
sellis
narrow black



C ...... N A D ~i.. 
D~;ip, ;.:;1T1.1~:;.i;1\'r11 o F ~ :ncs ""lJ.J R33 Ou::.1C3S 

ViINJI:S .i ~~ ;D G30LOGY Bl:Vi.NCH 
BlF{i:~~u OF C-~WlDGY AND TO~()GFLJlHY 

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

G~OLoc: IC/;._L SlFVIL'Y 

GiiO UND - 1/ATJl RZSOUrt C:8S 
OF 

LOC,'.,.L I? 1l0~ O'v~~~ E~~~, Dim:-~ I ere , NO . 559 , 
S .. \B~ ·-~~1 CE1::2;waJ 

Jecords Col l o ctcl by C. O. Hnco 
Compi l a ti on b y G. S . Hun.::; c.nd C. O. Hccc 

---------------··---------· 
OTTi~'JA 

19<±7 

. . .. ~ ... . . .. ·"- . . . .. .. . 
.. : · .. ' ........ • 0 .. : • •• • : • · .: •• 



C 0 l'JI1:E1'JT S 

Introc11.1c t i on •• ·•• ~ • •••.•....••••••••••• • •. • •. • • • •..• ; • 1 1 
Publi 1.::..c.ttion of .r,;sul·cn •·••••••••••••••• ·•·····••· 1 
IIl),JV to uso r cpl) l~t • , .. • . . . . . • . . . . . . . . . . . . . . . . . . 2 

Glo s s~ry of t 2 r ns us 0J ··~·•••••··~··••••••••····• ••••• 

Jc.;dr .:. cl. f c.r ;·111t i ons of VJ!;st - c :::mtr,, 1 Snsk1tcl1cw:1 n 
[Jlld .:_; ... : ut ..... c r.; nt r,-1 1 J ·~l lJ•Jr t ,~.~ • t • • •• , • , ..... .. t ••• ... 11 •••• 

•,/ ~ J_ r~ r 11" l' ··1·<· s Vvc. U \J r .. L Ct. .) u •J I._ ••• i •••• ' •• t ••• .•• ' ....... 't ••••••••• 

I_r1t1"'oc1uctj_ c; 11 • •,, •, •• ,., •,,, ., .. •. • ........ .. ·• .•.• •. •. 
Di.~3cus;:::i0n of r,h.:;r1j_c 1 ,·' l i: t c: r1ain~·L tions • •.,., .• , ••• 
:.:i11:,rnl c on~'3 tituontr, p r .. ~s·.:mt • • i, • •,;, •,,, .••.• , •• 

.·ht _,J: ,.mdy s00 in r ,;.L; tion t o r:;·.olof_.,:'.· ••• 
(}.lL.1 c i c:. _l clrli i' t .... • . • .. , . ~ •.•.... , • 

. . . . . . . " 
·························· .. ' .............. . . .... 

.,l~~~l .. i ·.J l ~ .. 1• t _; ~L IJad s •.••••• 
:~ ibut cJrL Crock f o r m;Yt.ion 

. ................. ... . ............ "' .... 
V.l c ,-_,1 hnprov omcnt District , lfo . 559 , So.ska tchcwan ••• 

Ho c ()r,ls o i' w . .; 1 1s in Loc::::.l Inprovc;mont Dtstrict 
.i>\iO • 5t)9 , S . .-t s l~ ~·.t Ch O'\VC!.n ••••• ~ ••• • • • • ~ •••••• • • , • • 

Fit;uro 1. 

. .. 

••• 

. . . 

2.. ;- ~<'-::? sllovdnc; t opocrn};ihy f'.nc1 th ,· J.oc •· ti on 
o.n:t t yp ., s c, f we lls• 

·' '.r: 

9 
9 
0 
g 

l G 

17 



-1-

INTRCD UC THN 

I nfor mat ion on t ho e;round - i,1ro.ter r e s ourc e s rif east-centra l 
1\ l ber b. a nd wes t ern S'lSkr'.t chev .. ,..,_n was coll ected , mos t ly i n 1 935 , dcJT i ng 
the pr ogr ess of geolo gi ca l i11Yest i r;r.i. ti r1ns fo r oil o.nd ga s . The r egion 
studied extend s f r om Edmonton i n the Fest to Bo.tt l eford i n the cas t , 
and from township 32 on the south to t ownsh i p 59 i n wes t ern Al berta 1 

townshi p 63 in ea stern Al berta , 'lnd i n p'lr t 'l S f a r no rth as townfh i p 
56 in wes t ern Sask., tchewu.n . 

Thi s r egion i s crossed by No r th Sa sko.tc rnvrrm and Batt l e 
Ri vers , and i nclude s other mor e or less por ms.nent str eRms . l-o st of 
the l "t.kE::s within t he 'l. rea , havvev": r , a r e n. l ka line , qnd w:1. t e r is 
obtained in we lls f r 1· 1m t wo sourc es , n':l.me l y , f rom wu.ter - b earing s.nd s 
i n su:r; fa ce or ghcia l deposit s , and f r om S'1.nds i n the under l y i n g bedrock . 

A div ision ha s \Jeen made in the wel l record s , in s o fa r a s 
possible , between g;l8.cia l 'l.nd "bedr oc k water - b Ef..ring sands . I n 
i nvest i ga t ions for oi l and gas > howovr:.;r , the bedrnck wel l s wor e used to 
tr ':', c e the la t er a l e:--· t ent of geolo gica l formations , wi th the r esul t t ho. t 
t he r ecor ds d ea l more p.rticuh rly Y'i th this type of 1yd l . No dcfo.i l ed 
studie s werr:; m<:1.de of thu g l 'i. ci n,. l in:'. t cr b l s i n r eL t i on to thE· water - suppl y , 
n or i, ere the f;h c h l depoFi ts mapped adeouo.te ly for this pur po se . In 
o. l..'1lo st a ll of the r egion i nvestigated in :i l berta , 'lnd in 'l.J.l but the 
northoast part of the region stud i ed in Saskqtchevrqn 1 w ter can b e 
obta i ned f r om bedrock . I n a few pl q ces , howevE'r , t he water f r om the 
sha l l ov:er bedrock sands i s uns!"l.tisfn,.ctory , 'lnd deeper drilling may be 
nec e ssa ry . 

The 'Nater recor ds wor e obt8.ined mo st l y f rom the F el l ovmers , 
some 0f whom h a d ac quir ed t he land 'lf t or the wate suppl y had ~een found , 
and h ence h9. d no per so na l Jmowled ge of the ,,,ator - bear i ng bods tln t h.<>.d 
been encounter ed in the i r we l l s . Al so the elevn_ tions of the wel ls were 
t o.ken by aner oid b'l.r omet er '3. nd o.re , consequent ly , o n ly r:q•prox im'lte . In 
spite of these defects , howevf r , i t is hoped t h-::tt t he publicat ion of 
t hese 11rater r ecord s may pr o7 e of va lue to fa r mer s , town author i ties , 11.nd 
dri ll e rs i n their efforts to obta in wate r suppl i es ade quate fo r the ir 
n r:;e d s . 

In c ollecting this i nform'lt ion sever "'. l f i e l d p'l.r ti e s wEJr e 
employed . The se ·vere under the di rection of Profess ors R . L . Rutherforci 
8..nd P . S • 1'1h1:r en of the Un i ver sity of Al ber t a , C . H. Crickm9.y of 
Vemc ou-•er , qnd C / 0 . Hage , until r ecently a member of tho Geolo g i ca l 
Survey . The oil and ga s inve s t i g'1 t ions of which these 1na t e r r ecord s ar e 
a p"lrt were underta ken under t he gener ·' 1 super v i s i on of G. S . Hume . 

Jublic a tion of Resu l t s 

The essent i a l i nform-:.t i on pert., i ning t o ~~r ound-wate r conditions 
is b eing issued in re port s.that in S sk". t che VP.n c <.r1:rer each muni c i pc. li ty , 
and i n :c l b ert..,_ c over each squ'.1. r e b l ock of sixt een townshi ps be gi n ning ?.. t 
the 4th mrr i dfa.n 'l.nd l ying between the correct i on l i nes . The secretn.ry 
'.tr en, sur er of eR. ch mu..11icipa lity i n Sn,. sk:i. tche1.•m.n and Al berta wi ll ~)e 
supp lied wi th the inform~tion c overing th::. t municipa lity . Cop i es of t he 
r epor ts wi ll al so b e ava ilab l e for study 'l. t offic es of the Prov i ncial 
and Feder a l ;G overnment Dep:ntments . Further as s istfl.nce i n the 
i nterpreht i cn f the report s may b e obtained by appl ying to the Chief 
Geolo giBt). Geol 0gi ca l ;sur vey, Otta.Wo. . Tec lmi c a l terms us ed in the 
reports are def i ned in the glo f sary . 



Anyone desiring infonnc..tion conc ering ground water i n a ny 
particuhr -~ loca lity vrill f i nd the avo.ibble data listed in the well 
r ecords. ·.-'These should b.e consulted to sec if a supply of water is 
l ik0 l y to be f ound in sh::i. llovr wells sunk in the gl 'l c ia l drift , or wheth E-r 
a better supply may be obbined at s r e0.ter depth in the und er l ying 
bedrock formations . The wells in gl o.cio.l drift comrnonly show no 
rc gion"l. l l o"e l: as the sands or gr'lve l s in which the water occurs are 
irregul'.l rly distributed and c1 f limited extent . \s the surfo.ce of the 
gr ound -i s u_rieven , the best moo.ns of comp·uing water we lls is by tho 
e l ev'l tions of t heir water - be'l ring beds . For "my po.rticuhr well this 
elevation is obtained by subtn.c t ing the fie;uro for the depth ,.: f the 
wel l to the 11m.ter - bearing bed f rom tha t for the surface ele•T'3.tion at 
the veli . For convenience b oth the ele'"a tion nf t he wells n. nd the 
oleva tion of the wn. ter- bearing bed or beds in en.e h . rol l c. re given in 
the we ll rec ord ta..bles. Where -.,..rater is obta ined from tedrock , the rn.me 
of the f ormation in which the water - bearing sand oc curs is ~ ls o listed 
i n these t 2.h l es , and this i nform8.t i on shou_ld be u s ed in conjunction with 
tha t provided on bedrock fonn ... tions , pages 4 t o ro' vhi ch describes 
these f ormqtions a nd gi ves the ir thiclmess and sequence . Where the 
l eve l of the wq,ter - bearing !!land is knovm, its depth at any point can 
ee..sily be ca lcul8. ted by substr a cting its e l e•·at i on, as g iven in the 
weli recor d tab les .. from the elev-:ttion of the surfac e at th'3. t point . 

Vfith e'3.ch report is a mo.p consisting of two f i gure s . 
Figure 1 shows the bed r ock f nrm'ltions tha t wi ll be encountered beneath 
the unconsolida ter. su fa c e deposits . Figure 2 shows the pos i tion of 
al l 1~ells for ·which records are avai l able , the class of wel l at ea ch 
loca tion , '.lnd the contour line or lines of equo.l surfa c e elevation . 
The elevn.tion at a ny lric '3. tion cn.n thus be rou gh l y judged f r om the ne"l.res t 
contour line ,, ?.ml the records of the well s show '3. t wha. t l evels wa ter 
is likely to be 6ncounte red ,. The depth of the we l l can then be 
ca lculo. ted, and some inform".. tion on the c ha r a cter and qu'.:mtity of water 
c8.n be obfo.ined f r om ~ study of the records of surrounding wells . 

GL02S..:'i.H.Y CF' TEPJW U~ED 

.li. lb.2_in_::_: The term 11 a l lm. lrne" has been applied ra ther l oose l y 
to some ground v1<.1.ter s tha t ha e c.. pecul i a r and dis"lgre eo.b le t a ste . In 
the Prairie Pro~inces ~ wn.te r that is cor:rmonly described a s a l ki line 
usuo.l ly con t a ins a l a r ge amount of sodium sulpha te and magnes i um sulpha te , 
the principal constituents of Glau er ' s S'l. lt a nd Epsom sa lt s res pecti,:"e ly . 
Mo st of the so ca lled a lkali ne wa ter s 8.re more cor rectly termed su l phate 
water s, m~ny of which :r:ia.y be used fo r stock without ill effect . Wa ter 
th2.t tastcs strongly of common sa lt is described as sa lty . 

All uvium . Deposits of enr th , clay, silt , sand , gr ave l, and 
other m'l. t er i a l on the f lood pl '.3. ins of modern streo.m s and in l a ke becls . 

Aouifer or Water - bearing Horizon . ~ po r ous bed , lens , or 
pocket in unconsolid9.ted deposits or in bedrock th'lt carries wa t e r . 

Buried pr e~Glacia l Stream Cho.nnels . A c hannel ca rved i nto 
bedrock by 9:stren.m before the a0vance of the continent'.l l ic e- shee t , a nd 
subs equently either p::.rt ly or wholly filled i n by sand s , gr ave ls , and 
bou l der clo.y depo sited by t he ic e- sheet or b .t e r o.gencies . 

Bed rock. Bedrock: , a s here used , refers to partly or wholly 
consolid9.ted deposits of gr avel , sand , silt, cla y , and m.e.rl tha t a re 
older than t h e gl o.cia l drift . 

Coo.l Seam , The same as n. coa l bed . ;, deposit of ca rbonaceous 
!Y'.9. t eri'.i. l forffied -from the rema ins of pbnts by partia l d ecompo sition 1rnd 
h t: .. de. l. 
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Con tour 0 1'• line on o. m[\.p joining points tho.t ha,-e t he same 
elev~dion a bo"e s ea -le1.-elo 

Continenh.l Ic e - Sheet . The greq t ice-sheet t h..,_t c o,:er ed most 
of the surf'l.ce ··cif-C-in'1.da r.iany thous, nd s of yeo.r s a.go. 

Escn. r pment . 1\ clL''f or 'l r e l ?,tive l y steep slope separating 
le -e l or gently s lop i ng a r en s . 

Flooei: Plain ;.\. flf\. t P'"'-rt ·n n river 'r'l lley ord inari ly a bov e 
w2. t er but c·O-.·er-eci"- y wo.tor ,--hen the ri,:er is in flood . 

Glaci~ l Drif t . The l oose , uncom~o lid"l.ted surfa ce depo sits 
of sand , gr avel: 'lnd cb.y1 or n. r,1 i xturEJ of these , thnt ·wer e d eposited 
by the cnntinetlte. l j_c e - sheet, Cl'.:W conta ining boul ders forms p:.c rt 0f 
the drift and is r ef er red to 'l. S gla c in. l till or boulder c l ay . The 
glacial drif t occurs in sever:i l fo rms .\ 

( :;. ) Ground Morc.. i ne . i>. boulder cby or ti ll p l a in ( i ncludes 
areas wher e the gle.cialdrif t is ver y thin and the surfa ce uneven) . 

formed by 
i ce- fhr:et 

(2) Term in'l l Nor r.1. ine or Moro.ine . 
gl·1c h ldr-ift th'l.t~, s lo. id clovm at 
dur i ng it s r etr eat , The surfc.. c e is 

hi lls 'Hlci. und n. j_ner1 b sins, 

,\ hilly tract of countr y 
the m~rgin of the conti nenta l 
cha racteriz ed by irregula r 

(3) Glacial Ou·~·:;'lsh . Sa!ld and gr ai:rel phin s or de lta s forITJ.e d 
by st:re"l.ms th'l t-:Lssued -from the continent'.l.l ic e - sheet , 

( 11) Ghc i'l l foke Depo s it s , Sn.ncl and·-cliiy:i.pla ins f drmad in 
ghchl hkcs durin~-the retr-eat(. f the ice - sheet . 

Ground Wa t er. Sub- surfg_ ce wo.te r , or W'l.ter t ha t occur s 
below tho surface of the l and o 

Hydrost'ltic Pressure., The r r essure th" t causes water in a 
we ll to rise aboye the point at whi ch it is fi rst encountered , 

~E:-per~~?:.'.!' or_IE1yer1:'.:_eable . Beds , such a s fine clays or 
shaler [). re cocisidereri to be i mper v ious or impe!"me'.'..ble when they do not 
permit of the perc ept ible p .s sage or T'.l.Ovement of ground "'a ter . 

Pervious or Perme?..ble . Bed s a re pervious when they permit 
of the per c epfr G1e pa s:=a ge or movement of ground v.ia ter , a s fo r exampl e 
porous s~nos _. g r .?'/e l,.. -:.ncl sandstone ~ 

Pre~Glacia l La n d Sur fa c e , Tho surfa ce of the l and b ef ore i t 
'Na s coYer ed-by-the-continenta l i ce - sheet . 

, ecent Depo s its, Deposits t hn t have be en l a id down by the 
agenc;i es of water Et:."1.d--wind since th EJ diso.ppearance of the continenb .. l 
ice- shee-t . 

Unco:c.s '' lid<>ted Depo sits . The rrt'lnt l e or cover i ng of ?.. lluvium 
and ghc io. l drif t-crmsii::t i rig of loo se s 'lnd , gr ~\.e l, chy, a nd b oulders 
th~t overli e the bed rocko 

Vfater - ·~"Jo.b le ,, The u pper limit of the pc:. rt of t h e ground wholly 
so. t ur a ted '1.;-r1hw':l~ter-:-- This mr>..y be 1.·ory ne::1.r the surfa ce or many fee t 
below it. 

We lls , Hol es sunk into the oarth so c-ts t o rea ch o. supply of 
water. llhenno-we. ts r is obt'.l.ined t hey D. re r eforr e.-i t o as r'!ry ho l e s . 
Wells in whi ch v.'P .. ter is enc ount er ed 'lre nf three cla ss e s • 

( 1 ) 'fe ils iil whi ch the water is unde r suffici ent pressure t o 
flow ab (we the surfa c e of the ground 9 
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(2) Wells in which the w'3. ter is under pre srnre but do e s 
not ri se t o the surfa c e . 

(3) 1r~ells in which the wo.. ter does not rise a bove the ·mter 
t able . 

BEDROCK FCRlUi.THNS CF WES T- CENTIL.L SLSKt, TC BE .. :.',_N ~\ND E_'.S T- C-S1':TR . L . .\LBERTL 

The f o rm8.t ions th?. t outcrop in v:est-c entr 8. l Saskatc hevm.n a re 
a n extension of simi l a r form'.l tions th"'. t occur in ea st- c entr '.1 1 Alberto. . 
They a r e of Upper Cretac eious age , and c ons i st entirely of relatively 
s oft sh'l. l es a nd so..nds , wi th some br.nds of h'3. rd sa ndstone o. nd 10.ycrs of 
ironstone nodules , The succession, cha r act er , and estima ted t h i ckness 
of the f or m<i_ tions a r e sh oV'm in the f ollowing to.ble ~ 

Forma tion 

EdJrionton 

Bear po..w 

Pa l e a nd 
Variegated 
Bed s 

Birch Lake 

Gri zz ly Bear 

Ribstnne Cr eek 

Lea Park 

Ch'.l. r a cter 

Grey to white , b en t onit ic so.".l.d s and 
sandstones wi th gr ey a n c1 gr e enish 
sha l es ; coa l se'.lms prominent in s ome 
o.. r eas , a s a t Castor, Alb erta . 

Do.. rk shq lf·s , gr een sa nds ·ri th smooth 
bla ck chert pebb l es ; partly n on-
ma rine 1 with '-vhi te b ent onitic sands , 
carbon8. c eous sh 'l. l e s or thin coo. l 
seams simihr t o -.hose in pq l e Beds ; 
sho..les a t cert~in liori zons conta in 
lobster clav1 no dul e s '.lnd m-:.r ine f o ss il s ; 
a t ot her horizons o. r e a bu;ndant selenite 
crystals . 

Li ght grey sa nds wi th b en t onite ; soft , d'l. r k 
· grey a nd light gr ey sh <J.le s v.;it h se l eni te 

o.nd irons t one; ca rbona c eous sha l e s a nd 
coa l seams1 a bunda nt se l enite crysta ls 
in certo.. in l ay ers . 

Grey sand and sand stone in upper po. rt; 
mi ddle pe.rt of sh11. l e s G.nd sa ndy shales , 
thinly l aminated ; lower part ~ith grey 
a nd yellow weat hering sand s ; oyster bed 
commonly_a t base . 

Mostly d'.l r k gr ey sha le of mar ine ori gin, wi t h 
a f ew minor sa nd h ori zons ; se lenite crysta ls 
a nd n odules up t o 6 or 8 inches in d i ameter 

Gr ey S'l.nd s and sand stones at t he t op a nd 
bo ttom, .wi th intermediG. t e sa n0 s a nd sha l es J 
thin .oa l seam :l..n the vic inity of lfa inwright ; 
mo stly non- mo.rine , but mi dd le sha l e in some 
a r eas is marine . 

Dark gr ey sht?.l es o.nd S::1.ndy sha l e s wi t h nodules 
of irons t one J a sand 70 f eet t hick 110 f eet 
below the t op of the f o rmation in the Rib
stone a r ea , Alberta ~ 

EdJrionton Formation 

Thickness 
Feet 
1, 000 to 
1,150 

300 t o 60t 
-.hins 
r D.pidly to 
the north
we st 

950 t o 1 , i 'JO 
in Cza r - Tit 
Hills area J 

may be t h irv
ner el s ewhere 

100 in west , 
but less t o 

ea st o.nd 
s outh 

Maximum, 100 

Maximum, 325 
a t \5.kin g ; 
thins east
ward 

D5t to 1,100 

The name Edmonton formation wo. s f i rst appl ied t o t he bed s 
conta ining coo. l in the Edmonton a r oa , a nd l o.ter t o the same beds in 
a djoining a r eas . The format ion ho.s a t ota l thi ckness of 11 000 t o 
1,150 f eP t , but is bevelled off eostw"'l r d and the e '.1.s t edge of the fonnation 
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follows o.. nnrthi·rest line f r om Corom.tion t hrough Tofi e ld t o "- po int 
on Nor t h Sas }~-ctcheP1.n Ri,·er ".brmt mi dv.r.y between Edmonton 8.nd Fort 
So.st~t chc1,ro.n . No Edm·'nton l:Je<i s occur northec.st of this l i ne , but 
the f0n'.'.ltion 'oecnmos progr e ssL·e ly thic~-::e r t o the southwr:,st due t o 
t he fn..ct thn.t the l ' eds i nc line in th".t f.i r ect irm .,_nci the surfac e 
bovels o.. crofs thc:"l . 

The Edmonton fnrr.ct i on cons ist s of poorly bedAed grey 8.nd 
gr eenish clay sh-;.l es , CO::t l s escns , ".nc1 S'Cnds nnd SR.nd stones thn_ t 
cont'lin cl'.:1.y 1.nd 1. 'Fhite :rn.nt(ri'1. l l.m0vm 'CS tentonite . This r11.1.terial 
Yvhen wet is -.-Er y st icky 1.nr' swells gr e11t ly i~ v0lume , 'lnrl when dry 
t ends to gL·e ::i. ·white <i.ppe« r o.nce to the er'ls cont". i ning it . Such 
b eds a r e r el1.ti· ·o ly i mpsr·ious to w1J.te , P.nd 0 .t the surface produce 
the " bur nsw of ba r en grotmr1 vrhE.re v eget':1.tion is scanty or !t'bsent . 

1"~ater is r e l "1.tive ly A.tundant i n the Edmonton f ornrt ion , V'hich 
cont.,_ins JT'uch s~. nd , commonly in th<: form nf isol 0. t ed lense s distributed 
irret;ul" rly through thP fo r m" tion . Cons e aucntly , t he re i " little 
uniformity in the depth of vre ll s e',-on ':: i thi n ::i. srr1. ll are".. . Hc..t er a l so 
occurs com,'"!lonly with co l sari.ms and , unli!:e thE:· s-=rnd l ense s , thes e 'weds 
'>. r o much :no e r e i;ulc.r 'l.nd per sistent . In c ontr a st wi th the Y".\te r f r om 
tho 1:entonitic :- nds , which is gener'l. l ly "soft 11

, w'lter from the coa l 
se-.ms , a.s the w".ter f r ,,m the sh?.. llow sur f'l. c o depo s its , mo.y be 11h o. rd" . 
The b~, s'll beds nf tho Edmnnton form'l.tion usu?. l ly uont'.1. i n fresh '.'''1.ter , 
but this m'ly boeoJT1e b r n.cki sh lo c".. lly where the und < r l ying Be'.:'..rpaw beds 

Cont'lin hi zhly ".. l k..'1.line or Sn. J. "Ly WD. ter • 

I n souther n i\. l bert'1. , virhe r e the Bo1.r pavi for1-r,n tion is thickest , 
the "beds COmp0r:ing it -:&re mn.inly sh,, h:s th - t h'lYO b een depositc-d in 
SO'.:\. 1.'ff':. ter . In tht n r e~t north of t 0vrnship 32 the form"· ti on thins to the 
n orthvr<:: ct "nd becomrs 'l shore line depo::it composed of shn.J.cs r.ont?. ining 
·entonite , i mpur e S8n<'ls , 1.ncl thin cnrl.l sea.ms . In snmr; '>. r e"..s , :o.s ri t 

Ryl ey ".nd nc:r.r ; r.on i tor , '.lnd in the Neutr. 1 Hill s , the Bo·upaw c ont'.\ ins 
pebble b e-' ' . ;'" t Ryley therm ,,_re consolichtoa. into n . co nglomcr'"'..te , 
but i~ostly the p eYi lcs ., r e loose ly distributed in sh>d.e or S'1.nc1y be c'l s . 

In the o.re'1. immE:r ir.tely north of tmnrh ip 32 the Bearpo.w 
occupies '\. wid espre'.1.r belt beneath the gl"..cin l ~ri ft , but f'1.rth ar 
nnrthive st the belt rn. rro -rs , ~nd '.\ t Ryl ey ".nd north'.1restw<trd i t is only 
r.. few rrtil es wi rl. o . This iJelt cro sses Worth Sri.sk".tch evr'l.n Hiver 'lb0ut 
midw'l.y tet\ ecm Edrwnton '1.nd Fort Sask?tc hew::i.n . Bes.rp'.lw boos form the 
m'l in bedrod: depos i ts of t h e Neutr .-..1 Hills . Fn.rthPr south, where 
t lH:y h'.\'re 0.n e -:rpo ser'I thickness of qt l ef:\St 400 fec.t , they cont".in 
gr een S'lnds , '1.nd 1_:1 ods of r.J.'.lr i ne sh'.l l e i ntorfi n i;er c'vith the bontoni tic 
sho.l6 s o.nc :::r;.nds of the underlying forrr.t ion . To the north , on the 
b'1.nks of North S:i.sk'l.tchovr,n Ri ve r , the di· ision between the Be£.rp'1.w 
9.nd the o-;rcrlying A.nd underlying f orm'.ltions i s inde fin ite , ,..,,nd the 
thickne ss nf bects of Boo.rp'.',W o. g;e is rel"..t i ..-ely Sr.J.?.11 . 

The v1".ter in the Ry ley a r ea is f r om the Beo.rp':1.v1 forrrn t ion, 
and is S'1. l ty . I n ot her ':1.re::i. r: to the c:outh the no.r ine Beo. r po.w 
formn. tion c<i.rries ,r een S8.nd 1ieds th·i.t y i eld f r esh water , but commonly 
o. J"Tluch °l.' otter sup:rly is f nunc1 by drillint; through the Be'l.rpaw into the 
undorly inb P'lle Beri s . 

In Sc.sk'J.tch ew'J.n , Bon r p'.lw beds oecur southe'J. st of Maclin and 
s0uth 0f Lu sel?.nd and Ker r obert . Only t he bf'.sa l beds o..re pr o sent , <i.nd 
these contD.. i n gr een S'1.nds th?. t 'I.re commnnly 'N'l.ter - bea r inc; . 

Pa l e 'lnd Vari eg'lted BeJ s 

Under l ying the Beqrpo.w form'ltion is r.. suc cession of bentonitic 
S'.:1.ntis , sh,.,lcs , o..nd SQndy shr-t l es contc.ining '1. fcv coa l se10tms . The upper 
p-:t r t of this successi in , due t o the boI Dnitic contE>nt , is c ommonly 
light co lo ured r:.nd hq_r, ~Jeen described 'l " the Po.le Beds , 11hereo.s the lower 
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pa rt :'.R da rker, 8.nd is known a s Va ri ega ted Beds . I n p'.l. rt , dc. rk shales 
a re pre i:.ent in both Pa le 11.nd Va ri e g:J. ted Bed s ; ot hers a r e gr e enish , gr ey , 
brown , a n c1 da r k c hocola te ,. cc,rbonaceous t ypes . The sands ma y a lso b e 
yell nvr , but where bentoni t e is :or esent it i mp".rts a l i ght colour to the 
b6ds. Both Po. le and Va rie gated Beds ::t re cha r a cterized by t h e presence 
of thin seams of ironstone , commonly d'l r k red di sh_, but in part pur pli sh , 
Seleni te (gypsum) cryst~ ls a r e , in pla ces, a bund::i.nt in the shq_ l e s . 

The b est sections of Pr.le Bed s exposed in the r e g ion a re 
in the Tit Hi lls , s outhwe st of Cza r. These hills ca rry a t h in cappin g 
of Bea rpaw sh:J. le s , benea t~ which , a nd 9. round Bruce Lake , mor e than 200 
f eet of Pa le Beds a r e exp o s ed . The toto. l thickness of Pa le r.nd Va rie gR. ted 
Bed s :Ln the Tit Hills area j_s about 970 feet" Var ie gat~d 'Be r1 s o_utcr op 
n ear Hawkin s on the Ca n R.dia :o. Na tiono. l Railway west of 'fa imrri ght 1 but no 
o.:· ea expose s the c ompl ete succes s ion, wh ich i s cons:i.der ed to comprise a bout 
200 f eet of bed s . 

Rec or ds of wells drillod into t he Pa l e a nd Varie ga ted 
Beds d o not , in gener". l, indi ca te l a tera l per s iste nce of sand s for long 
distances~ nor a ny uni fo r m a verage depth to Y.·ate r - bea ring sands in a loca l 
a;.~ ea . This points t o the conclus ion tha t the sand s a re ma. inly l ')Ca l lense s, 
but as s u ch l ense s a re numer ous, few we l l s fa il t o ob t a in wate r . In the 
Ca do g'3..n a r ea many f lowing we lls ha ve been ob tn. ined f r om sa n rts a bout mi dvmy 
in the succesfion. In we stern Sa s kn. tch e r?.. n Pa le land Va rie g':l.ted Beds 0 c cur 
ove r a wid e a rea fr om Ma clin f'.. nd Kerr ob ert n orth ee. s t t h rour.;h Wilkie t o the 
Ea gle Hill s , s ou th of Ba ttleford . Numerou s outcrop s occur in the a rea 
south of Unity a t Mu ddy L8.ke 1 but south 8.n d eq_st a round Bi ggar t h ese b eds 
a r e a lmost wholly c on c ea led by gla cia l drift, 

The water f r om the sands of the Pa le o.nd Va rie gated Beds 
is gene r a lly s oft . The supply, appa r en t ly! is c1 ependent in part on the 
size of the s a nd. body th t cont'3.. ins the vn t er '.:l. nd i n part on the ea se with 
which wa t e r may be r eplenished i n the san d . Sma ll sa n d lens es surrounded 
by sho. lea m8.y b e f i lled wi t h wa ter · t h '3. t '1.· '.. S infiltrated int o t hem , but when 
tapped by a well the supply may b e v e r y slowly r eplen i s hed .. In mg_ny 
instG.nce s such we lls yield only a sm'l ll supply, n. lthough thi :;; is c ommonly 
per s i s tent a n d r egulf'. r. 

Birch Lake Forma tion ______ .. ________ _ 
The Birch Lake formation und erlies the Va riegated Beds , 

but in ma ny a r eq s the d ivi s ion is not sha r p . The type a rea of the 
f orm3.tion i s a l on g the nor th sho r e of Bi eh lake south of Inn isfree , 
where a section 65 f e et thick , compo sed mostly o f s n._ nd , is expo sed . The 
t o te. l thickne s s of the f orm"J.t ion in this o. rea i s <\bout 100 f e et , a nd 
a lthou gh t his is d omina ntly sa n d a c en t r a l po.rt is composed of 8. l tern.."lting; 
thin sa nd '1.nd. sha le b ed s . At t he bai: e of the f onn'3.tion, in e numb er of 
p l a c e s , is a n oyste r b ed .• a nd th i s is expos ed in o. roa d c u t in a sec t ion 
?3 fe et thick on the ea st side of Bufff.l l o Coule e in sec , 3 1 tp . 47 , rge . 7, 

W, 4th mer. In both u pper a nd lowe r parts of t h e f o rnLn.. t ion t he sa nd is 
commoLly ma ssive a nd outc r op s t end t o consolid'l. t e into ha rd , nodula r masees 
f l'om foot t o "- few feet in d i amete r . Appo. r ently t hese a re fo rmed through 
the depos i t ion of S'.l lts from t h e w8. ter t hat f ind s ::.n outlet c. t t he outcrops . 
In fa ct~ in some a r ea s the sand may b e t r a ced o. l on g the s ide of a. hi l l by 
the pre senc e of sma l l s pring; s or n odul"1. r m.11.s s es of S?.n d str'Ile, 

The Birch I..'.lke f ormation occur s under the drift a nd in 
outcr op s in a lar ge o. rea south of North Sa skatchewn..r~ Ri ver a nd n orthea s t 
of a l ine from Will i n gdon t o Innisfree a nd Minburn . E3. st of this 8. r ea 
t he southwest bounda ry is mor e i rr egula r,. but out cro p s '..'. r e persistent on 
the bank s of Ba t t le Ri ver f rom a feit miles n orth of Hardisty to a nd 
b eyond the mouth of Gr i zz l y Beo. r Coulee in tp ~ 4 7 : r ge . 5 . It is beli eve d, 
too! that a l a r ge a r ea r.ea r Ed gerton 9. nd Cha uvin is und erlain by the Birch 
Lake f or:mn.t io:u a n d t ha t it extends s outhe3. s two.. rd i nto Sa sbitchewan a round 
Manito u fa.ke "..an d s outhe::t s t to Vera , 
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It i s thought tho.t the Birch lake formn.t i on thins 
e<:1.stward from i ts type section a t Birch Lake , n, nd th...,.t it lo ses i t s 
i den t i ty in western SA.sk-:tt chevn n. Deep we lls drilled 'Ct Czar , Castor, 
a·nd elsewhere no longer show the Birch Ln.ke ::i.s a cl e':'..rly reco gnizc,ble 
sa nd format ion: s o th'Ct i ts so~thern limit bcn o'1. t h younger forma tions 
is unknnvm . Wher ev e r it occurs ar '.l sci.nd , h '>wever , it is 1rater - b earing, 
a l th·')Ugh in snme a r eas the 3and i s o.ppa r ently t oo fine to yie ld a ny 
c onsiderrtb:;_ e V') lurne of water. In other 0.. reas , however, it per s i stent ly 
yi e lds good 1 ells . Ther d is no o.ppar ent uniformity in the chan.cter of 
the v .. ter : whi ch is e i ther k:tr d or soft in different ..-v-e lls in the same 
generr1. l a r rn. . Di r ect cont'\ c~ with surface r'C ~;ers thnt c nt'.lin ca lcium 
sulphc.. tes mn.y i n t ime ch,,_nge a 11 soft" w'l te r wel l tri "-" h'J. rd" vva t e r ·v1re ll , 
and ma.ny we ll s a r e n ot sufficiently ca sed to prevent the percol '.lt ion 
of w'.l t er from surfa ce sands i nto the vre ll , and hence into the deeper , 
soft ·,ro. ter prod'J.c ing san'' s . In p.rt this a ccount s f or the ch'l nge in 
cha r ::i. cter of the we. t er in a we ll , n. fe-:1. ture th-'t h.-,_ s been noticed by 
marw well owners . 

Gri zz ly Be'l r Form'Ct ion 

The type loc· lity for the G-ri zz l y Be'lr f orm"tion, 
which underlies the Birch Lake beds , is ne?. r the mouth of Gri zz ly 
Bea r Coulee, a t ributo. ry of Ba ttle River with outl et in tp . 4 7 , r ge . 5 . 
The formn t ion i s ma inly compo sed of da.rk sha les - that wer e d.epo s i ted in 
serl "'"-ter . .At the mouth of Gri zz ly Be'lr Coulee t wo sh ".. le sections , 
ea ch ::i.bout 100 fe et t hick, '.l re sepq r ::i. ted by a zon e of thin S'1.nd beds . 
Ik is no - r: c cogni zed th...,. t the upper section is the Gri zz l y Bear sha l e , 
n.nd th'l t the l ovrer one , very simil'.lr in c h'1.rac ter "..nd a lso depo sited in 
se'.l. v.rfl. t e r: occurs in the next l ower form'l.t ion , t h e Rib stone Creek . The 
Griz zly Bea.r sh'1. le cont'.l ins a. thin nodul...,. r zone '"lbout 50 fee t ab ove the 
base , tho. t is _, o. t ".bout the c en t r e of the f orm'1.t ion . This zone is s :::, ndy , 
a nd is believed to yield w'Cter i n vn rious vrel l s . Other thi n s::mds , in 
pl<i.ces vm.ter - bearing: a re ". lso pr esent, The impervious natur e of the 
Gri zzly Bear sh l os makes the overlying Birch Lo.ke S".nd " strong a c quifer, 
a s w'l.ter collects in t h e S'1.nd ::,bove the sh.-,_le . The cont'1.ct of the Birch 
L.'l.ke o.nd Grizzly Be'l.r form'.lt i ons co.n be t r a c ed in some pl a c es by t he 
occurrence of springs is [ uing f rom the base of the Birch L'lke sand even 
wh er e this i s no t expos ed . 

Gri zzly Bear sh'3.les occur in a ro 'ld c u t on t he s outh 
side of Battl e Rive near the highway brid ge n. t F.'lbyo.n . The shf, l e s 
in t his 'C r e'1. 'He nbout 100 feet thick . It is thought they e:irtEmd as 
f a r west n.s the Viking gr:.s f i e l d , wher e they have been r eco gnized i n 
samples fr om deep wells . It is prob ble , however , tho.t the sha l es thin 
vestv:ard.::·a.nd thicken eastwurd s o th"Jt their r;cn er 'C l form :i: s i;. wedge 
between both hi [ h Gr a n d lo •rer S'l.nd beds . The po sition of the thin edge 
of the •."e dge to the west is unknown,. but evid ent l y the Gri zz l y Bellr 
mri. rine sh?. l e undec lies a l a r ge a rea in 0'1.St- centr '1. l Al bertrl extending into 
Sa skatchewan ma. inly in the a r ea south of Bo.tt l e Rive r . 

Ribstone Creek Formation ------ ---·---
The type a r ea of the Rib stone Cr eek f o nnat i on is on 

Rib stone Cr eek neo. r it s junction wi t h B~.tt le River in tp . 45 , r ge . 1 , 
W . 4th mer •. At this pb.ce the lo'Nfff sand beds of the f ormo. tion a.re 
rnll expo sed , The upper part of the lowe r S'Cnd membe of t h is f orm'l.t ion 

out crops on the north s i d e of Ba t t le River : i n the northea st p:i. rt 0f 
s e c . 26 .. tp . 4 7,, r ge . 5,. nea r the mouth of Gri zzly Bear Coulee . Above it , 
high er on the bank rmd at a short r;istance f r om the river , there is a. 
12 foot zone of ca rbona c eous an conly beds in two l a:yers , ea ch a b out 
2 feet thi ck, sepa r~ted by C feet of sln l e, Above this are 90 feet of 
da rk sha les th<>.t ::i. r e thought to have be en depo sited in s ea wa. t er , th:-i. t is , 
they '.l e mar ine sh'C les . These me, rine shr.i.les in turn a re over b . in by a 
sa.ndy zone bout 20 feet thick conb.ining oyster s in t h e basa l part . 
This s ndy zone is the uppf sand member of the Rib stone Creek form"!. tion . 



,~ j-.:__''·...;r· ~u t .• ..., ~~s-':; 'n ... d V'E. St f r m the Gr izzly Dea r '.l. r eo.. but is 
proba bly '.l t no p hce much more tha n 50 fe e t thick . 

Tt.e lower sr-,nd memb er of the Ri b s tone Cr e ek f orma t i on 
a).Go v0.'." i aF in thickn ess f cm ,l mi nimum of '\b ou t 25 feet . On t h e 
b n.nks of Ve:cmilioli Croek , n or t h of l\thnnvi l l e , the basc.. l S'\nd i s ~. t 
J.eaGt 60 . '1. Dd m'.ly be 75 : f eet th i ck. I t i s over l a in by sh ::i. l y sa nd '.l nd 
sn.:o.dy shale b ed s , wh i ch repl a ce t h e sh:cl e b eds in the cen t r ':'. l pa.rt of 
the format ion as expo se d · t · t h e mouth of Griz zl y B e~r Coul8 e . In the 
Wa inwr i ght a1· eo. , wner e t h e form<J.b.nn h 'l. s b een drill ec'. in d eer we l ls , 
the b 'l.sal S'"tnd i s 60 f eet t hick_; wi t h t h e c entr a l p'."1. r t compo s ed of 
sha l e containing san d str eo.ks o Th o upper ss.n d member i s 9..bout 2C f e et 
thick i n thi 3 a r ea , The tota l t hickness of t he f orm~t ion in t he 
Wn. inVlri ght a r ea i s l frO t o 200 f eet , but t his incr eo. s e s t o t h e west a nd 
in t h e Viki n g o.r e i>. 0xc eed s 300 f e ot . 

Th e Rib stone Cr e ek fo rma t i on i s wi de l y expo sed in a 
nor thwest - tr ending b e l t i n e-:: s t - c en t r '.'1. 1 Al b e r t".. . The s outhwest b oundar y 
of thi s ni•r -UT1~rest-trend ing belt pas ses throti gh the mouth of Gri zz l y 
Bear Coulee i:..1 t p , 4 7: i ·ge . 5 , (:tnd b eyond t o the Two Hills a r ea i n tp . 
54 .• r ge .. 12 ; wher eo.3 t h e north :)'3. St b oun da r y cro ss e s No r th Sa ska t ch ewan 
Riv er south'; est of E l k Point a.nd extend s n orthwest t o i nclude a n a r ea. 
slightly nor t h of St. Pa ul des Metis a nd Vilna t o tp . 60 , r ge . 14 . 
V\iithin t h is belt we.te r wells o. r e c ommon i n the Rib stono Cr eek s a nds , 
which a r e almos t 1"it ho ut exce pti on w:iter - b ea r i n g in s ome p'l r t of t h e 
formatior ~ The limit s of the b e l t t o t he northe':l.st dete rmi ne the 
hm:l.t s of w'l t er fi· om this sourc e , but t o t h e s outhwe s t of the b e l t , . 
as !rnr-e outli ned , w,.,_ter may b e ob to. ined in t his f o rm,.,_t ion by d r i ll i n g 
t hr ou gh :\;he y ounger bed s t h 'I. t overlie it . Th e Rib ston e Cr e ek sands 
a r e a prolif · c s our c e ·of water i n m.:.'\ny pb. c e s ":tnd hen c e t h e Cl istribut inn 
of thi s fo rm'!. t i ou is of cons i der 'l.b l e e c onomi c impor t a nce . ·wh ere the 
formation cons i s t ::; of u pper a nd l o rer sa n d s 1rith a c entr~. 1 sha l e zone 
only the sands c,r e wa. t er - b earin g , a l t hou gh th i n sa nd memb e r s ma y oc cur 
ir ... the sh"..16. Wher e t h e f orm" tion i s l a r ge ly san d t h e distr ibut ion of 

"\.l!Qt er may be in any p~rt of t h e f o rm'1.t ion> a lthough t h e upper a nd 
lo ·er sands o. r e ·re r h':l.p s t he better a qu ll::eers . To t he ea st of Alberta , 
long B tt~e River a nd Bi g Co'"lee in Sa sk:1tch e•van , t he Ribstone Cr e ek 

S'lnd s a r e marine., Mar i ne c ondi t i ·Jn s '1.ppar ently become mor e preva l ent 
to t he s outh~,a st nd i t is be lieved t ha t in this d i r ection t h e sand s 
a r :e gr ad.ua. lly :·ep l a c ed by m.'l rine sh':l. l e s. Thus a t some d isb.nc e 
southeas t of Ba tt leio r d the Ri b s tone Cr eek fo rmat ion los e s i t s i d ent i ty 

·a nd its equ t va "Lent s a r e sh'l l e s i n Jll[',rine suc c esfion . 

Loa Par k: Formation -----------
The Lea Park formati on is l a r gely 'l marine sh '.:'. l e , a n d 

only in t h e upper 180 fe et is t here a ny wa t er . In t h e Di na a r ea s out h 
of LJ..oydm i n ster the upper b eds of t h e Lea P-c rk con s is t of silty sha l e s 
a-bout llO f eet t h i ck und erh in by silty sa n d s 70 f e e t t h i ck: . Be low 
t hese sands a r e marine sh 'l l es onl y , a nd the s e y ield n o fresh w t er 
e i t h er i n ea::: t - c ent r a l Alberta or we st-centr ::i. l Sask9. t ch ewan . The sa nd 
in the u pper Lea Par k f orma tion i s t hu s the l owest f r e sh w-a. ter a quifer 
w:i.th in a. v·ery la r go a r e':\. . The exten t of t hi s sa nd i n the Lea Pa rk , 
pa rticula.rly t o the no rthea st p is n ot lmovm, bu t a s the str a t a in ea st
centn l Alb er ta ha v e a southwe st i"'.lc l i na tion : pr ogr ess i ve l y l ower b e ds 
occur a t t he surfa c e t o the n orthea s t , Thus .a t a. short d i s t a n ce b eyond 
t h e northe'.l.st bound '\ r y of the Rib stone Creek f orrwoi.t ion , e. s pr evious l y 
outlin ed , t h 8 s o.n d in t he upper Lea Pa r k r eri. ch es t h e s ur fa c e , a nd 
r epr ernn-Cs th e lo..s·i:; bedrock ~ aquifer i n t hat d i r e c t ion . Fo.r the r n or thea st 
wnt er mu ::·t be obt.ain ed f r om gl a c fo. l or sur fr. c e depo sits only . I n 
Al b ex·ta t hi s o.. ".' ea wi thout f r e sh Ylf).te r in t h e b edroc k i nc l udes t he count ry 
n orth of Nort~1 Saskat cher'ln Ri v er i n t h e v i cin ity of Fro g Lake a n cJ a 
-:. }nr ge a r eo. exte~1ding; t o a n d b eyond Ben.v er Ri ver . In this a r e'.l , however, 
mor e f:r-esh 11,?,tGr s t r eams a r e pr e s ent th'ln f a rther south, fl. nd bush l ands 



- 9 -

help to r eb in the sur fa ce waters . The a rea no:.~ theast of North 
Sa ska tchewan Rive r i n Sa sk.qt chew?n i s n.lmost whol ly wi thin the 
JI,ea Par k format ion, where water ca n be found only in sur fn. ce depo sits . 

VLA. TFR ANl\LYSES 

I nt1· oduction 

Ana l yses "'e r e m de of water so.mpl es c ollected f rom a l a r ge 
numb er of we lls in re st- c entr a. 1 Saslrn.t chew9.n . Their purpo se' we.s to 
deter mine the c hemica l r, :10r1J.c ::; E. r istics of the waters f rom differ ent 
geo lor~icci l hori zonE' , a nd t her eby , n:i'st' i n ·mak'il}g corr0la.tions or · :the~. · 
str'1.ta inv ' ich the v.'lltters occur . Although this ias the ma i:rc. 
obj ective of the a nalyses , i t 1W·'1.'flr;a. lso rea li zed t hn. t a knowl ec1.ge of 
the miner s. l content of t he water is of interest 8:and ve.lue t o the 
consumer . The a na lyse s wer e a ll :mn.de i n the l<>.bo r n.tory of the V!'a ter 
Supply ':I nd Borings Section of the Geolo g i ca l Survey , Ottawa . 

Discuss i on of Chemica l Dot er mina t ions 

The d is solved minera l constituents vary with the materia l 
enc ounter ed by the wn. t er in it s mi gr ation t o the r eservoir bed . The 
mi nern. l salts pr esent a r e r efer red t o as the t ot:: .. l dissolved solids , 
a nd they r epr esent the r e l!idue when the water is com.pletely evapora ted ... 
This i s eypr e ssed quantita tively 'l S npr1. rt s per mill i on" , which 
r efers t o the pro portion by :e i c.;ht in l, 000 , 000 p'lrts of wat er . A 
sa lt when d i ssolved in water separates into two chemica l units ca ll ed 
11 r adic11 ls11

, a n C' these are expr esse<'l as such in the chem i ca l ana l y s e s .. 
In the one gr oup i s included t he m~ta llic e l ements of ca lcium (Ca) , 
magnesium (Mg) , a nd s od ium (Na) , a nd in the other group are the 
sulphate (S04) , chlorid e (c l ) , a nd ca rbomte (C03) r ad ica ls .. 

The ana lyses indicate only the amounts of the pr evious l y 
ment i oned r ad ica l s , thu s ne gl e cting a ny sil ica , a lumina , potash, 
or iron that :rnn.y be _r esent . I t wilJ b e no t iced th'lt in most instances 
the tob.l solid s a r e a ccounted for by the sum tota l of the r ad ica l s a s 
shown by the o. nA. lyses . Ac tu lly, t he r es i due ·when t h e 1%t ter is 
complete ly evapor ated still r etains some combined wa t er of crysta llization, 
so that t h e f i gures for t he " tota l solid s" a r e h i gher than the sum 
tob.l of the r ad ica ls as .deter mined . 'l'These r ad ica l s a r e o.lso 
11 ca lcula ted in assumed combinations11 t o ind ica t e the theoretica l amounts 
of differ ent sn. l ts pr e s ent in the water . The seme method was followed 
i n ea ch ana l ysi s , so t hat the t able pr esents o. c 0ns istent r ecord of 
the d ifferent c ompounds pr esent . 

Minern. l Constituent s Pr esent 

Ca lcium . Ca lcium (ea) in the water come s f rom miner a l 
particles pr esent in the surfa ce deposits , the chief s ource be ing 
limestone , gypsum, a nd dolomite . Fos s il sheals provide a source of 
ca lcium , a s does o. lso the decompos i tion of i i:;;neous rock s . The c onunon 
compounds of ca lcium a r e '' On lcium carbonate (CaC03) a nd ca lcium 
sulpha t e (caS 04) . 

Magnesium . Magnes ium (Mg) is a common cons:t:ttuent of many 
i gneous r ocks and , therefor e , v ery pr eva l ent in "'round wat er . Dolomite , 
a ca rbonate of ca lcium a nd ma gnesium, is a l so a s ource of the miner~ l . 
The sul pha te of magnesia (MgS04) combine s wi t h ater t o form nEpsom · 
sa lts" an d r enders the water unwholesome if pr esent in l a r ge amounts . 

Sodium, Sodium (Na ) is d erived from a number of the i mportant 
rock- forming minen-. ls., s o that sodium supipha te a nd carbonate a r e very 
common in gr ound wa ters . Sodium sulpha te (Na2so4 ) combines with water 
to form "GlauberTs sa ltn a nd excer-sive amounts mak:e;t· t he water unsui t a ble 
for drirµdn g pur poses , Sodium ca rbonate ~No.2C0 3 ) or "bla ck alka l i"'' 
wa ters a r e mo stly soft .• the degr ee of s oftness depenc' i ng u pon the r at io 
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o f sodium CD.rbon'1t e to the calc ium '1nd mctg:nes i um s~ lts . i·raters 
containing s od i um CD.r'bonato in excess nf ?.00 f''lr ts per mil lion 
'l r o unsu i t'Cb l o f or irri g<J.t ion purposes 1 • SodiUt'll su l 1)h'3.te is less 

I '---------- -·~-------

:' The ext~· emo limit of S9.lts fo r ir r ig. t i on i s. tnJrnn t o be 70 n~Jrt s 

per 100 , 0CO , bu~ pln.nts ' i J.l not t olero.to m0re than 10 to 20 p~ rt s 

per l CO , OOJ of bhck o. l lml i ('.J ll':'llinc C'1. bon".tes r,nd b icr,rb onates) " 
Frank Dixey in nA Pr'lcticn. l Ehnr1book of 1,'ie.ter Supply'1

, Thos . Murby 
&:. c 0 • • 19 31 ' p ' 2 54 • 

----------··-----·-------
hc..nnfu l . 

~~l_EE! '~, c_ . The s ·J.pno.te (so4 ) salts r •'.':' r,;.•r rAi t o _i n t horn 
n.ncdysos 'l r o ~~ 1 ·hm sulphata (O&S04) , mo.e;nes i u.TJJ r,1, 1 h!.i.te \MgS04) , 
anci sodium sul ph9. te (:th2SC4) . 

Chloride c Ch lorine (C l ) is vrith a f ew exc ert ions , expr essed 
af: &odium chforfcfe (lib.C l): tho.t :i.s , common table s[C l t . It is f oun d 
in ::tll C'f tho an;. ys6s_., most of the ,..,_tei·s conta i ning less thsn ?00 
pf',rts per mill i on, but so:rr:.e n.s much as 2 , 000 or 3 , COO parts . These 
wute. s h 'lve s bi· . k i sh to.rte . 

Alka linity . The 'l lko. linity determined in these vm.cer 
an'llyses {s b'.lsad-O':il'"thc n.ssumpt ion thn.t the onl y sa lts r r esent in 
the '>'.lmp les that vrill neu t r a lize 'J.cids 'l. re earbon"l.tes , and tlr, t , 
c onsec nrntly .. the degre e of ". l ka lini"cy is proportion~. l to the o.mount 
of the Cf'. rbomte rnn i e 'J. l (co3 ) present . 

Il'1.rdness , The hardness of w-ato r is the tot'1.l har dnecs , n.nd ---·--has been detor:m i ned by t h e 'lmount of a st,1 ndo. rd s o::.p s olution r equir ed 
to forr'l ". lather that will stand up (persist) f or 2 minutes . rfaninG.!lG 
is of ti"o kiniis J temporary '.lnd nennanent. Tc.m ora ry h'lrdnoss is 
c'.lused by c o. lciTu'll cmd mo.gnesium bic'lrborotes, which 8. e solubl e in 
water but are r r cv ipib.ted as insolub l e nonno.l c 'l rborn.tes by bo iling" 
'l.S shown by the scqle that form s in tee.kett l e s . Perm'l.nent h a r cln5ss 
:;.s co.u:--cd by the r resence of e~_ lcium 'lnd magnes i um s ulphates , a n d is 

. ' 

not removed oy boj lin 1 The tvrn forms of h".. rdness a. r e not d istinguished 
:Ln the wat e r ar~'.'1. lyseo . '.l'Jator s grac~e f r om very soft

2 
to very h'lrd , a nd 

c'ln ".Je c l 'lcfif i ed a ccording to the followin" system ' : 

------------------- ----<· 

'l'he 11 l:!;x.o.min'l t ion of Wo:ce rs and Y·T, tor 8 uppl i cs", Thr esh & Bea l e , 
p~t~e -n;- ilim.irth -·i_;·d , l\?33 • 

---------- --- ----------- --·---·-------
A "J'Qb=':r ·.u:dor 5C degre e s (that is t pc.rt s rer mill i on ) of 

h'lrdness may be so.in to be v e ry soft . 
A r ter Yri th 50 to HD degr ees of hardness rny be S '1 i d to be 

moder ctte ly soft . 
A v'~.tm · with 1 00 t o 1 50 degrees of ha dnes s rno.y be said t o be 

modec'lte ly h 3.rd . 
" irater rlfith more -';;nf'.n 200 'lnd l ess th[).n 300 degr ers of hr>, rdnes s 

r·1ay be s::tid to be hard\. . 
A \".''.\. t e r wi th mor e than 300 d egr eos of h'.:1. r dness mn.y bo sa i d t o 

be _v ery h.'lrd" 

Hard Y'.l t e r s arc us u::. l ly hi gh in c'l lcium c a rbnnate , Almost 
all of the vraters f rcm the glacia l dri ft are of thi s type , especia. lly 
thc s8 n h:r: associa ted with s~nd anc gr '.lve l d eposits thri.t come c l ore t o 
tho surfn. c e .. 

I ' ' 
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In soft wa ter the co.lcium c .'.L rbo:na t e !ins b een r epl o.c ed by 
sodium c a rbonr1. te: due t o nP.t ura l rer.gontE present in the sane' a nd 
clo..ys , Ben ton i t e a nd gl n.ucrmi t e P.rE. h ''O sucn reo.gents lmown t o be 
pr e eent ., Montmor illiuite : o:l.C' of the clo.y- fonni ng minerc.ls , has the 
same pr operty of softening w·1-':;or; ~wing t o th e a bsorbed s odium th.'1. t 
is D.VD. i b .ble f or chemical r en. ction ~ 

_l _ ______ __ -·--------- ---- ·--- .. -·--···-·-.. ------·-· ---·------------- -----

Pi per .• 1~ . if . "Ground 1'fr·.te r in Sou th•.'rnst ern Pennsylvnni a ' ' ~ 
Penn . Geo:i . • Surv, : 4th Sf ric.s , 

-----·--··- ·----------- - ·---------
If sur fa c e W'lte:r r oaches the l owor sc. ncls by percolr. t i ng 

through the h i. gh e r bedti i c may be hi ghly 0hc.rged .;ri th c 'L l c ium sa l t s 
b e f 0re :- eaching thA be clroc],.: fo~·mn.t:'..ons cont.'.Lining -b entonite or 
gl n. uconjte . The comp.:..ot ene::f; of tJ.10 o:rnh'l.n f"e of c o. l c i um carliono.to 
t'or sodium :::[lrbonate wilL. t herefor e: dep e nd upon the l ength of time 
th'.L t t h e wn.te r is tn conhLc t wi th tY-1 0 softening r eagent~ n.nd '.L lso 
upon ·\..h e "mount of thi s mated.a l pr esent. The rn.te of movement of 
undo 1~ gr.oun:r'J.c'·V'm t er w j 11 1 con sequonti'J''-' o be a f n. ctor in determin ing the 
extent of tho react ioil-

The 'J.mount '.:lf iron p:resont i n the wa t e r wq s n ot de ter mined, 
owi ng t o thr· poEsib:i.liti es of conto.n,innt ion fr om the iron car-in g: s in 
the vrells ~ Iron i s pr esent in most v-::. ter s ,o but the ".mount rn:-~y be 
sma ll., Upon e:-:posur e to C\.:i.7.' l.a reci preeipi h•,te f o rm s , the wo. ter b ecomes 
o.cid _. '1.nd : hence;_. ms a corros ive a c·cion. T'fhen i r on i s pre sent in 
l arge amounts t h e irn t e1· has G.n i nky taste . 

:."TA TER ANA LYSES IN REL', Tir N T,.. GFOLO GY 

Ghcia l Dr ift 

The q11n lity of the 1J1~nter f rom gl a cia l cl ri f t depend s l a r ge ly 
on the natur e of the deposit f rom which it comes 11.nd on the nepth of 
the aouifer bolmrr the surf'\.ce . Gl o.c hl deposits may be d ivided ro ughly 
i nto three types, 

(1) . Sand ::i.nd grave l bed s th ... t form the surface de po sit , such 
8. S outvu.sh rDD.teri?. l a nd glacia l l a ke sands . 

(2 ) o Buried ou t wo. sh and interglachl depor i ts betvveen two t i lls 
of boul der clo.y . 

(3) , Por,Jrnts Oi' lenses of sa n d a nc' e- r a v e l irregubrly d i stributed 
through the tEl . 

1
•
1r0ter f rom s urface s o.md d c• posi ts is norma lly Tu.ow in dis s o lved 

sqlts , the tot<tl being gen e c.l ly les s th'ln 1, 000 pc rts per mill i on . 
'f1ih ero l o. r g,e umounts of limestone occ1u· i n the g l o.cia l s and a nd gra ve l 
b eds a ch':l.r 8.c t eristie c onstitnent of the g l a cia l water i s ea 1.c ium 
c n. rbon'.Lte , the :J..mount ur esent V2. r ying from 300 t o 70 0 pc.. r ts p er mill ion . 

Water f rom. buried outwa sh depo s i ts c anto.ins more d:.ssolved 
so. lts th.8.n the sur face s::o,n ds , 8. S the wn.ter in order t o r ea ch them h'.ls 
to rPrcob.t e throush overly ing" t ill. Ra in 1•m t e r cont ains co.rbonic a cid , 
.-rhicl1 c..: ots <tS ·~ solvent and d i s11 0J.ves a g:re?. I:; d en. l of cn lciun , magnesium, 
o.nd sodium from -';;h e rock--forming; mi ner " l s~ Sulph<tte sa lts are commonly 
present , thougn thei:r pro portions vo.ry gr eat ly in the C. iff errmt w~ters . 
The she. l e s th"'t 11 r e i ncorpon. t od in the dr i ft are hi gh in calcium sulphate , 
so th<i. t the ".mount of sho.L.~ pre f Rn t wil l modify the qua. Ii ty of the -''U t e r ~ 
The ox i diz ed u pper part of t h e dri ft cont'.:. i n s le sf' sulph'l te t han the 
d eeper ., le ss oxid ized bcllild e r clay. The c:ha r a ct(jr of th E:, wat er in the 
buri ed outwash depoo-its w:i.11 , theref or e , depend la r ge ly on t he 
compoir;i t t:l.on a ncl. amount of t:i.11 that overlies it . 
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Water from irreguhr l y distributed so.nd o. nd gr 'l.ve l bed s 
ill vqry in its contPnt nf d issolv0 t:\ s·_, l t s d opend i ng upon the 

clm r a cter of t h e :mo. terio. l rurroundi ng t h 0 r eservoir beds . As the 
wnter in this typo of depo s i t does not flo ~ to o.ny ma r ked extent , 
it i s n.pt to be more hi ghly impr egn ri_ ted ·wi th soluble so. l ts thfl..n wher e 
the undergro und r.wvomc:nt is mor e r ap id . Sof t vro. t or in the dr ift i s 
mo stly c onfino:l t o shal lov we l ls i n f.'!.1. nds loYI in c'3. lcium c a rbon'lte . 
Vfo.tor "' f rOTr. ,:,lo.cir.. l l a keccln.ys a r c s ometimes hi [;h in soluble salts~ 

The sample fr om a we ll in g le.c io. l lo.ke clay on J.IT .\"~ .. -} sec ,, 27 , tp . 
42 , r ge . 17 , h ·,s 11 , 040 p::.. r ts p er million of s oluble salts , l.'l r e;e ly · 
:mn.gnesium sulphe:-te ..,_nd s odium sulpho. t o • The so.:mpl e f rom SE . -} sec. 
1 3, tp . 42 , r ge . 16 1 which is believed t o cone f rom glac i a l lake 
silts, h ~ s c. very differ ent compo s i tion . The to t~_ l soli<'ls in it 
'lr e only 440 p':.rts per mi l lion, of -vhich ?. 50 a r e ea l c ium carbomte . 
The gr e'..!.t d i ffe r e:ice in these "T1.te r s i s due t o the hig;h i::o luble so. l t 
cont c::nt t h0. t is o.s:oc i 'l ted ·ri th t h e lake c lr.ys but :.ibsent in the 
r,i l ts . Avor n.ge dri f t 1.-:clter conte>.. i ns b etween 11 000 a nn 3 1 000 p'.lrts 
per nillicn of dis Polved mincr'1. l snlt s . 

Beo. rpaw Formation 

The Bea r pn.w f orm'l ti <~n consists of dn rk m0.rine sho.los a nd 
beds of gr een so. nd . Vfo. t er f r om these sn.nds. h ·:-. s o. tot'll solid c ount 
r o.n ging f r om 300 t o 1 , 600 pa r ts per million o.. nd o. h '1. r dn ess of more 
th':\.n 300 der,rees . Ca lcium C"1.rboI1'.lt e is very mn. r Y:ed in all S'.l!Il.ples , 
due , per ha ps , t o the prox:irni ty of the vva. t e r sand s t o t h e glacial 
drift . Sodium sul phc-.te i s tho chief so. 1-!:: present , f ollowed by 
co. l cium carbonate , magn e sium sulpha. t e , mn.gnes i UI11 Cl'lrbonn te , a nd 
sod i um chloride i n decreasing mrrnount-a . Thern wa ters are d is t ingui shed 
f r om t h e ov erlying drift wat ers by being r e: l at i vely lmr.- in t ota l 
disso lved sol i ds , and in conta ining no ca lcium sul phate and only 
:r.lOd er ate a.mounts of s od ium sulphate , ::na gn cs iu.m sul phn.te , a nd :magnes ium 
ca rbonate . 

Pale Beds 

Pale Beds underlie the Bea rpaw format i on. Tota l s o lids in 
water s f r om these beds var y frorr. 7\) 0 t o 1, 300 par ts per million . The 
water is , in Ho st inste nces , soft , as i t conta in s sodium carbonate in 
excess of calc ium and magnes ium carbonate s , but 1i1rhen mi:;~od ·wi t h surfa c e 
wat er high in ca lcium carbonate , it will become hard . The hie;h 
concentr a tion of sod ium sa l ts , espec i al l y sodium carbonate, in 
contras t wi th the ca lcium and magnesit"o.n sa l ts distingui she s this wnter 
from thrt t in Bea rpaw sands . The Pa le~Bods include r.mch b ent onit e, a nd 
it is this minere.l tha t a cts a s a wa t e r softener wi t hin t h e formation . 
Th e f o l lowing ana lyses a r e t yp ica l of water s from the Pa l e Bods : 

SE . s ec . _l~~ ' NE . sec . 3 • S"N . sec • 7 / SE • 
·- · ..... ,. ~ . . .. . .... -·-· . s oc . 21 

Sa lts t p . 38 , r ge . 21 t p . 39 , r ge . 25 , t p . 37 1 r ge . 24 , tp . 38 , r ge . ?.3 

73 18 53 35 

--------------- -----

·-------
52 14 4 5 38 

2 97 G79 -164 562 

------·----------- ---- - --
297 158 266 43 7 
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ND.Cl 31 45 46, 1 30 

-====- _·=:+--- . 

1 , 020 i 940 1 , 260 
L 

Tot? l solids ; 760 

---------··----
20 ' 30 75 11 Ffurdness 100 

,....;_ 

Va.r ie gR. ted Bens 

In Senlr.c Rur ,.,. l Municip::.i. li ty , Saslmtche·wan ,, n. re a. number of we l ls 
th8 t rm. ve Vv'.l ter var y simila r i n cho. r a cter to t h '.'. t f ound in the Bea r pn.w 
forma tion . The se we ll s tap a n horizon th~t c or r esponds wi t h the V"..ri ogo.ted 
Bed s i n : .. l bertf', , .?.. l t h ough they h <:.. ve n ot b een sep'1.r a ted f r om the P'J. le Bed s . 
They 11. re l ess bentonitic th'l.n the Pa l e:J3ods a nd do. r l::er i n colour . The 
va t e r i s h?. r d a nd h.'1.f a low dissolved solid content . The thr ee an...,_ l yse s 
g; i -ven below shcrv'r rt gr oo. t def1. l of simi l 1nity o.nd sv. ~·gost 13, common horizon . 

Salt s 

~Jirr.C 03 

'.}~gS04 

- ···-· ·--- ---
Net 2co3 

Na.C l 

·wr. sec . 21 ,, 
, t p . 4 1 , r ge . 26 

2 50 

.'..109 

149 

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

305 

~---M-----

80 

101 

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

125 

------- ··-----
1 55 

69 

-------~ - ·- - --- -------- ·---~--------
' 

98 1 32 386 

12 12 18 

-- ··· ·--·--·--~·---~---·---·---·---.------------------4--- -
Toto. l csolids , 640 640 780 

. . --------·--i--
Ha rdness 600 600 500 

Ri b stone Cr eek Forma~ion 

Chemi cA. l o. n ':'. l yses of W".ter f r om -:-n.e Rib stone Cr eek f o rrrt".t ior ... vo. ry 
more th·cn in t h e P<>. l e Bod s , the r e'.'l.s on b e i n g th&t at sev er"'.. l differ ent 
h 0ri zons the s edi•r_onts show c ,ns idGr abl e lo.tcr 'l. l ve.. r i tion . Th3 f o r!'l1ation 
i nclude s both mo. rine a nd non- marine beds , th in co'l l seam s b eing pr esent in 
the basal p·-· rt of the f ormat ion a.round Paynton , whereas south of La shburn, 
on D': t t l e Ri ver , mo.rine fos s il s wer e found in s trato. c.on::ider cd to .be at 
"'..ppr oxirna t e ly the so.me hori zon . The wat er '1.na lyses show s imib.rit i es ·;1.thin 
limi te '1. re '3.G , but long; dist a nce correlat i ons c <>. nn ot be made sa f e ly except 
for the saline wat e rs th"'.. t oc cur in the flo·wing we l ls a t Vera , Muddy lake , 
and a t the south e ncl of '.i' r '1.mping fa.k c:: . Lnalyses of t hose wu"le r s a r c given 
i n t h r fo 11 ,wi nf; b ble: 

S£t lts 
SE ~ se c , 25 , j SE .. sec . 221j 
tp ~41 ,r g;e . ! tp . 4 l;r ge ~ fj 

24 i 2ti in ----___ _,__ ____ ___ ·~-" ±, - ·J __ 

NE . s e c . 36 , j 
-l:p . 4.1 , r ge . ! 

2/c , l 

Mr;C03 

MgS04 

73 73 d 
------~------+-· 

'\! 

38 38 

73 

38 

; --+--r-
S'·"I , sec . 7 jSE . sec . 30 , i SW. sec l O, 
t p • .-: l , r ge ~tp . 38 _, r gc ~ tp . 35 _, 

/.l. 1 ! 2_ , _J__ 22 , j r ge . 20 , 

198 I i os ; go 

-j--t m-

52 ! 69 52 



ih 2CCJ3 

N'.l2S04 

12 9 

55 

-
11 9 129 

55 61 

14 -

11 106 

61 49 

--· -- ------------------~-------··- ------
lhCl 2 J 929 3 , 0 36 2 , G90 2 , 863 3 , 531 

::t::::::: r 
3 , 120 3 , 200 3 , 860 Tot'l.l colids 3 , 8~0· 3 , 460 

--------------------------
Ifu. rdnesc 135 90 un 100 1 3~ 

1Z5 

43 

3 , 861 

~ , 460 

13') 

The sirnil'.lrity in thc s o <J.nbyses suggests '.\ co . mon source bed . 
'rhe ci:Jt'mce i)e°bNeen ·the T n.mr:ini::; Vi.lrn 'Fe ll -:md t h e "Tfora vr0 llG is r>,bout 
40 miles . This v:::\ter, which ir tho1 cht t o come fro~n tho b0 , sc.. l s::.nd of 
the RibstonEJ Crcr:,k form<>. t ion, is not typ i cfl l of wn, tt:!" from the S!:\me 
stn.tigr'l.phic'.3.1 horizon i n the vicinity of Battle Ri ver , one rc'l.son boing, 
posc-ibly, th~.t 9.t B-ct~ le Ri ·er the str e~.m has cut ~r:2·01F;h the Ribr.tone 
Cr eek f orJ•mt i on <':Xpo r. i n g the S'.lnd member s '1.lon; itt:: b'.1.nks . This m'.\y 
cause "- more r B.p i d movement of the undorgrounc' "re.tor i n this ·1 r ea th<tn 
fa r ther south , ?.nd it i s known th3. t the rfl te of f low i c q contr oll i ng 
f '.l ctor th'l.t g·· vern c the ch'l.nge of C" lciur.i. cq_rbon".te t o sodium C8. rbona te 
when t h e softeninR; r e"'.gents of be:i.toni te or glo.uconi te a r e r esent in the 
S [' .. Ild • 

Some nf the sof t wa t er n from the Ri bstono Cre8k f orm11t ion cannot 
be d istincui shed f rom those of the Pale Beds , wh er eA.s others ~.re ouite 
different . The f ollovd.ng a n "l.lyse s il l.ustn.tetsoll'.e of the d i f f er ent types 
of w'lter f r o. this fornn.tion : 

- I .. 
Se . sec . Ind .Age nt : S'{~ • S(:lC • NE . sec . ·se . sec • NE . se0 . J.11W . sec . 
ll, tp . Little 24 , tp . 36 , tp . . 26 . tp . 36 . tp . 22 . 
4 6 , r gc . Pine I.R . 46, r r.e . 43 , r ge . 4 3 , r ge . 4 1 , r g;e .; 42 . 

Sa J,ts 2R 21 18 :;_13 21 23 
~ 

C'."1.C0 3 90 90 4 10 73 35 73 125 

---------
C9.SO L1 

.!: 

·.-----· 
MgC0

3 07 59 l 6G 38 31 38 97 
-----·--------~ -+-
Mg~'J~ 64 

Na 2C03 217 392 283 592 129 1 96 
-----+.-

N:.i.2S04 ' 1) 644 777 2 , 518 ' 225 522 
' 

61 ,1, 51 1 
' -----· ---- ------~-------· 

NaC l ; 249 63 76 12 
! 

83 2 , 6 90 71 
' -------- - ·- ! 620 Tot':!. l solidsi2 , 2? 0 1, 310 3 , 000 1, 280 3,120 : 1 , 900 

! --------. .;. 

I1s.rdne ss i 2 80 160 '7 50 i 110 35 110 600 

The abnve chemic '3. l ana l yses shovr :o uch i:i. wi de range in the 
dissolved sa l ts pres ent in the different waters in the RibRton e Creek 
form -... tion th., t they c :.i.nnot b e used for correla. t i on pur poses over 9- b.r ge 
~ r(ia. 

Conclusions 

( 1 ) In most inst~nces water f rom g l~ ci '.3. 1 drift is ouite 
different from vra ter f rom bedrock , 

tp . 
r ge . 

(2) Some of the bedrock Jfi:orizons c:.i.rry wa t e r s that show definite 
cher:i.ic'll chc.r'.3.cteristics . 

( 3) Most "'''..'l.ters f rom g l ach l till ca r ry t ota l so lids o.mbunting 
to 0-b.1,een l_. 000 andr~s, ooo p<ir t s r e r million . 
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(4) Bedrock wnters a re conunonl y low in dissolved sa l ts . 
Exc eptions t o this 9.. re t o be found in w9.ter fr om the Ri bstone Creek 
f ormn.t ion . 

(5 ) Water from the Beo.rpaw formation is ha rd . f. n average 
of ten we lls gave a t ota l solid content of 1 , 100 pa rts per million . 

(6) Vfo. t e r from t he V<triega. ted B0ds resembles th::i.t from t he 
Bearp~w f ormation . 

( 7) Waters from the Pale Beds is most ly sof t . An C\verage 
of ten wells gave n tota l solid of 1,000 p9.rts per million . 

(8) .ttll soft water s confa in sodium ca rbona te (N3.zCt 3) , which 
is pr esent in water from the Pa le Beds a nd Rib stone Creek · formations 
but absent from t h e Bo~rpaw formation and v~riogated Bod s . 



l G -

'.i.1 :L_: :;·, .. ~ is a conparativcJ1y f'l.::1t plain slopin·. 1-;cntly 
to t l10 nortll . J-.; i s dr ained by nurnorous sw:ill str :..~ai,1s that. 
unit3 to forn ~ .. bbit c.nc~ H. :r ~:;0h3c.J C.·0~-.:l:s . T 1 •• i surf'cc; dc::icsit 
1)f '.Joule o~· ti11 is in :')lr.cJs co vcr :,c1 by l o c <... l d.cposi tt:· J:t' .3", 1cl , 
•_r:.y,; 1 , <~nc' i,---._;;:. cJ .. :'s , tl1,; l ::.s t occurrinc, on tll;~ flnt p lc.in 
~--:~c.~1.:_, :~. b bi t . :clG_ 1: rs.::11.:.; .. ·. C 0.:.L .: in townshi-·JS 57 :·_nL~ :~, }. 
8 .. :cticns of' bc.1u l cL:ir t i ll .,'_r 0 :.;xpusod in cutuO.nl.::s ~-tlon L 11 1:.0.,;:1.,;c,;d 
.::; r ook , 0110 of t:10s.; , in '~oc , <b , tp , 56 , _i_ gc , 20 , b '.;in ,, .-_b out 00 
f.:_; o t t hic:: o.n l CC.i:T)Osc.Ji. e:•.l~·1)st 'mtir -:.1 ~.- o:2 02-'<Ydn boulcL;r c:.Lci.y . 
:::r;_ui:; clo.:.- is ,:,xpos,;~l c"ct L;llc bottor1 of the b .n:~ , c_r1C.. ;:> f0vl, of' 
la.Le silts on t i1J top . T:td lut t or wore no t obsdrv,;.~ e1s_;nh;i_'_'. 
in th:; vicinity . bpri n :_s occ u r n t t h1; cont ;·, c t bot 11.~v n t.lL br ;:;1'n 
and bluG bo ulL'.c;r cJ_o.}s . 

li. outc rJps o f th..:; u1cl·Jrlyi11._, 1YJdrcck -d0 1' ~ ow1c i n 
t ~1i s dist r ict , o..nC: c.s t lu runterii'..l f roa thu "rn l ls c,c. v ;. no 
i ndicdtion of b 8dro k strata it is conc l ud 0d th.t th~ surfuc0 
J3pos j_t. is v,;r':' thick . I ·._:, is ilnl ssiblo to determi ne fro;:.i th .:J 
inforEJ.c.tion ~1. v.-1.i lc.bl~ t o who.t oxtunt th0 hL.ic_,ht o f l o..nr1 i.=: d.uc 
t o n r i s._. i n t h_, b...,Jro ck surf:'.c0 or t o o.. ccumulc.t0; ~lncLtJ. d:ri-:t , 
but it is prooo.b L , t hc.t tho W.J t crshod is contro ll .::;cl. by th;:,, 
undcr lyinc bx~r·.) ct s t rut.: c~nd t hat t h.; p r:,~~r;n t l.:.cr.irn~,g_; sy-st01.1 
is vory sini lnr t •) tll:--_t in p r ,, - :;l a c i n 1 timo .. 

T·L.:., c rounl:. - v1,:.t·_r s up) l y i s ob t ;:1ir..cc..1 fror,1 comp,-::r.c,tivc. J.y 
shL:lloF WJ l l s in t h·.o surf(.~CG dcyosi t , ""I---s t of t h"s,, 1,rc;l l s .-:re; 
l ess tho.n 25 f..::;:Jt docp , C"cDl~ t ho l.lquif·,;rs nr :; cl os0 ly petr::-:.11 .:, J 
with t h.:..: sul"f'c.c._, , s l opinc_, t o the. n o rth . H · ,:;:v,or , thi s doc;s 
not lHO V G the 0-::lstonc ...; of :1 continuous b.:>'. .JI' SGIL1 .. 1H· 2.1\',v...: l , 
t ouc;h thc.~ L~r c::: numb~~r of sh i ll rn;,i vv0 lls irl'lic ~ t•.:s much s<._'1·1 
oni Lr~vc l in t ho u ppor p~rt of thJ drift , I·, tp . 57 , r ~v . 2 1 , 
t .ne: v,r,:~t·..Jr supply i s not c:.s ec.:.vqu .. t ... ~-:.:; i n tlu t own:>h i p to tll.,, 
c·-~; t , ~ . lL~ it i~; ve r y prob·b L : t hnt this su_1)ly vril :L c ontinuo 
to ·:~0cr-:;cisG vnth r:1or0 0xt .:,nsivo cultivction c~n,' the.·,, :., source 
f or IlC\- .SUP?!lics i,.1j_ J1 ll'' V0 t o be SOU':,ht . 'I',J,; ~hC1.r C'.ct:,:,1 of' thu 
drift and th: pos~ ibilit ics of furt h0r r~scrvc ir boJs can 
only bo dot~rnin0~ by t e st di csinc , ~ut frou prcs~nt 
~·~n,_n·ll :/:c_.0 cf -i:;::.·· clcy)sit i t is .-._ntic i1x~tod th-.t w .. ~t .. ,r 
l1or1zuns "lllJ b·J L.lur• _ b.Jlo1: t h0.;: ~.J. r .,::--.. ::~r t~pp~.d .. 
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l . WELL RECORDS- ID CAL IMPROVEMENT DISTRICT' NO. 559' SASKATCHEWAN. 

r I , - 1 , • , I 
I ; HEIGHT TO WHICH I . ; 

I 
LOCATION ' I WATER WILL RISE I PRINCIPAL WATER-BEARING BED I I TEMP I USE TO 

" TYPE DEPTH I ALTITUDE I I I . 
No. <above sea Above(+) OF WATER WATER WATER 

WELL I I OF OF WELL I I I I I CHARACTER OF WHICH 

I 
~ Sec. Tp. Rge. Mer. WELL WELL I level , Below ( - ) I Elev. I Dept h 

1 

Elev. Geo!ogical Horizon I (in oF. ) I IS PUT 

YIELD AND REMARKS 

____ l __ I__ ! Surface , ' : ! j ! 1 • 

I i I ' 

NE 
NE 
NW 

31 I 56 20 
32 1 I 
33 

NW 19 56 21 
NW 30 

I NW I 31 
NW 35 

I 
. t 

SW 19 57 19 
NW 131 
NW 32 

SE 2 57 20 
SW 3 
NE 4 
NW 4 
NE 5 
NE 7 
SE 8 
NE 10 
NE 15 
SE 16 
SW 20 
NE 20 
SW 21 

21 

25 1 26 
28 
30 I 
31 
32 I 

33 
34 
36 
36 

3 

3 

I 

3 

3 

I 

dug 
" 
" 

dug 
" 
" 
" 

dug 
" 
" 

dug 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" It 

" 
" 
" 
" 
" 
" 

23 
27 
26 

15 
30 
15 

I 22 

14 
40 
10 

12 
10 
14 
23 
22 
17 
14 
10 
20 
24 
27 
12 
10 
12 
12 
12 
20 
24 
13 
17 
10 
12 
26 
34 

1925 
1945 
1943 

I 2005 
1986 
1978 
1874 

1883 
1865 
1856 

1907 
1928 
1911 
1926 
1906 
1869 
1899 
1907 
1883 
1907 
1886 
1853 
1871 
1861 
1873 
1865 
1861 
1830 
1792 
1797 
1781 
1829 
1848 
1843 

I 

-

- 23 

10 

- 18 

- 8 

12 
- 14 

7 
7 
5 

- 16 

NOTE- All depths, altitudes, heights and elevations 
given above ere in feet. 

1922 

1995 

1856 

1848 

1920 
1887 

1888 

1849 
1818 
1785 
1790 
1776 

1827 

I 

I 

23 1902 
27 1918 
26 1917 

15 1990 
25 1961 
15 1963 
22 1852 

14 1869 
40 1825 
10 1846 

12 1895 
10 1918 
14 1897 
23 1903 
22 1884 
17 1852 
14 1885 
10 1897 
20 1863 
24 1883 
27 1859 
12 1841 
10 1861 
12 1849 
12 1861 
12 1853 
12 I 1849 
24 1806 
13 1779 
17 1780 
10 1771 
12 1817 
26 1822 
34 1809 

i 

Glacial 
" 
" 

Glacial 
" 
" 
" 

Glacial 
" 
" 

Glacial 
n 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" tt 

" 
" 

hard 
" 
" 

hard 
" 
" 
" 

hard 
" 

soft 

hard 
" 
" 
" 
tt 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
\" 
" 
" 
" 
" 
" 

I 
I D.S. 

D.S. 
D.S. 

Good supply 
Good supply in sand 
Good supply in sand 

D.S. Good supply in clay 
D.S. Good supply in sand 
D.S. Sufficient supply in clay 
D.S. Good supply in sand 

D.S . Good supply in yellow sand 
D.s.· Limited supply in blue clay 
D.S. Limited supply 

D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S .. 
D.S. 
D.S. 
D.S. 

Good supply in clay 
Good supply in sand 
Good supply in sand 
Good supply in gravel 
Good supply in sand 
Good supply in clay 
Good supply in sand vein 
Good supply in clay and sand 
Good supply in sand 
Good supply in clay 
Good supply in sand 
Good supply in sand 
Good supply in gravel and sand 
Limited supply in sand 
Good supply in gravel 
Good supply in gravel 
Good supply in sand vein 
Good supply in clay 
Good supply in gravel 
Good supply in gravel 
Good supply in sand 
Good supply in fine sand 
Limited supply in clay 
Good supply in gravel 

(D) Domestic ; (S) Stock; (I ) Irrigation; (M) Municipality; (N) Not used. 

(#) Sample taken for analysis. ~ 

B 4-4 

, 
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WELL RECORDS-' LOCAL I MPROVEMENT DISTRICT' NO. 559' SASKATCHEWAN. 

I 

I I I H EIGHT TO WHICH ! I I I 
LOCATION ' I WATER WILL RISE 1· PRIN CIPAL W ATE R -BEARING BEI:: : I I T I 

TYPE D EPTH ALTITUDE I I TEMP. , CSE TO 
WELL I OF OF W ELL I I I I CHARACTER OF WHICH YIELD AND REMARKS 

N o. (a b ove sea Above (+) I I I OF WATER WAT·ER I WATER I 
)4 Sec. T p. R ge. M er . WE LL WELL level , Below ( - ) E lev . Depth 

1 

E lev. Geo!ogical Horizon (in oF .) IS PUT 

Surface , ! j ------------------ --

- - - i- I i I I I 
SW 2 57 ' 21 3 dug 16 1885 1 - 13 1872 1 16 1869 Gl Acial hard 1 D.S. Good supply in gravel 
NE 3 " 8 1900 - 6 1894 8 1892 " " D. s. Good supply in gravel 
SW 4 1 

" 7 1916 - 3 1913 7 1909 " " D.S. Good supply in sand 
SE 5 " 25 1907 - 23 1884 25 1882 " " D.S. Limited sup ply in blue clay 
SW 6 1 " 15 1940 15 1925 " " D.S. Limited supply in clay 
SW 7 

1 

1 

" 14 1963 14 1949 " " D.S. Good supply in clay 
NW 9 , I " 42 1932 - 2 7 1905 42 1890 " " D. s. Good supply in sand 

I
NW 12 " 3 1845 3 1842 " " D.S. Good supply. Flows intermittantly 
SW 14 " 63 1916 - 53 1863 63 1853 " " D.S. Good supply in sand 
SW 16 " 55 1929 - 51 1878 55 1874 " " D.S. Limited supply in sand 
SE 16 " 51 1871 - 34 1837 51 1820 " " D.S . Good supply in clay 
SW 17 " 30 H~30 20 1900 " " D.S. Limited supply in clay 

j SE 18 " 30 1940 30 .1910 " " D.S. Limited supply in gravel 

\ 

SW 18 " 22 . 1916 22 1894 " " D. s. Good S\J.pply in clay · 
SE 20 " 12 1860 - 10 1850 12 1848 " " D. s. Limited supply in clay 
NE 20 " 10 1813 - 9 1804 10 1803 " " D..S . Limit ·~ supply in clay 
SE 22 " 19 1863 - 17 1846 19 1844 " " D. S. Good 3upply in ~and 
NE 23 " 14 1810 - 12 1798 14 1796 " " D.S. Good su~ply in sand 
SW 24 " 12 1848 - 9 1831 12 1836 " " D.S. Good supply in gravel 
SW 25 " 15 1795 - 13 1782 15 1780 " " D.S. Limited supply in blue clay 
NE 26 " 25 1805 - 21 1784 12 1793 " " D.S. Limited supply in gravel 
NW 27 " 17 1830 17 1813 " " D.S. Good supply in gravel 
SE 27 " 20 1847 20 1827 " " D.S. Limited sup~ly in blue clay 

. SW 28 " 9 1805 - 6 1799 9 1796 " " D. Limited suppl y 
SW 30 

1 

" 10 1898 10 1888 " soft D. · Good supply in gravel 
NE 31 " 32 1855 32 1823 " hard D.S. Limited supply 
NW 32 " 40 18a3 - 10 1818 40 1 788 " " S. GOod supply in sand 
SW 33 " 14 1792 - 3 1789 14 1778 " soft D.S. Good sup~ly in gravel 
NW 33 " 16 1799 - 11 1788 16 1783 " hard D.S. Good supply in gravel 
NE 34 " 21 1780 21 1759 " " D.S. Limited supply in blue clay 
SW 35 " 14 1807 - 13 1794 14 1793 " " D.S. Limited supply in sand 

NW 2 58 1-9 3 dug 20 1860 - 18 1842 20 1840 Glacial hard D. Linri ted supply 
SW 4 " 28 1870 22 1848 " " D.S. limited supply , 
NW 4 " 42 1870 42 1828 " " D.S. Limited supply in blue clay 
SE 5 " 14 1880 - 12 1868 14 1866 " " D.S. Limited supply 
SW 6 " 20 1843 - 18 1825 20 1823 " " D. Limited supply in clay 
NE 7 " 6 1736 - 3 1733 6 1730 " " D.S. Good supply in gravel 
NW 8 " 12 1780 - 10 1770 10 1770 " " D.S. Limited supply in sand 
NE 8 " 37 1800 - 34 1766 37 1763 " " D. S. Good supply in fine sand 
NW g " 18 1820 - 16 1804 18 1802 " " D. S . Good supply in fine sand 
NE 9 " 28 1840 - 25 1815 28 1812 " " D.S. Limited supply in clay 

NW 2 58 20 3 dug 40 1785 - -10 1775 40 1745 Glacial hard D.S. Good supply in sand 
NE 4 " 16 - 1768 16 1752 " " D. S. Good supply in sand 
SE 6 " 16 1778 - · 14 1764 16 1762 " " D.S. Good supply in sand 
NE 7 " 26 1775 26 1749 " " D.S. Good supply in sand 
NW 8 " 9 1746 9 1737 " " D.S. Good supply in sand above clay 
SE 9 " 11 1757 - 6 1751 11 1746 " " D. S . Good supply in gravel 
NW 10 " , 18 1736 - 13 1723 18 1718 " " D.S. Good sup ply in sand 
NW 11 t " 20 1745 - 16 1729 I 18 1727 " " s. Good supply in sand 

N oTB:- All depths, altitudes, heights and elevations (D ) Domestic ; (S) Stock; (I ) l rriitation ; (M ) M unicipality; (N ) Not uaed. 

itiven above are in feet. rn) Sample taken for analysis. 
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WELL RECORDS- LOCAL IMPROVEMENT DISTRICT' NO. 559, SASKATCHEWAN. ' 
I I I I I 

I 
I ' HEIGHT TO WHICH I I . ' I , 

' LOCATION I i WATER WILL RISE ' PRINCIPAL WATER-BEARING BED ' I TEMP. I USE TO I 
TYPE DEPTH ALTITUDE . I I I WHICH 

WELL WELL I ! I I CHARACTER OF YIELD AND REMARKS 

" · J4 Sec. Tp. Rge. Mer. WELL WELL level , Below ( -) Elev . Depth : Elev. I Geo'.ogical Horizon (in •F .) IS PU't 
No 

1 
OF OF I (above sea I Above(+) '1 I I I OF WATER WATER I' WATER I 

' I Surface I ! I j , ----------------------- - - - - .- - I i I ; I ' 
SE 2 58 

1 
21 3 dug 15 1766 I 15 1751 Glacial hard 1 D. s. Limited supply in blue clay 

SW 3 I " 17 1777 17 1760 " " D.S. Good supply in clay 
SW 4 I " 14 1820 - 12 1808 14 1806 " " D.S. Good supply in gravel 
NW 4 

1 

, " 
1 

20 1793 , 20 1?73 " " D.S. Limited supply in sand 
NE 5 , " 27 1805 27 1778 " " D. Limited supply 
SW 5 , , " 20 1829 - 18 1811 20 1809 " " D.S. Good supply in sand 
NW 6 1 I " 22 1801 22 1 ?79 " " D.S. Good supply in sand 
NE 7 / 

1 
" 25 1?91 - 13 1778 25 1766 " " ~ D.S. Good supply in gravel 

SW 8 " 20 1787 20 1767 " " D.S. Good supply in sand 
SW 9 " 23 1791 23 1768 " " D.S. Good supply in clay 
NE 10 " 36 1791 36 1755 " - " D.S. Good supply in clay 

I 

I I 

NOTE- A_ll depths, altit~des, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. 
given above are in feet. (#) Sample taken for analysis. 

' 

I 
p' 
~ 

' I 

; 

I 
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