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I NTRODUCTION 

Thi s r epor t de n. l s with the gr ound- wn.to r conditions of a 

townshi p i n tho provi nce of Ont ari o i nvostign.t ed by the Gool ogico. l 

Survey of Co.no.do. . It i s one of a sorios of gr ound- wat er r opor ts 

on i ndi vi dun.l t ownshi ps of Ont Qrio . 

All o.vo.ilab l o i nformn.tion portn. i n i ng t o tho w2t or wells 

i n tho ar ea was r ecor ded and wat er samp l es were taken f or anal ys is. 

The e l evation of the surface of the wate r in most of t he well s was 

measured. As the ground- water cond i t i ons a r e directly r e l at ed to 

the geology , the surface deposits vve re a l so studi ed and mapped . 

Thanks a r e here extended to the f a rmers and t o the r esidents 

of communiti es throughout t he a r oa f or their co- oper ation and willing

ne ss to suppl y inf ormat i on r egarding t he ir we lls. Valu~ble assistance 

wa s a l so gi ven by well driller s and municipa l wat e rworks authorities 

in the ar ea . 

Publicat ion of Re sults 

The e ss ent i a l info r mation perta i ning to ground-wat er 

conditions is bei ng i ssued i n r eports covering each township 

i nvestigat ed in the provi nce of Ont a r io. These r eports , a s publi shed , 

will be supplied directly to tho prope r municipa l and township 

authoriti os . In addition, per t i nent data on well s i nvesti gat ed in 

each township will be kept on f ile at Ottawn. . The well r ecord 

compi l ation shoots will not ord i narily accompany the r epor ts , a s , 

for most a r eas , they a r c too numerous . However, per sons i nt er e sted 

i n indi vi dua l we lls may r ece i ve the info r mation upon applicat i on 

to the Chief Geologis t , Geological Survey of Canada , Ottawa . For 

this informat ion the r equest shoul d specify lot, concess ion , owner's 

name , and appro xi mate location of the woll -- at house , at ba r n , in 

pasture , etc . 

With each r eport is a map consist i ng of two f i gur e s . 

Fi gure 1 shows the surface deposits that will be encountered in the 



area, and Figure 2 shows the positions of all wells for which records 

are available, together with the class of the well at eaoh location. 

GLOSSARY OF TIBMS USED 

Alluvium. Recent deposits of clay, silt, sand, gravel. 

and other material deposited in lake beds and in flood.plains of 

modern streams. 

Aquifer. A porous bed, lens, pocket, or deposit ~f 

material that transmits water in sufficiant quantity to satisfy 

pumping wells, flowing artesinn wells, and springs. 

Bedrock. Bedrock, as here used, refers to the consolidnted 

deposits underlying the glacial drift. South of a line drawn between 

Midland, on Georgian Bay, and Kingston, the bedrock ccmsists mainly 

of sedimentary rocks such as limestone, shale, slato, and sandstone; 

north of that line the bedrock consists chiefly of hurd, crystalline, 

granitic rocks. 

Contour. A line drawn on a map that passes through points 

t hat have the some eleva tion above mean sea-level. 

Continental Ice-she(:t, The great, broud ice-sheet that 

covered most of the surface of Can.aria many thousands of years ago. 

Escarpment. A cliff or relatively steep slope separating 

two level or gently sloping areas, 

Effluent Stream. A stream that receives water from a 

zone of saturation, 

Flood-plain. A flat part in a river valley or <l ino.rily 

above water, but covered with water when the river is in flood. 

Glacial Drift. A general term that includes o.11 tho loose, 

unconsolidated Jnaterio.ls that were deposited by the continental ice

shoet, or by waters associated with it. It includes till, deposits 

of strati fied drift. and scattered boulders and rock frngments, 
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Scvorr..l forms in which glo.cio.l drift occurs o.ro c.s follows: 

(1) End Morc.ine (TerminC'.l i\l!oro.ine). A rooro or less 

discontinuous ridge or sorios of ridges consisting of glQcial drif t 

that wo.s lo.id down by the ice a.t the margin of o. moving ice-shoot. 

The surface is charQct0riz ed by irrogulo.r hills und undrained bo.sins. 

(2) Ground Moraine. A wid.oly distributed morc.ino 

consisting of glo.cio.1 drift deposited benoo.th o.n ice-shoot, Tho 

prodomino.nt mu.torial is till, which is clo.y conto.ining stones. Tho 

topogro. phy mo.y vo.ry from f lo.t to gontly rolling. 

(3) Kame Moro.ino. Assorted doposi ts of sa.ndy ci.nd gro.volly 

stro.tifivd drift lcdd down ut or close to tho ice ma.rgin. Tho 

topogrz..phy is similo.r to t hn.t of on end moro.ino. Ko.mo terro.c(;S a.re 

dongo.ted deposits of this "b;po lo.id down on the slopes of broo. d, 

flat -bottomed vo.lltJys. 

(4) Drumlin. A smooth ovo.l hill tho.t hn.s its lon fl; axis 

paralle l with tho direction of ice movement at tho.t plo.ce. It is 

composed main l y of till. 

(5) Esker. An irrogulo.r-crosted ridge or series of 

discontinuous ridge s of stratified drift deposited by u gl o.cio.l stream 

tho.t flowed beneath t he contincnte:. l ice-sheet or in deep crovc.sses 

within it. It is composed mo.inly of sand u.nd gro.vol. 

(6) Glacio-fluvio.l Deposits. Silt, sflnd, und grcvel 

outwash deposited by streams resulting from th0 me lting of the ice

shect. 

(7) Glucio-la.custrine Deposits. Cla.y, silt, a.nd sa.nd 

deposited in glacial l ckes during the retreat of the ice-sheet. The 

clay deposits are comnonly very distinctly stratif ied in layers a 

fra.ction of n.n inch to one or more f oot in thickness; eo.ch layer 

is be lieved to represent deposition rl.uring one summer ser-.son o.nd one 

wintE.:r season. 
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(8) Ka.me. An isolated mound or conical hill composed 

of stratified sand and gravel deposited in a era.ck or crevasse 

within the ice or in a depression a.long the ice front . 

(9) i\/Ia.rine Deposits. Deposits la.id down in the sea 

during the submergence that followed the withdrawal of the last 

ice-sheet. They consist chiefly of clay, silt, and sand, and have 

emerged beaches of sand and gravel associated with them . 

(10) Shoreline , A discontinuous escarpment that indicates 

the former ma.rgin of a glo.cia.l la.ke or sea.. It is o.ccompnnied by 

scattered deposits of sand and gravel located on fonner beaches and 

bo.rs. 

Ground \Yater, 

below the water-table . 

Sub-surface water in the zone of saturat ion 

Hydrostatic Pressure. The pressure that ca.use s water in 

u well to rise above thEJ point o.t which it was first encountered. 

Influent Streo.m, A stream that feeds water into a zone 

of saturation. 

Impervious or Impermeo.ble. Beds such as fine clays or 

shale a.re cons i dered to be i mpervious or impe r meable when they do not 

permit the perceptible passage or mov ement of ground water. 

Pervious or Per me able. Beds are pervious or permeable 

when they permit the perceptible passage or movement of ground water, 

as , for EJxample, porous sa.nd, gravel , and sandstone , 

Porosity. The porosity of a rock is its property of 

containing interstices or voids, 

Pre-glacial Land Surface . The surface of the lo.nd as it 

existed before the ice-sheet covered it with drift. 

Re cent Deposits. Deposits that have been laid down by 

the agencies of water and wind since the disappearance of the 

continental ice-sheet; for exrunple, allUili.UJn in stream valleys. 
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Unconsolidat od Deposits . Tho rru:mtlo or covering of loose , 

uncomont od mQto riQl ove rl y ing th o b edrock. It consists of Gl~cia.l 

or Re cent d ep os i ts of boulders , gr o.v ol, sa.nd, silt , o.nd c l ay . 

Wa.t e r-to.blo. The uppe r limit of the po.rt of t he ground 

so.tur c.t e d with wo.tor. Th iG mo.y b o near tho surfo.co or mc.ny fee t 

below it. Wo.tur mo.y bo r ot c.inod above the ma.in wo.t e r-to.blc by o. 

zone of impe rvious mD.tcric. l; such water is sc'.id to b o pe rched a.nd it s 

uppe r limit to b e o. po rchu d '.'mtor-ta.blc • 

~Yells. Holes sunk into t he ground so n. s to obto.in o. 

supply of wo.t c r. Wh en no wo.t or is obtE'.ined they a.re r eferre d to o.s 

dry ho l es . Wu lls yielding wo.to r nr o divided into four c l o.ssesi 

(1) Floviring i:..rtosirm We lls. Wo lls in v1hich t h0 wn.to r is 

unde r suff ici ent hydrostr.tic pr e ssure; to f law· c.bov0 tho surfu ce of 

tho ground o.t tho well. 

(2 ) Non-fl owing Art o sia.n Hu lls. We lls in which tho wa.t e r 

is und e r hydrostatic prossure sufficient to r o. iso it above tho l evol 

of tho c,quifer , but not C;bovo the leve l of the grouncl o.t tho we ll. 

(3 ) Non-o.rtosia.n VJ e lls. We lls in wh ich the water <loe s 

not ri su above tho vvc..tur-tflblo or thu aquif0r • 

(4:) Intermd.ttent Non-o.rt e sian We lls. We lls that a.r e 

gonero.lly dry for £', po.rt of each year . 

Zone of So.tura.tion. Tho po.rt of the ground, below a 

wat c.: r-to.ble that is satura t e d with wat e r. 

GENERAL DI SCUSSION OF GROUND 'NATER 

Almost o.11 t he . wct-. ar r ecove r ed from beneath t he ee.rth 1s 

surfnce f or both domestic and i ndustria l uses i s meteoric wo.t8r , t ho.t 

is, wo.t c r do rivod from t he atmosphe re. Lost of this wo.tor reaches 

tho surfo.c o ns r o.in or snow. Po.rt of i t is co.rrie d off by streruns; 

part cv~poro.tc e e ithe r dire ctl y from tho surfo.co: and from tho upper 
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mo.nt l o of tho s oil or indirect l y through tro.ns piro.ti on of plo.nt s; the 

r omc. i ndor i nfiltrc,t os into tho gr ound t o bo add ed t o tho gtound-wnto r 

suppl ies . 

Tho pr oportion of tho tot o. l procipi t o.tion t h r.t inf ilt r o.t e s 

f r om tho sur face into t he zone of sc,tur o.ti on will dopond upon the 

surfe.cc topogr o.phy EJ.nd th0 typo of soi l or s ur fo. co r ock. Nore vmt or 

will b o o.b s orb ed i n so.ndy or gr avelly o. r ~ o. s , f or oxurnplo , thnn i n 

those c overed wi th cl o.y . Sur f ac e run-off wi ll be greater in hilly 

o.reo.s t hnn i n those tho.t o. r e r e l o.t i vel y flc~t . In sandy r egion s where 

r elie f is greo.t, the f irst preci pi tat ion is o.b s orb ed o.nd r un- off 

on l y commence s o.fte r c ont i nuous heavy r o.ins . Light r a i ns fa ll ing 

upon t he sur face of t he eo.r t h during the gr owin g seas on may be wholly 

ab s orbed by gr ow i ng plo.nts . The quantity of moi st ur e lost thr ough 

direct evo.por o.t ion de pends l nr goly upon t empe r at u r e , wind , and 

humi di ty . Ground wo.te r in a r eas overla in by pervious mo.te rio. l IDD.y 

be r echar ged by i nfluent streams co.rryi ng run-off f rom o. r eas overlo. in 

by r el o.tivcl y i mpervi ou s mat eria l. 

Be co.use of the l o.r ge consU111pti on of gr ound wat er in 

set t l ed o.r eus, it mo.y seem surpr is i ng t ho.t preci pi t at ion cnn fur nish 

and o.d equo.t e supply . However , whon i t is borne i n mi nd t hat o. l o.ye r 

of wat er 1 i nch dee p ove r £\.Il o.r ee. of 1 squc. r o mi l e amounts to 

o.ppr oxi mo.t e l y 14, 520, 000 i mpe ria l ga llons , n.nd thu.t the rmnual 

_precipit ati on in this r egion, fo r example , is o.bout 30 inches , it 

will b e seon t ho.t ea.ch yeo.r s ome 435 , 600,000 imperial go.llons of 

wo.ter fn lls on each squur e mile . Although i t woul d be impossihl e 

to det e rmi ne the e.nnuo. l r echo.r ge· of t he ground.wwut er supply of the 

n.r en , i f it wer e ass umad t hat onl y 10 per cent of the tota l 

precipi to.tion, nrune l y 43, 560,000 ge.llons , is contribut ed to the 

zone of sCLturo.ti on, it will be seen th£1. t t ho cmnuo.l rEJCho. r ge f or 

t he entire o.r eo. would be a. ver y l a r ge volume . The o.nnuul con sumption 
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of wo.tor in o. 11 o.roo.s invo stigo.tcd is not lmovm. but o.n estimo.tc for 

s ome r estricted o.r oo.s , bo.sod on per co.pi to. consumption, shows it to 

be only a.bout one-tenth of the r.~nnuo.l r EJ cho.rgc a s ostimo.t0d o.bove . 

In most r e gions of tho wo rld whore precipito.tion is 

offoctivo th ere is o..n underground horizon lmown o.s the gr ound""V'mter 

l ovol or wator-to.blc, iNhich is tho uppe r surface of tho zone of 

sa turo.tion. Tho wutor-table common ly is a subdued r e; plico. of the 

surfo.co topo gr aphy. Tho we.tor tho.t enters from tho surfuco into 

t he unconsolid o.t od d eposi ts Cilld roc k s of tho eo.rth is dro.vm down by 

gro.v ity to wh<.: r c it r oaches the zone of s c.t u ration or comc,s in 

c ont a ct with o. r e l o. tive l y i mpe r v ious l nyo r. Such a. lnye r mo.y stop 

furthEJr dowrrvvo.rd porcolo.t ion, r esulting in perched wo.te r r:md creating 

u pe rched vmt or-tctblo . If r., vro.to r-tc.b lo is o.t or neD.r tho surface. 

the re will b e o. l o.kc or swo.mp; if i t i s cut by o. v o. llcy, the r e will 

b e o. strot:m i n the vo.lloy . The te r ms i nfluent Lnd eff luent are used 

with r efe r ence t o stru:uns o.nd thei r r e l cLtion to the wnt ur-to.ble . An 

influen t strco.m fl ow s o.bovo the wu.t c r-tab l e and feeds wo.to r into the 

zone of sa tur at ion; o.n eff luent strerun f l O'~r s o.t or below· the water-

t c.b l o o.nd r ece ives wo.t c r from t ho zone of saturo.t i on. An effluent 

stream muy become inf luent end oventuo.l ly dry up i f tho wa.tor-tc.ble is 

lowered suffici (:;;ntly. Tho ground vmtc r in the zone of so.turo.t ion is 

a.lmost constantly on the move percolat ing towards some point of 

discharge, which may be c, spring or n pumping well. 

All rocks P.nd soils e.r c to somu .G. e grco porous. that i s . t he 

individua l grains or pa.r ti cles of which they i::.re composed o.r e partly 

surrounded by minute inters tice s or open spaces tho.t form the 

r e coptc.cl os cmd conduits of ground wc.ter . In most rocks o.nd soils 

the int erstice s o.re connected o.nd l n r ge enough for the wnte r to move 

from one opening to nnothor . In some rocks or soils, howeve r,, they 

o. r o large ly isolo.ted or too smD.11 to o. llow movcm&nt of wo.t or. The 
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porosity of ~ rnil t ori £\ l va.ri c s directly with the size a.nd numbe r of 

it s intc rstic us , which in turn dopond chief ly upon the siz0, sho.po, 

o.rra.ngcmont, and dogroo of o. ssortmont of tho constituent pa.rticles. 

Horizons within thu ea.rth 1s crust of fine-gro.inect rock such o.s 

sha.lo, limostom.: or dolomi to , or unconsolirlo.tod clay or silt, may 

hu.vu such small interstices t hc.t the contained. wo.ter will not f lovv 

r oo.dily o.nd wells penetrating them mo.y dorivo little or no water from 

them. Such horizons a. re considered impervious. Bods o.f more 

coo.r so-gruinod mo.torir.ls such n.s sand, gro.vel, or sundst one have 

grco.tcr porosity a.nd readily yiold their wo.tors to we lls. They aro 

culled wo.t e r-boo.ring b ods or o.quifors. A clean wntcr-beu.ring grD.vol 

is one of tho best sources of wo.to r. This is true whe the r the wate r 

is derive d f r or.1 the zone of so.tura.tion· or from o. bed of gr a.vo l 

confined a.bovo, b etween , or bolovr bods of l ess pervious ~ :1ntorial. 

Conso lidated roc ks usuo..lly considered to be i mporvious rr1n.y 

sometimes produce wa.to r in r e lc..t i ve ly good supply from oponim;s 

within them of prima.ry or secondary origin. Those of pri.'1'1.n r y origin, 

origina.l i nte rstic 6s , wore created wh en tho rocks ca.m0 into exis t ence 

a.s o. r esult of the processes by which t hey wore formed; e . g . b edd i ng 

plo.nos, o.nd i nto rgra.nulo.r spo.ces. · Secondc.ry inte r stice s comprise 

joi nts onct other fro.cture openings, solution openings , o.nd openings 

produced by sevoro.l processes of minor importo.nce, such o.s the work 

ofplants o.nd o.nimn.ls, mecho.nico.l e rosion, o.nd recryst~llizo.tion ; all 

of the s e involve movement of a type th~t o.cted cfter the consolidation 

of t he roc k . The most important interstices with r es pect to wate r 

supplies a.re tho original intersti c es , next to them o.re the fracturo 

and solution openings, 

Tho most common we lls and those tho.t in drift-covered o.r eo. s 

yield t ho lo.rgest o.ggrego.te supply of ground wcter o.ro wo.ter-to.ble 

wells. Thos8 o.re we lls tha.t de rive their water from the zone of 
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so.tura.tion. Many shctllow wells become dry during the late summer 

nnd vrintoi-, or during periods of extreme drought. In most cas0 s 

this is duo to tho lowe rin g of tho wo.tor-tnblo below the bottom of 

tho well. Tho grouping together of n number of wa.ter-ta.ble wells 

within a. limited a.roo. will o.lso lower the yield of any one of the 

wells. This is especially true of wo.tor-producing forma.tions of low 

por moo.bility. When o. we ll ponotro.tes a.n n.quifer confined by 

impe rvious b eds , wo. ter will bo forced upwo.r d by hydrostutic pre ssur e 

exerted a t the point whore tho well on tors the o.quifo r. If the 

hydrosta.tic pressure is g;r oo. t enough to forcu tho wa.ter to or 

a.bovo the surfo.co, a. f l ON i ng we ll is fo rme d .. 

Springs n.ro forme d whore tho wo.ter-tublc, or some wa.tor

bca. ring uquifor, outcrops o.t tho surfa.cc of tho ground. The wa.t e r 

emerging from wa.ter-to.blo springs is fr ee-running 11'ttor flowing 

down tho gradient of the wat or-ta.ble . In mo.ny ca.sos those springs 

occur o.s sl~" scops o.long the steepe r slopes of strot:Jn va.ll eys. A 

largo number in one a.roa. could ma.into.in u swa.mp . A group of 

p :~rmnnont springs occurring in one a.r co. coulrl provide s ufficient 

wo.tcr to mo.i nto.in o. la.kc or fonn the source of n stroo.m. 

GENERAL DISCU SSION OF GRornm-VvATER. ANALYSIS 

The minero.l oontont of ground wutor is of interest to mo.ny 

besides thos e industries seeking wo.t e r of specific qua lity. Both the 

kind und quantity of minero.l IllL'.tter dissolved in no.tur~l wo.ter depend 

up:m the tGxture and chemico.l composition of the rocks with which t he 

water hus b8en in contact. Pollution is co.used by contuct with 

orgunic mo.tter or its de compos ition products. .Am~lyses of we ll waters 

for minero.l content cu-e nnde by tho Mine:~ s Brunch, Department of Mine s 

o.nd Technical Surveys, otto..vm . 

In o.ny given urea., an attempt is made to secure sn.mple s o~ 

wo.ter roprcsentutivo of o.11 mo.j or a.quifors. The quo.ntities of t he 
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vo.rious constituents f or which t e sts o.ro mo.do a.re given us "po.rts 

per :million 11
1 which r ofu r s t o t ho proportion by weight of co.ch 

constituent i n 1,000,000 pQrts of wo.t or. 

Tho f ollowing minor o. l constituents a.re those commonl y 

found i n no.t ur o. l wo.tcr s i n quo.ntit i e s suff icient to ho.vc a. 

pro.ctica l offect on tho va lue of tho wa.tors for ordinary use s: 

Silica. (Si02 ) mo.y be derived from t ho solution of almost 

o.ny rock-formi n g silica.t o, although i t s chief s ource is t ho f oldspo..rs. 

It is com..':l.onl y dotor mi ncd in the o.no. lys i s of wat er f or use in steam 

boile rs, a s silica. is cla. ssod ~s o.n ob joctiono.blo cn crusto.nt. 

Co.lcium (Co.). The ch i ef source of calcium dis sol ved i n 

gr ound wo.ter is the solution of lirllo stono, gyps um, and dol omite . The 

c ommon compound s of co.lcium a.r e ca lcium co.rbono.t o (Co. C0
3

) Cl.!ld ca lcium 

sulphate ( CuS04), ne ither of which ho. s in j urious effects upon the 

consumer, but b oth of wh ic h co.us e ho. rdno ss o.nd, t ho fo rmer, boile r 

sea.lo . 

Jvb gnosium (Mg). The chief source of magne sium i n ground 

wat e r i s dolomi t e, o. co.rbono.t e of calcium o.nd mo.gne sium. The sulpho.t e 

of mo. gne sium (Mgso4 ) combines with wo.t e r to form Epsom-snl ts (MgS 04. 7H20), 

o.nd r enders t ho wa.t er unwholesome if pre sent i n 1£:.rgo a.mount s. 

Sodium (No.) is found in c.11 nc.tura.l wat ers in vv.rious 

c ombin~ti ons, t h ough its sa lts constitute only u sm£\.ll po.rt of the 

totn l dissolved mi no r o. l mo.ttor in most waters i n humid r egions. Sodium 

so. l t s mo.y be present as a r e sult of poll ution by sewo.go, or of 

c ont o.mi nation by soo. wntc r e ither directly or by that enclosed in 

sediments of mrtrine origin. Moderr,t e quantitie s of thes e sa lts ho.ve 

lit tle ef fe ct upon the suitability of a water for ordi no.ry us e s, but 
I 

wnt er conto.ining sodium in excess of ~bout 100 parts pe r mill i on must 

be used with co.r e i n sterun boilers to prevent foo.ming . Wu t ors 

cont aining l ar ge quc.ntitie s of sodium so. l t s a r o in j urious t o crops 

o.nd a r e , t ho r eforo, unfit for i~ri gation. The quo.ntity of s odium sa l ts 
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mo.y be so largo us to render n wutor unfit for neurly ull uses. 

Potassium (K), like sodium, is derived originally from 

tho nlkaline feldspars ruld micas. It is of minor significu.nce nnd 

is sometimes included with sodium in u chomicnl unnlysis. 

~ (Fe) is almost invariably present in well wntors, 

but rarely in lurgo umounts. Salts, or compounds, of iron uro 

dissolved from rnn.ny rocks ns woll us from iron sulphide deposits 

with which the ground wuter comes in canto.ct. It may also be 

dissolved from well casings, wutor pipes, nnd other fixtures in 

quantiti es largo 8nough to be ob jectionable. Upon exposure of the 

water to the atmosphere, dissolved iron sepurute3 ns the hydrated 

oxide that imparts u ye llowish brown discoloration. Excessive iron 

in water causes staining on porcelain or onumellod ware en~ renrlers 

the water unsuitable for laundry purposes. Water is not considered 

drinkable if the iron content is more than 0.5 parts per million. 

Sulphates (so4). Deposits of gypsum (CnS04.2H20) urc the 

principal source of sulphates dissolv0d in ground wnter; soluble 

sulphates, chiefly of rnngnesium nnd sodium, nro other sources. 

Sulphates cause pe rmanent ho.rdness in wator and fonn injurious boiler 

scale. Sodium and magnesium sulphates arc laxative when pr~sent in 

quantities of more than 900 parts per million. 

Chloride (Cl) is d~rived chiefly from organic materials or 

from mo.rine rocks nnd sediments. It occurs usually us sodium chloride 

and less commonly us calcium chloride and magnesium chloride. Sodium 

chloride is a charncteristic constituent of sewage and n locully 

abnormal amount suggests pollution. However, because chlorines may 

be derived from many sources, such abnormo.l quantities should not, 

in themselves, be taken us positive proof of pollution. l'hlorides 

impart a salty taste to water if they are present in excess of 300 

parts per million. 

Nitrates (N03) are of minor importance in the study of 

ground wnter. Relatively lurgo quantities in u water muy represent 
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pollution by sowo.ge, or dro.ino.go from bo.rnyurds, or even from 

fvrtilized fields. It is recommended tho.t o. bo.ctoriologicC1.l test 

be rru.1dc of water shm·iin t; o.n o.pprcciublc nitro.te content if it is to 

be used for domestic purposes. 

Co.rbono.te (C03) forms o. large perccnto.go of tho solid 

compounds held in solution by tho o.vero.ge grounr'. water. The two 

chief sources are the decomposition of feldspars and the solution 

of limestone by wo.ter co.rryin~ co.rbonic o.cid in solution, which 

is the primary ugont in rock decomposition. Thoy o.ro innicated 

in the to.blo of o.no.lyscs us a l kalinity. Co. lcium o.nd mo.gnosiwn 

co.rbono.tos co.us e hardness in wo.t cr , wher eas sodium carbonat e c~usas 

softness. 

Bico.rbono.h (HC03). Carbon dioxide dissolved in wat er 

r enders tho insoluble ca lcium cmd magne sium curbono.tes soluble o. s 

bicarbono.tos. Boiling r everses the process by cho.nging tho bico.rbonut e s 

into insoluble carbonates, which form a coo.ting on tho sides of 

cooking utensils. 

Totul Dissolved Solicts (Residue on Evaporation ). Tho to rm 

is o.ppl1ed to the r e sidue obtained when o. so.mple of wo.ter is evnporated 

to dryness. Waters are considered high in dissolved mineral solins 

when they contain more than 500 parts per million, but may be accepted 

for domestic use up to that . point if no bett er supply is available. 

Residents, o.ccustomed to the waters, may use waters that carry well 

over 1,.000 purts per million of total dissolved solir1.s wi t hout 

inconvenience, althou~h persons not used to such highly mineralized 

waters would find thorn objectionable. 

Hnrdn0ss is n condition imparted to wut~rs chiefly by 

dissolved co.lcium and mae;nesium compounds. It here r efers to tho 

soap-destroying pON'er of water, that is, the power of tho wator 

' ' ,, ' 
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first to us e a. cortn in a.mount· of soo.p to procipi t c.t e thu o.bovo 

compoun s b0foro a. l o.thor i s proc'.uccd, Tho hf.l.rdnoss of wa.tor in 

its original sto.to is it s totul hurdnos s. Pcrma.nunt hc.rdnt,s s r emo.ins 

a.ft or t ho wu.tc r hus bcun b oiled , a.nrt is c cms ud by minoro.l salts thi2.t 

ca.nn ot bo r c:r:10ved f rom s olution by boiling. It c an b o reduced by 

trcuting the wa.tor vvi t h no.tur o. l softene rs, such n.s o.mr;ion i a. or sodium 

ca.rbonate , or with 111£l.ny mo.nu fa.ctur od softeners. Temporary h£lrdnoss 

co.n be olimino.tcd by b oiling , and is due to t ho pre sen ce of 

b ico.rbona.tos of co.lcium o.nd no.gnc siurn. Wat e rs cont a.ininf l~rger 

qua.ntit i os of sodium co.rbona.tc tha.n of co.lc ium o.nd ma.gnes i um compounds 

a. r e s of t, but if tho l o.tte r compounrls ure more a.bunrl.o.nt the wat er is 

ho.rd. Tho foll~¥ing t o.blo1 mo.y be used to i nd ico.to the degree of 

ha.rdnoss of a. wntor: 

l 

Toto.l Hn.renees 

Pa.rts per million 

0-50 
50-100 

100-150 
150-200 
200-300 
300 o.nd 

•••••••••••••••••••••••••••••••• ................................ 
•••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••• 
over ••••••••••••••••••••••••••• 

Cha.ra.cter 

Very soft 
Moderutoly soft 
Slightly ha.rd 
Moc.ero.t ely hurd. 
Ha.rd 
Very ha.rd 

Thresh, J. c •• nn<l Bea.l e , J . F.; The Excmino.tion of Wuters und 
'vYo.ter Supplies, p. 21, London, 1925. 
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ELDON TOirVNSHIP, VICTOHIA COUNTY, ONTLRIO 

Physical F oo.tur~ 

Eldon t ownship is in the central we stern part of Vict oria. 

county, o.nd ho.s o.n ar ea. of o.ppr oximo.te ly 102 s quo.r o miles. i,Yoodville 

in t he southwest and Kirkfiold i n the northeast a.r e t ho mo. i n villo.ge s 

in t he t ownship, and Bo lsover, Eldon Sto.tion, Ar gyl e , Glono. r m, 

Lor noville Junction, Har t l 0y, o.nd Grasshill smo.ller communities. 

The surface of the t o"WIJ.ship is f airly flat with l oco.l 

r elief, a. r efl ection of pregl a cia l valleys i n t he bedrock , or 

drurnlin s o.nd ice-cont a ct depo sit s. The vo.lleys trend fr om a l mo st 

north to northeast, and have f a irly steep sides . The dr umlins a.r e 

o.lno st wholly confined to the souther n and northeast ern part s of 

the t ownshi p . The ice-cont Qct depo sits ar e f a irly well sco.ttor ed 

over t he Qr eo. o.nd ar o r ecognizable by hills and hollows i n mor e or 

l ess st r atified gr ave l o.nd sand . No t able depo sits of t his t ype o.r o 

LogQn Hill, a.bout l ! miles southeast of Bolsover, tho hills o.t 

Kirkfie l d, t he unnamed hill about 2 miles west of Gl eno.r m, o.nd a 

hill a.bout 2 miles northwest of Lornoville Junction . 

The altitude above sea-level vari es from 800 f oot a. l ong 

Co.no. l Lake i n the northwest t o over 1,000 f eet on the hills a.round 

Goos e Lake i n the southeast cor ner. 

A topogr aphic f eature worthy of not e in t his t ownshi p i s 

t he shor eline of gl acia l Lake Al gonquin. 1 In the north, t his shore-

line i s marked by steep , wave-cut bluffs o.nd t orrc.ces, wave- built 

1
Gol dthwait, J. w.: An Instrument a l Sur vey of the Shore

line s of the Extinct Lake s Al gonquin and Ni pis sing i n Southwest ern 
Ontario ; Geol. Surv., Co.nado. , Mom. 10 , 1910. 

Johnston , w. A.: The Tr ent Valley Outlet of L.-,Jce Al gonquin 
o.nd the Defor mation of the Al gonquin W8.t er Pl ane i n t he Lake Simcoe 
district, Onto..rioJ Geol. Surv ., Co.no.do. , Mus. Bull. No . 23, Gool. 
Series No . 32, 1916. 
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gr o.vel bo.r s o.nd ridge s, o.nd wavo- wo. shed t err o.ces . On t he wo st 

side of t he t ownship t hese f oo.turos a.r e l e ss pr onouncod and on t he 

co. st s i de t ho beach is not o.t o.11 distinct but co.n be seen her o and 

ther e bet ween the 860 and 880 foo t cont ours. 

A l ar go shallovv ombo.ymont of Lo.ke Al gonqui n can be tra ced 

just ea. st of Lo gan Hill. This embo.ymont opens t o t he west just 

north of t his hill, whe r e a strong , bay- mouth bo.r W" S built by t ho 

wave s of t ho mo. i n l o.ke . The openi ng t o tho ea.st was through a. f o.irly 

no.rrow valley a.bout 2 nilos south of I\ irkfi e l d . 

Geo l ogy o.nd i,Yat or Supply 

Bedr ock For mat i ons and The ir Wat er-boo.ring Propertie s . 

Eldon t ownship i s underlo.in by Trent on limestone of Or dovician a.go . 

This f ol"ru:l.tion outcrops over o. consider able po.rt of the t ownship 

and di p s gently to the southwe st . This di p a ccounts f or the numer ous 

northeast-facing scar ps i n the o.r oa . Bedrook i :r.irnedi o.t ol y under thu 

drif t is, i n :mn.ny place s, much weather ed and broken i nto small pi ece s 

and is l ocally called 11 sholl11
' r ock . 

Bedr ock in this t ownshi p o.ppears t o co.rry a f a ir amount of 

wo.t or. In mo.ny place s tho solid r ook prevents the downwar d flow of 

the gr ound wat er and its fr actur ed surfo.ce o.cts as o. r e s ervoir. I n 

other pl o.oos the wat er i s collected i n deeper fr actures o.nd fissur es 

in the r ock and pos s i bly oven in under gr ound stroruns . 1 

1 Mr . M. Finn, l ot 34, South Porto.ge r oad, con. VI, 
r eported that t ho windmill on his well ho.d pumped up numer ous 
small fish 6 to 0 inches l ong . He also r eported tha.t runni ng 
wat er could be heard in t he drill-hol e . This well is dug a. 
measured 12 f eet and drilled an esti mated 12 f eet. The dug 
part is cribbed with stone o.nd is 4 f eet in di o.met or. The drill
hole has a u-inch cas ing. The well is o.ppr oximo.tely l~ miles 
from Canal Lake, the near est body of wat er. 
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Of the 475 wells in the t ownship, 35 ar e drilled and 40 

are dug and drilled, giving a total of 83 that may be classed 

roughly as drilled wells in bedr ock . Of t his 83, 24 have medium 

to good supplies , 15 poor supplie s , 25 ar e gassy. salty, or .have a 

miner a l taste , and the supplies of the r emaining 18 ar e unknown. 

Unconso lidat ed Deposits and Their ~Vo.ter-bearing Propertie s . 

The gr eat er part of the drift covering Eldon t ownship is ground moraine . 

This is made up of a somewhat clayey t o sandy till that nowher e r eache s 

a very gr eat thickness, and whose thicknes s decreases t o zero where 

the gently dipping bedr ock r eache s t he surfa ce . 

Glacio-fluvial or ice-cont act deposits ar e f airly numer ous 

in t his t ownship . A line of such deposits extends fr om northeast of 

Victoria Road village southwest through Kirkfield t o Logan Hill. Two 

well-defined eskers, one north and one south of Victoria Road village , 

coal es ce about 1 mile southwest of the village and the continuation 

can be tra ced intermittently southwest t hr ough Kirkfi e l d until it 

t er minat es at Logan Hill. Logan Hill its elf i s probably a kame or 

possibly a delta ic depo sit. 

In the central part of the t ownship, ice-cont act depo sits 

of sand and gr avel f or m t ho south side of t he wide Grass Creek valley . 

This deposit extends southwe stward t hr ough Ar gyl e and t erminat e s i n a 

kame 2 miles we st of Lor neville Junction . 

Another simila r deposit extends southwe st f r om t he edge of 

the t ownship and t er mi nate s in a kamc hill about 2 miles we st of 

Glonar m. An e sker ridge can be easily tra ced al ong this deposit. 

Still anot her ice-cont a ct deposit surrounds Goos e Lo.ke i n 

the extreme southeast corner of the t ownship and ext ends northeast 

i nt o Fene l on t ownship and southwest i nto Maripo sa t ownship . 

These ice-cont act depo sits prov i de the principal supply of 

sand and gr avel f or t he t ownship . Other sources of gr ave l ar e t he 
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numor ous boo.ch ridgos and bars f or med by gl acial Lo.ke Al gonquin 

al ong its shore , or in sho.llow wo.t cr i n tho northwest cor ner of 

t he t ownshi p . 

Drumlins o.r e numer ous in t he south, southeast, o.nd north

east of the t ownshi p . Thes e hills, elongat ed i n the direction of 

ice f l "'1ir, ar e composed I'lD. i nl y of sandy till contai n i ng many boul de rs 

o.nd pebbles . Sone of t hos e i n the northeo.st cor ner wer e isl['_nds in 

Lo.ke Al gonquin, and boo.ch depo sits of strat ified sand and gr o.ve l 

occur al ong t he ir l ower slope s . 

Ther e ar e a f ew small occurrences of s i milo.r mo.t eria l above 

this l evol, evi dently deposit ed in small, t empor ary l akes formed 

during the melting awo.y of the ice . 

A white t o cream or br own col our ed , ca lcar eous mo.rl is o.lso 

found beneath 3 to 4 f eet of muck i n t he swo.mpy bottoms of the mo. i n 

valleys in the t ownship, but o.s yet ho.s no economic i mportance . 

The mo.i n wat er-carrying bod s or aquifers in El don t ownshi p 

occur in unconsolidated mo.t orial. Sand and gr ave l pockets , l enses , 

and bods scatter ed t hr ough the drift or on the surface of the bedr ock , 

ice-cont act depos its of sand and gr avel, and gl acia l l ake deposits of 

sand , gr ave l, and silt ar e mos t likel y to supply wat er i n suffici ent 

quantitie s fo r l oca l use . It wo. s r eported that wat er in some we ll s 

wo.s obta i ned f r om clay or cb.y till. Hpwever , clo.y o.nd clay till 

normn.lly yield wo.ter very s l owl y to o. we ll, o.nd it is more pr obnble 

that the we lls n.r e i n smo.11 l ens e s of sand or s ilt or possibl y sandy 

till. In some pl a ces ther e ar e known to be ho l es or passages in clay 

or clo.y till i i nch t o sever al i nches i n di amet er that mo.y yi e ld 

consider b l e quantitie s of wat er. 

Many we lls i n tho t ovmships c1rn be pumped dry, but fill 

a.go. i n in o. r e l ativel y short time . Those wells o.r e probably dug i n 



... 18 ..; 

clayey till or sandy clay till through which water passes very 

slowly. The water supply from such wells might be improved by 

enlargi ng them, thus increasing the res erve of wat er . 

One flowing artesian well was reported in the t ownshi p,, 

but is plugged, suppos edly t o keep the well from overflowing; and 

the claim could not be substantiat ed. 

Over 18 springs occur in the area , but little can bo learned 

of their source from their location and dept h . Most of them; a s is 

to be expected, are on the side s of hills in sandy mat erial. Out

cropping lenses of sand or gr avel overlying impervious clay strata 

may channel the water to the surfa ce at those points. Springs in 

l ow-lying ar eas may be seepage from a wat er-table at the sur face . 

Glacio-lacustrine sand# gr avel, and silt beneath th6 muck in swampy 

ar oas f orm good r e servoirs for ground wat er . Most springs a r c us ed 

to f orm open ponds or t anks for wat ering stock# and ar e not ve ry 

i mportant sources of wat er in this t ownship . 

All the villa.gos in the t ownship obtain t he ir supplies from 

privat ely owned we lls in glacial deposits. Bolsover obta ins its 

supply from glacio-lacustrine sands, Kirkficld from glacio-f luvia l 

sands and gravels~ Woodville , Ar gyl e , and Lornevill e Junction fr om 

l ens e s of sand and gravel in till; and Hartley and Glenar m f r om gr ave l 

and fr actured rock on top of bedrock. 

Analysis of Wat er Samp l es 

Twenty- e i ght r epre sentative srunpl os of wat er we r e analysed 

f or t ho ir miner a l content in the l abor at ory of the Mines BranchJI 

Department of Mines and Technica l Surveys . The t able of analyses 

summariz e s the r esults. 
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Conclusions 

This investigation warrants the foll owing conclusions. 

1. The ground~wr:ttc-r -oupp.ly _i n ~ 16on -t-.i1.:ns.hip . is r,ort:l.lly ouff'lo ier.;t 

f or domestic, stock, and municipal us e . 

2. Exc eptionally dry se~sons will r e sult in a l owering of the ground

wat er t able and a drying up of the shallower or poor er quality wells. 

3. The only measur e s available t o counteract such occurrences a r e : 

(a) To deepen the existing we lls; 

(b) To avo id excessive us e of wat er; 

(c) To r efr ain from cutting off the f or est cover and draining 

the swamps , whi ch act as natura l r es ervoirs f or gr ound wat er. 

4. The wat er-boo.ring beds in t he ground mor a i ne depos its ar e composed 

of irregular po ckets or l ens es of sand, gro.vel, and sandy clay. 

5. Glo.cio-fluvio. l and glacio-la custrine depo sits f orm ~he mo st 

i mportant aquifers i n the t ownship . 

6. The quality of wat er obta i ned fr om t he gl acia l drift is quite 

suitable f or domestic use . 

7. The a.mount of wat er obta i nable fr om any well depends on the thickness, 

extent, and por osity of t he aquifer penetro.t ed . 

8 . The bedr ock i n tho ar ea supplies conside r ab l e wat er, but much of 

it i s sa lty, gassy, or has a miner a l t a ste and is not suitc.ble f or 

human consumption. 

9 . The depth at which wat er may be expected can be estimated for any 

point in the township, but whether or not an aquifer will be found 

at that point cannot be pr edicted. 
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