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PART I 

INTRODUCTION 

This r eport dea ls wi th the ground-water conditions of 
part of an a r ea in southern Ontario investigated by the Geological 
Survey in 1936 and 1 937 . The entire a rea covers approximately 
800 square miles. It consist s of King, Markham, Sca r bor ough , 
Vaughan, and '.Th:'..-G:;hurcll. townships , York county ; Albion and Toronto 

1 Gore township s , Pee l county; and Pickering township, Ont~rio county. 

A gradually diminishing annual rainfall over the 5-
year period 1931 to 1936, culminat ing in the extremely dry sea son 
of 193~, brought about a lowering of the ground-water level that 
resulted i n serious wa t er shortages in many localities , Many 
farmers found themse lves virtually without water , and the supplies 
of some villages dwindled to quite i nsufficient amounts . The 
water supplies throughout the entire a r ea are derived fo r the 
most part from grou,.~d water. The pr i ncipal object of this report 
is , conseauently , to aid those who are in need of new or further 
supplies. 

As the gro~:d wate r is dir ectly related to the 
geology , both bedro::ik and super fic i al deposits wer e stud i ed 
and mapped. All availabl e informatio:i pertaining to some 8 , 700 
wells was r eoorued and 2CO i:ra.te1· Garr.ples were collected for 
analysis. T, H. Clark ( 19f6) o.nd H . N. Hains-Cock (1?37) ma~pped 
the superficia 1 geolo gy, and also directed the collection· of 
water data. Dr. Cl ark was ab l y af'Sisted in the field by J. 
H. Douglas, J . W. Britt.on, D. K. Stadlemaa, G. W. Matheson, 
M. E. Woods, and E. C, S . Gould, and Mt. Ha ins took by J. H. 
Douglas, P. D. Bugg, M . E . Woods , W. B . Gray, E . A . Gray, W. 
E. Tvlreed, a~d J. F . Clancy. J . F. Caley , assisted by M. c. 
Gardiner, stud i ed the bedrock ~ormations. 

Thanks are her e extended to the farmers throughout 
the area for their co-oper a tion and willingness to suppl y infor
mation re garding their wells . Valuab l e assistance was given 
by the well driller s and by severa l municipal author i t i es who 
willingly suppl ied all avai l ab l e data . 

To H. C. Riclmby , Deputy Mi ni ster of Mines for 
Ontario, and R . B. HarlmesG, Onta rio Natural Gas Commis sioner, 
thanks are her e expressed for their hearty co-oper r.tion in the 
worke 

Publication of Results 

The essential information pertaining to gfound-water 
conditions is being issued in r eports covering sach township in 
the a rea. Township authoriti es will be supplied wi t h the infor
mation covering their respective townships . In add i t ion, per
tinent data on ea ch wel l have been compiled, and may be obta i ned 
from either the Chief Geologi st, Geological Survey, Ottawa, or 
the Provincial Geologist, Ontario Department of Mines , Tor onto. 
When requesting such additional information, the applicant should 
clea rly sta t e the exact locatl~n~ giving the lot and conc e ssion 
of the district ab out which data are required . 

With ea ch r eport is a map consisting of tw-o figures~ 
Figure 1 shows the surface f ormat ions t:iat will be encountered, 
and Figure 2 shows the position of a ll wel J.s for which records 
a re ava ilable , together with the class of well at each loca tion. 

The material conta i ned in Part I of this report refers to the 
entire area comprising a ll the t~vVIJ.ships ment ioned . The genera l 
discussion of gr ound water is universally applicable , Part II 
deals specifically with the ground-water conditions of one township . 



- 2 -

GLOSSARY OF TERMS USED 

Alluvium. Deposits of earth, clay, silt , sand, gravel, 
and other materia l in lake beds and in the flood pl a ins of modern 
streams. 

Aquifer . A geolo gic formation or structure that 
tranrunits water in sufficient quantity to satisfy pumping wells 
and springs . 

Bedrock. Bedrock, as here used, refers to partly 
or wholly consolidated deposits of gr ave l, sand, silt, clay, a nd 
marl that a.re older than the gl a cial drift. 

Contour. A line on a ma:p passing through points t hat 
have the same elevation above sea-level. 

Continenta l Ice-sheet. The great ice- sheet that 
cover ed most of the surface of Canada many thousand s of years ago . 

Escgr prnent . A cliff or a relatively steep slope 
separa ting level or gently sloping areas . 

Flood Plain . A f l a t part in a river va lley ordinarily 
above wa t er, but covered with water when the river i s in flood. 

Gl acia l Dr ift. A general term . It includes a ll the 
loose unconsolidated material s that were depo sited by the continent a l 
ice- sheet, or by waters ass ociated with i t . Cl ay conta i ning boulders 
form s part of the drift and is referred to a.s gl ac ial til l or boulder 
clay. Glacia l drift occurs in several f orms: 

(1) Terminal Mora ine or Moraine . A ridge or series of 
ridges formed by glacial drift tfu\t was l a i d down at the margin of 
a. moving ice-sheet. The surfa ce i s char acterized by irregular hills 
and undrained basins. 

(2) Ka.me Moraine . Assorted deposits of sand and gra-ve l 
laid down at or close to the ice mar gin. The topography is similar 
to that of a terminal mora i ne . 

( 3) Drumlin. 
gl a cial till, which has its 
ice movement at tha t~~p lace . 

A smooth , oval hill composed mainly of 
long ax is parallel to the direction of 

( 4) Ground Moraine. A boulder clay or t ill pl a i n deposited 
at the base of the ice-sheet. The topo~raphy may vary from f l at to 
gent ly rolling . 

(5) Glacial Cuhvash . 2and and gr ave l plains or deltas 
formed by streams that issued from the cont inental ice-sheet. 

(6) Shor e Line. A discontinuous esc13rpment , which 
indicates the former margin of a glacial lake . 

( 7) Bay:-r:i.0'1th Bar. A ridge of interbeclded sands and 
gr a"Ve ls formed a.cross the mouth of a. gla.c ie.1-la.ke bay . 

(8) Glacia l-lake Depos its. Sand , silt , and clay pl a ins 
f ormed in gl a cia l l akes during t~e retreat of the ice-sheet . 
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Ground Water. The sub-surface V11a. ter be low the 
water-table in the zone of saturation . 

Hydrostatic Pressure . The pressure that caus es 
water in a well to rise above the po int at which it was first 
encounte r ed . 

Impervious or Impermeab lf<l't· Beds such as fine clays 
or shale are considered to be impervious or impermeable when 
they do not permit of the percept ible pas sa ge or movement of 
ground water . 

Pervious or Permeable . Beds are pervious or per meable 
when they permit of the perceptio le p9.ssage or movement of ground 
water, as for example porous sands , grave l, and sandc::tono·. 

Pr e-glacia l Land Surfa ce. The sur face of the l and 
befor e it V1ras covered by the continental ice-sheet . 

Recent Depos its, Deposits that have been l a id down 
by the agencies of V1ra ter and wind since the disappe9.rance of the 
continental ice-sheet . 

Unconsolidated Deposits . The mantle or covering of 
al l uvium or glacial drift consisting of l oose sand , Gr avel , clay , 
silt, and boulders that overlie the bedrock. 

Water-table. The upper limit of the part of the ground 
saturated with water. This may be very near the surface or many 
feet below it. 

Perched Water. Water separr:1.ted from an underlying 
body of ground ws ter by nrisa tura ted rock . 

Wells . Holes sunk into the earth so as to reach a 
supply of water , 
to as dry holes . 

vrhemino water is obtn ined they a re referred 
Wells are divided into four classes: 

(1) Flowing Artesian Wells. Wells in which water is 
under sufficient hydrostatic pr essure to flov above the surface of 
the ground at the well . 

(2) Non-flowing Artes ian Wells. 'V'Tells in which the 
water is under hydrostatic pressure sufficient to raise it above 
the l evel of the aquifer but not above the level of the ground 
at the well . 

(3) Non-artesian wel ls. ·wells in which the vrater does 
not rise above the V1rater-table or the aquifer . 

(4) Intermittent Non-artesian Wells . We lls that are 
intermittently dry . 

GENERAL DISCUSSICN OF GRCUND WATER 

Almost al l the >vater recovered from beneath the earth ' s 
sur fa ce for both domestic and i ndustr ial uses is meteoric water, that 
is, water derived from the atmosphere . Most of this water reaches 
the surface as r a in or snow . Fri.rt of it is carried off by streams 
a s run-off; part evaporates either directly from the su.rface and 
from the upper mantle of soil , or indir ectly through transpiration 
of plants; and the remainder sinks into the ground to be added to 
the ground -water supplies . 

The proportion of the total precipi te.tion that sinks 
below the ground will depend largely upon the type of soil or surface 
rock, and on the topography; more water will sink into sand and gravel 
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for example, than into clay; if, on the other hand , the re gion is 
hilly and dissected by numerous streams , more water will be immediately 
drained from the surfa ce than in a r e l a tively flat area . Li ght, 
continued precipitation will furnish mor e water to the underground 
supply than brief torrential floods , during which the Jr"Uil-off may 
be nearly equa l to t he pr ecipitation. Moisture falling on fr ozen 
ground will not usually find i ts way below the surfa ce , and, there
fore, will not materia lly r eplenish the ground-water supplies . 
Li ght r ains f a lling durin g the growing season may be wholly absorbed 
by pl ants . The auantity of moisture lost t hrough direct evapor ation 
depends l argely upon temper'3. ture , wind, and humi d.i ty . 

Beca use of the l a r ge consumption of ground water in 
sett l ed a r eas , it may seem surpr i sing t hat precipitation can f urnish 
an adeoua te suppl y . However , when it i s borne in mind th1;1.t a l ayer 
of water 1 inch deep over an a r ea of 1 square mile amounts to appr oxi
mate l y 14 , 520 , 000 imperia l ga llons, s.nd that the annua l pr ecipitation 
in this a r ea , fo r example , i s about 30 inches, it wi ll be seen that 
ea ch year some 435 , 600,000 ga llons fall on each square mile. If we 
estimate that only 10 per cent of th i s, nrune l y 43 , 560 , 000 ga llons, 
is cont ributed to the underground supplies , it will be seen that the 
annua l rechar ge for the entire a r ea of 800 sauare mi l e8 is 34 , 848,000,000 
ga llons. The annual consumption of wa ter in this area is not Im.own, 
but an estimate based upon per capita consumption shows it to be only 
about one- tenth of t he annu.q l r echa r ge as estimated e.bove . I t seems 
reasonable then, t o conclude that precipitation is adeouate to furnish 
supplies of ground water fo r the area . 

In most r egions of the wor l d where pr ecipitation is 
effective , there is an unde r ground horizon known as the ground-water 
level or "water- table 11

, which is _the upper surfo_ce of the zone of 
water- satur a tion. Water that sinks into the ground f i nds its way 
downward to wher e it either r ea ches this ~~ter -table or comes in 
contact with an impervious le.yer of rock. Such a l ayer may stop 
further downward percolation, resulting in perched water. I f the 
water-table is at or near the sur fa ce , there will be a lake or swamp ; 
if it i s cut by a va lley, there wil l be a stream in the va lley . 

All rocJ:s a re to some degree porous, that is , the indi
vi dual grains or particles of which they are composed are partly 
surrounded by minute open spaces or p::ires , Water stored within the 
rooks fills these spa 0es , A f ine-grained rock such as sha l e , lirne 
stone, or clay may have su~h sma ll pores that the contained wn. ter 
will not flow read ily, and we?.lc sunk in such rocks may obtain little 
or no supply of vra tar . Such rocks a r e considered. impervious. Those 
rocks on the other hand that r eadi l y yie l d their water to wel l s a r e 
ca lled water-bearing beds or aquifer s . Sand o.nd gravel , porous 
sandstone, and sand form sood aqu ifers. A clean gravel constitutes 
one of the best types of aquifer , a s it is sufficientl y porous to 
yie ld i ts water freely. 

Many shallow we l ls that derive their vm.ter from below 
the -water - t ab l e have become dry. In many caRes this is due to the 
lowering of the vra.ter- tab le be low the bottom of the well . So long 
as the a nnua l recharge i s equal to or greater than the loss through 
consumption and underground dra i nage , there will be no lowering of 
the water - tab l e , and hence we lls sunk below this l eve l will hfrve a 
permanent supply . I f, however, the annual precipitation were to 
decline over a.···pr,~ .:..::-d of year s , t he quantity of water available for 
recharging t he underground supply would necessarily decrease , and 
if it were to decrease to a po int where loss through consumption 
and undcrgtcrund dr a i nage was greater than the annual recharge , the 
level of the water-table would be lowered and some wells would go 
dry . Such a decline in precipitation occurred i n the general area 
under cons ideration during the 5- year period 1929 to 1935 . 

Although springs are utili z-ed in some parts of this 
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area, the chief method of recovering ground water is by means of 
wells. The quantity of water obtained from springs is usually 
small, but the town of Markham, with a population of about l,~00, 
obtains its public water supply from such a source. Two types 
of wells are in common use , namely dug we lls and drilled wells, 
the former outnumbering the l atter by about ten to one. In places 
where the aquifer yields its wate r slowly, dug wel ls, because of 
their gre~ter storage capacity, a r e more satisfactory than drilled 
wells. However, if proper pr ecautions are not taken, dug wells 
are more like l y to become contaminated by polluted surface wnters, 
especially in· barnyards. Ground water for industrial and cormner
cial uses, where l arge quantities are required, is commonly obtained 
from the deeper drilled we lls . \II/hen drilling such we lls, the more 
shallow and perhaps smaller supplies can be ca sed off and drilling 
continued to where adequate supplies are encountered . 

The wells have been classified as a rtesian Qnd non-artesi~n, 
and artesian we lls are subdivided into flowing artesian and non-flowing 
artesian . A fourth class, called intermittent non-a:•rtesian, comprises 
those wells that dry up periodically. 

DESCRIPTIONS CF FOIWiA TI0NS AND THEIR WA TER-BEAR I NG PRCPERTIES 

Bedrock Formations 

The bedrock formations that underlie the area are listed 
in the follovring table:l 

1 r· 

1caley, J . F.: Palaeozoic Geology of tho Toronto-Hamilton 
ar ea , Ontar_io, Geol. Surv ., Canada, Hem. 
244 , p. 12 (1940). 

System 

Silurian 

Formation 

Lockport 

Medina 

Q,ueenston 

1 Meaford 
~ 

j' . . Dundas 
Ordovicia~ 

Table of Formations 

ThicJmesE!i 
(Feet) 

151 + 

Lithology 

Light grey dolomite; some 
brownish , biturninous, 
dolomite at top . 

74 ± ' Red, green, and grey shale; 
grey, sandy, and shaly 
dolomite (Cabot Hea-d)J 
gr~y , magnesian and argillaceous 
lime stone (Manitoulin); 
grey sandstone (Whirlpool). 

340 - 400 · Red, in part sandy, shale. 

120 ± · Grey, bluish, and brownish 
sha le, with thin layers of 
limestone; calca reous sandstone 
and a rena ceous shale. 

550 :t Grey and blue shale; thin, 
sandy beds ; thin, lenticular, 
limestone beds . 
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100 - 250 

550 

Dark grey to nearly black, 
slightly bituminous shale. 

Chiefly grey limestone, 
in pl a ces dolomi td.c and 
shaly; sandstone and arkose 
at the base • 

Granitic and a lter ed volcanic 
e.nd sedimentary rocks. 

Precambrian 

These rocks consist of granitic and altered volcanic 
and sedimentary formations that underlie the Palaeozoic sediments 
unconformably . They are not an :important source of water in the 
area . Water contained in these rocks probably occurs in j oints 
and fissures. From the few· wells th.<i.t ha.ve reached the Precambrian, 
the water is reported to be highly mineralized. 

Trenton and Black River Formations 

The Trenton and Bl a ck River formations consist 
predominantly of grey and blue-grey limestone, and are at least 
550 feet thick. Thin la~rs of shale occur in some parts of the 
succession, and dolomitic limestone may be pr esent in the lower 
part of the Black River beds. Coarse sandstone or a rkose, resting 
unconformably on the Precambrian, is kno~m to occur in some localities . 

Water found in these rocks occurs i n cra cks, fissures, 
or solution channels, and along bedding planes . The limestone itself 
il' too fine fT8.incd and corn:-pact· to be 1.'mter yieldinr; , but the coar'!>e 
sandstone or a rko se may conta in a consiQerable ouantity of water . 
'v'iater derived from these foroa tions is common l y hi ghly minera lized 
and unfit for domestic use . 

Collingwood Formation 

The Colline;wood formation consists 0£' dark grey to 
black, fine-grained, thin-bedded, bituminous shale . It is about 
30 feet thick . Water recoverable from these r ocks occurs large l y 
in fractures and along bedding pl anes ; the shale itself is too 
fine grained to y i eld its W'1ter f r eely . The wr.i.t er obtained is 
usually too saline for either domestic or stock purposes. 

Billings Formation 

The Billings formation is a thin, and evenly bedded, soft, 
bituminous shale that weathers dark gr ey, bluish, or even yellowish. 
On fresh surfaces it is dark grey to nearly black, with distinct brown 
and green shades in many phces. Much pyrite occur s in the dar ker 
parts. 

The shales are exposed on both Rouge and Little Rouge 
Rivers a short distance above highway No. 2. They also outcrop 
on Du.ffin Creek, where they may be seen on lot 15, cons. lI~~nd III, 
and on lot 13, con. IV, Pickering tp . No other exposures of this 
formation occur in the area, but the shales underlie a ll that part 
east of a line joining the mouth of Rouge River and Lemonville. 

Some water occurs along the bedding planes of this 
formation, but the ouanti ty recoverable ;_s small and the water saline . 
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Dundas Fonna.tion 

The Dundas formation is prevailingly a bluish grey , 
thin-bedded sha le that weathers somewhat lighter. There is, 
however, some variation from compact, blue, argil l aceous shale 
to buff or yellowish, silty, and freouently arenaceous rock. 
Ha.rd bands, hath calcareous and arenaceous , occur interbedded 
with the shale; they r a r ely exceed a foot in thickness, the 
average being only a few inches. The formation is aoout 550 
fP.et thick. It outcrops on Humber and l;Yest Humber Rivers in 
Vaughan and Toronto Gore townships respectively, and underlies 
the drift throughout most of Vaughan and King townshi rs together 
with the western part of fhi tch1mch,. Markham, and Scarborough 
townships and a small part of each of Albion and Toronto Gore 
townships. 

Wate r occurs along the bedding and joint planes 
of the shales , but the rock itself is too dense to y ield its 
V1rater readily to wells. Where the formation occurs at or near 
the surface, small quantities of water suitable for domestic 
needs may be obtained from the upper 50 feet . Water ol:Jtained 
deeper in the forrnation is commonly too saline for either domest ic 
or stock uses. 

Meaford Formation 

The Meaford formation 'lS a whole consists of grey 
to bluish and even brownish, fissile shale with interstratified 
hard layers that vary in composition from impure ca lcareous 
sandstone to rather pure crystalline limestone . It is exposed 
on a smal l ltributary of West Humber River in Toronto Gore and 
underlies the gle.cial drift near the extreme western part of 
the area . It is known to be about 115 feet thick on Credit 
River a short dist0 ,nce southwest of the area. 

The shale of this formation is too compact to be 
a. good source of water . 1"..'"e lls penetrating the formation have 
yielded moder ate cue.nti ties of water pre sumab ly f rom bedding 
pl a.nes a nd .ioint cra cks, but i~ most inst!lnces the water is 
saline and not sui te.ble for domestic needs . 

O.ueenston Form.a ti on 

The Queenston formation consists of brick-red, 
thin-bedded, compact shale . It does not outcrop in the present 
a rea , but underlies the glac i a l drift in the northwest part 
of Albion a nd Toronto Gore townships . The rock is a v0ry poor 
source of water . It has been penetrated by a few wells, but 
the quantity of water obtained is small and commonly too saline 
for domestic use. 

Medina Formation 

The Medina formation overlies the Q,ueenston, and 
forms the basal part of the Silurian system in Ontario . It 
has been divided into three members , which, in ascending order, 
a r e : Whir l pool sandstone, Manitnulin dolomite, and Cabot Head 
shale. 

VJhirlpool Member. This member is 'typically a resistant, 
light grey, fine to medium-grained sandstone. It usually occurs in 
beds of considerable thickness , but , where seen in its entirety, the 
upper few feet are commonly more thinly bedded than the lower part. 
Wave marks are common, but a re best developed in the upper, thinner 
beds. The sandEtone outcrops in the northwestern corner of Albion 
township, where it lies at the base of the Ni agar a escarpment. Its 
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thickness within the a r ea is not known, but wells drilled f or 
natural gas a few miles to the west of the area show 20 feet 
of sandstone present . No we lls have penetr ated this rock, so 
that its water-bearing propert i es a re not definitely known, 
However, where it lies below the water-tabl e this type of rock 
should form a good aquifer, due t o its relatively hi gh porosity. 

Mani toulin Member. This member does not outcrop 
:~rithin the a r ea , but, us seen a few miles t o the west , it consists 
essentia lly of buff weathering , grey, rna.gnesian limestone, in 
pP.rt a r gillaceous , and disposed in even beds f rom 2 to 8 inches 
thick . The lower few feet show thin interbeds of soft gr ey or 
bluish gr ey sha l e from 2 t o 4 inches thick . This rock underlies 
the gl acia l drift in the northwestern part of Albion t ownshi p , 
and is about 25 feet thick . 

Small am.nti ties of water ca.n be expected t o occur · 
a long bedding pl anes and in solution cavities in this rock , but , 
as none of the wel l s examined penetrates this member , litt le 
definite i nformation is a va ilable re gardinr; its water-bea ring 
pro per ties . 

Cabot Head Member . Thi s member consists typical ly 
of r ed , gr een , and grey shales , sandy dolomite, sha ly dolomite 
and ferruginous limy beds . I t does not outcrop within the a rea , 
but can be seen in the ra ilway cut a t Limehouse a few miles to 
the west . It underlies the gl acial drift only in the extr eme 
northwest part of Al bion township and is at l east 40 feet thick. 
The sha l es do not form good aquifers due to their fine - gr a ined 
textur e , and the calcareous beds are few and too thin to ho ld 
much water. None of the wells e~amined penetr ates the Cabot 
Heo.d beds , but they a re not thought to be an important source 
of water in the a r ea • 

Lo ckport Formation 

The Lockpor t formation consists of magnesian limestone 
and dolomite, commonly light grey to bluish , fine to coarse l y 
crysta lline, in pl a ces ouite porous , and disp0sed in beds from 
2 to 4 feet thick , with both thicker and thinner beds loca lly 
developed . Jointing is gener a l throughout the f ormation ; it is 
commonly vertica l but very irregul ar. ''fee.thered surfaces may 
Phow joint cracks as much Fl.S e. foot wide. These ro cks may be 
seen in the extreme northwest par t of Albion township , wher e 
they constitute the upper, cliff - fonninE member of the Nia gar a 
esca r pment. The formation is perhaps 150 feet thick, with only 
the lower 50 feet occurring in the are'.l of this report . 

Appr ec iable quantities of wntor may occur in joint 
cracks , in solution cavitiei:: , and a long bedding pl anes in this 
f ormation . We ll s encounter in6 these openings yie ld sufficient 
water f or farm requirements, Numerous springs i ssue qt the 
base of the Lockport formation where the contact wi th the under
l y ing i mpervious Cabot Head is expo scd riy the topogr aphy . Some 
of these spr ings a re reported to flow as much as 3 ,000 ga llons 
an hour . 

Unconso l idated Deposits 

--- During the Pl eistocene or gl acial epoch , gr eat a ccumulations 
of- ~ce fanned at various centres in northern Canada. This ice moved 
out in a ll directions fr om these centres and covered l a r ge regions with 
what has been call ed the continental J. ice-sheet. As the ice advanced, it 
p icked up gr eat quantit i es of loose rock debris, which was deposited when 
the ice- fi..""IB.lly melted. This materia l is unconsolidated , and is commonly 



- 9-

ca lled g la ci a l dri f t , The ice-sheet advanced and retreated 
several times and on each retreat left an a ccumu l ation of drift 
on the surfa ce over which it passed . 

The area was entire l y cover ed by one or more continental 
ice-sheets during Pleisto cene time , and the fina l retreat of the ice 
left the bedrock surface cove red t o a variab l e depth wi th a mantle 
of gl a cia l drift . This drift , toge ther with flood pl a i n deposits 
of a lluvi um, constitutes the unconso lidated deposits in the a r ea , 
Most of the gl acia l drift c ons i sts of boulders and pebbles of 
various c ompos i tions and sizes embedded in a matrix of cl ay to 
fo r m a mor e or l ess impervious mass known as boulder clay . Irr0gular l y 
inte rmingled with this impervious mass , and a l so l ying ab ove , be low, 
and between su ccessi ve boulder-clay sheets , are beds , po ckets , and 
l enses of sands and gr ave l s that fonn the water-bearing membe rs or 
aquife r s of the dr i ft . The following; types of unconso lidated deposits 
occur in the o. r ea : (1) gr ound moraine ; (2) te rminal moraine ; ( 3) kame 
moraine; (4) outwn.sh sand and gr ave l; (5) s lD.cial-lake deposits ; 
(6) intergl a cial deposj_ts; and (7) a lluvium . 

Ground Mo r aine . Thi s type of gl a cia l drift is chi e fly 
boulder clay l a id down at the base of the i ce-·sheet, and consists 
of a heterogeneous mixtur e of cl ay , boulders , and pebbles enclosing 
irregul a rly distribut ed l enses and po ckets of water-la id sand and 
gr a vel. 

Po r e spaces in the boulder clay are ve r y small , and 
muc h of the conta i ned water is not r ec overab l e through we lls. 
However , whe r e the clay is sandy , sron ll domestic suppli es may b e 
obtained from i t , and l a r ge r supplies , fo r industri a l or municipal 
pur poses, can be expe cted from the included l enses and po cke t s of 
sand and gr ave l . 

At most p la ces in the ground-moraine area s , wate r is 
obtained at depths of about 40 f eet or l ess , but owing to the 
he t e rogeneous character of the depos i ts , i t is not possible to 
pr edict the depth a t whi ch water may b e encountered in any particular 
loca lity. 

Termina l Mo r a ine . Pa rt of the load carrie d by the 
continenta l i ce- sheet was dropped at its f r ont or ma r gin during 
pauses i n the general r etr eat of the mel ting gl a cie r. This l<;>ad 
cons i sted of rra terial gathe r ed during the advanc e of the i~heet, 
and was deposited as a mixtur e of bould e r clay, si l t , sand, and 
gr ave l. Streams flowing f r om the melting ice ca rri ed away o. l a r ge 
p ~rt of the si lt, sand , and finer gravel , leavins chief l y compacted 
boulder clay and heaps of l oose boul ders as terminal mora i ne . In 
genera l, such material carries very litt l e recoverable water, except 
where sma ll lenses of sand or gr avel are present . 

Kame Mo r ai ne . The hilly region in the extr eme north 
part of Mar kham and Vaug;han townsh i ps is composed of boulder clay, 
sand, and gr avel. Exposures show in r oad cuts at or near the tops 
of the hills ; some of these a re of sand , others of bou lder clay . 
At one pla ce a 6- foot l aye r of boulde r clay overl i es wel l-bedded 
sand, and wedges out southwar d; it is overlain by still mo~e sand . 
This hilly area pr obab l y re pr esents a t erminal mo r aine, the sand 
and gr ave l be ing a mixture of outwash and kame deposits r esulting 
from loc a l r eadvanc es of the i ce- front during its gener a l r etreat. 

The typica l termina l moraine pa r t of the hil l y r egi on 
contains favourabl e aquife r s a t depth , but shallow we ll s do not , in 
gene r a l, y i e ld adequate supplies. Wat er is obtained at depths of 
from 38 to 150 feet , with the deeper wells producinb the more permanent 
and l ar ge r suppli es . In the sand and grave l areas , however , whe re the 
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deposits repres ent outwash and ka.me conditions, domest ic supp,lies a. r e 
obtained within about 17 feet of the surfa ce . 

Outwash Sand and Gravel . Sand and gr avel ca rried out 
from the front of the me lting ice- sheet and deposited on plains at 
or near such a front may f orm important aquifers . These deposits 
ar e porous, and r ead ily absorb r a i n f a lling upon them . If they 
r est on impervious clay , wh i ch wou l d prevent downward percolation 
of the water, they may become saturated t o within a few feet 
of the surfa ce . Sha llow we lls i n such depos i ts CB.n b e exrected 
t o y ield adequa t e domest ic supplie s . I f the deposits a re thick 
and contain extensive gr ave l l en ses , they may y i e ld supplies 
suff ici ent fo r i ndustr i a l or municipal useR . 

Gl a cia l-lake Deposits . These depos its inc l ude the 
fil t , sand , and gr ave l depos ited in c;l ac i a l Lake Iroquois . Most 
of the deposits consist of fine sand n.nd silt , wi th the gr ave l 
occurring in the fo r m of bay-pwuth ba r s . Tho SB.ndy depos its 
va r y f rom ?... thin veneer to o t 108. st 10 feet in t!'lickne s s; the 
gr ave l dep0s i ts r each a thickness of 40 feet . Such deposits 
a. r e very porous , and will y i el d the ir water f r FJe l y to shallow 
dug wells. 

Inter gl ac i a l Deposits . The se depos i ts are exposed in 
Sco. r borough 8.nd Pickering tovmsh i ps , a l ong the shor e of Lake <mt1uin, 
where they cons i st typical l y of strat i fied sand overly i ng a gr ey , 
peaty clay . The clay is almos t impervious and very little ;.v'lter 
can be expected f rom i t . The stratified sand , however , does 
contain water, and springs i ssue from the cont'lct of the sand 
and under l y ing clay in the cliffs a long Lake Cnta rio. Unl ess 
the sand is so fine as t o partl y clog we ll s that a r e dug or 
dril l ed in it , a f~ ir suppl y of water should be obta ined. 

Alluvium . Al luvial deposits cons ist of clay , si l t , 
sand, and gr avel l a i d down as flood - pl ain deposits a l ong the 
valley bottoms of many streams . Loca lly these depos i ts may 
become very extensive . The wa ter-befl ring pr operties of a lluvi a l 
deposits a r e variab l e , but , in gener~ l, such deposits form 
f avourable aauifers. They a r e por ous , '1.nd readi l y y ie l d a 
p~rt of the ir contained water, althou~h, i n pl a ces their 
porosity may be gr eatl y reduced by t he pr e sence of fine silt 
and clay . Thi s type o.f depos i t may be expected to y i e l d modera. te 
domestic supplies through shallow we lls , and l a r ger supplies 
if the deposits a re extens ive . 

WATER ANf.LYSFS 

Both the kind and auantity of miner~ l matter d i sso l ved 
in a natura l water depend l ar ge l y upon the structur e and chemi ca l 
composition of the rocks wi th which the water has been in cont'lct . 
Wa t er may be polluted by or r,anic matt er 0r its de composition 
products. 

Ti~o hundr ed a nd ei ghty samples of we ll wa t er f r om the 
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a rea were ana l ysed for their mineral content in the laboratory of 
the Water Suppl y and Borings Section , Geolo gical Survey, Department 
of Mines and Resour c es , Ottawa . The analyses a r e given in parts 
per million , that is, in parts by weight of the constituents in 
1, 000 , 000 parts by volume of water . No examination was made for 
ba cteria , and hence a W"l.te r tha t may be termed suitab le f or use 
on a bas i s of it s miner a l content might be condemned by r eason 
of it s bacteri al content . Ba cterio lo gical ana l yses a re made by 
the Provincial Department of Hea l th , Toronto . As a rule , waters 
h i gh in bacteria have been contaminated by polluted surfa ce water . 

The following miner a l constituents include a ll that 
a r e normally f ound in na tur a l waters in quant i t i e s sufficient t o 
have e.ny pr act ical effect on the value of water s f or ordinary 
uses . 

Silica (SH'2) is dissolved in small riuanti ties from 
a lmost a ll rocks . -I t is not ob ject ionab l e except in so far a s 
it contributes to the fo rmation of bo iler sca l e . 

I r on (Fe) i n comb i nation is dissolved f rom many rocks 
as well as f rom iron sulphide depos its with which the wate r comes 
in conta ct . It may e. l so be dissolved from well ca.sings , water 
p i pes , and other fixtures i n ouantities l a rge enough t o be objec t ionab le , 
but separ ates as the hydr ated oxicie uron exposur e of the water to 
the atmosphere . Excess i ve iron in water causes sta i ning on porcelain 
or eri...a.melled wa r e , and renders the water unsuitable f or l aundry 
purposes . In the t able of ana l yses a ccompanying th i s report , 
a l umina is included with the iron and both are reported as the 
oxides , 

Ca lcium (Ca) is dissolved from a lmost a ll r ocks , 
though in grea. t er cuanti ties from lime stone , dolomite, and gyp ~um. 
Magnes ium (Mg) i s similar ly dissolved from many rocks, but 
particularly from dolomite . These constituents impart hardness 
to water and a re active in contribut i ng t o the f ormAtion of 
boi l er sca l e . The sul phate of magnesia (Mgff4) cor:,o ines with 
water to form "Epsom salts", a nd renders the vvater unwholesome 
if pr esent in l a r ge amounts . Ca lcium salts in minor ouanti ties 
have no i njurious effects . 

Sodium (Wa ) is f ound in s ll natural waters i n various 
combinat ions , though its sa l ts constitute onl y c. small pa r t of the 
tota l di ssolved miner a l matt er i n most water s in hur.1id re gions . 
Sodium sa lts may be pr eEent as a r esult of pollution by sewage , 
or of contamination oy sea WA.ter e ither directly or wi th tha t 
enc lo sed i n marine sediments . No estimate of potassium (K) has 
been made , and a ny that may be present has been inc l uded as 
sodium. Moc_(ffa te quantities of these constituents have little 
effect upon the suitab ility of a ~~ter for ordina ry uses , but 
water s containing sod i um in excess of about 100 p~rts a million 
may reouire ca r ef ul operation of steam boilers to prevent foaming . 
Wa t ers containing l a r ge quant i ties of sodium sa l ts are i njur iou s 
to crops and a r e , therefor e , unf it f or irrigat ion . The quantity 
of sodium salts may be so l a r ge as t o render a 'Nater unf it for 
nearly a ll uses . 

Sul phate (SG4) is d issolved fr om deposits such as 
gypEum and sodium su l phate . It is a l so formed by ox ida tion of 
iron su l ph i des and is, therefor e , found in mi ne waters, Sul phate , 
in combination with ca lcium and magnes i um , causes fonn~tion of 
bo iler s ca le; it a lso i ncreases the co st of softening t he water . 

Chloride (C l ) is a constituent of all natur a l vmters 
and is d issolved i n sma ll quantities from rocks . Waters from 
wells that penetrate br ines or salt deposits conta in l a r ge ouantities 
of ch loride , usua lly as sodium chloride (conrrnon sa l t) and less 
common l y a s ca lc ium chloride and magnesium chloride. Sodium 
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chloride is a chara cteristic constituent of sewo.ge , and '1.ny loca lly 
abnorma l qW1.ntity suggests pollution from this sourc e , However , 
such abnorma l quantities should not, in themselves , be taken a.s 
pos i tive proof of pollution in view of the many sources from 
V'rh ich chloride may be derived. Chlorides impart fl salty taste 
to water, and if pr esent much i n excess of 300 parts a. million, 
render it unf it for domestic use . 

The -Senn " tota l dissolved solidi::" is applied to the 
residue obta ined when a sample of ·w8.te r is evapor ated t o dryness . 
Waters n.re consider ed high in dissolved miner al so lids when they 
contain more th'.:l.n 500 p'lrtfl a million . ·waters containing up t o 
500 parts a million may be accepted for domestic use .provided they 
a re otherwise satisfn.ctory , but a content of 1, 000 parts a million 
does not prohibit c:.nmes tic use if no better supply is QVa ilable . 
Residents accust0med to the vm.tors me,y use those that carry much 
more than 1, 000 p'.:lrts a mil l ion of tofo.l dissolved solids wi thout 
inconvenience, although persons not used to highl y mineraliz ed 
vmters would find them objectionable . 

Har dness is a condit io ... i. i.rn.p'lrted to waters chiefly by 
dissolved ca lc ium and n'l.gri.-,Giu;.n compounds . It here refers to the 
soap- destroying poy;er of wn.ter ) t:hat is, the amount of soa.p tha:t 
must first be used to precipitate the above compounds before a 
l a ther is produced. The hardnesG of w<:1.te r in its origimi.l state 
is it s total h..'1. r dness, and is clas::ified as 11 per:rYJ.enent hr .. r dness" 
and "tempora r y hardne s s11 

• Perm'3.nent ha r dness rem.a in:: after the 
water ha.s been boiled . It is caused by minera l salts that cannot 
be removed from solutio~ by boil i ng , but it can be r educed by 
treating the water with natura l softener $, such as ammonia. or 
sodium ca rbonate, or with many manufactured softeners . Temporary 
hardness can be eliminated by bo iling, and i s due to the presence 
of bicarbonates of ca l cium and magnesium . Wa ters contn.ining l a r ge 
quantities of sod i um carbonate and sma ll amounts of calcium and 
magnesium compounds a r e soft, but if the l atter compounds a r e 
present in l a r ge ouantities the water is hard . The following table1 
t~ lr ' 

1 Thr esh, J. C. and Bea l e , J . F ., "The Examination of Wa ters and Water 
2upplie s" , London, 1 925 , p . 21. 

may be used to indicate the degroe 0f hardness of a water : 

Total Hardness 

Parts per mil lion Chan:i.cter 
0 - 60 •• o . " . II • ., ••••• • • , •••• • Very soft 

50- 100 •••• •• •.•.•••••••••.•• N'ocer ately soft 
100-1 50 •• , •.•••. • •. •••••.•••• Slight l y ha.rd 
150-200 ••••• •• • • ••••• • • , , ••• • ~i:odera tely ha.rd 
200-300 . e • e e e e e e e e e e 11 e e e e Dee .ff_ard 
300 + • •• •••••.•• ••••.. •••• • V ory hB.rd 

The Wd.ter samples ana l ysed wero taken from depths 
of from 7 to 462 feet , and with 51 exceptions all are from gl a cia l 
drift. They show little variation in either the total dissolved 
solids or the quantit i es of the individual constituents. As 
fa r as mineral content is concerned , the 1Na.ters a re ouite suitable 
for domestic and stock pur poses as wel l a.s for most industrial 
uses . Softening w0uld be des irab l e for l aundry purposes. None 
of the drift waters ana l ysed contains suffic i ent sa lts to render 
it in jurious to crops and so unsuitable f or irrigation . 
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PART II 

SCARBOROUGH TOWNSHIP , YORK COUNTY,ONTARIO 

Physical Features 

Sca rbor ough t ownship is in the southeast corner of York 
count y , and has an a rea of app r oximatel y ~l square miles . Danfo rth and 
Sca rbor ough ·Junction, subur ban corrununities of the city of To r onto , are i n 
the southwest cor ner of t he t ownship , 

The surface of the township is fairly fl at , though 
numer ous , low r ounded hills provide a gently undulating appear ance in many 
l ocal ities . Sur face el evat i ons increase gr adually northward from 246 feet 
above sea l evel at Lake Ontar i o to more than 650 feet i n the northwest 
corner of the township . Two prominent topo gr aphic features a r e worthy 
of note . One i s a discontinuous ridge 01· bluff that repr esents the fo rmer 
shoreline of glarial Lake Iroquois . It has been studied and des cribed 
by A. P. Col eman 0 The shoreline trends nor theasterly a cross the oust half 

1 Coleman, A.Po: Lake Iroquo i s; Ont o Dept . of Mines vol. XLV, pt . VI I, 
PP • 1-36 (1 936) . 

of the township, following the 150 and 475-foot contou~ lines . The a r ea to 
t he south of the shoreline is more l eve l than that to the north, due largel y 
to the deposit i on of gl acial-lake sands and si l ts carried from the higher 
gr ound to the north J'rio r to the fo r mation of glacial Lake Iroquois , this area 
was largely mo r a i ni c, with ridges of till and undrained hollows ; however , 
wa ve action cut down hil l s and ridges and filled the depress i ons l eaving a 
pl a in with a gentl e southward slope . The s econd pr ominent topo gr aphic 
fe a tur e is r epr esented by steep, wave- cut bluffs along tho shore of Lake 
Ont ario . These bluffs, which ri so almost perpendicularly above the l ake 
to a maximum he i ght of about 350 feet , a r e known as Scarborough Bluffs 0 They 
have the distinction of being the first p l ace in America where an int~r~ldci al 
formation was recognizedl. 

1Col eman, A. P.: Pleistocene of the Toronto Reg i on ; Ont. Dept. of Mi nes , 
vol. XLl, pt . Vll, PP • 16-1 9 (1932) . 

Rouge Ri ver , Littl e Rouge River , and Highland Creek~ together 
with the ir numerous , smal l tributari es , cross the township in a general 
southeasterly direction . Many of the smaller creeks that depend upon ground 
wate r for their flow are dr y , or nearly sot except a t times of spring floods 
or afte r heavy and pr olonged r a ins. Except in places where the creeks have 
cut thr ough the Lake Iroquois shor eline , tho valleys have gently sloping 
sides , with stream beds less than 50 f eet below the l evel of tPe surrounding 
country . In many places the small er valleys lose their identity or become 
mere ditches in the surface. 
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Geo l ogy 

Bedr ock Formations . Scarbor ough township is underlain by two 
bedr ock formations of Ordovician age . The older of these formations, the 
Billings , which underlies t he gl acial drift in the east half of t he town
ship , cons ists of t h i n- beddod, dark grey to nearly bla ck , soft, bituminous 
shal e . Outcrops of the Billings occur al ong Rouge and Littl e Rouge Ri vers 
i n l ot 2, con , 11 , and lot 1, con . III . The succeeding Dundas formation 
underli es the west half of the township . It consists of grey and blue 
shale , t h i n sandy beds , and th i n , l enticular beds of limestone . No outcrops 
of t he Dundas have been obser ved in tho township . 

Unconsolidated Depos its . The greater part of the gl a cia l drift 
in the a r ea t o the no rth of t he Lake Iroquois shor eline is ground mo r a i ne . 
This consists chiefl y of a hete r geneous mixture of clay; boulders , and 
pebbles enclosing irregularly di stributed lenses and po ckets of wate r - l a id 
sand and gravel . 

A small te r mi nal mo r a i ne , whose southern border f or ms the 
shor eline of gl a cia l Lake Iroquois ,, extends eas t fr om the wost bounda ry of 
Scarborou gh township to a po i nt about 2 miles east of S ce.rborough Bluffs . 
The r el i ef is smal l , and i n pl a ces it is d i ffi cult t o distinguish the 
t er mi nal mo r a i ne from the gr ound mo r a i ne . The materi als comprising the 
f or mer cons ist pr edomi nate l y ~f boulder clay, with s cattered pockets 
and l ens es of sand and gr avel . Both the quantity and qua lity of gr ound 
wat er derived from water - bear ing materia ls in the t erminal mo r a i ne a re good . 

One drumlin , obser ved i n l ots 1 3 and 14, con . V, is a l ow, 
smoo th, dome- shaped hill composed chi efl y of boulder clay enclosing small , 
s ca ttered depos its of sand and gr avel . 

The gr eat er part of t he a rea l yi ng south of the Iroquois 
shor eline i s cove r ed by deposits of clay, s ilt, sand and gr ave l l aid down i n 
the wat ers of that glacia l l ake . These depos i t s , whi ch overlie gr ound mor a i ne 
similar t o t hat f ound north of tho shor el i ne , var y in thi ckness f r om a thin 
venee r to at leas t 10 f eet . It is r eported that 100 feet of Lake Iroquois 
sand occurs i n a cl iff on Lake Ontar i o at Vi ctoria Pa rk i n the city of 
To r ont o . 

Sever a l l a r ge depos its of well stratified gr ave l occur a l ong 
the Iroquois sho r el i ne . They r epr esent bay- mouth bars that we r e built 
by wave action a cross the mouths of bays a l ong the shor e of gl a cial Lake 
Iroquois . The l a r ges t of these deposits is in l ot329 to 35 , con. A ; smaller 
depos its occur i n l ots 8 to 10, con . 11, and l ot 1, con . l V. These gr avels 
a r e being used for road- buildi ng, r a ilway ballast , and mak i ng concrete , and 
have pr oved to be the most valuabl e of Lake I r oquois depos i ts . 

I nte r gl a cial depos i ts are exposed in Sclr borough tovmship al ong 
the shor e of Lake Ont ario. lc ccording to J-,. . P. Col eman , a typ ical section 

lcol eman, A. P . : Pl e i sto cene of the To r ont o Region ; Ont . Dept . of Mi nes , 
vo l . XLI , pt. VII, P • 17 (1932). 

----._---.~,.------
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of the glacial drift , including the i nt erglacia l deposits , a long Sca rborough 
cliffs, is as follows ~ 

Mat erio.l 

Boulder cl ay ••••••••• ~ ••••••••••• 
Stratified clay and sand ••••••••• 
Stratified clay, pr obably var ves . 
Boulde r clay ••••••••••••••••••••• 
Stratified sand , ••••••••••••••••• 
Boulder clay ••••••.•••••••••••••• 
Stratified sand , cross bedded,,,, 
Boulder clay ••••••••••••••••••••• 
Stratified sand , ••••••••••••••••• 
Peaty clay (to l evel of Lake 

Ont a rio) , •••••••••••• 
Peaty clay continued below water 

l evele •.. ~ ...... • . • • • 
Stratified sand with wood and 

Feet 

28 
24 
15 
4 3 
21 
4 

4 5 
25 

58 ~ 
85 ) 

) 
5 ) 

shells •• •• ••••••••••• 35 

Total . • • • . . . . . . . . . • . . • • . . . . • • . • • • 388 

Remarks 

Coo l climate ; 
inter gl acial 

War m climate 

Part, a t l east , of the interbedded sand and boulder clay 
depos its expos ed al ong Sca rbor ou gh Bluffs pr obab l y extends no rth from Lake 
Ontar i o and underl i es the southern part of Sca rbor ough township . The fact 
that these depos its cont a in porous beds of sand i nt erb edded wi th r e l atively 
impervi ous beds of boulder clay would suggest conditions suitable fo r 
fl owing- artesian we lls . However , un l ess the por ous parts of the i nte r gl a cial 
depos its outcrop inland from Scarbor ough Bluffs or are very extens i ve , the ir 
supply of wate r wou l d not be sufficient to pr oduce su ch wells , and the 
pr esent small quantity of wate r is suing as springs from the i nter gl acial 
deposi t s a t Sca rborough Bluffs would i ndicat e that the poss ibility of obtaining 
f l owi ng- artes i an wells from these deposits is small , The quality of water 
derived from the i nte r glacia l depos its may be i mpa ired by the decomposit i on 
of or ganic :materials pr esent in the deposits , as suggested by excess amounts 
of chlorides and sulphates pr esent in some wells in the township . 

Alluvi a l deposits of clay, silt, sand, and gr ave l occur al ong 
the flo od pl a ins of some of the streams in the township . The deposits a r e 
thin, and a r e unimportant as sources of gr ound water . The material is derived 
ma i nly from the r ewo rking of gl a cial drift , 
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The f o 11 owi ng table indicat es the mi nimum thicknes s of drift 
a t s ever a l localiti es : 

Well No . Concess i on Lot Aquifer 

3 c 14 110 
4 c 35 100 s o.nd (? ) 

10 D 35 110 sand 
1 I 35 112 drift 
3 II 12 80 gr n.vel 
7 II 34 160 sand 
2 III 1 62 shal e 
3 III 1 102 sha l e 
6 III 24 19 drift 

41 III 27 90 drift 
4 III 35 127 gr avel 
3 IV 18 100 gr n.ve l 
3 IV 25 100 sandy gr avel 
6 I V 27 130 sand 

26 IV 28 160 drift 
9 IV 34 245 sand 
3 v 22 175 gr ave l 
1 v 25 195 drift 
2 v 32 233 s and 

\vell numbers used i n t his r eport r ef er t o t hos e wells on which data 
have been compiled, a s i ndicat ed on page 2 of this r epor t . 

2To bedrock 

Wat er Supply 

The supp ly of gr ound wat er in Scarb or ough t£l!OO!Jl$hip is no t 
abundant , but i n years of nor ma l pr ecipi tation it is sufficient f or l oca l 
needs . Mo st r es ident s i n t he s outhwes t part of the t ownship, which is a sub
urban ar ea of the city of To r ont o, obta i n t he ir wa t er suppl y fro~ t he Tor onto 
Water Wor ks system. Althoubh a satisfa ctory suppl y of gr ound wat er at shallow 
depths can be obta i ned , mos t of the we l ls i n this a r ea ar e not i n us e . 
Throughout the r emai nder of the t owns hip , wat er supp lies a r e derived entirely 
fr om wells and s prings 0 

About 92 per cent of t he wells i n the t ownshi p a r e of the 
dug t ype , and about 81 per cent obta i n t he ir wat er supp l y fr om depths of 
40 f eet or l es s . A sur vey of t he well r ecor ds show tha t about 88 pe r cent 
of the wells have a pe r manent water supp l y suf f icient fo r the pr esent 
demands ma de upon them; t he r emai nder constitut e dry ho l e s , we lls t hat go dry 
periodically, and well s t hat went dry appa r ently a s a r esult of t he l ast 
period of extremel y dry weathe r (1 931- 1936) . 
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Of the 2, 195 producing we lls and springs in Scarbor ough 
township , 2,178 obtain their water from glacial deposits, 4 from t he 
underlying bedrock, and the r emaining 13 f r om unknONn sources. As the 
extent of the interglacial deposits i n Scarborough township i s not known, 
no account is taken of the r elative ages of the princi pal water-bearing 
beds , as the water-bearing properties of the aquifers seem t o b e in
dependent of their position within the drift . 

Sand and gravel pockets and lenses within the gl a cial drift , 
as well as glacial- lake deposits of sand and gravel overlying boulder 
clay, are the chief sources of sat isfa ctory ground water in the township. 
In most we lls the statements of owners and drill ers as to the che.r acter 
of the aqui fer wer e acc epted. In some we lls the principal aquifer is 
listed as glacial clay1 material that norm.o.lly y i elds littl e wat er . Commonly 
b oulder clay is a poor r es ervoir fo r gr ound-water storage , as it takes 
up water slowly, and holds r elative l y little , Further more, due to the 
sluggish circulation , the quality of gr ound water obtairn:Jd from boulder 
clay is commonly poor . Ir. wells where tho yi eld is consid ere.bly 
gr eat er than mi ght be expe cted, it is possible that the boulder clay 
is mixed with sand or even consist of fine sand or sil t , with a por o 
space lo.rge enough to per mit mor e r eady circulati on . Ther e is no 
way of as certaini ng wher e a wo.ter - bearing deposit of sand or gr ave l may 
occur i n the boulder clay , unless it out cr ops at the sur face or has b een 
located by a well or t est boring. Wells t hat depend entir ely upon 
b oulder clay for their water ar e not satisfactory, and probably go dry , 
n ot as a r esult of any fluctuation in the gener a l ground-wat er luvel, 
but because the r ate of c onsumption is gr eater th an tho r at e at which 
the clay aquifer will y i Gld wat er to the we lls . Such we lls may b e 
e~sily depleted if drawn upon heavily, but may gr adually r egain their 
former wQt6r l evel if a llowed to stand unused, or if c onsumption 
is materially reduced . 

Many we lls obto.in the ir wo.ter f r om glo.cin.1- lnke deposits 
of silt , sand , and gravel overlying b oulder cle.y, south of the Iroquois 
shor eline . The aver age dept h of t he so we lls is 0.bout 20 foet . In the 
southwest po.rt of this area, the gl a cial-1£\.ke de:pos i ts be;;corn.e th i nnE:r , 
and tho supply of gr ound water obtained from them is not sufficiont 
to meet both domesti c o.nd stock r equir emonts. It is thought t b.'.t the 
supply might be increased by deepening the we lls into the under l ying boulder 
clay and thus for ming a l arger r eservoir for the water to collect in , The 
most satisfactory suppl y of ground wat~r yie l ded by deposits of Lo.ke 
Iroquoi s is obtained from extensive gr o.vo l beds a l ong the I roquois shoreline . 

The intake a r ea for the gr ound water i ncludes o.lmost tho 
entire surfo.ce of Scarb orough township, n.s well as o.r eas to the north • RC'.in 
falling upon sand and gr avel wi l 1 penetr ate ro.pid ly, and such wi.teria l 
is widespr ead south of tho La.ke Iroquois shor olino . Contour s dru.vm 
through the wo.t er l ovcls of non-artes i an wells show a gr adual s l ope from 
north to south a cros s the township . The movoment of wc,ter thr ough ·,, 
an aquifer t o.ke s pl a ce d own the hydraulic gr r.dient, rui.d hence it is 
probable that ar oas to th o north contribut u to the ground wat er supplies 
r ecov er ed i n Scarborough townsh ip . 
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The bedr ock formations immediately underlying the glacial 
drift in Sca rborough township are no t a good s ource of gr ound water . Three 
wells l ocated in lots 1 and 4, con . III, derive gr ound water from the 
Billings formation at depths of 8, 17, and 85 feet from the surface of the 
gr ound . The wat er y i elded by the shallow 8-foot well is sufficient to 
supply both domestic and stock needs of a farm; the supply from the 17- foot 
well is SIT\D.ll and i ntermittent; and tho wntur obto.inod from tho 8f- foct vrell 
conta ins a l a r ge amount of sodium chloride ~ common salt) , whi ch r enders it 
uni'it for domestic use . A well , 404 feet deep in lot 27, con . B, is obtain
i ng water from the Dundas formation . The water is reported to contain a 
large quantity of dissolved sal ts and cannot be used for domestic or stock 
purposes . Fr om t he littl e evidence available , it is thought that wate r 
obtained from wells drilled only a short distance into bedrock is much 
more satisfactory than that from deeper wells . This is due lo.rgely to the 
fact that water obtained at depth has boen longer in contact with the 
rock, and thus has had more · opportuni~y to take into solution various 
soluable salts in the r ock . There is also the possibility that-some of the 
water from deep wel ls i n bedrock is connate water , the.t is, sea wate r that 
was trapped in the rock at the time of its fo r mati on . 

Buri ed stream ohannels could not be recognized from the 
evidence of t he wells . Su c:Q.. channels should contain quantities of sand 
and gr avel, and hence form favourable source beds fo r large supplies of ground 
water . The occurrence in a limited area of se\"eral drift vrells that are 
appr eciably deeper than the average might indic te tho presence of such 
an underground channe l , but the deep drift wells in Scarborough township 
ar e so scattered that no reliable conclusions as to the location of buried 
channels can be drawn . 

Of the e i ght, flowing- artesian wells in Scarborough town
ship , all but one are in shallow valleys . It is probable that the under
ground conditions that produce these flowing- artesian wells are l ocal , and 
that elsewhere the possibilities of obtaining such wells in the township 
ar e not good . 

Small springs are fairly numer ous throughout the township . 
They occur chiefly a long the cliffs at Scarbor ough and along the oase of 
the r~oquo is shoreline , where por ous sand and gravel beds and lenses resting 
upon impervious boulder clay are exposed by natural slopes. In general , 
they ar e not an inportant source of ground water , although in places they 
supply both domestic and livestock needs . Many of the springs , espe cial ly 
those that draw their lfater from por ous beds of limited extent, a r e inter
mittent , and therefore, unsatisfactory . It was reported that the flow 
from springs a l ong Sca rborough Bluffs had incr eased when shallow·, non
artesian wells in that vicinity vver e no lor..ger usede This would suggest 
that the springs ar e due to the exposur e of the water- table at the Bluffs 
and are not the r esult of flowing- artesian conditions in the ar ea . 

Village Suppl i es 

~11 the villages in Scarborough township obtain their 
wate r from privatel y owned wells ; the supply coming entirely from the 
gl a cial drift . The wate r supplies in all co:rmnuniti es were reported to be 
sufficient . 

[.·nalyses of Water Samples 

Fifty- five oamples of well water from Scarbor ough town
ship were analyzed for their Nineral content in the laboratory of the 
Geological Survey of Canada . The samples were taken from depths of from 
4 to 233 feet , and with one exception ar e all from glacial drift . Sample 
No . 32 is of wat er derived f r om the Billings formation . i,l thoui;h this water 
is r eported to be used for donestic purposes , the extremely high sodium 
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chl oride content would i ndicate that it is not satisfactory. The waters f r om 
the glacia l drift we r e found to be suitable for do:rrrest ic and farm use , but 
gr eat cnr e should be taken to prevent their contamination by surface waters. 
Sever al vvells i n the township ar e r epo rted to y i eld water with a sulphur 
taste and odor, due to tho pr esence of hydrogen sulphide . This cont amination 
may have resulted f r om the deco~pos ition of organic rontter in the dr i ft . 

k 
J: .. mounts of Dissolved Mineral Matter in Water s 

Collected i n Scarborough Township 

Constituent 

Total di ssol ved solids •••••••••••••• 
S ilica ••..................... ···•·•• 
Iron (Fe203) and alumina (Ll203) •••• 
Calcium ••••..•.•.••.......••.....••• 
Magnes ium ••••...••. o •••• , ••••••••••• 

S oditun. , .••...•••••••••• •. • • • • • • • • • • 
Sulphate •••••••••••••••••••••••••••• 
Ghl oride•••••••••••••••••••••••••••• 
Total hardness •••....••••••.• , •••••• 

k In parts per million. 

Water f r om gl acial drift 
(54 analyses) 

Maximum Lverage 

2,200 417 . 4 
56 12 . n 
22 5 . 6 

300 86 . 3 
58 22 . 6 
58 14 . 3 

241 72 . 4 
540 3le3 
90}> 300 . 6 

Conclusions 

Minimum 

140 
2 
2 

17 
2 
1 

13 
4 

140 

This inves tigati on warrants the fo ll owi ng conclus ions: 

1. Gr ound- water supplies of Scar borough to¥mship a re not abundant, but a re 
adequate for stock , domesti c, and municipal purposes. 

2. Precipitation appears sufficient to furnish adequate supplies of ground
water. In times of drought , or during extended periods of cecreased 
rainfall, annual consumption may be gr eater than annual recharge , r esult
ing in a l owering of the water-table . Some wel ls ma.y go dry at times , 
and it may be necessar y to deepen such wells . 

3. The water-bearing beds in the ground moraine deposits that cover the 
surface north of the glacial l ake Iroquois shoreline consist of irregular 
lenses and po ckets of gr ave l , sand , and sandy clay . 

4 . The water - bearing beds in tho glacial- lake deposits south of the Iroquois 
shorel i ne consist of sand and gr Qve l deposits overlying r elatively 
imper vi ouc "boulder clay . 

5. The quality of water derived frorri the glacial drift is quite suitable 
for domestic use. 

6. Wat er obtained fro1.1 the upper part of the bedrock, where it is at or near 
the surface , may be satisfactory, but that obta i ned at depth, or from the 
upper part of the bedrock wher e it is overlain by a thick a ccumulation of 
drift will pr obably be too sal i ne for use . 

7. The quantity of water recover abl e from a ·well depends upon the porosity, 
thickness, and extent of the aquifer penetrated . 

8 . It is possible to obtain ground wate r nearly everywhere in the township/but 
it is not always poss i ble to predict the depth at which favourable 
aquifers may be reached. 

9. As the conditions that produce flo¥nng- artes i an wells in the townshi p appear 
to be local, the poss i bilities of obt a ining furthe r flowing- ar tesian wells, 
except in areas where they now exist, a rc not cons idered to be good . 
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