r c in the b ud.roe: ·, tlL·.t on l'J'. · • s _i ct ion 30 b ,_; inc c.n ~xcuption , 
Tvro of the 1:11Glls thc-.t I' vi:~ch buc1rocl: 0vidcntly .Jo:;; c-. s c..nd in thu 
P c-~J .. ;, ·.'3.:: L1. s r--_ t 2,n c;l..;v :-- t i e n of ~.: }J:.:;ro xil:r. t, :: ly 2 , 17 j to 2 , l J O f o ·J t on 
o~ · josit~ sid~s of t~ J s urf · c ~ riJs 0 . I~ is t hus inf~rrcd th~t 
tiils S<~nd is prob; :.bly :-·. f :-. irl;{ c ontinuou:~ c..quif c r . TL woul d o.lso 
prob~b ly b~ pr~s0nt to th~ north ...:.~s t of th~ ridgJ pr ovided it 
hr~s n o t bocn r ~1·~~ :.) VG6. b:r l)r.; - t l .'. ci ·~ l ..::ros ion. 

Tot·1nsl1i1J 36 1 ~-:::.n{;v 23 . .As c .. l.J.0 0::--. d;i• n ot...:.d. , ~:. p r c -
g l c.ci1:1.l Vf'.llc:;:-C'uts o.cros s t h is t0Yms~·1 i p i n r--. northw . .:;st diroction 
from t h0 southjc:st cor n.~j_' • In it , e n SJJ; . s o ction 22 , Z':. hole l <.: -.:. 
fc .Jt doup f c.ilGv. to ro ::-.cn t h.;, bott oH o:t' th._.. drift :--..t ::.n ol .:-; v :, tio:n 
of 2 , 150 fc.Jt, nnd ~nothor , 130 fcJt dc~p , on 83. s e ction 28 , 
reC'.chod tm o luvc.tion of' 2 , 190 fe e t vii thou-c p c n .:. tr .:·.tinc the drift . 
It is prob '.b l G, in vi ow of· thJ infor::T·tiOi1 providrJd by the ~ ~ urrob.:;rt 
t•':m WGl l in this S C'I!KJ pr~; -gl f'. c i:,;. 1 V '.'. l lo~r , t lrt th (; drift is 
upwc:.r <ls of 100 fo,_: t thic:~ b .:.; lov' th,~ lm.r'"s t po int r oC'.chcd in the 
holo on section 2 2 . :a, )th of th ·..;3.; dry holos should enc ounter 
flo 1""i nc ·1.-·7·" 11 s ''t t1'1 -.. :..,,,s ···. of +h" " ri· ..o~- ''" in t'1··· -:·-·rrob '"' r··- +.o·Pn .w-. c~ ~~ -- 1 . .. .J v u,i. '-' v ... v ._,_ .Lu, ~.~ u _ 1.....,, .:. .... v u U v u 

vtoll . T:1'-- ode:.: o l th·:; pro - .;lc ci r1.l v .:. l L. v to t.11.:; n ort llo ,:'.st s o ons 
clQ~ rly dufinGd by n ucll on SE . section.13 , which ~ncountor 0d 
co ::ll, pr0 sur11<tbly in the P.:::l o B,;ds, ,..,_-~ .·. d0pth of 3 0 f oot , or nn 
Gl ovntion of 2 ,160 f oc.:: t . Thi s is pro0.:bly tl1 - ~ sr.m0 co :-,,1 horizon 
GS tha t encount '3 r sc1 in tho well on s ;:: . s o c. 6 , tp. 35 , rge . 25 , 
c..t n.p. c love. tion of 2 ,175 f u::... t, ~:nd i n t he vroll on NS . sec . 17, 
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tp . 35, r t::;e . 25, nt a n e l evs. tion of 2 ,lDO feet, further confirming 
the f act that this is u wide spread horizon in the PGlc B~d~, and 
probably also indicatin; a very slight easterly dip to this f or na
t ion in this area . With the exception of the WGll on 83. Gcction 
13 and another on N3 . section 14 drilled to a depth of 412 feet 
and obtaininc water in tha P2le Bc~Ll nt nn elavntion of 1,855 f ee t , 
all oth~r walls in this township, so far as c ~n be judged from the 
rac.O.rds, ::.ue in glo.cial E10.teric.ls . j, G:··.nd zon0 c.t a.n e l e vation 
betwean 2,150 and 2 , 175 faet, has suppli~d water for several wells, 
and c.no ther , higher zone , betwa en 3 l~ v2. tions of 2, 220 o.nd 2, 240 f c;. · 
is al so q ui t a widespruo.d. . I~ is c.lmos t cortain, howe v0r , the, t in 
both of thes e zonos the individual, wctcr - bearing sand be ds have 
a. vory lir.a.i t .:id uxt ent L• t ·J r c.. lly , thoug.11 , duo to the nurab0 r of t hc:Jm , 
thGy ho.ve been cncount c r0d in :::10.ny ·we lls . 

Tmmship 36 , Rc..f1., G 24 . lri one: v10 ll on s:-i: . sc;ction 9 , 
drilled to a d Gp th of 288 fo0t , coal , b~ liovod to be in thG P~lG 
Bods, wz:-,s report ed at 8 0 f eat , or an ,..:.: LNo. tion of about 2 , 200 f oo t . 
This indice.tes that th-.:. ridge of b edrock that Gxt ends northwost · 
fron Korrobert i s s till pcirsisting but i s b o cominc; much less pro 
nounc o d northvmrd . On NW . s e ct ion g, howc.vcr, a VJC ll 127 f ee t 
dcop, the bottom of whi ch is at an olev~tion of 2,20 3 f ee t , is 
thought to durive its wa t sr from glacia l s Gnd , and nnothar wa ll , 
1 25 foot doap, on S~l . s0ction 16 , a lso obtains wnto r from gla ~ i nl 
sc.nd . Th: se; ar0 probe~ bly the de epGs t g .lncial wells in this a.rat"\ . 
Tlwz· l~ is no unifoI·mity of l o vs l of the w~tcr-b 0c. ring s 2..nds in 
the drift, and Grev ol has not been r oport0d from c single well 
of which r e cords c..ro c, VP..ilc,ble. Th~; _pr os-~ects for findinc Wf., t e r 
in th8 drift <'.re, thcroforo, ont ir o l y depend~mt on e ncounter ins 
ons of th0s0 irro(:;ularly distributed gle.ci :-:11 s crnds, o.nd th;3 s s 
must derivo all tho ir \·;c~tor- from dovrnwGrd oerc olo..t ion of rain 
through tho drift . KJJm·i the drift s0vo ro.-i wo lls in this towm'•· 1 ) 

h2.vo reached sands in th o P:~lc Bucts , the docpost uell, on SW . 
s ection 21 , having a d o pth of 500 foet and ranching an a l 0vntion 
of 1 , 889 fe a t. A docided l nck of uniformity of e l 0 v 2 tion of the 
aquifGrs in th3 Po.le K,ds is shown by th 0 well r ocords, c,nd 
ind ic .2 tGs tha.t prob::..bly s-.:ve r .'J.l c. r G r 0pr os..:;n t vd . 

To'imship 36 , Rt:cne;o 25 , In tho c ontr s of this tovm-
ship a r;ont ly slo1)inc hill ri s-.:::s c.bovc an ol0vc:.~. t.ion of 2 , 400 f ua t . 
A well on NB . sGction 21 , bore~ to a depth of 1 23 f eet, obtained 
ci. llmlinG Yv<::. t o:r ci.t 8.11 0luve. tion of 2 , 268 fe e t in wha. t is considarcd 
to be glacia l sand, indicuting thnt th : hill is n g l cc i a l fonturG . 
On N:J;. section 2 3 n Null 160 fGGt de;cp obt .~<. inud rmtor in the Pnlo 
Bods at an e l evation of 2,196 f vct. Thu C~pth of tho drift is not 
knov1.1n , but is pr:osumably c,b ov o 2 , 200 L .>Jt , v:hich w2,s th ..; levol of 
2. coul horizon in P:-i.l::i iJ..:;ds in e. wal l in r ant:.-;G 24 . It is possiblG, 
therefor0, tha t the drift c omposing tho hill in this t ownship 
reachos a t hi ch:n 0ss of nvnT ly 200 :t'0ot. Many o"!.' the; we ll s in the 
township aro in drift, but none of the sands is c; xtensivo n nd 
their dapths at any loca tion cannot be predicted excep t within 
t ho limits of pr osunt inforrn:-;.t ion gn in::;d fr or;1 the; n vail a bl0 r e cords 
Bolm·"l t ho drift sovcrn l wolls obtain vn1 t or frorn sands in tho Po.le 
B·Jds . On s :l. s e ction 16, N:s:: . s::::ction 1 8 , nnd NE. s0ction 25 
w~tcr w~s an countcrod a t nn ~ l ov~tion of 2 ,150 to 2,155 feet , and 
in on ch woll coal wc:. s r c;p ortcd . Thc- s c co <:ll s ec.ms muy not r 0pr os0nt 
very continuous horizons- qithin t h~ Palo B2ds , but their pr oson ca 
is proof that the 1vG lls C'.rC in th ;:~t formc,tion . A ·w0ll, 175 f eet 
deep un rr.r . s uction 31 , r oport od brmm wo. t c.:r a t Rn 0l0vo.tion of 
2,073 foot , and anoth0r , on HE . soction 31 , appnrontly e ncount t::r..:d 
the snm:i horizon e.t a dopth of 17 6 f es t , or cm 0 l ov o. tion of 
2 , 066 feet . The difference in olovution ns shown by t he t wo 
we lls is unimport2.nt in that ths e l e vations -=~t th :::: surfnc e 
vmro not th0 rosult of o. p r 0cis0 instrument surve y, nnd t he 
depths of tho w0lls mc.y c.lso be slightly ina ccuro.tc . A t h ird , 
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Po.lo Bods snnd int Grmodio.tc b0twcon the two r oforrod to c.bovo 
was cncount0rccl in D. w0ll 9~) feet d.JLlP on NV! . s uction 19 c. t ~1n 
Glovntion of 2,19'7 f oot, a.nd a. ls o in n. WGll 160 feet doop on 
N3 . soction 23 a.t nn olo v2tion of 2 ,196 foot. Thus , thr00 
wnt3r-b e~ring horizons ~r o indicnted i~ th0 Po.lo Bsds of this 
township , and thGro is no r oc..0on why thcs...:: should not bo produc
ti vo ovor tho whole c.roa, though suff ici0 nt suppli os of we.tor 
may not bG o..vailc.blo in sho.llow0r wolls. 
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A1;~YSES OF ·.1.ttTE:El S.\!CFI ES :?I:Otf. Progress Rural Munic 1pal1 ty No. 3'51, Saskatche-rn· 
-~--------~er:>-.-t~h-,--.E~1~e~v-.-,--.1~1o~t-n~1---,--------~--~ · So~~ce 

l 1.. I 
- --

Constituents as Analysed ~onsti tuent3 as Calculated in assU..'!led Co:nbinations I in of dissolved Total -- - - --- --- ----- ' 
• I 4 Sec. Tp Hge. feet Aquifer solid.s Ca Mg Na ~04 I Cl· I_ Al~. . I 

:1: :S M 
2'5 16'5 2180 2060 SOO un 92 l~ , •.• , 

f~ 215 lM n.e.o 11£n s~ _ _u 324 ~6 _ ..teQ_ 

P.K 8ft 2M1 '100 11£ ~n 66 18'5 lC 4215 

II() 

I 

" Id P..& S!l SHI 6'1 Al'I! 11M ,, ... Al 17!5 390 1:1! 490 
' e DIS so 84i 90 81S9 980 122 159 110 8915 1€ 455 
el D 14i 

>----->----- ~---·-

3& 2S 418 185'5 1280 14i 13 411 324 2e 605 . .., 
8~ 9 M P.£ P.88 1096 1080 '1 9 3&8 3'1 ~ '140 

8 RW ~1 SA A£ 1'15 P.tL.~ tn£n SA ,, 308 ~09 H! !Sfl." 

9 s:w lf __ ~ 84 186 21151 '160 e.t 24i 160 70 __ lJ 520 -

: 

! ---

Hardness CaCO, 
~ 

CaS°4 MgC03 MgS04 
-

i"nn , "" A!>.Q l\QA. 

~ 
2~ 1~!5 '16 

Ano ?..A!S 11A 70 

7QQ__ ._JS~ 172 "" 
-~Q9 __ 3ot5 126 114' 

315 3'5 45 

35 18 31 
90 90 M 

280 160 83 

Na2CC3 Na2S04 
>--

~!50 

9..A1 gni 

1A1 

f\1.& 

3nP. 

154'1 "80 

'1RA !US 

"""' ~na 

277 10£ 

·later 11aCl. l 
I . 
Similar to wat 20J 

I -er rrom dr.itt. 
1A ! 

I 

-1.~ 
_nJ 

:1 
8'1 r 

I 
~A I 

r 
-~ 

I 

--~ ,. 
I 

I 
I 

I 

j 

l 

' 
i 

I 

I 

l 
I 

I 

i 

I 
I 
! 

I 
I 

. ' 
I 

Pale Beds 

B earpaw-
lSrl0~1!;1ar 

do. 

Pa--le Beds-~

Pale Beds -
Pale Beds --~ 

Pale Beds. --

;i

"' 11\ 



ell 
No. 

L 0 C A T I O lJ 
:r Seo. Tp. Rge. 

1 N.E. 2 
2 S.E. 5 
3 s.w. 6 
4 s.w. 7 
5 N.W. 7 
6 N.W. 9 
7 N.W.10 
8 S.J:.12 
9 S.W.14 

10 N.E.16 
11 S.W.16 
12 S.W.16 
13 s.w~1-e 
14 S.E.20 
15 :u .w .20 
16 s.w.21 
1'7 N.W.22 
is s.w.22 
lg S.W.23 
20 S.W.26 
21 S.W.28 
22 s.E.3e 
23 S~li.36 

S.W.36 

1 s.w. 1 
2 S.E. 2 
3 s.w. 4 
4 N.W. 4 
5 N.E. 8 
6· N.E.10 

34 
" 
" 
" 
" 
" 
" 
" 
" 
" ,, 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

34 
" 
" 
" 
" 
" 

23 ,, 
It 

" 
" 
" " 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" -
" 
" 
" 
" 
" 
" 

24 
" 
" 
" 
" 
" 
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RECORD OF WELLS IN. RURAL MUNICIPALITY OF PROGRESS, 110. 3 51, SASKATCHEWil. 

Tyre Depth il ti
~er. of of tude 

1ell Well of 

3 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
If 

" 
" 
" 
" 

Dug 
Bored 

" 
" 

Drilled 
Bored 

" Dug 
Bored 

" 
" 
" Dug ,, 

Bored 

" 
Dug 
Bored 
Dug 
Bored 

" 
" 

3 Bored 
" " 
" " 
" " 
" " 
" " 

23 
60 
62 
65 
40 

450 
60 
60 
20 
36 
58 

140 
60 
45 
35 

104 
70 
24 
82 
10 
90 
65 

110 
36 

\'iell 

2266 
2319 
2284 
2257 
2256 
2356 
2340 
2281 
2299 
2~45 
2334 
2334 
2281 
2194 
2216 
2198 
2238 
2234 
2240 
2210 
2243 
2245 
2230 
2230 

40 2285 
36 2326 
90 2302 
90 2308 
64 2280 
80 22 75 

~:~':1ER :~VIL 
.u.bove (+) ~lev. 

or • .h.bove 
Eelow (-) Sea 
urf o.ce Level 

PF~rr:c :_ . "L •. ~Elt-
r' :C./~J:I! ;G _ED 

Le• th Ele v. Geol. 
Ft. Her i;:·on 

-~ v,.l ~ac-

ter 
of tl~ e 
·,,·&~er. 

·---
-20 
-50 

-45 
-35 

-150 
-50 

-12 

-50 
-120 

-50 
- 25 
-23 
-64 
- 47 

-42 
- 7 
-86 

-40 

- 30 
-30 
- 50 
-75 

-40 

2246 
2269 

2212 
2221 
!:206 
2290 
Low 
2287 
LOY/ 

2284 
214 
231 

2169 
2193 
2134 
<°'101 

2198 
2203 
2157 

2190 

::-255 
2296 
2252 
2233 
Low 
2235 

23 
60 
62 
65 
40 

450 
60 
GO 
20 
36 
58 

140 
60 
45 
35 

104 
70 
24 
82 
10 
90 
65 

110 
36 

40 
36 
90 
90 
64 
80 

2243 Glacial sand 
2259 r lo - eds ? 
2222 S'.' .c1 

Ho.rd 
" 
II 

219E. " 
221G Glacial clay 
1:'06 ..t ::.1:.. ~CGf" 

" 
Soft 

228("\ ~U! d Hard 
22;:,1 
2:....70 
220S 
2276 
2194 
::2~1 

2149 
21Cl 
2094 
2J_Cf 
2210 
2158 
2200 
2153 
2180 
21?0 
2194 

"2245 
22'20 
2212 
2218 
2216 
2195 

tl 

Gla.cial gravel 

~und 

'' P.al.e beds? 

,, 
" 
" Ead 
" 

Gl'a<:ial sand " 
.,_J ........... ..,J .r' . " 
Clay '' 
Sand ·PaJ.e beds? " 
uLnd ~oft 

" 
Glacial gravel 

'' sar_Cf Hurd 
" 

Sand ., 
~alty Hard 

Glacial gravel ~oft 

Glacial sand Hare ,, 
Sar 1 d " ,, 

" ,, " Fe. ., ,. " 

·b.- Do:cestic, s.- Stock , Alk .- Al'~aline, ~.1' .- }t ... ir 'c ipal, Fe .- Ir0n, ~r . - J::ro1wn . 

TJse to 
',:l: i eh 
'..ater 
Is 11'tx 

D.S . ., 
,. 

" 
" 
" 
" 
" ,. 
s . 

D.S. 

" 
" 
" s. 

n.s. 
" s. 

D.S. 
II 

., 
~. 

D. 

!J . s . 
" 
" 
" 
II 

., 

Yield & Remarks 

\'la ters 10 head. 
10 " 
12 " 
40 " 

,, 
" 
" 

Suffic iePt 

...>t:.ff ic i ent 
\,aters 12 hea1.. 
LL'!li ted 
1 O b b 1 • p er day . 
Poor supply 

Sufficient 
'1aters 15 head. 

" 30 " 
" 50 " 
" 100 ,, 

.bundan t 
sufficient 
\'laters 30 head. 
Poor su"'nly 
Fair " 
Sufficient 

Sufficient 
Poor supply 
Sufficient 

" 
Limit ed 
Sufficient 



'llell 
No . 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1? 
18 
19 
~o 
21 
22 

., 
~ ,., 
.:. 

3 
4 
5 
6 
? 
E 
9 

10 
11 
1 ') 
13 
14 
15 
lC 
17 
lf 
i:, 

N. U.10 
S . E .13 
u; \7 .14 
S . Vl . 16 
N. U.16 
N. E .16 
S . E . 18 
~ . E . 19 
s . w. 21 
S . E . 25 
S . E . 28 
S . E . 30 
S . E . 34 
N. y, . 35 
N.E . 36 
~ . :!: • 30 

S . !:. . 2 . ' ,., ... . .. . ~ 
...J. '· . 4 
i; . \, • 6 
s.~ . g 
l • • E . 10 
S . \1 . 12 
~ . E . 13 
:~ .... , . 14 
;:., • ,, . 15 
!...; • •,1, . 1? 
~: . ,·.I .1e 
! . . r: . 20 

.. . ....... , 
....., . .... t:...-. 
C' T_' !)':> 
...., • -.J . --
•• , r ') 
...... • ,, . 1;:; ~ 

I . . :.. . 24 
:: . E . 33 
! . . :: . 3c 

I I 

34 
" 
" 
" 
II 

" 
" 
If 

" 
" 
" 
" ., 
" 
" 
" 

34 
" 
" 
" .. 
If 

" 
" 
II 

" 
" 

" 
" 

" 
.. 

24 
II 

" 
" 
'" 
" 
" 
" 
" 
" 
" 
If 

., 
If 

" 
" 

25 
II 

,, 

" ,, 
., 
.. 
" ., 
.. 
,, 
,, 
" 
" 
" .. 
" 

3 
11 

" 
" 
" 
" 
" 
" 
" 
" 
" 
If 

" 
" 
" 
" 

3 
" 
" ., 
" ,, 
" 

., 
" 
" 
I' 

" 
•• 

" 
" ,, 
" 

Bored 
II 

" 
Dug 

" 
.Bored 

II 

" 
" 
" ,, 
" 
f t 

" 
Dug 

" 

Bored .. 
" 
" 
" 
" 
" 

Dr1lled 
Bored 

" 
" 
" ,. 

Drilled 
Eared 

" 
" ,, 
" 

60 
82 
33 
30 
32 
36 
87 
45 
40 
16 
30 
52 
66 
38 
42 
3 2 

114 
146 

8 0 
60 

160 
140 

90 
165 
110 
130 

60 
80 
35 

102 
8 5 

12 5 
60 
? 5 
8 3 

2303 
2246 
2231 
2282 
2255 
2254 
2295 
2275 
2 235 
2218 
2241 
2284 
2210 
2200 
2221 
2214 

2356 
23?5 
2354 
239 0 
236? 
2375 

. 2332 
2345 
2361 
2379 
23?6 
~38 1 
"383 
2380 
2314 
2348 
2300 
2296 
2283 

-45 
-30 
-28 
-25 

-20 
-62 
-40 
-13 
-12 
- 8 
-50 
-10 
-15 
-36 
- 20 

- 100 
- 140 

-65 
-40 

- 8 0 
- 150 
-100 
-124 
- 40 
- 50 
- 8 3 
-132 

-35 
-G9 
-70 

-23- -

2258 
2216 
2203 
2257 
Low 
2234 
2233 
2235 
2222 
2206 
2233 
2234 
2200 
218 5 
218 5 
2194 

2256 
2235 
22G9 
2~50 

2252 
2195 
22 Gl 
2255 
2336 
237] 
2300 
2248 

2265 
2:' 2? 
_21~ 

60 
82 
33 
30 
32 
36 
87 
45 
40 
16 
30 
52 
66 
38 
42 
32 

114 
146 

80 
50 

160 
140 

<J O 
160 
110 
130 

60 
8 0 
95 

192 
85 

125 
60 
?5 
8 3 

2243 
2164 
2198 
2252 
2223 
2218 
2208 
2230 
2195 
2202 
2211 
2232 
2144 
2162 
2179 
218 2 

2242 
2229 
22?4 
2740 
220? 
:-~235 
2242 
2180 
22 51 
2:.' 4 CJ 
231G 
2301 
2288 
2188 
2229 
2223 

Sand 
Blue ·saild 
Sand & grav 

Sandy shale 
Shale sand 
Saro 
Glacial sand 

II II 

" " 
" grevel 
" sand 
" grovel 

r;andv clay 
Blue sand 
Grav clay 

Sand 
" 
II 

" 
" 
tt 

" 
Pa::!..e Peds 
Land 
sandy cl o.y 
Sur:d 

" 
Clay 
r ale :5eds 
Cl '3y 
S P.n n 

2::40 Blue sand 
2221 ..Ja~d 
2200 ,, 

·Hard 
Hard & s. 

Hard 
" 
" 
ft 

" 
Soft 

" 
Hard 

" ilk. 
" 
• I 

" ilh .. • 
" 
" 

Ha r d Fe. 
" ! f 

" 
" 

Soft 
Hard 
Soft 
Hard 

II 

" 
" 
" 
" 

Soft 
Herd 

" 
" 
" 
" 

D.s. 
It 

It 

s. 
D.S. 
s. 

D.S. 
" 
" 
" 
" 
II 

,, 
s. 

D.S. 
II 

D. S . 
" 
" 
" 
" ,. 
If 

" 
" 
" 
" 
" 
" 
" .. 
s. 

D.S . ,, 
" 

su:t'fioient 
Waters 70 head of stook 

" 10 " " " 
Abundant, bad odour. 
Limited 

Sufficient supply 
Good supply 
Sufficient 
Limited 
Good supply 
Poor " 
J..bunde. nt supply 
Su:'fic ient 
6 bbl. per day. 
S11ff i cien t 

Sufficien t supply ,, 
" 

Good 
" " 
" " " . " 

PoCII." " 
G0od " 
~uff i cient 

" 
" 
" 

Poor s up"!) ly 
.libu'l'ldant sup::;:i ly 
Fair supnly 
Good '' 

" " 
I r or " 
Good " 



Well 
No. 

1 s.v:. 1 
2 N.E.13 
3 S.W.14 
4 S.E.15 
5 N.E.16 
6 N.tl.16 
7 N.E.17 
8 S.E.18 
9 N •. E.19 

10 N.ll.21 
11 N.E.22 
12 N.E.23 
13 N.E.24 
14 N. VI. 24.: 
15 N.W.25 
16 N.E.26 
17 S.E.27 
18 S.V:.29 
19 N.W.32 
20 U.U.35 
21 S.E.36 

35 
IT 

" 
" 

" ., 
" 
II 

II 

" 
" ,, 
" 
" 
" 
" 
" 
" 
" 
tl 

1 
2 
3 
4 
5 
6 
7 
8 
9 

s.w. 4 . 35 
N.E. 4 " 
1-I.Vl. 5· " 
S.l7. 9 " 
S.E.14 " 
N.E.16 " 
S.ll.17 II 

10 
11 
12 
13 
14 
15 

N.W.23 " 
N.E.23 " 
11.W.25 " 
N.E.30 " 
S.E.31 " 
S.E.32 " 
N.E.32 " 

~~·33 " 

23 ,, 
" 
" 
" ., 
II 

II 

" 
" 
II 

" 
" 
II 

" 
" 
" 
rt 

II 

., 
" 

24 
" 
" 
" 
II 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

3 
" 
II 

" 
" 
" ., 
" 
n 

t! 

II 

" 
n 

" 
" 
" 
" 
" 
" 
" 

3 

" 
II 

" 
" 
tt 

'" 
" 
" 
" 
" 
" 
" 
" 
II 

Dug 
Bored 

II 

" ., 
" 

Dug 
Bored ,, 

" 
II 

" 
" ,, 
It 

Dug 
Bored 

" 
II 

" 
" 

Dug 
Bored 

tl 

Bored 
Dug 
Bored 

" ,, 

" 
" 
" 
" 
" 

20 
90 
50 
50 
50 
60 
40 
50 
65 
60 
.go 
53 
70 
62 
47 
36 
54 
65 
70 
36 
65 

35 
75 
60 
34 
51 
20 

100 
88 
90 
40 
40 
42 
40 
40 

2193 
2232 
2300 
2305 
2255 
2260 
2265 
22"3 
2~67 
22{0 
2259 
2235 
2171 
2~20 
2176 
2186 
2254 
2272 
2230 
2177 
2157 

2262 
2224 
2259 
2253 
2:::04 
2195 
2264 
2217 
2227 
2232 
2266 
2229 
2210 
2240 
2202 

-24-

-15 217f' 
-40 2192 

-30 2230 

-20 2203 

-5o 22og 
-47 2188 
-40 2131 
-40 2H 0 
- 7 2169 
-16 2170 
-20 :::224 

-16 2161 
-15 2142 

- 20 

-30 
-30 
-16 
-10 

-40 
-30 

-14 
-25 
-10 
-20 

~42 

2229 
2223 
2188 
2185 
Low 
2177 
2197 

2252 
2204 
2200 
2220 

20 
90 
50 
50 
50 
60 
40 
50 
65 
60 
90 
53 
70 
62 
47 
36 
48 
65 
70 
36 
65 

35 
75 
60 
34 
51 
20 

100 
88 
88 
40 
40 
42 
40 
40 

2173 
2142 Glacial sand 
22 50 
2255 Clay 
2205 
22oc Glacial gravel 
2225 '' clay 
2173 Clay 
220'; ~nnd 

2180 Clay 
<;lG 0 P.,lf ;~ sand 
2lf2 

EarJ. 
It 

" 
" 
" 
" ., 
., 
., 
II 

" 
" 

2 101 Sandy s oi l " 
~158 ..::a nd " 
~129 Gla<;ial red sand " 
2150 >Je.n 1l .Joft 
2206 PQ.e :~a · S< rd Br. 
2~,0 7 !:..>c. 'l''d ., 
2160 ,, . ,, 
:2141 Gls.c1al sand & clayr 
2092 GI&oial' <~el " 

22 7 
2149 
210£ 
::;:::19 
2153 
2175 
2164 
2129 
2139 
2192 
2226 
2187 
2170 
2200 

snn1 

~and 
Green su nd 

" " ,, " 
Snnd 
P8.le--~1184s--:~ aalld ... .. ""' 
knd·· 

" 
" 
,, 

~icrd 

" 
Soft 
Hard 
Soft 

" selty 
Iford 
" 
II 

" 
: r 

II 

Soft 
Hard 
Soft 

D.v. 
If 

,. 
" 
" 
" 
" 
" ., 

" ,, 

" 
" 

" 
" 
" 
" ,, 
c ....... 
" 

D.S. 
II 

" 
" 
" 
" s. 

D.S. 
" 
" 
II 

" 
II 

II 

.s1ff ic icnt 
" 

Lin i ted s\PJ 'l ly 
S\ ,fficie11t 

Lim.i tea sup-;, ly 
..::urftcier..t 

" 
" 

Li.wited. Coal at 65' 
Sufficient 
·,.oters 25 head stock 
>J~~ficie1t supply 

II 

" 
CotLl at 48'. 
.Suff ic 1 en t 

" ., 
fl 

" 
" 
., 
" 
" 
" 

Abunda nt supp ly 
Water!! 200 Head 
Sufficient 
Lirni ted 
~~cters 50 he Gc. 
Sufficient 
Poor 
Coal at 88'. 
Dufficient 

ll 

Good supply 
II tf 

Sufficient 
Good supply 
Flowing Spring. 

Stock 

" 



IT.K.34 
s.w.se 

s.w. 6 
s.w. 7 
s.w.10 
N.W.12 
N~l.12 
s.1.1s 
s.1.14 
s.1,1& 
N.B.17 
s.w.20 
11,1.21 
s.w .. 22 
N.1.22 
S.E.23 
s~Vl.23 
S.E.24 
N.E.24 
N.W.28 
l~ .E.30 
N.W.30 
N.E.35 
N.E.36 

1 N.W. 4 
2 s.w. 4 
3 S.E. 9 
4 H.w·. 9 
5 S.E.10 
6 N.W.10 
7 N.E .12 
8 S.E.13 
9 N.E .14 

I~ 24 

" " 

35 25 
" " " " 
" " 
" " 
" " " 
" 
" 
" 
" " " 
" 
" 
" ,, 
" 
" 
" 
" 

" " 
rl 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

ft . II 

35 
" 
tl 

" 
" It 

II 

" 
II . 

23 
" 
" 
" 
" 
" 
" 
" ,, 

3 
" 

, 

Bored 
Dug 

3 Drilled 
" Bored 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " " ." 
" " 
" " 
" " 
" " 
" " " ,, 
;, " 
" " 
" " 
" " 
" " 

3 
" ,. 

" 
" 
" 
" 
" 
" 

Bored 
" 

Dug 
Bored 

" 
" 
" 

Drilled 
" 

65 
30 

260 
114 
80 
84 
65 
94 
54 
85 

168 
56 
70 
60 
45 
73 
52 
55 
6? 
60 
80 
60 
65 
50 

50 
60 
20 
65 
50 
35 
40 

211 
412 

2208 
2247 

2435 
2410 
2330 
2288 
2269 
2263 
2285 
2319 
2348 
2352 
2280 
229? 
2286 
2259 
2294 
2245 
2242 
22?4 
2361 
2382 
22?9 
2243 

2219 
2213 
2211 
2210 
2208 
2238 
2250 
2241 
2267 

-40 

-90 

-50 
-40 
-55 

-16 
-75 
-78 
-36 

-30 
-32 
-44 
-62 

-45 
-50 
-35 

-~5 

-32 
- 28 
-65 
-45 

2168 
Low 

2345 

2280 
2248 
2214 

2269 
2244 
22?0 
2316 

2229 
2262 
G201 
2180 

2316 
2332 
2244 

2175 

2206 
222? 
2176 
2222 

65 
30 

260 
114 

80 
84 
65 
94 
54 
85 

168 
56 
?O 
60 
45 
73 
52 
55 
67 
60 
60 
60 
65 
50 

50 
60 
20 
36 
50 
35 
40 

211 
367 
412 

,. 

2143 
2217 

Sand Hard 
" 

2175 Pale Beds Soft 
2296 8and · Hard 
2250 Sand " 
2204 Glacial IJ'RWl " 
2204 Sand " 
2169 " " 
2231 Olaetal cranl " 
2234 ~and " 
2180 Pale Eeds ' Soft 
2296 Glacial sand Hard 
2210 ft II It 

223? " gravel " 
2241 S&n·d . " 
2186 Clay " 
2242 Glacial " 
2290 " Slild 
21 75 ""11 lfAJ.•r!M• .}>!' 
2214 Gl . sand - r 

2301 Baarpaw? '.r: ,. ~oft 
2~22 Olao1al gravel Herd 
2214 " sana ,, 
2193 it II It 

2169 
2153 
2191 
2174 
2158 
~Eoz; 
2210 
2030 
1900 
1855 

~, 

Sand 
" " . 

Glacial ..:; sand _ 
11 II 

,, " 
II II 

Pale Eeds 

.Pale Beds 

Ho.rd 
" 
" ., Fe . 

" 
II ,, 

;:.oft 
Hard 
Soft 

D.S. 
" 

D.S. 
" 
" 
" 
" 
" 
" ft 

II 

II 

" 
II 

" 
" 
" 
II 

" 
It 

" 
" 
" 

D.S. 
" 
" 
" 
tl .. 
" 
" 

D.3. 

Suff ioient 
Limited 

Abundant. Coal l'. 
Good supply 

II n 

" " 
Limited 
Good supply 
Limited " 

" oor 
sufficient. 
Limited 
Good supply 

" " 
" " 
" " 

Lil!li ted 
II !I 

II It 

Good sup!11Y 

Coal4 168'. 

" " Coal at 60'. 
Poor " 
Sufficient 

II 

Sufficient supply 
II tl 

Limited 
Sufficient 

II 

Limited 
II 

" 
" 
II 

II 

,, 
Suffici ent . Coal 80'. 

.n.burd[.Jlt supply 



ell 
No. 
10 S.E.14 
11 S.E.16 
12 N.E.17 
13 s. \"l .17 
14 N.E.18 
15 N.E.19 
16 S. VI .19 
17 S.E.21 
18 S.E.22 
19 S.W.24 
20 S.W.26 
21 S.E.28 

22 S.E.30 
23 N.E.30 
24 N.E.31 
25 S.W.34 
26 S.W.36 

1 
2 
3 
4 
5 

6 
7 
8 
g 

10 
11 
12 ., ..., 
~0 

14 
15 
16 

N.E. 3 
.E. 5 

N.W. 5 
s.w. 5 
N.W. 8 

N.Yl. 9 
S .E. 9 
N.\7.12 
S •~I .14 
l . \, .16 
s.1 .. 1c 
s.w.20 
S .'1.21 

~.11.22 
.~.E.23 

. E.24 

36 

II 

" 
" 
" 
" 
" 
" 
" 
" 

" 
" 
" It 

" 

36 
II 

" 
II 

" 

" 
" 
It 

" 
" ,, 

II 

II 

II 

II 

23 
" 
" ,; 

" 
" II 

" 
" 
" ,, 

" 
II 

" 
II 

24 
II 

" 
" 
II 

II 

II 

" 
" 
" 
rr ,, 
" 

" 
" 
II 

3 

" 
II 

" 
II 

'1 

II 

" 
" ,, 

" 
" 

" 
" ,, 
" 
" 

3 
" 
" 
" 
" 
It 

" 
" 
" 
" 
" 
" 
" 

" 
If 

" 

Bored 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

Dug 
Bored 

" 
" 
rt 

Bored 
tl 

If 

" 
Drilled 

Bored 
Drilled 
Bored 
Drilled 
Dug 
Bored 
Dug 
Drilled 

ored 
" 
" 

100 
50 
55 
68 
80 
70 
64 
52 
57 
90 
82 
54 

30 
120 

62 
100 

75 

100 
88 
52 
65 

350 

127 
288 
100 
180 

40 
125 

25 
500 

60 
40 
35 

2246 
2240 
2255 
2239 
2245 
2300 
2336 
2285 
2293 
2255 
'2244 
2318 

2346 
2340 
2329 
2291 
2223 

227f 
2255 
22CG 
2279 
22[8 

2330 
2284 
2289 
2289 
2334 
2368 
2303 
2289 

2340 
2249 
2342 

-26-

-13 

-38 

-40 
-34 
-48 
-40 
-40 
-55 

-30 
-20 
-45 

-20 

-<J5 
-70 

-100 

-· ·O 

-35 

-i::;O 

22 

2201 

2260 
2302 
2237 
2253 
2215 
2189 

2299 
2271 
2178 

2268 

2235 
2214 

2181J 

~oe 

2354 

2229 

100 
35 
35 
68 
80 
70 
64 
~fa 
57 
90 
70 
54 

30 
120 

62 
100 

75 

100 
88 
52 
65 

350 

12? 
288 
100 
180 

40 
125 

"5 
30 .... 
500 

60 
40 
35 

2146 
2205 
2220 
2171 
2166 
2230 
2272 
223 
2236 
2165 
21?4 
2264 

2316 
2220 
2267 
2191 
2148 

2178 
2Hi7 
~~14 
2214 
1938 

2203 
1996 
2189 
nog 
2294 
224~ 
227 
2089 
18 

280 
2209 

307 

GJA cial 
Sand 

Sa.'"'ld 

Sand 
Blt:.c sand 
Glacial ·. sand 
" sand 
Glacial 
,. " sand 

Sund 

Glacial sand 

Sand 
" 
" 

Pa.le Beds 
Fine Sand 

and 
Pale Beds 

II '' Sa'ld 
Glacial 

" sanc.1 
" , , 

Pole ~eds 
II 

lacie.l 
'' sond .. 

Hard 
" 
tt 

" 
" 

uoft 
He.rd 

" 
Saft 
Hard 

Hard 
Hard .Alk. ,. 

II ,, 

Hard 
Hard .Alk. 
Soft 
Hard 
Saf' t 

Hard 
Sof t 
Hal'd ,. 

,. 
... oft 
Hr • .rd 
oft .. 
,, 
,, 

C' 
• l.J • 

" 
II 

II 

II 

" ,, 
0 
l.J • 

• l.J • 

II 

" 

D.S. 
s. 

D.S. 
II 

.LJ.S. .. 
II 

" 
II 

" 
" 
" 
II 

" 
" ,, 

., 

., 

Sufficient 
II 

tt 

II 

Limited 
t:.fficient 

" 
inters 6 head stock 
ry Hole 144' deep 

1aters 75 head. 
II 60 II 

" 15 " Dry 
Hole 130' Deep. 
Limited sunply 
ufficient 

" 
fl 

" 

Limited 
Gcod supply 

" " 
II II 

Sand trouble Luse
lffild Swim.~ing Pool. 
Good supply 

'' " '.;oal at 8 
...,11fficie11t 
~and ".;rouble 
:..,ufficicnt 
Good SU"ply 

uffic ie':"-t 

...,utTici""'+ 
Lt:-:.:ted 
...... u ;:.f:c'_r;r. t 



ell 
No . 
17 
18 
19 
20 
21 
22 
23 
24 

S .W. 24 
N.W.24 
:N.W.2? 
S.W.28 
S.E . 31 
S. lY .32 
S.W.35 
N.E.36 

1 !I.E. 2 
2 s .w. 3 
3 N.E. 4 
4 n.E. 5 
5 S.E. 6 
6 N.\'l. 6 
7 S.Yl. 8 
8 N.E. 9 
9 S.E.10 

10 N.E.11 
11 S.E.14 
l~ S.E.15 
13 s. fl .16 
14 N.E.18 
15 N .\'• .19 
16 rr.w.20 
l? S.E.21 
18 lL E. 21 
19 S.E.22 
20 N.E.23 
21 ~.E.24 
22 ?:.E.25 
20 s.E.2? 
"4 S.U.27 
25 
26 
27 
28 
29 

r;. E. 28 
I ~ . r;. 2e 
1: .r:.0~ 
c • ~If .30 

1"'·'··31 

36 
" 
" 
" 
"· 
" 
II 

II 

36 
" 
II 

II 

" 
" 
" 
" 
II 

II 

" 
" 
'II 

" 
II 

" 
" 
" 
II 

" 
" 
II 

" 
II 

,, 
" 
II 

" 
" 

24 
II 

,, 
" 
" 
" 
" 
" 

25 
" ,, 
" ,, 
" 
" 
" 
" 
" 
" 
" 
rt 

" 
" 
" 
" 
" 
" 
" 
" 
" 
II 

" 
" 
" 
" 
" 
" 

3 
" 
II 

" 
" 
" 
II 

" 

3 
" 
" 
" 
II 

,, 
,, 

" 
II .. 
" 
" 
II 

" ,, 
" 
" 
II 

,, 
II 

" ,, 
,, 
II 

II 

II 

II 

,. 

, 

Bored 
Dug 
Bored 
Dug 
Drilled 
Dug 

" 
" 

Bored ,, 
" 
" 
II 

,, 
Dug 
Bored 

II 

" ., 
II 

II 

II 

" 
II 

II 

\I 

" 
" 
" 

DrilJed 
Bored 

'' 
II 

II 

" 
" 

Dr i1 lec1 

60 
20 
30 
30 

1 75 
15 
38 
36 

54 
69 
?5 
?O 
90 
90 
45 

100 
60 

105 
45 
55 

136 
80 
95 
55 
80 
12~ 

75 
160 

?O 
150 

60 
65 
?5 
50 
35 
37 

l '"'C 

2256 
2340 
2341 
2370 
2318 
2329 
2~34 
2301 

2296 
2280 
2321 
2~97 

2l:"l 
22?2 
2267 
2?;-t4 
2321 
2306 
2~H2 
2329 
2':8? 
2232 
2274 
::.239 
2380 
~3<Jl 
2?G9 
2756 
23~3 
2704 
2413 
?412: 
::zeo 
2330 
f-238 
~':~"' 

[!.:...,t:E 

- 30 

- 70 

-20 

-29 
-30 

-20 
-10 

-75 
-5C 

-30 
-30 
-20 

-"'..CO 
-40 
-25 
-20 

":t ~ 
-vv 

-27-

2226 

2::48 

2281 

226? 
2':50 

Z2?? 
£(~ 71 

2'::72 
2!284 
Low 
Loi" 
2~92 
229S 
22G7 

2,-5C 
2°83 
~279 

::3~2 

~. l~ 

GO 
20 
30 
30 

175 
15 
38 
36 

54 
69 
75 
70 
00 
90 
45 

100 
co 

105 
-15 
l". t:" 
'-'"' 

13C 
F" 0 
37 
55 
eo 

123 
70 

160 
70 

150 
60 
65 

3C 
35 
37 

175 

2196 
2320 
2:711 
2340 
2143 
?314 
2296 
2265 

2248 
:-:21 l 
2846 

Glacial sand ,, 
II II 

Pele I.eds 
..::;crd ,....1 . 

Glacial sand 
vla.cio.l 

SenG. ., 

2~~7 Glacial gravel 
21~1 
~102 

2222 Glacial sand 
2:--34 
22c1 Glacial sand 
2~01 •I 

2267 r1ue ·• 
2274 Glacial sand 
2151 r']r ~E~S Coal 
2152 •I " " 

8197 '' " sand 
21r4 Cf,.,~ 

2~c -: Glacial sand 
~~ .-.r- :;c , ~ .. d 
2::-'l<J 
0 196 F: le ~eds snrd 
:;:-'53 Sun_d 
~1;4 Fule 2eds Coal 
2z;57 
2:~f-

: ~ '.,[ c 
n I) r"\r-r 
;....J .. .,,. .. 4: 

I") r-; / "'\ I"' 

,,...._nr-
~..; It .. 

,. ,, ......... 
Gla.cial sand 

_u! .:1 

Glacial sand 
~ "" :_ r .. :..srr ~c[l 

Hard 

" 
" 

..... oft 
;ford 

II 

II 

Hare 

,, 
...,oft 
r:~ re 

" 
II 

" Ll 1-: . 
.Soft 
Ilard 
.:..oft 
::r rr. 

,, ~l} ~ . 

" 
~oft 

" ,, 

" 
HurG. 

l~t ::: c 
~o :t 

::u1·L:. 

~~ cft ::.:r. 

Fad 
D.S . 

" 
" 
II 

" 
•I 

" 

D. !:; • 

,, 
•t .. 
II 

•I 

11 

II 

" 
" 
II 

., 
" 
s. 

D. S. 

" ,. 
>I 

., 

.. 

., 

,, 
., 
,, 

I' 

LL"Ui ted 
Sufficient 

•r 

" 
II 

" 
" 

Limited 
... ufficient 
Good Sll';".lf' J y 

" ,, 
...:l':'f i c ient 
Good sunnly 
~i....f ~icient 

Gocd s 1.rn'T) l~,r 
Foor ·• ,, " 
~,_;f.r-icient 

Good water supply 
" " 

Poor supply 
...;1fficient 
Abu·dnrt 
:.xfficient 
.i,.buPdant 
~ufficient 

II 

II 

II 

Good sunnly Coal 13~ 
._hur:dur1t 
...,l1f f i~ :.er t 
.Jl'., ._o 1 e . 
ul lff icient 

I' 

Good SUp"")ly 



I"'-.. I 
, 

-28-
' ell 

No. 
30 N.E.31 26 25 3 Drilled 176 2'342 176 2 0 GC :::-.:.le .:._ccs ~eel ~ c:'t f r . D. S . Good 3U'' , ly 31 S.E.32 " If " Bored 90 2312 90 <) ..... ,., <) 

0luc-~el Hard " Poo r " ··"··-'~~ 32 N.E.32 " " " Dug 30 2294 30 226« Glacial sand " " " " 33 " " Bored 65 2319 G5 Sand " " ...,uff ic 1 ent 
N.E.34 " 2254 34 S.W.36 ft " " Dug 16 2324 - 13 2311 16 2308 Glacial gravel " If II 

' 
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