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PTI~CDUC TH N 

I nformnt ion on t h e gro1.md - vro.ter resources nf east- c entro. l 
1'\. l be rfo. n,nd 11·estern S':1Sk'1tchewnn was coll ectert , mostly i n 1935 , during 
the progr e:::s of gE'olo gic D. l inyest i t;'l.ti "ns fo r o il o..nd ga s . The r egion 
studie d extends f r om Edmonton in the west to Bo.tt l eford in the eas t , 
and from to rnship 32 on the south t o townsh i p 59 in western Al berta , 
township 63 in eastern Alberta , '3.nd in p°-r t 'l S far no rth as towilfhip 
56 in we stern Saskn tchewan . 

This rc.,gion. i s crossed by No th Saska.tc 11ewn.n and Batt l e 
Rivers , and i nclud e s other more or less perm'3.nont stre<J.ms . Lo st of 
the l al<:6 S 1·:ithin th e '1 rea , hcwcv""r , 'lre a l kaline , "'.nd v·1a ter is 
obtained in ·we lls f r om t vo sourc es , n':lme l y , from water - bes.ring sand s 
in surface or glqci'.:\. l depo sits , and f rom s<i.nds i n the underlyi ng bedrock . 

A division ha s been macle in th wel l records , in s o ffir as 
possible , between g l 'l.cial 'lnd bedrock w::1.ter -b e~r ing S'>.nds . In 
invest i gations fo r oil anr.3 ga s ,. however , the bedrock wel l s were used to 
tr11 c e the lateral eyt ent of geolo giGa l fonnfltions , with the r·e sult that 
t he r ecords dea l more p".. rticuh rly i"i th this type of 1\·el l . No detai led 
studies were; mettle of th0 r;b.cb l 11 1 ~. t r;r i 'J. ls i n relat i on to the water-supply , 
nor were the t;b. c i'11 deposits m:ipped adequately for this purpose . In 
o.im.ost a ll of the region i nvesti g?.ted in ..'. l be ta , "nd in '>J. l but the 
northoast part of the region stud i ed in SaslntchevI'l.n , water can be 
obta i ned f r om bedrock . I n a f ew pl aees , howevE.r , the wti_te r f r om the 
shal lov:er bedrock S'.lnds is uns:-1.tisfltc tory , 2nd deeper drilling may be 
necoasa ry . 

The water rec or ds were obtained most l y f r 0P.1 thE 1 .. ·el l ovmers , 
some of whom hc.d acquired the 19.nd af t e r the water suppl y had 'been found , 
and hence hS1.d no personal kno vledge of the 'l'nter - bearing beds tlnt he.d 
been encountered in t h e ir we lls . Also the e l ev0tt ions of the wells were 
t o.ken by an er oid b<i.rometer 'lnd ri.re , consequently , only 'l rproximc te . In 
spite of these defects , howevr-r , it is hoped th<i.t the publ i cat ion of 
t hese 1vater records may pr oc'e of V8.. lue to fflrmers , to¥m authori t i e s , and 
dri llers i n the ir efforts t o obtain water supplies ade quate for the ir 
needs . 

I n c o llecting this i nform<ition severa l field pr'tr ties wer e 
employed . These were under the direction of Professors R . L . Rutherford 
-:.nd P . S • Vh.n ·en of the University of Al berte. , C . H . Crickmg_y of 
Va-ncouver , '1.nd C, 0 . Hage , until rec ently a member of the Geolo gica l 
Survey . The oil and ga s investig-:t ions of which these wat er r ecords a.re 
a p'l.rt were u.nderb.ken under t he genern 1 supervision of G. S . Hume . 

Jublication of Resu l t s 

The essEmti a l i :iform".t ion pert" i ning t o c;r ound- wa t e r conditions 
is being issued in eports .tha t in Sask".tchevvr.n cover ea chmuni c i p'.l. lity, 
and i n .'i. l bert<>.. c over each squ::i.r e b l ock of sixteen townsh i ps bo;i nning c .. t 
the 4th mer i dian 'lno l ying bet vffen the correction l ines . The secre t a ry 
'.er e'1.sur e r of e0.ch municipa l ity in S9.sk: .. tchewn.n and Al berta will '..)e 
supplied wi th the inform-: tion covering thr.t t muni c i pn li ty . Copies of the 
r eports will al so be ava ilable for study 3.t offices of the Provincia l 
and Federa l .,'.(ioyernment DepA.rtments . Further as si sb.nce in the 
interprebtion f the reports may be obta ined by appl ying t the Chi ef 
Geolo giBt). Geol0gi ca l :Sur ey , Ottav;,n . Technica l terms used in the 
repor ts are defined in the glo ~sary . 
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H::1':' to Use the Heport 

Anyone de s i ring information concering gr ound wate r i n any 
pn. rtfouhr - ~ loca lity 1J1•ill f i nd the e.vailo.ble data listed i n the wel l 
r e c ords ,. '._'Those should be c:onsul tod to see if a suppl y of water is 
l:'..kely to bo found in sh<J_ll ov wells sunk in the gl ?. c ia l dri ft , or whethsr 
a better suppl y may be obfo.ined o. t gr co.ter depth in the und er l ying 
bedrock formo. tions . The we lls in glac i al drift corru11only show no 
r egional l o"el,. as the sand s or f;l"'lco ls in whi ch the !\Jllter occur s are 
i rreguh.r ly distributed and of limited extent . ~-~ s the surface of the 
ground i s uneven, the best me ns of CO!llp'"l. ring water well s i s by the 
elev<>, tions of their vmter- 1Je'"l.ring beds . For '1.ny particuhr well this 
elevntion is obtained by subtr::i.c ting the figure for the depth --: f the 
we ll to the ·water - bearing bed f r om that fo r the surface eleiTat ion at 
the well. For convenience both the ele7s.tion nf the well s and the 
elevation of the water-bear i ng bed or beds in each we 11 e.re given in 
the well r eco r d t?.bles, Wher e water is obb.ined from bedrock, the n'lme 
of the formi:ttion in which the water - bearing s<i.nd occurs is :tlso listed 
i n these t?.hles , and this i nformc.tion should be used in con junct:i.on with 
that provided on bedrock formri.tions , pages 4 t o fa , whi ch describes 
these fo r motions and gives their th iclmess and sequence . Where the 
level of the water - bearing ~and is kno-wn, its depth at any po int can 
ee..sily be ca lculri.ted by substracting its ele~,-q_tion , as g i ven in the 
well record tables , from the elev'.:l.tion of the surfac e at th<:.t point. 

~'Tith e':l ch r eport i s o. map consi st i ng of two figures . 
Figure 1 shows the bedrock f<irm'l.tions that ·wi ll be encountered beneath 
the unconsolide.tec surface deposits . Fi gur e 2 shows the pos i tion of 
al l wells for which records are available , the r:lo.ss of wel l at ea ch 
location, a.nd the contour line or lines of equ'l l surface eleve,tion . 
The elevn_tion at any l oc'.:1.tion cr.n thus be roughly judged from the ne,,_r e st 
contour line , '.>.nrl. the records of the vrnlls show at wh'l. t l evels Vl3. ter 
is like ly to be encountered ~ The depth of the i:rel l can then be 
ea lcul'.l ted, a nd some i nf orm0, t ion on the ch'lrac t e r and qua.nti ty of water 
can be obt'.linerl f r om a stu0y of thG records of surrounding wel ls . 

GLO SS .. '.H.Y r F TEI'JES U~ ED 

;c lkaline _~ The term 11 r.. l lm. line" has been applied rather l oose ly 
to some gr ound waters that have c. peculiar and disagreeable taste . In 
t he Frairie Pro--rinces , vo.ter th'lt is com.J'llonly describe d as a lk'lline 
u sua.lly contains a large amount of sodium sul phate and m gnes i um sulphate , 
the princ i pa l const ituents of Ghuber 1 s S'\.lt o.nd Epsom salt s respectively . 
Mo st of the so cal l ed a lkn. line waters ar0 more c orrectly termed sulphate 
we.ters , m~ny of which may be used for stock without ill effect . Wa ter 
th:i t ta.stes stron gly of common S'llt is described as salty . 

Alluvium . Deposits of earth , c l ay , si l t , S'lnd , gr ave l, and 
other ma t er i a l on the fl ood pl '.lins of modern stre'lmS 'lnd in l ake b eds . 

Aou i fe r or Water - bear i ng Horizon . ~ porous bed , l ens , or 
pocket in unconsolid ,,,_7ed deposits or in ·bedro-ck th'1t carries water . 

Buried pr e- Gl acia l Str eam Channels . A channel ca rved int o 
bedr ock by ?.. ~tr eam before the a rlvance of the c ont i nent ·1. l i ce- ahee t , and 
subsequEOntly either pc.rtly or who:Lly filled in by sane s , gr ave l s , a nd 
boulder clay deposited by the ic e- sheet or l a t e r o.genc i e s . 

Bedrock . Bed rock , e.s here used , r efer s to partly or wholly 
consolid<A.ted deposits of gr ave l , S8.nd , silt, c l ay , and marl that a re 
older than the gl e.cia l dr ift .. 

Coa l Seam , The same as a coa l bed . ,\ depo sit of ca rbo:rnceous · 
T!'-9.teri'l l fo-rmed f r om the re.mains of pbnts by parti a l decompo sition r.nd 
burir.i.l . 
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Contour . ,\ l i ne on a :r.n.p j o i ning po ints that ha.1.-e the same 
e l ev?.tion above sea - l e-1,-e l . 

Continent~l I ce- Sheet . The gr eat i ce - shoet thnt c over ed most 
of the surt:"1. ce--cif-C-in'lda- :lh..:;::_ny tliousn.nds of years ago . 

Escn. r pment .• A cli -r'f or 'l.. r e h tive l y steep s l ope separa ting 
le~e l or gent ly s l op i ng are 0 s . 

Floo d: Plain . ,\. fht p 0 .r t in n river 1,":..lley ordina r ily nbo;re 
W?.ter but CO":, e red.by-1<r.J.tOr ·hen tho r i--:·er is i n f l ood • 

Gl qcial Dr ift . The loose , unc o~5o lid~ted surface depo sits 
of S'\nd , gr n:v-e l , n.nd cb.y, or a mi xture of these , th".t ·rnre depos i ted 
'by the c nntinenta l i ce- sheet . Cl ".y contrt i ning b oulde r s forms pc. rt C' f 
t he dri f t 3.nd is r eferr ed to as ghcio. l till or bou l der clay . The 
glac ia l dr i ft oc cu r s i n severa l f orms a 

( 1 ) Gr ound Mor o..ine . A boulder cb.y or ti ll p l a i n ( i nclud es 
areas where the glac i a l drift i s very thin a nd the surfa ce une•ren) . 

(2) Termirn. l Horci. ine or Mor <:i. ine . ,'1. hilly trac t of c ountr y 
fo r med by [;b .ci'l l drift th'lt wns Lid dovm at the ID".rgin of the conti nentq l 
ic e- fhr- et dur i ng its r etr eo. t . The surf?.ce is character ized .by irre guh.r 
h i lls ".nd undra ined basins . 

( 3) G lac i a 1 Ou'bi.v0
• sh . Sand and gra. ve l ph ins or de 1 ta s forJ1le d 

by strea.JT1S thn. t issued f r .om the continentn. l i c e - she et . 

(4) Ghcb l foke Deposits . 8'l..nr1 a n d··c l iiy:ipl a i ns f drmad i n 
gl a ci3. l 19.kPs during the r etr eat of the i ce - sheet . 

Gr o1.md W!lte r . Sub- surfa.ce VV'.1.te r , or water th11t occurs 
be lo., the surfac-e of the l and . 

Hydr ost'J. t ic Pressu e . The pr essure thnt c'.luses water in a 
v ell to ris e aboye the po i nt at which it is first encountered , 

Impervi~us or Impermeab le . Beds , such a s fine clays or 
sha l e, :e re considered to "be i mpervious or impe!'mel'.ble vrhen t hey do not 
permit of thE: ·perceptible pn.s so.ge or movement of ground ""ater . 

Pervi ou s or Perme9. ble • Bed s <.t r e perviou s when they permit 
of the rer ceptible pasPar:e or movement of gr ound v.T?.ter , a s f•) r e ampl e 
porous s~nas , g: r 0.ve l , n ncl sa nds t one . 

Pre- Gl a cia l Land Surface . Tho surfa ce of the land before i t 
!'las covered by the c-ontinenta l ice- sheet . 

Re c ent Depo sits . Depo s i ts t hn t have been l a id down by the 
agenc i e s of 1:at e r a1i.d wi nd since the diso.ppearance of the continent?.. l 
ice- sheet . 

Unconsolid r.ted Deposits . The rl'.1.nt l e or covering of ~ lluvitlr.1 I 
and ghc i a l dr i ft consistin~ of loo se s".nd , gr c.ve l , clay, a nd b ould e r s 
th~t over lie the b edr onk . 

Water - table . The u pper l imi t of the p~rt of the gr ound wholly 
so. t ur ated 1vi th water . This may be zery nea r the surface or many fee t 
below it . 

1rre ll s . Hol es sunk into the ea rth so ?,s t o reR. ch c. suppl y of 
wn.ter . 1f hennowa t e r is obtained th E:y 'l re r eferre'1 to as dr y ho l es . 
We l ls in which wa ter i s encounter ed a re of three classe s • 

( 1 ) "fe lls i!t which the l'uter is unde r suffi c ient pressur e t o 
f low ab n•'e the surface of the gr ound . 
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(2) Y\fells in whi ch the Wftter is under pres::oure but do es 
not ri se to the surfac e . 

(3) 'fo lls in which the '.vn ter does n o t rise a bove the vater 
tc.b l e . 

The f o nn. t ions th"' t outcrop in v:e st-c entr::t l SaskatcheV1.un a re 
an exten:::ion of s imila r f orm'.ltions th,_ t occur in east- ccntr'l l Albert''- . 
They a re of 1Jpper Cretac eious a.ge , a n d consist entirely of relati ve ly 
s oft shn.les a nd s::.nds , with some bo.nds of h'l. rd sandstone a nd lrtyors of 
i ronstone nodul es r The succession, cha r a cte r , a nd est i mated t hiclmess 
of the f orm.'lti ons a r e sh ovm in the f ollowing t".ble ~ 

FormD.t ion 

Edmonton 

Bea rpD.w 

Pale and 
Variegated 
Beds 

Birch ID.ke 

Grizzly Bear 

Ribstone Cr eek 

Lea Park 

Ch::..r'lcter 

Gr ey to ichite , bentonit ic S'.1".1.0S a nd 
sandstones "·' i th grey ancl gr eenish 
shales ; coa l seams prominent in some 
'l r eas , ns a t Castor , Alb erta . 

Dark sha l e s , gr een S8. nds -ri t h smo oth 
bla ck chert nebbles; a rtly n on-
mR- r ine , ,,,·ith ,-,rhi te b en t onitic sa nds , 
carbonac eou s sh'lles or thin con l 
se<?,ms simihr t o -'&hose in Pale Beds ; 
sha l e s at c ertP_in hori zons contain 
lobster clo:vt nodules '.lnd m".r ine f o ssils ; 
f:l. t other horizons <i. re 'lbundant selenite 
crystals . 

Li ght gr ey sands with bentonite ; soft , d'l r k 
gr ey and light gr ey shi:tlos w Lth selenite · 
a nd ironstone ; C'l rbonac e ous sha l e s and 
c oa l seams; a bundant selenite c r ysta ls 
in cert?. in l ?.y f; r s • 

Gr ey sand and sa ndstone in upper pc. rt ; 
mi dd l e rP.r t Of sh.-._l es a nd sandy Sha l es , 
thinly l aminated ; l ower part wi th gr ey 
a nd yellow vrnath or i n S'.1.nds ; oyster bed 
commonly at b'.:1. se . 

Most ly dark gr ey sh'J.le of m'."l.rine origin, with 
a few minor sand hori zons ; selenite crys~a ls 
.nd nodules up to 6 or 8 inches in diameter 

Gr ey s..,_nd s a n d sand stones at t he t op a nd 
b ottom , with intermediate sanns and sha l es 1 
thin r: oal seo.m in the vicinity of Wa inwright ; 
mostly non-marine , but mi dd le sh. le i n s ome 
a r eas is marine . 

Dar k gr ey shD.l es and S'lndy shales with nodules 
of irons t one ; a sand 70 feet thi ck 110 f eet 
below the top of the formation in the Rib­
stone a r ea , Alber ta . 

Ed.rnonton Format i on -----------

Thickness 
Feet 
1 , 000 t o 
1,150 

300 t o 601 
-'sh i ns 
r apidly to 
the north­
we st 

950 t o l ,t'JO 
in Cz11.r - Ti t 
Hills arei:q 

may be thin-­
ner e l s ewhere 

100 in west , 
but less t o 

ea st a.nd 
s outh 

Maximum, 100 

Maximum, 325 
at Vikin g ; 
thins ea st­
wnrd 

D5t t o 1 , 100 

The name Edmont on formation w'.1.s first applied t o the bed s 
containing coal in the Edmonton a r ea , a nd l a ter to the same beds in 
adjoining a r eas . The format i on has a tot~ l thic lmess of 1 1 000 t o 
1 1 15'.) f r-;P t , but is bevellea off erst•H<\ r d and the e"st edge of the formati on 
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follows a northnest line f r om Coron8.t ion throu h Tofi e ld to '-'- po int 
on North Sn.sb1 tche'·~qn Ri--or ".b out mi dw'.'.y bety,reen Edmonton 0.nd Fort 
Sftst~tchc,, -'1.n . No Edm.-nton l:>eds occur northo".st of this lino , b ut 
the forr:'.'.tion becomes progr oss i -.·e l y thic}cor to thE: southwest due t o 
the f'1.ct th~ t the beds i ncl ine in th'1. t directirm ".ncl the surfa c e 
bevels o.c r ofs t hE:.;1 . 

The Edmonton forr:n tion eonsists of poorly boddod grey o.nd 
gr eenish cla y sh':'. l E- S; coo. l SE-Ems , ".nc' sqnds .-.nd sandstones thnt 
conb.in cl'ly 'lm~ 'l 1rhite mc.tcri.,. l l.m'wm n.r: t:enton i te . Th i s :n'lteria l 
nhcn vre t is -.-cry st i cky "'-n " swel l s greri.t ly in v0 lume , :.tnd when dry 
tends to gi'.'E' o. '.Yhit e qppo'l r'l.nce to t he ·.or s cont". i ning it , Such 
bods a r c rcl'l ti'"e l;;r iBpe r i-inus to -·,rite , 0 .nd ".t thr. s urface produce 
the " burns a of b'J.ri· en [::,ro1mr w1-J.c re v e got '1. t ion j_ s scanty or ~b sent . 

1'.-'J.ter is rel.,_tively '1.l ·undant i n the Edr.i.onton f o rmnt ion , which 
cont'.'.ins J"1Uch S' nd .. commonly i n thf form nf isol1>.tod l enses distributed 
irregub.r ly throu g-h the f' orrr," tinn r Consenuently, t}wr e i"' li ttle 
uni fo r mity i n the depth CJ ro lls G',-on v:i thin ''- srr'1.ll uren,. . F f.lte r a lso 
occurs commonly Fith co 1 somns and , unlE~e the s n,ncl l enses , the se ·Jeds 
". r e much ~ri.o r fJ rei;ulf'. r 'l.nd persistent . In contr'l. Bt 'T i th the Y.o:t ter f r om 
the bentoni tic 'S"l.m s ,. which is gen c- r".l ly " sof t 11

, vr'1.ter rnm the coa l 
s w.ms , e.s the ""'.ter f r 0m the sh'.ll lo1" sur f '.l c o deposits , mo.y be 11 h a rd" . 
The 'Jn, c'll beds of t he :Sdm nnton f orm·1.tion usu", l l y uont'.l i n f r esh "''1.t Gr , 
but this ITL'LY boc oMo b r '1. ckish locri.lly where the und r rlying Bercr ps.w beds 
cont in hi ; hly C'. l k'.1.line or S".lty vmter . 

In south e rn .'.. lbert'l. , v.rl1e re the Bc"t r pflw f orrrr t ion i. s thickest , 
the ·hods compo sing it are mn,inly Sh'd e s th-t h'1. Ye boon dopositi:d in 
SC'.). Wfl. t e r . In th f-J n, r e:1. north of tovmship 32 the formn t ion thins to the 
n orthvrEos t nnd becomrs ::.. shoreline depo s it composed of shn.lcE r.ont". ining 
bontonite , impur e S"nds , '1.nC. thi n cnn. l sec.ms . In s1~m6 'l r 8'1.o , :--.s 'l. t 
Ry l ey 'lnd nc",r I!Ionitor , 'J.nd in the Neutr . 1 Hills , the Bo"' r pn.w c ontqins 
pebble bed f' . ,':. t Hyley those ·;.re cons<) lidn.te0. j_nto ". conglomer "..te , 
but n o s tly t h e pe-:J't. l es '1. r e loos e ly distri.'but ed in sh'lle or sqndy bee's . 

In the o.re'1. :i.Jrunor i 0 t e ly north of t ov11rhip 32 the J3eqrpo.w 
occupies '1. 'rid espreq~ be l t beneath the g l ".. Ci"..l ~r i ~t , but f'1.rth er 
northw0st the lrn lt n'lr:·ov s , '.1.11.rJ '1. t Ryley 'l.nd northwesbr'.lrd it is only 
n f ew l"l il c s wide . This 1Jel t cro s sos North So. skn tchewr-m Hi ver abrrnt 
mi dvny 1: oti 'een Ecl."1.onton rind Fort Sa sk" tche · ".n . Bearp'.:'.w bec1 s form the 
m•:i in be:lr o cl'~ d Epo sits of the N eutr n. l Hills . Fn.rt11Pr south, whP. re 
t lwy h'l."e 0.n c-xpo ser thicknec.s of 0.t l e:--. st 400 f ee t , they cont".in 
gr een S'1.nds , ·l.nd 1:,od s of I'.l'l. rine sh':'le i nterfi nrer y;i t h the bentonitic 
sh"ll< s ftnC' s nds of the underlying fom,".ti nn . To the north, on the 
b'l:ok s of North S'1.sk1 t c he11JO.n Ri -;;e r , the d i - is ion b e tween the BonrpR:w 
').nd the c·verlying a nd underlying f orm'ltions i s indefini te , ".nd t he 
thi cknes s nf b~ns of Beo.. r n;w rq;e is r e l n,. tb:e ly Br.1'?.ll . 

The vr, t or in 
nd is S'llty . In o t h c: 

forrn"t ion ca rries gr een 
o. much etter supr ly is 
underlyin g P'l l o Beds . 

tho Ryley arEJ" is f r om the Boo.rp'.lw fornn t ion, 
'J. rEYtP to the south the rrl'lr i ne Beo. r pc.w 
fn. nd li edo th-:.t yield f resh W':i. ter , but c oI!lI'.lon l y 
~ounc'I by drillin[ through the Be'l.rpc.i·r into the 

In So. sl-'l. tchevV'l.n , Be" r ps.w beds occur s ou the '1. st of ],1a. c 1 in and 
s outh of Lu seb.nd '1. nrl KerrobE:rt . Only the bn.so. l bed s 11re pr os ent , 0.nd 
t hese cont:; i n gr een SP. nds t h?. t >.re commrmly w'1. ter - ben. ri n g . 

Underlying the Be'1.rpo.w f orm"tion is 'l. succesrion of bentonitic 
S'.lnct s , shri.lcs , and sandy sh?. l es conta inin[; 'l few co3.l sen.ms . The upper 
p':l. r t of this suc~GSPi · m_. duG to t h e bcI ,?nitic contE>nt , is c ommonly 
light co lo ured "'.nd h'.1.S ~:)een describ ed 'J."' the Pn. le Berl s , ;here'1. S the lower 
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pnxt is d::.rke : ::;.nd i s l'Tiown as Varie ga ted Beds . In p'1. r -b , drc rk sha l es 
are pr esent in b oth Pa l e and Vari ega ted Beds ; others a r e gr eeni sh , grey, 
b r o1Arn, l'.n c1 dar k c hocola te _.. cc,rbonn.c eous t ypes . The sand s may rdso b e 
yelln : but where bentoni te i s nr eE:ont it i mpn. r ts a light co lour t o the 
beos . Both Pa le and Va riegqted Be0 s '.I. re ch'l r'J.cterized by the presenc e 
of thin seams of i r onstone ; c ommonly d".rk reddish , but in part pur p li sh , 
Se l en ite (gypsum ) c r y s t .., ls are , in phces, abund:->.nt in the sha les . 

The best sect i ons of P::.le Bed s expo sed in the regi on a re 
i n the Ti t Hill s ~ s outhwest of Cza r . These hill s carry a thin capping 
of Bear paw sha l es , b en eatr. which , and a r ound Br uce Lake , more than 200 
f eet of Pale Beds a r e expo sed . The t ot'll thickness of Pa l e n.nd Vari ega t e d 
Bed s in t he Tit Hill s area i s about 970 feet, Va r iegated "Ben s ou t crop 
n ea r Hawki h s on the Canadi n Na tion8. l Ra ilway west of fa imvri ght 1 but no 
a r ea expos es t"he c ompl ete succession, which is c onside r ed t o c ompri s e about 
200 f eet of beds . 

Re c ords of vrells dr illed into the Pa l e a n d Vari egc.ted 
Beds do not , in gener". l: indica te latera l persi s t ence of sa nd s f or long 
di stanc es , nor a ny uni f orm average depth to i-·:1.te r - bear i ng sand s i n a. l oc a l 
area. . This points t o the c onclusion that the sand s are mainly l r1ca l l ense s , 
but as s uch l enses a re numerous; few we l l s fail t o ob t a i n water . In the 
C do gan a r en. mrcny f lowi n g we lls have been obtained f r om sa n<'ls a b rrnt mi dvray 
ir:. the suc c esf~on . In wester n Sa skatchewan Pale 1 ".nd Va rieg'lted Beds 0c cur 
over a wide a r ea f rom Ma c l::.n ['.;id Kerr obert :1.nr the?.st throuch Wi lki e t o t h e 
Eagle Hills,, south r:if Ba ttlefor ci . Numerous outcro p s occur in the a r ea 
sou t h of Un lty a t Muddy Lake 1 b u t south and east a round Bi gg r t hese bed s 
a r e almo st wholly conc ealed by gl a c ial drifto 

The w",te r f r om the sands of the Pale a nd Va r i e g11ted Bed s 
i s gen erally s oft . The supply~ appa r ent ly, is dependent i n par t on the 
si ze of the Sf\. nd body thq t cont'l ins the water 9. nd in par t cm the ee. se wi t h 
wh i ch water imy be replenished in the sand . Smo.ll S'lnd l enses sur rounded 
by shale s. mn.y be fi lled vrith water · th'lt kts i n fi l t r a ted into them, but when 
tapped by a well the suppl y Ill.D.Y be very s l owly r ep l enished . In ma ny 
i nstan c es such wells yield on ly a small suppl y , a l though this is c ommonly 
persistent a nd r egu l P..r . 

Birch Lake Forma t i on 

The Bi r ch lake fo rmation under li es the Variega ted Beas , 
but i n many a r e'l.s the division is not sh r p . The type a rea of the 
format ion is ".long the north sho r e of Birch Lake s out h of I nn i sfr ee , 
wher e a se ction 65 feet th i ck , composed mostly of S'l.nd , is expo sed . Tho 
totr:. l thickness of the f orm'lt ion in this o. rea i s ?.b out 100 feet , a nd 
" l though this is dominr:mt l y S'..1.n d a c entraJ. pa r t is compo sed of '1. l ternat ing 
thin sa nd o.nd shale beds . At the b'.1c e of the f orm'.lti on, i n a number of 
p l aces , i s a n oyster bed , a nd this i s exposed in a roa d cut i n a sec t ion 
73 feet thick on the e'l.st side nf Buffn. 10 Cou l ee in sec , 3 , tp . 47 , r ge . 7 , 

W" 4th mer . In both upper <i.nd lower parts of the f o rm'l. tion the sand i s 
commonly mass i ve a.nd o .t crops tend to c onsolid'l.te into hard , nodula r mas ses 
f r om a f oot to et few feet in d inmeter ,. Appo.r ent l y these a r e formed through 
the depos i tion of S'.llts f r om the wa ter that finds 2.n outlet a t the outcrop s • 
In fact: in some a rea s the sand may be t r a ced a long the side of a h i ll by 
the pr esence 0f sma l l springs or nodul'l. r JmS Ses of S?.ndstr,ne , 

The Birch Lake formation occurs un der the drift a nd in 
outcrop s i n a l a r ge a.rea s outh of North Saslmtchew-:-,n River a nd n ortheas t 
of a line f r orr. Vfl l lingdon t o Innisfr ee o. nd Tu i nburn . East of this a r en. 
the southwest b ounda r y is more irregul a r , but outcrop s '1.re persistent on 
the banks of Battle River fr om a feW" miles nnrth of Ha r disty t o o. nd 
beyond the mouth of Gr izz l y Bea r Cou l e e in tp . 4 7 , r ge . 5 . I t is b e li ev e d, 
too ; th'lt n. l'lrge a rea i:ear Edgerton and Cha uvin is underla i n by t h e Birch 
Lr.l.ke formri.tior. a n d tm t it extends s outhe?. ~twc.rd into Sa s~tohewun a r ound 
Man:";.tou Lake ".and s ontheA. st to Vera , 
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It is t hought t hC1. t the Birch Lake f or mn. t i on thins 
es\ stward from i t s t ype section a t Birch LD.ke , '1. nd thri.t it lo ses its 
identity in western Sa sk':l t ch evv<J.n. Deep 'rells drilled q t Cz::.r , Cas t or, 
and elsewhere no longer show the Birch Ln.ke :i s o. cle::.rly reco gniz::tble 
sa nd form8. tion, s o th'\ t its so v.thern limit benoa t h younger form<i. tions 
is unkn~iwn . Wh er ever it occurs . r '.l S'.lnd , h n-vvev er , i t i s wa t e r - bearing, 
a lth ough in some et r ea s the sr.tnd is o.. ppo..rent ly too fine to yi e ld ::my 
c onsider11.ble V'J lume of water . In other f"t re~ s , however , it persist ently 
wields good illells . There is no 8.ppo.r ent uniformity in the charo.cter of 
the '\ ter, vhi ch is either ho. r d or soft in different i.v-ells in the same 
gene r'l.l ar ~o. , Direct cont'l. c-1; " i th surface '. T1. ters thnt c ·nb. in ca lcium 
sulph<:>.tos ri::i.y i n time ch0.n ge a 11 soft" 1':'.l t e r we ll t n 9.

11 hf::.rd11 imter well , 
and mo.ny wells a r e not suf fic i ently ca sed to preve nt t he percol3.tion 
of wa t er f rom sur f a ce sa n d s into the well , a nd hence int o t h e deeper, 
soft we. ter producing san '' s . In p.rt this a c counts f or t h e ch., n g;e in 
cha r::i.cter of the we. ter in a we 11 , n. fea ture t hn t h'l s been n oticed by 
maey wel l ovmers" 

The t ype loc '.~ lity for the Grizz l y Be'3. r f orm0 t ion, 
which und er ies the Bir ch Lake bed s , is n e'..1. r t he mouth of Gr i zz l y 
Be:u Coulee , n. tribut:i. ry of Ba ttle Rive r vri t h outlet i n t p . 4 7 / r ge . 5 . 
The f o m~ tion i s ma inly compo s ed of da rk sho. les ~thri.t were de posited in 
sea. vrri_t er. At t he mouth of Gri zzly Ben. r Coulee tvm sh'.:1. le ::: ection s , 
each ab out 100 f eet t hick: '3. re sepq r 'l. ted by a zone o f t hin S".nd b eds . 
It is no .c ecognized t h').t t h e upper section is the Grizz l y Bear sh'3. l e , 
a nd th'l. t the l::>wer one t very s imib.r in ch:l r o.c ter n~n<l a lso depo s ited in 
sea vrr. t e r , occurs in the next l owe r f orm0 .t ion , the Rib stone Cr e ek . The 
Griz zly Beo.r sh'3. l e cont'.l ins a t hin nodub.r zone ~b out 50 fe e t o.b0ve the 
ba s e,, th'l. t is .. o. t '1. bout t h e centre of t h e fo rm".. tion. This zone is s ;,ndy , 
a nd is believed to y i eld qter i n vn rious vre lls . Other thin srmds , in 
pl'l ces wa t er - b ea r ing , :;. re n_l so pres E:-nt , The impervious m tur e of the 
Gri zz ly Bea r sha l o s ma kes the overlying Bir ch L.'lke S".nd '1_ strong a cquifor, 
a. s a t er collects in t h e Sf"l.nd 'l.bove the sh". l e . The c ont".ct of the Birch 
Lake o.nd Grizzly Ber. r forn'l tions ca n be t r a ced in some pl'3.ces by t he 
occurrenc e of s pring s is s uing from t he bas e of the Birch h~ke sa nd even 
wher e this is not exposed , 

Gr i zzly Bear sh-:. l e s occur in a roa.d cut on the s outh 
side of Battl e River nea r the highwo.y bridge 3. t Fa bya n . The shr, l e s 
in this a ren. 3. r e about 100 fe et t hick . It i s thought t hey e yt end a s 
far we "" t as t he Viking ge. s f i r- ld , wh e r e they have b e en reco gnized in 
sample s from do ep wells . It is probable , howev er , tha t t h e sha les thin 
wes vard:· nd t hicken ea stwu.r d so th., t t he ir 1;en er '.1. l form is 'l wedge 
be tween both h i ch er '3.n d. l ov.er S'1.nd beds . The po si t i nn of t h e t hin edge 
of th e vcedg:e t o t h e ·west i s unknov'm , b ut evid ently the Gri zz l y Be8. r 
ma rine sh '.1. l e unde:::-lie s a l a r ge a rea in e'ls t -centr'l l Albertn. extending int o 
Sa skatchew~:m ma inl y in the a rea south of Ba tt le River . 

Rib stone Cr eek Forma ti on 

The t ype a. r ea of the Rib stone Cr eek fo rm<:t t i on is: on 
I 

Ribst one Cr e ek n eo. r its junction with B~_tt l e River i n tp . 45 , r ge·. 1 , 
W. 4th mer. At this p hce the lower S<J.nd beds of t h e fo rmo.. tion a r e 
well e xposed . The upper part of the lovrer sn_nd memb e of th i s ,f ormn .. tion 
outcrop s on the north side of Ba t t le Rive ! in the northea st p'l rt 0f 
sec. 26, t p . 4 7: r ge. 5 _,. n ear the mouth of Gr i z z l y Bea r Coulee • Above it , 
higher on t he ba nk n.nd a t a short r. istanco f rom the river , t here i s a 
12 foot zone of ca rbona c eous a nd cof\. ly ·be ds i n two l a rer s , ea ch, about 
2 fe e t t hick, s e pa r 'l t ed by G f eet of sh'l l e . Above thi s a re 90 fee t of 
d<J. rk shales th<J. t a r e thought to have be en depo s ited in s e'l 1 ~ter , th'l t i s , 
they '3. r e m..'l rine s h'l. l es . Thes e ma rine sh".l e s i n tur n a re overb.in by a 
S0.ndy zone about 20 f eet thick conb.ining oysters i n the basa l part . 
This S3.ndy zone is the uppEr sa n d wemb er of the Rib st one Cr eek f orm'1. tion a 
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It thickens to the e~_st and wE:s t f r m the Griz zl y I?ea r a rea but is 
probably '.l t n o p l a ce much mor e than 50 feet thick . 

The lower sn.nd member of the Rib stone Creek f orm'J.t ion 
also varies in thickness from 'l mi nimum of '"I.bout 25 fc.E;t . On the 
ba nks of Vermilion Cr eek , north of M?..nnvil l e , the b'lso. l S'1.nd is <:>. t 
l east 60, 'lnd mo.y be 75,feet thick . It i s overla in by sho. ly sand a nd 
S'.lndy shale beds ; whi ch repl a c e the sh'.'..le beds in the centr"..l pnrt of 
the forms.t ion as expo sed t · the mouth of Grizzly Be-;..r Coulee . In the 
Wa inwri ght s. r eo. ; wher9 the form'.l.ti 1m h'.1.S been drilled in deep wells, 
the basa l s-:md is 60 fe et thick; v·rith the c entr al p::trt compo s ed of 
shale contci ining sa nd str eaks. . Th e upper sand member i s '?..bout 20 feet 
t h ick in thi s a r ea . The total thickness of the f onn'.l.tion in the 
Wo.inv.-ri ght a r ea. is liro t o 200 feet. but. this incr eases t o the west and 
i n the Viking a r ea. exceeds 300 f eet . 

The Ribstone Creek f ormat ion is wi de ly expo sed in a 
north• est- trending b e lt in e". st- -c E: ntr?. l Alb e r t".. . The s outhwest b oundary 
of this w •r-\.ohwest- t r enc1ing belt passes through the mouth of Grizzly 
Bea r Coulee in tp . 47) r ge . 5: c..nd beyond to the Two Hills area in tp . 
54_. r go. 12_, where. s the north ·)'.:'.. St bounda ry crosses No r th Saskatchewan 
River southv'est of Elk Point and extends n or thwest to i nclude an a rea 
sli ghtly north of St , Paul dos Nietis a nd Vilna t o tp . 60 , r ge . 14 . 
\fithin this belt water vrells CL re common in the Ribstone Creek s a nds , 

which 9. r e a lmost without excepti on vvate r -bear i ng in some p'lrt of the 
f orma tior:. . The limits of the belt. to the northe<> st determi ne the 
limits of water f rom this sourc e , but to the southwest of the belt , 
as here outUned_, W"_ter ITk"'-Y be obta ined in this f orm0.t ion by d rilling 
through ~he younger beds th'lt overlie it . The Ribstone Creek sand s 
a r e a prolific source of vv8.ter in m'lny pl c. c es '1.nd hence the rl istribut ion 
of this f'ormn.tior.. is of consid er 'lble economic impor to.nce . '\i\lber e the 
formn.tion consists of upper a nd lowe r sand s vvith a centr" .. l sha le zone 
only the s nds A. r e water -bearing , lthough thin sand members may occur 
in the she.. l e .. '\i\1ber e the f orm". tion is la r ge l y sand the distribut ion of 
water may be in "'.ny p<:1.r t of the form?.tion, a lthough the upper o.nd 
lover sa nds a re perh'lp S the better a qult:eers. To the east of Al berta , 
a.long Batt!e River a nd Big Coulee in S ska.tche~ n , the Ribstone Creek 
sands a r e marine. Mar ine conditi0ns apparently become more prevnlent 
to the s outhe~;t st a nd it is bel i eved th'l t in t h is d ir ection the sands 
a r.e gradually repla c ed by marine sha l es . Thus a t some di stance 
southeas t of Battleford the Ribstone Cr eek format ion loses its id entity 
a nd its equivalents a re sha l e s in a mn.rine succesEion . 

Lea Par k Forrna tion 

The Lea Park formation is l a rgely 'l marine sh<:-. le_, and 
only in the upper 180 feEt is there a ny water . In the Dina area south 
of Lloydminster the upper beds of the Lea P".rk consist of silty shales 
about 110 feet t hick underla in by si l ty sands 70 fe6t th i ck . Be low 
thes e sr.mds a re Jll-_". rine sh'lles only, a nd these yield n o fresh water 
either i n e st- central Alb erta or west-centr'l l Saskatchewan . The sand 
i n the upper Lea Park f orm t ion is thus the lowest freshwater aquifer 
within n. very lar ge a r eq . The extent of this sand in the Lea Park, 
particula rly to the nc rthea st , is not known , bu t a s the strata in east­
centr9 l Alberta h o.ve a southwest inclination, pro gressively l ower beds 
occur t the su. face t o the n.ortheast . Thus .a t a short distanc e beyond 
the northell st bounda::-y of the Ribstone Creek forma tion, a s pre iously 
outlined , the sa n d in the upper Lea Park rea ches the surfs.ce , a nd 
repre EGnts the l a st bedrock ~ ~quifer in tha t dir ec t ion . Far ther northea st 
wnter muet be obtained from gl a cia l or surf~ c e deposits only . I n 
Alberta this n. r e '.l without f r esh vra.ter in .the bedrock i .ncludes the country 
n orth of North Sask: .. tchewan River in the vicinity of Fro g Inke a n d a 
'ckr ge ~ireo. exten<iing to a nd beyond Beo.ver River . In this a r e'.l , h owever , 
mor e f'~esh water str eams '.l r e present th'ln farthe r south, a nd bush lands 
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help to retg iu the surface waters . The a r ea no~thea st of North 
Saskatchews.n Rive r- in Sas lmt ch ew2 n is n. lmo s t wholly wi thin the 
Jl~ea Pa.:"k fonnat ion, where water C'Ul b e found only in surfa ce depo s i t s . 

11;A TER ANA.LYSES 

Inb ·oduction --------
Analyses were made of wat er samples collected from a. l a r ge 

numb er of we lls in we st-centr al Saslrn.t chew"l.n. Their pur pose WQ.S to 
de termine the chemica l r,h.., r a cteri Gti cs of the wa ters f r om differ ent 
geolo r:;ica l hoi· izom': a nd thereby ::i..r s:..'st'in ·mkwin. g corr 0la.t ions of·the~ · 
stra t a i n wli ch t lrn 1Nra;te r s occur. Although thi s vv:_:t s the ma irc. 
obj ective of the ana lyses, it "Na '8c·als o r ea li zed t hat a knowl edge of 
the minen. l content of the water i c of intere st aand va lue t o the 
consu,11er ? Th e analyses wer e a 11 mD.de in the l <>.bora t ory of the Water 
Supply 0 11rl Bor i ngs Section of the Geolo g i ca l Survey, Ottavva . 

D:'..sc 1s sion of Chomics.. l Det er rn ina t ions 

The dissolved minerr>. J. constituents va ry with t h e material 
encounter ed hy the 1·m te1· i n it . mi gr ation t o the r e servo ir b ed . The 
minern, l sal":;s prel:iont a 1·e referred t o as the t ots.l dissolved sol i ds , 
n. nd they roprGscnt the r e!iidue ·,vhen t h e water is completely evapora ted. 
This i s eypre ssed quant i tative ly 'l S 1' pa rt s per mil l i on 11

, which 
r efei·r. t o tho proportion 'by v.'e i e;:1t in l; 000 , 000 p'l rts of wat er . A 
88.lt, when dissulvod jn w'.3.ter sep'.3.ro. t es into tv.ro c hemi ca l unit s cc. ped 
11 r adicn.l sn ~ one -(.heso o.:;:e e:<p«essed as such in the chemica l ana l yse s .. 
I:a tho one gr oup :·_s incJ.ucod t he m<1'ta llic e l ements of C" lcium (Ca) , 
magnesium (Ng) , A.::id sod iurn (Na); ancl i n th fl other group are the 
sulpha-ce (SC•t.:): chlor id e (C l ), a nd ca r bonate (C03)' r ad ica l s .. 

'rhe arn. 1yses indicate only the amounts of the previous l ,r 
mentioned r St.dicn.ls,- t hus negl e cting; s.rry s i l i ca.. a lumina. , po t a sh , 
or iron t h.'l t mn.y be present, It wil J be noti ce d tha t i n most instances 
the ~ o ta1 so l~.ds A. r e a ccounted for by the sum t ota l of the r ad icn. ls as 
shown by the o. nq l yses, Actua l ly , the r es i due when the 11ra ter is 
completely evapora t ed still r etains SOH1e comb ined water of crysta llization, 
so that the fi gu:fles for the 11 total solid s" a r e h i gher than the sum 
t ot a l of the r adica ls as .determined, 'l'These r a dica ls a r e al so 
11 ca :i.cula t ed in :::sumed c ombinat ions11 to inc'1 icate the theoretical amou nts 
of d iffer en+; f:n.lts pr e s ent in t h e water . The sp,me method 1m. s f ollowed 
in ea ch <=t1J.a lyoi3 ~ so th'3.t the tab l e f .1'.' osents a c r'nsistent record of 
the d i fferent c ompounds present , 

Minen.l Ccnstituen ts Pr esent 

CL.. lciu.rn. Calc i um (e a) in the w:l. ter comes f rom mine r a l 
particles pre-s-enF i_11 the sur face depos its,, the chief s ourc e be i ng 
limestone .. gyp snm; a nd dolomite , Fos s il sheiLls provide a source of 
cald:um~ qs doe~ ~ lso t he d ecor:ipos i tiun of i s;neous rocks, The common 
compounds of' calc J.11ffi a r e ';ti,.,J .c J.um carbonate (Ca C03) a nd ca lcium 
sulphate (CaSC.4)rv 

Ma gnesium, Magnes ium (Mg) is A. common constituent of many 
i gneous r r)-cks- '1nd. ;t"i.ercfore, very :c eva lent in r:;round wat er . Dolomite , 
a c rbon'1. te 0f calc ium flnd mo.gnes :i.um, i s a l so a s ourc e of tho miner n l . 
The ~uj_p~J.ate of magnesia ( '1gS04) combine s with water to form " Epsom -
sa l ts" a:;,1d renders the water unwholesome if pr esent in l a rge amounts . 

Sodiumf Socilum (Na) ::.s derivod from a number of t he imporfa.nt 
rock-fonning- minc r 'C l s; s o that sodh.un supipha te a nd ca rbonate a r e very 
common in gro'L'.nC. vat3r s~ Sndium sul phate (Na2 S04) combines with water 
to form "Glauberlfl S<:tJt' ' 11nd exc:ers ive amount s !llllke:;·the mter unsuitable 
for drL'Tlking pur posi=:.s ~ Sodi.um carbonate ~Na2G03 ) or "bla ck a l ka li11" 

wa t ers a .r e mo stly soft; the degr ee of s oftness d epenr' ing upon the r a t io 
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of sodium co.rbonntc to the c'l lciu..m 'l nd mR.gnes i um fl8 l ts . --.raters 
conb i r.j_ng cc dj -JJ.n cn.rbona·~o in excess nf ?.00 f "..r t s pe r mi l lion 
r ro Ul18nit·-i.b:i.o for :01-r igat ioP rurpose s 1 • Sod i um sulphate i s less 

_l _ ___ - - ·- - -- - - -- - ---- -- ------ ---------------
11 The extrnme lim:·Lt of S '\ ~_ts for i rr igat i on i s tn.kEm t o be 70 nr:i. r ts 
per :'_00 , 000 .• ':lv.t phnts " iJ.l not tole r 'l.te mor e tha n 10 t o 20 pn. r ts 
po· ~ . JC ,OOJ of ·o:,_'1. c k o.11~ .. li (·i l k'l l inc C'l bon,.,_ tes ':1.nd b icr,rbonatos) " 
Fr ink D ix ~ y .;_r ' A Frnr:t~ .. 'l l Hn.ndbook of '.ir ter Suppl y", Thos . Murby 
& Co •. 1~3~. , p" 254. 

hannful . 

S-;il ... hc. t8G . The sulphate (so4 ) salt s r e f er r ed t o i n thoce 
C1.no.lyses q_·;o-~ciill:i suJ.phate (CaS04) , mo.gnes i um sp l pho.te \)v!gS04 ) , 
a nd sodium eul ph? t<? (Nn2SC!4) ,. 

Chl oride . Chl orine (Cl) is with a few exc ept ion s , e::<pr essed 
o.s sod i um chlor ide (N'lC 1) , t hat is , common table Sf'. l t . It is f ound 
in 'lll of the n. n ,,_J..y ses_, most of t he 1VD_ters c onta ining less thc.. n 200 
pnrts rer milliun, but s ome D.S much a s 2 1 000 or 3 , COO par t s . These 
wc.ters 1-ir:.vo 'l b r ckish t aste . 

Alko.. lini ty o The a l ka lin i ty determi ned in these v10.ter 
an.ri. l yses f s (J'.l.Sed on the nss umption th':1.t the onl y sa lts r re Gent i n 
the S'lmples ·cho.t vril l 110utn. l i ze '.:'. cids a re en r bon.'l.tes , C>.nd th'l t , 
cons eat1C'r:t ly _. t h e degi·ee of ' lk:::d i nity is p r oportionn_l to the o_mount 
of the c r_ rbomte r n.d ir."l (C03) present . 

Ihrdners ,. Tho hn.rdness o." vn t o r is the tot'1. l ha r dn ess , nnd 
hns teen det.erminod by t h e n.mount of n. st ..,_ ndn. r d s o::-i.p s oluti on r equired 
to fern''- l a t her tho.+. 1""iJ.l stand up (per sist) f or 2 mi n u tes . lfa r u nG.ss 
is of b"o kind 0 , ~ompor(wy ·1nd p<nino.n ent . Tempora r y . h,,_ rdno ss is 
C'lUfied by C8. lcium :tnd mr:gn es ium b ica rbon'.ltes , 1 hich ·:i.re soluble i n 
wa ter but ·tre r roelpi tat bd a s insolubl e n orma l ca rbon'1. tes by bo iling , 
"S sh nvm by the se~,le th.'1. t fonns in too.kett l es . Perm'lnent h a r dness 
is cn.ure1" by t h e f' l" 8 f' ence of en lc i um 'lnd magnes i um cul ph'ltes , a nd is 
not rE:movoj by boL'.lng . The t-·ro fo rm s of h'1. r dnoss a r 8 not d i stinguiched 
in the wa t e r qr. lyse:J" 1fato r s gr o.de f r om very soft

2 
t o ver y hflrd , :J.n d 

C'.lE be clo.nif i ed o. ccor d ing to the f ol lowin " svstem : 

-;:-- ·- - - --- . ---- - -------- ---
The " Exo.mir.'l t i on of Waters nnd 1.'iator 8upp l ios11 , Thr ech & BoA- l e , 
pa ~e -21 , - 1~-01.i.rth-f;d . 193 3 , 

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

A v.ra ter under 50 de gr ee s (that i s , pri. r ts r e r mi ll ion) of 
h'lrdness ma y b e S'l i d to be very s oft . 

A ;-' r. ter vri t h SO t o lCD de gr ees of ha r dness r1.ay be S'J.id to be 
J1'lodeni. t e ly soft . 

A i"'lter with 100 to l SO de gr ees of h 'l r dnos s may be said t o b e 
moder'ltely h ::i. rd . 

A vr'.l te 1~ v ith rr <1r e th"ln 200 'ln d l ess th:in 300 de gr ers of hr. rdne s s 
Viay be S'l i d to b e hard ·. o 

h. vrater with mor e th'1.n 300 degr ees of hc,r dncss may be oaicl t o 
be VPr,v ·:i. rd, 

Hri. rd watorB a rc usuo_lly h i gh i n c:J. lcium ca r b rma te . Almost 
o. 11 of the "m.ters f rom. chc gllcia l dri ft a. r e of thi s type , especfally 
those nht <i.s roc) 'l. t ed w·ith r, nn n anc1 gr ave l c-1.epos i ts th'l.t come cloc· t o 
the ·11rf'1.cr: . 
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In :::oft water. the co. lcium c r.i. rbonn t e ha s been ropl o.ced by 
sod i um ca rbonate, due to n~tura l ren.gents pres ent in the sane o.nd 
cl8.ys . Benton i t c a nd glo.uconi t e r. re t wo such reo. gents lm own t o be 
pr eE'ent . Montmoril lir;.i t e , 01.c of the c l o.y - f onni n g mi m ,r a ls, h s the 
same pro pe r ty of softening wqter , ~wing to the a b sorbe d s odium tha t 
is O.V'.l i h ble for chemica l r ea ction • 

1 
Piper , 
Penn . 

·---·----·------

A . 1,1 . 11 Ground 1.f'fa t er in Southwestern Penn syl vn.n ia 11
, 

Geol. Surv . : 4th s eri es . 

If surface wo. ter r eaches the lower sc.nds by perco l at i ng 
through the h i gh er beds it may be hi ghly ch[1. r ged ~"i t h cn.lc ium s1.t l t s 
b efo r e r eaching the b e clrocl): f ormations c onta ining bentonite or 
gl quconite . Th e compl eteness of the exch'ln~e of co. l c i um earbonato 
for sod i um c 0 rbo:na te wi l l ,. therefore , dopEnd upon the l ength of time 
tho. t t he wa t er is in contact wi t h the softend.ng r eagent , o. nd f.1.ls o 
upon -¥he '.lillOunt of this mo.ter hl pr e s ent . The rn.t e of movement of 
under gr ouru:Vwo. ter <~'ill , consequentlJ':· , be 'l f Qctor in determi n i ng the 
extent of the r eaction . 

The 'lmou..n.t of iron r r esent i n the vm.ter wrt s not de termined, 
owi ng t o the possibiliti e s of on tmnin'lt i on f rom the iron cacinz. s in 
the vm lls • Iron is pr esent in n1ost vr~. ters , bu t the amount m'ly be 
sma ll. Upon exposur e to o. ir~a red pr ecipi to..te f o rm s , the wo.ter b ecomes 
a cid , o.nd , hence , hc.s a corro s i ve a ction . ')hen iron i s pre sent in 
l c. r ge amounts the wf\. t er has an i nky t a ste . 

'?A TER ANALYSES I N REL 'fl \ N Tr , GFOLOGY 

Gl ac i a l Dr ift 

The quo.lity of the water f rom gl ac i a l dri f t depends hrge l y 
on the natur e of the depo s it fr or.i which it comes and on the r1epth of 
the o.auifer below the sur fac e . Ghcb l de posits may ·be d i v ided roughly 
into thr ee types . 

(1), Sand "<.nd gr"'.ve l beds thn.t form the surface de posit , such 
as outvrn.sh m.'l.teri ..... l a nd gl a c ial l ake sand s . 

(2 ) . Buried out wash an d interghc h l. deporits b etvveen tvm t ills 
of boulder clay . 

(3) . Pockets or l enses of s :i. nd o.n c' t' r a ve l irr eguhrly d i str i buted 
throu gh the till . 

".:·ater f rom sur fo.c e S8.:nd d(lposits is norrn':'. lly lb.ow in d i ssolved 
S'l l ts , the t ot'l. l being. t;Pn erri.lly le ss th'ln 1 , 000 parts per million . 

·where l a r ge o.moi.mts of lime st one occur in the g l a cia l s c- nd 9.nd grave l 
beds a ch'.lracterist ic constituent of the gl a ciq l wa'ter is co. lc i um 
C'lrbon'lte , the amount pr eront V"',rying f r om 300 t o 70 0 pf', rt s per million . 

11fa t e r f r om buried outiNash depo s its contn.ins r1ore dissolved 
sa lts than the surface sands , o. s the water in order t o r each t h em h:Js 
t o perco l a t e through overly ing- till . Ra in rva t er cont ains carb on i c ac id , 
which o.:ots 'lS a solvent and dis solves a gr en..t d eJ. l of ca lcium , magnes ium, 
'lnd sodium f r om the rock- forming miner~ l s . Su l ph'lte sa l ts a re commonly 
pr esent , though the ir pro portions vary gr eat ly in t he diff erent vnter s . 
The shn. l es th'!. t 8. r e inc or pora t ed in t h e d i f t a r e hi gh in ca lcium sulphate , 
s o th<>, t the <>.mount of sho.le pre rent will modi fy the quality of t h e wa t er . 
The oxidized u ppe r pa r t of the drift contr:. i n s l esf' sulph~te than the 
deeper , le s s oxidized boulder clay . The eha r a ct(tr of the; wat er in the 
buried outwash deposits will , the r efore ; dep end l o. r ge ly on the 
compo•e i t ion a nd amount of t ill that overl i es it . 
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Water from i r e t~ub.rly distributed S'l.nd o. nd gr C'..ve l beds 
wiJ.l vary in its contFnt of d issolve d S'.J. lts d e pend ing upon the 
clmro. cter of the :rno. teri'.'. l surrounding the reservoir beds . As the 
-w:"c t er in thi c typo of depo sit ~oes no t flow to nny ma r ked extent , 
it i s o.pt to be r,,or e h i gh ly impr egnated v;ith so l uble sa. l ts thrm where 
the underground acnrcmr·nt is more r n.pid . Soft vmter in the dr ift is 
mostly c onfined t o shr.ll ovr 1·,e lls in so.nds low in c 9. l e i U!!l. c a rbon':l.te . 
1"'o.ter s fron: er l r.. cir:. l lo.ke ' clo.ys o. r o s ometimes h igh in solub l e so. lts : 

The sr;.mp l e fron a we ll in g l ac i o. l lo.ke clay on 1'T .w •. 1t sec ,, 27, tp . 
4:2 .• r ge . 17.J h "' s 11 , 040 p'l r ts per mi llion of sol uble sa l ts , ln.lgoly 
m'1.gnesiurn sulphn:te '.:'.nd sod i um sulpho. t o . The so.mpl e f r om SE , '! sec .. 
13, tp, 42 , r ge . 16; ·which is believed t o cone f rom g l e.cio. l lo.ke 
s i lts , h - s n. v ery differ ent compo s i t ion . The t ob. l solids in it 
a.r e only 4 40 parts per million, of --rhich 250 a re co. lcium co. r bonnte . 
The gr erl t differ ence in these v··n. to r s is due to the high rn lublo so. l t 
content th:.t is o.sfoc i 0.ted 'ri th t he loJ::e cbys but CJ.bsent in the 
silts . Avcr 'l.ge dri f t '::o.ter eont,.._ ins between 1 , 000 ;.,nd 3 1 000 po.rts 
per million of d i ssol ved miner~ l S'l l ts . 

Beo.r pa.w Formo. t ion 

The Beo. rpo.1N f orm'.l. t i on consists of da rk rn0.rine sho. los o.nd 
b eds of gr eon sa nd . Wo. t er f r om these sr~nds. h'.:.s o. t ot'l l sol i d count 
ro.n ~ing fr'1! "!. 300 t o 1,,600 par ts per million o. nd o. h<t r dness of more 
th'ln 300 de gr ees . Ca lcium c·1. rbon'.lte is V6ry i1111 r ked in o. 11 S'L..~.ples , 
due , perhap s , t o the pr oximity of the wa ter sands t o the glacial 
drift . Sodium sulph~ te i s the chief so. 1-!::: pres ent , f ollowed by 
ca lcium carbonate , ma gnes i um sulphate , m~gnesiUI"l. ca r bonnte , a nd 
oed i um chloride ju decreas ing 11liJTlOunta. Thes e waters arc d i stinguished 
f ro t h e ovc. rlying drift 11;ater s by being r e lR.t i ve l y low in t ota l 
disGo l ved solids: a n d in conta ining n o ca l c ium sul phate a nd only 
.oder~ t e amounts of s od ium sul phate , ~a gne siurn sulphate , a nd magnes ium 
carbonat e . 

Pa l e Beds 

Pa l e Beds underlie t he Bearpaw formation . Tota l solids in 
·waters f r om thM e bedR vary front 70 0 t o 11 300 par t s per million . The 
water is, in most insts. nces , soft ,. as i t conb.ins sodium carbonat e in 
excess of calcium and 111.B.gnesii.;n-n carbonates , but «'drnn mi xed wi th sur fa ce 
water high in calcium carbonate , it 1rill bec:ome hard . The hi ijh 
concentration of sod ium s c. l ts , espec i a lly s odium c a rbonate , in 
contr:-i. st wi t h the ca lcium and magne s ium sa l ts distinguishes this water 
f rom thn.t i n Bea r paw sa nds . The Pa l e 0.Bods i n c l m1e much b entonite , and 
it is this miner8. l tha t a cts · as a wn. ter softener wi t hin the formation . 
The followin g a na lyE:e s a r e typ i ca l of wat er s from the Pa l e Be.is : 

SS . s e c . 16 , NE . 
~ - -- sec . 3 , S';V . .s_ec . • __ .. 1.1 soc . 21 

Sa lts t p . 38 , r ge . 21 tp . 39 , r ge . 25 , t p . 37 , r ge . 24 , tp . 38 ,r ge . 23 

73 18 53 35 

---·------------- ·----·-·-----·---
CaS0,1 

' 

---------------
52 14 4 5 38 

297 G79 -164 562 

-----· ----·----
297 1 58 266 43 7 
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N!tCl 31 45 4a 1 30 
=== -· . _:_·-·===· ' 

i 940 1, 260 l 
!. 

Tot~ l so lid s: 760 i 1,120 -------·---:--- --- .. ---i-____________ ,.._ _______________ _ 
: ITo;. rtlne ss 100 20 1' 

30 75 
~-

In Senl'.:'. C Rur -.. 1 Municipa lity, Saslmtchewan, a re a. number of wells 
t!:l?. t have w"..1. ter 7ery s imi lar i n ch(;l. r a cter to t h 0 .t f oUi."1.d in thE .. Bearpo.w 
formation . These wells t ap a.n horizon th8. t corresponds wi t h the V:i.ri e gated 
Beds i n :. lbertr. , ?. l t h ough they h8.V8 not been sep .... r n. ted f r om the P'.1. le Beds , 
They Qr e l e ss bentonitic th!tn the Pa le :Beds a n d darker in colour. The 
wa t er i s ha r d and ME' o. lOW' dissolved solid content. The thr ee aru>.l yi::e s 
r;i>ren below show CL gr e'lt dea l of similo.rity and su ~·go st s,, conunon horizon. 

Sal ts 

C?.Cl3 

Cf.'..804 

1g,C03 

•NW. sec. 21, 
j t p . 41 ,r ge . 26 

2 50 

NW. sec. 3, SE ~ sec • 2 8 , 
tp.41,rge.28 tp . 40 1 r ge . 28 ___ __,_ _____ . ____ _ 

305 125 

_,__ ________ _ -------;.--·----------·- ·-
~ 109 80 1 55 

- '.]Agsb4 

--' _______ ...__ _______ .. __ . _____ ,__ _______________ _ 
149 101 69 

Nr.1.2C0 3 
·---.....,...------·--~------ ------ ----------

Nn.2801 98 132 386 

----- ---4 _______ , ___ ....._ ____ , ___ -------------
Na.Cl 12 12 18 

--- ---··------· - ----.. -----------------------~----

To t,_.,_ 1 -,~solid s MO 640 780 

Ha r dne ss 600 600 500 

Rib stone Cr eek Fo r ma t ion 

Chemic P, l '.l lli lyses of Yr<:.ter f rom J,-he Ribstone Cr eek f o rrrrtioE vo. ry 
mor e tho..n in t h e Ff.de Bed s , the r eason b e i n g that at severn. l diffe r ent 
h ori zons the s ed i ,,.,_0nts show c ' ns ider G.ble latcr'.c l vc.. r iation . Th3 ~n or;:1"1.tion 

i nc l ud8 S both mn. rine and non- marine beds , thin co':'.. l seam s being pr esent in 
the ba s1.1. l p-0 rt of the f ormation a.round Paynt on, wherea s south of Lashburn , 
on B'.ltt l e Ri ver , marine f o ss il s wer e f ound i n str ata. coneider•0 d to be at 
"1.pprox i mn. t e ly the s o.me horizon . The ;va t er an'.l lyses show simi hrit i e s v'i thin 
limi ted "1. r e':l.s , but long distG.n c e corr e l at i ons CP.nnot be mad e sa f e ly exc ept 
fo r the saline wat ers th"l t occu.r in the flowi n g wells o. t Ver a , }ftud.dy lake , 
a nd a t the south e nd of Tr "1.1"1. pi ng L'.1ko . i':..nalyses of t he se wa -'ser s a r e given 
i n thn fo ll.-,·wi n i; fo.bi!;o: 

SE-~-se-. c-~-2-5-,-~_· -S-E-. sec . :?~ ; 
1
1 NE . sec. 36 , j S1ir:;ec . ijsE - sec . 30 , 1 Sir-r . sec l O, 

• . • ! 
t p .41 , r ge . ! tp . 4 l;r ge ~ il t p . 41,rge •i tp . 1:::1,rge ~tp . 38 , r ge ·i. tp . 35 , 

2,, ! 2n. :: : 2 · 1 21.l I 22 20 ·± _, ~ , u '·• , r =, -.l- , _j r ge . ' 

73 73 \1 73 I 1~8 I 108 . 90 

-Ca- 804----:------+-----r--1 M I 

Sf.\. lts 

C8.C 03 

m-
°Tuigc o_

3 
____ __.__ __ 3_8____ 38 l 38 1 5- 2--l-----6-9 __ .....,. __ 52-~ -

MgSo4 ___ __, _________ __ __._ ____ _...! ____ __,..__. 
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N'l2C0 3 12 9 ll 9 129 11 106 1Z5 
-----;. 

N')_2'°"04 55 55 61 61 49 43 
---~ ---
NaC l 2 ' 929 3 , 036 2 , 690 2 , 863 3 , 531 3 , 861 

;;;;;;::;;-= = 
Tot-c l E olid s 3 ; 8<. o • 3 , 460 3,120 3 , 200 3 , 860 1 , 460 

---------7-
Tu-.rdness 1 35 90 11(') 100 130 130 
-------·-----------

The simil ')_rity in those anl~yses suggests ~ common source b e d , 
The d i st'mce be'breen the Tn.mpini:; L':l.ke 1..-·e ll J.n d the ifora vrc lls i s <',b out 
40 mi les . This v:B.tr-Jr , wh i ch is tho l~[ht to come f r om the bq sa l s,-,.nd of 
the Rib Rtone Cre0k fonnr>.t i on , is not typi c& l of wn,h :!' from tho same 
str::i.t i grn.phica l ho rizon i n the vicinity of Battle River , one reas on being., 
tJOSdbly, th,.,.t ?.t B"..+;-:; l e Rive r the str en.m has cut th .. rou r~h the Ri bstone 
Cr eek f ormfltion exr:o Gin[.; the sand member s '1. lon_ it::; b'J.nks . Tl:is TIL"-Y 
cause 'l. ::nor e r B.pi d movement o. the u..11dergr ounc' vra t0r i n th is 'l r et:t th=1.n 
fa r ther south , <:>.n d it is known tha t thc rn. te of fl ow i s r.i. cont r ol l ing 
f 'l ctor th<i.t g··ve rns the ch~nge of c<i lcium M.rbon". te t o s odium c B. r b onate 
·when th8 softenint'". re<J.g8nts of bontoni te or g b .uconi te a r e pr esent in the 
S':"'..Ild . 

Some nf the sof t wo.ter o fro!Tl the Ribstone Cr e8k f ormat ion cannot 
be d istin ~.uished f r om those of the Pa l e Beds , v•rhr reas othe r s r,r e ouite 
different . The f ollo¥'ing n.rn. l yses il l u str a te+:;sorre of the d i ffe r ent types 
of ·w'l ter f r om this forrr1P. tion : 

-· ·=i== .. 
Se . roe . Ind .Agent: S1P! . s0c . NE . sec , •Se . sec . NE . sec . 1-Wv . sec . 
ll , tp . Li tt l e ?, t± , t . 36 , tp . 26 • tp . 36 . tp . 22 . 

I 1 6, r gc . Fi no I.R . 46) r gc . 13 , r ge . 43 , r ge . 1 1 , r ge ~ 42 . 
Sa J, ts w ? l 18 :;_ 13 ' 24 23 -----·· 
Co.C C'\3 90 90 410 73 35 73 125 

CqSOti: 

-·-·-------.- ---
MgC 0

3 07 59 l 6G 38 31 38 97 

MgS04 64 

-------+--
Na2C03 217 392 283 592 1 29 1 96 
-- --- -i ---
N'.1.2.S04 1 , 644 777 2 , 518 2 25 522 61 ) , 54 1 

' ' . -------- ~-----------· 

NaCl ; 21 9 63 76 12 83 2 ' 6 90 71 
--~---- ------··-·· ! 620 

-
Totc. l so lids i2 , 22 0 l _. 31.i:O 3 , 0 00 1, 280 3 , 120 ,1 , 900 I -

---·---"----- ; 
Har dness j 280 160 750 I llO 35 110 600 
- -------- ..I 

The abnve chemica l ana l yses show such a wide range in the 
d i ssolver! salts p ros ent :in the diff e rent waters in the Ri bstone Creek 
f orm<J. tion th". t t hey c '.lnnot be used fo r correlat i on pur r o se s over a l a r ge 
". r~a . 

Conclus ions 

( 1 ) In mo st inst~nces wa t e r f rom g l~ ci -:i. l drift i s ou ite 
diff er ent frrn:n vm. ter f r om b ed rock . 

tp . 
r ge . 

(2 ) Some of the bedr0ck liorizons C'.lrry water s thr1.t show def init e 
chemi c 1 char acteri stic s . 

(3) Most w-:i.te r s from g l acbl t i ll ca r ry t ota l solids ambunting 
to bet ween 1. 000 o.ndn .5, 000 part s per million . 
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(4 ) Bedrock waters a re commonly low in dissolved salts . 
Exceptions t o t hi s a r e to b e found in wq_t er f r om the Ribst one Creek 
f ormat ion. 

(5) Water f r om t he Bear po.w forma tion is ha rd. L n average 
of ten well s gave a t ota l solid content of 1,100 parts per million. 

(6) Wa t er from t he Va riega ted Bods res embles th3.t from the 
Bea rpe.w f onnn.tion . 

( 7 ) ~fifa.ters from the Pa l e Beds is mostly s oft . Jrn average 
of ten we lls gave a tota l solid of 1 , 000 p~rts per million . 

(8 ) .1U l soft wnters cont. i n sodium C'3. rbo:na te (N3.zC9 3), which 
is pre sent i n wat er from the Pa l e Beds and Rib stone Creek f ormations 
but ab sent from the Bearpaw formation and V~riegated Beds. 



RURAL MUN IC IPA LI TY OF CUTKNIFE 1 NO , 439 , SASKi\ TCIIDNAN 

Eagle Hill s escarpnont continues west into this 

municipa l~.ty as fa r as Cutknife Creek ; where it turns northward along 

the wes·r, bank of t he creek to merge with the south bank of Battle 

River . It is here a prominent physical feature which rises r ather 

abrupt l y for 200 feet and di vidcs tho lower sandy plain frora the 

higher pr airie love l of most of tho mun i cipality. The branches of 

Cu·ckrnfe Creek, with t he main stream from the southea st and a tributary 

stream from the no rth:west , have cut doep and sharp valleys into gl a cial 

materia ls covering the higher prairies. In genera l, h owever, and 

particu larly in tho south part of the municipa1ity, tho pr a irie is fairly 

leve l, with a br oad hill rising a ·'Jovo an elevation of 2 1 200 feet in the 

northwe s·t:; corner • 

Goo~ 

Lea Park shales do not outcrop in the municipality, 

but arc believed to underlie the drift along Battle River . To the west , 

wi·chin and wos t of Little Pin") n.nd Lucky Man Indian Reserve t a.ro out­

cropc of sandstone , probably of the Ribstone Creek formation, a long 

the river, Presumab l y , a lso, if the drift mantle was stripped off, 

Griizly Bear sha les would be found along the south bank of Ba.ttlo Ri ver 

a nd down tho west side of Cutknife Creek to the point whore the esca.rpimmt 

turns east . The availab l e information suggests tha t b etwe en the ma in 

br anch of Cutknife Creek in the south pa.rt of tp • 44, r ge , 20, and 

the edge of the escarpment in the north part of tho township, Grizzly 

Bear sha l os mn.y underlie the drift .. Fo.rther south, a nd a lso wost and 

south of the e sca rpment elsewhere, the drift is underlain, pre sumably , 

by Var i egated Beds , and Pa.le Bed s may be present i n the extreme southvre st 

corner of the mun icipality n A well 980 feet deop drilled by jetting 

n t Cutknifo bottomed i n Lea Park shale, and is thought to have 
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r eached t hi s foho.~tion at a depth of about 540 feet or an elevn.tion of 

1 ,555 feet .. 

V1ia ;\; ~~ Suppiy 

Most of the wells in this munfoipa.lity obta in their 

ir.rc.ter Buppl y from sa ;.'ld and gr avel bed s in the glacio.l drift . Fo r the 

most pa rt these a r e isola ted deposit !! of no grent l ate r al extent o.nd 

have Oi.'ll y o. slight degree of uniformity in level l ocally . They are fairly 

numerous , however, and i n ni.o st a reas are encountered i n the dr ift , o. l though 

some wel ls had to be sunk more thari. 100 feet before rE>tj. ching an aquifer• 

Consequently , a few wells hnve been abo.nd onod without finding water ,. J~ s 

alr eady outlined: various formB.t i ons lie beneath t h e drift in different 

pa rt s of the municipalit y , and water-bee.ring sands occur in both the 

Variega t ed Beds and the Ri b ston0 Cr eek forma tioh . I n many places , howev0r 1 

the finenes s of t h e sand i n s ome of thes$ hor izons has led t o trouble 

in dr illing the we lls, o.nd in a few instances has plugged the well cas i ngs . 

Other we lls, n.pparentl y f rom the same ho ri zon , have obta i ned Ci.n abundant 

supply of water. 

-~::r-111~hip 43.t.~~ge 20 1 All we lls fov wh ich records are 

G. '.m.ilabJ.e in thi s t ownship obta i n wn.ter from sands in the gl a cial drift. 

Some degr ee of continuity to those sands seems evident; especially a t 

elew.tions b8-b.'!een 2 1 005 and 2,015 fe et and 1 1 950 to 1 1 980 fe et. Also 1 

three wells obtain their suppl y at an olevn.tion of about 2~035 t o 2 1 040 

feet~ It is not cer tain , hm"ever , how f e.r these hori zon s per sist, but 

the lowest one would appear to be the most widospread . This may, however, 

be du e to the far.t that pa rt of the land surfaoe lies below the elevations 

of the upper horizons , and , henoe , more we l l s have been sunk to the 

lowest hor izon . S o f'lr as lrn0wn no well s in thi s township have reached 

the Varie gated Beds beneath the drift> although wat er cou l d be expected 

from sands in this fo.,'me.tion .. 
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Township 43, Rang~ 2),, Much l e ss re gul a rity is evident 

in tho e l evations of water-bonring beds in the drift in thi s township 

t h em i n tho townsh i p to the east. Apparently, also, many wells penetrate 

tho drif t without securing an adequate suppl y of wat er, and r ea ch beds 

as l ow stratigre.phioa.lly as the Ribstone Creek formation . Much trouble 

he. s ooen experienced in these deep we l l s due to henv!I! g of the fi n e tl'lnd 

in t he wollr thoroby shuct i ng off tho ira ter stipp1y. For thils reason 

f. numb er of tho (.;ecp v olls ho. v e been abandoned, a lthough in ovor y in-

s-b1n c c n.n adequate supply of wa ter wa s encountered until sea led off 

by the f ine sand•' Sands i n who. t are considered to be Var iegated Beds 

vrpre f ound t <J b e we. t or-bea ring beneath a. r eported · coa l s eam 350 feet 

be l ow tho sur fa ce , e. t a n e levation of 1,797 fee t in a. wel l 670 feet 

d oe p drilled on NE . sect ion 19. This '.' rell mus t have roo...chod the 

Ribstone Cro0k formation, but n o data o:r c t.v.'.:i.!lnblo ·on ;~ny · 1ow<n· '.'.Tr.•t ':'r 

horiz 0ns t hat rn.ay have been encounter ed. Ano th er well wa s dri l led 

in the town of Cutknife to a. depth o f 930 feet, The record of this 

well i s poor: as it was drillocl wit h e. jetting rig, It is certa in,, 

howe1:re r 1 tha t the bottom of th e well is in Leo.. Pa rk sha les. A sand 

is reported to ha. YO b een enco unter ed at a depth of 440 feet, or a n 

' 
e lovntio:n of 1 1 6 55 f ee t, and is possibly t he top of the Ribstone Creek 

fo rmati on . Another sand is reported to have been reached a t a depth 

of 506 feet. It is n ot known how thick the Ribstone Cr eek formation 

is i n this a r oa. , but as it is thinning s outh and ea stward and is believe d 

to be 120 f eet thick in the vicin ity of Prongua, it is tho_ug;ht it 

must 'b e o.t l east 100 feet i n this a r ea. , and on this as sumpti on the base 

of the R:l..bstone Creek formation wou ld lie a. t an ele'Vntion of a.bout 

1,555 f e et, Below this, in the Lea. Park shales, no water would be 

expected to occur. 

Towns~ip 43, Ran~e 22. All wells for whieh records 

a r o a vailable 1.n this township obtain wat er from the' glacial drift 

a.·:; vnria ble olev'Ltions. This seems to point to the ab sence of wide-

spread, continuous aquifers, a nd indicates t ha t water - bearing b eds 

are i rr egul ar ly distributed t h r ough the dtift. No well ha s rea ched 
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t~10 Po. lo e_nd Varie gc.ted BedR benenth the drift; and though it is expected 

-Ciut w<1.·ce r-·b oa1· i ng sands would bo encountered in thN '0 forma.tions as 

-,-,-ell n. s in the deeper, Rib stone Creek beds , i t is pr obable that, as. in 

~he township to t ho east, trouble would result from the oxtrome 

fi::.1onoss 0f t ho sand . 

Townsh.~p 44 , Ran~e 20. North of Prongua t he Eo.gle 

H:Uln '.I Sca r p:. ·ent trends westerly and cuts a cross the north end of Swoet 

ll-1·0. s s I ndi an Re s er ve and c. cross this township . North of it iS a sn.ndy 

o.ren of' l ittle ngr1.cultural value . Cutlmifo Creek cuts a cros s tho southern 

p:-t r-l:; r1 f th3 township., and its ve. lley conta ins thick deposits of gl acial 

cirif·b , [ evc1· :;-.:;.. springs issue 0.long the south side of t he valley 1 

8. ppr.r cntl y fr0m glt:,tc i o.l drift . The deepe st V!el l of which a record is 
• 

nva ~la:1 1 c ." on NW. section 23 , i s 102 fe et deep; a nd obtains its wntor 

from gl o.0i a:'.. mri-Ce1·ia ls . ,\.nother we ll , 100 feet deep on SE . section 21 , 

ended ~s ~ dry hole in blue gl a cial clay, The thickness of th e drift 

is not knovr.n.1 but rro.y be as much as 176 f eet a t Cut lmifo. Jud ging from 

t ':lo we J..l '~o .~o rds: ther e are sevcira l water .... boo.ring horizons, but it i s 

su Rpo.u:tiod that thoso have \ ery little persistence l a.te r 11 lly. It is 

r. lso i'llpo'3siblo from present informa tion to predict the depth or depths 

t 0 t hose horiz ono El t any specific 10 011 tion,. For mo st of t h iB township, 

no bedMck hig,1er than Gri zzly Bear slml e s is believed to be pr e sent , 

but i)enon.t h th is r in the Rib stone Cr eek fonna tion f water-bea ring so.:r:> do 

<t r G pr<lbabl y pre sent; n.lt hough their capacity o.nd ch8.racter are 

one 204 fe et deep on SW . secti on 4 and the other 200 feet deep on SVv . 

section 6; pcnotr n te the drift a.nd obtain wu. ter be low it , probab ly in tho 

V3. ricgo. t oc. Beds: a t an eleva.tion of a. bout 1 , 8 50 fe c, t . Mo s·~ of t h e well s, 

however:- get their wa t er i n glac i a l sands and gr avels. A few of t hese 

may have a considerabl e lateral extent , but most of t h em a re local 

dcposi ts: in the nature of irregul a rly distributed l enses in the drift, 

E'.nri 'l. S such: as i n t he t ownsh ip t0 the east , the ir oc currence or 

posit:'L0!1 ean nrit b P. pr edicted • 



Township 4~ ; Range 22 . Records of only eight we l lo 

n re a.vailab l0 i n this township, and four o f these obt ::d n wator n. t n.n 

el e'llation of about 1, 975 feet. This would seem to point to an n.quifer 

trending north or slightly nort hwes t a cr oss the centre of t he t ownship , 

c.s c.. we ll on mv . sec. 34, tp . 43 1 rge. 22, a lso obta ins water at 1 , 975 

feet. 'rho other we.lls in t he tovmsh ip show no uniformity in levol, 

but tho availab le da ta a r e i n sufficient on whioh t o ba s e defin ite 

conclus i ons . Below -the drift , a.s i n the s outhe'.t'n pa rt of t he to11mship 

to the ea st , t he Vo.:tiega t e d Bod s proba bly co nto. in water-bearing so.nds. 

Township 45 , Range 20, : South of Battle Ri ver . This 

towrrnhi p , south of B8.ttle River, is fl l most wholly covered by a 'depo sit 

of sand i n which w·1ter is found a t no great d epth. This is undoubtedly 

r a in v."J. ter thn.t has a ccumulat ed i n the sand where the latter r est s on 

r ather imper · -ious glacia l clay . It is thought that Rib stone Cr eek 

beds underlie t he sand and drift in t h e southern part of t.he t ownship , 

c. lthough Le~.1. Pn.r k she. l e a a r e pr obabl y close t o t h e surface along Batt l e 

Ri ver. 

Indiri.n Rese:.r-ve . 

To~sh~p 45, Ran~es 21 and 22,West of Pound.ma k er 

In this a r ea one well 150 f eet d eep on NE . socti on 5 

struck a small flow of wat~r at a depth of 130 feet~ or an eleva tion 

of 1,,833 f eet i i n what a r e t hought to be Variegated Beds. ft ll other 

we lls i n the n.rea a re i n gl ac i a l drift , and wate:r c omes from 

i rrogul n.rly distributed sa nds and gravel, The iso11thern part of t ho 

Qr ea. is pr esumed t o be underla i n by Va riegated Beqa, a nd these, as 

we l l as sha l es of t he Grizzly Bea r form.a. tion ,would p:roba.b l y outcrop 

a l ong the ste ep south bank of Battle Ri ver were it not f or t he mantle 

of gl a cial :materi a ls coveri ng t hem . · severa l &~ndstone outcro ps , 

p r obably of the Ri bstone Creek formation, occur a lon g Bac;tle River 

b and west of t he Little Pinc and Lucky J\~8.n I ndian Re serve. So fa r 

as knoi.m, nn we l l s in the a rea have tosted this formation for 

vra.ter • 
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