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PART I 

INTRODUCTION 

This report deal$ with the ground-water conditions of 
part of an a rea in southern Ontario investigated by the Geological 
Survey in 1936 and 1937. The eLtire area covers approximately 
800 square miles . It consists of King, Markham, Scarborough , 
Vaughan, and ~itchurch . townships , York county; Albion and Toronto 

1 Gore townships, Peel county ; and Pickering township, Ontario county. 

A gradually diminishing annual rainfall over the 5-
year period 1931 to 1936, culminating in the extremely dry sea.son 
of 1935, brought about a lowering of the ground-water level that 
resulted in serious water shortages in many localities. Many 
farmers found themselves virtually without water, and the supplies 
of some villages dwindled to quite insufficient amounts . The 
water supplies throughout the entir e area are derived for the 
most pa.rt from ground water . The principal object of this report 
is, conseauently, to aid those who are in need of new or further 
supplies. 

As the gro-ntd water is directly related to the 
geology, both bedrock and superficial deposits were ~tudied 
and mapped. All available information pertaining to some 8, 700 
wells was r ecorded and 2GO water samples were oollected for 
analysis, T. H. Clark (19 i 6) and H. N. Hainstock (1 ~37) ma:-pped 
the superficial geology, and also directed the collection of 
water data. Dr . Clark was ably assisted in the field by J. 
H. Douglas, J. W. Britton, D. K. Stadlema.n, G. w. Matheson, 
M. E. Woods, and E. C. S. Gould, and Mr. Hainstock by J. H. 
Douglas , P . :0. Bugg , M. E . Woods, w. B. Gray, E. A. Gray, W. 
E . Tweed, a.nd J.P. Clancy . J. F. Caley, assisted byM. C, 
Gardiner, studied the bedrock Sormations . 

Thanks are here extended to the farmers throughout 
the area for their co-operation a.nd willingness to supply infor
mation re garding their wells . Valuable assistance was given 
by the well drillers and by several municipal authorities who 
willinElY supplied al l available data. 

To H. C. Ricke.by, Deputy Minister of Mines for 
Ontario, and R . B. Harlmess, Ontario Natural Gas Commissioner, 
thanks are here expressed f or their hearty co-oper~tion in the 
work . 

Publication of Results 

The essential information pertaining to g:Found""'Wa.ter 
conditions is being issued in reports covering each township in 
the a rea. Township authorities will be supplied with the infor
mation covering their respective townships. In addition, per
tinent data on ea.ch well have been compiled, and may be obtained 
from either the Chief Geologist, Geological Survey, Ottawa, or 
the Provincial Geologist, Ontario Department of Mines, Toronto. 
Wben requesting such additional information, the applicant should 
clearly state the exact loca.ttony giving the lot and concession 
of the district a.bout which data are reguired. 

With each report is a map consisting of two figures~ 
Figure 1 shows the surface format ions that will be encountered, 
and Figure 2 shows the pos ition of a ll wells for which records 
are available, together with the class of well at each location. 

The material contained in Part I of this report refer5 to the 
entire a rea. comprising all the townships mentioned. The general 
discussion of ground water is universally applicable . Pa.rt II 
deals specifically with the ground-water conditions of one township. 
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GLOSSARY OF TERMS USED 

Alluvium . Deposits of earth, clay, silt, sand, gravel, 
and other materia l in l ake beds and in the flood plains of modern 
streams . 

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

Bedrock . Bedrock, a s h er e used , refers to p::i.rtly 
or wholly consolidated deposits of gravel, sand, silt , clay, and 
marl that a r e older than the glacial drift. 

Contour. A line on a Ill8:'P' pass ing through points that 
have the same elevation above sea - level . 

Continenta l Ic e-sheet . The gr eat ice- sheet that 
covered most of the surfa ce of Canada many thousands of yea rs ago. 

Esc9r pment . A cliff or a. relat ive ly steep slope 
separating level or gent l y sloping a r eas . 

Flood Plain. A fla t part in a. river valley ordinarily 
above water, but covered with water when the river is in flood. 

Glacial Drift. A general term. It includes all the 
loose unconsolidated materials that were deposited by the continental 
ic e- sheet, or by water s associated with i t . Clay contain ing boulders 
form s part of the drift and is referred to as gl a cial till or boulder 
clay . Glacial drift occurs in several f orms: 

( 1 ) Termina 1 1fora ine or Moraine . A ridge or serie s of 
rid ges formed by glacial drift tfu\t was l a. id down a t the margin of 
a moving ice-sheet. The surfa ce i s chara0terized by i rregul a r hills 
and und.ra.ined basins . 

(2) Kame Moraine . Assorted deposits of sand and gra-vel 
laid down at or close to the ice mar gi n . The t opography is similar 
to that of a terminal moraine . 

(3) Drumlin. A smooth, oval hill composed mainly of 
gl acia l til l, which has it s long axis parallel to the direction of 
ice movement at that+pla.ce . 

(4) Ground Moraine. A boulder clay or t ill pl a in deposited 
a t the base of the ice- sheet. The topo graphy may vary f rom flat to 
gently rolling. 

( 5) Gl a cia l C·utwash . ~and and gr ave l plains or deltas 
formed by streams that issued from the continental ice-sheet. 

(6) Shore Line . A discontinuous escl:lrpment , which 
indicate s the former margin of a glacial lake. 

( 7) Ba~ci.011.th Bar . A ridge of interbedded sands and 
gr ave ls formed a cross the mouth of a glacial-lake bay . 

(8) Gl acia l-lake Deposits . Sand , silt, and clay plains 
formed in gl acia l l ake s during the retreat of the ice-sheet. 
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Ground Water . The sub-surface water below the 
water-table in the zone of saturation . 

Hydrostatic Pressure . The pressure that causes 
water in a well to rise above the point at which it was first 
encountered . 

Imper vious or Imperrneabler. Beds such as fine clays 
or sha l e are considered to be impervious or impermeable when 
they do not permit of the perceptible passage or movement of 
ground water . 

Pervious or Permeable . Beds are pervious or per meable 
when they permit of the percepti\)le ps.ssage or movement of ground 
water , as for example porous sands, gravel, and M.ndst6no·. 

Pre-glacial Land Surface . The surface of the land 
before it vms covered by the contlneii.tal ice- sheet. 

Recent Deposits . Deposits that have been la.id down 
by the agencies of water and wind since the disappearance o.f the 
continental ice-sheet . 

Unconsolidated Deposits . The mantle or covering of 
alluvium or glacial drift consisting of loose sand, gravel , clay , 
silt , and boulders that overlie the bedrock. 

¥.rater- 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 separated from an under lying 
body of ground water by unsaturated rock. 

Wells. Holes sunk into the earth so as to reach a 
supply of vn:t ter. ,Yhew1110 water is obto. ined they are referred 
to as dry ho l es . Wells are divided into four c l asses: 

(1) Flowing Artesian Wells . li'fells in which water is 
under sufficient hydrostatic pressure to flow above the surface of 
the ground at the well . 

(2) Non-flowing Artesian Wells. Wells in which the 
water is under hydrostatic pressure sufficient to raise it above 
the level of the aquifer but not above the level of the gr ound 
at the well . 

(3) Non-artesian wells. Wells in which the water does 
not rise above the water-table or the aquifer. 

(4) Intermittent Non-artesian Wells . Wells that a.re 
intermittently dry . 

GENERAL DISCUSSICN OF GRCUND \~TA.TER 

Almost all the water recovered from beneath the earth's 
sur face for both domestic and industrial uses is meteoric water, that 
is, water derived from the atm0sphere . Most of this water reaches 
the surface as rain or snow. Fqrt of it is cai.rried off by streams 
as run- off; pa.rt evaporates either directly from the surface and 
from the upper mantle of soil, or indirectly through transpiration 
of plants; ~nd the rem~inder sinks into the ground to be added to 
the ground-water supplies . 

The proportion of the total precipitation that sinks 
below the ground will depend largely upon the type of soil or surface 
rock, and on the topography; more water vrill sink into sand and gravel 
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for example, than into clay; if, on the other hand , the region is 
hilly and dissected by numerous streams , more water will be immediately 
drained from the surface than in a relatively flat area . Light , 
continued precipitation will furnish more water to the underground 
supply than brief torrential floods , during which the run-off may 
be nearly equal to the precipitation. Mo isture falling on frozen 
ground will not usually find its way below the surface , and, there
fore, will not materially replenish the ground-water supplies . 
Li ght r ains falling during the growing season may be whol l y absorbed 
by plants. The auantity of mo isture lost through direct evaporation 
depends lar gely upon temper<J.ture , wind, and hu."'llidity . 

Because of the lar ge consumption of ground water in 
settled '3.rea.s , it may seem surprising that precipitation can furnish 
e.n adeoua te supply. However , when it i s borne in mind th~.t a layer 
of water 1 inch deep over an area of 1 square mile amounts to approxi 
mately 14 , 520 , 000 imperial g;allnns , a.nd that the annua l precipitation 
in this a rea , for example , is about 30 inches, it will be seen that 
each year some 435 ,6 00,000 ga llons fall on each square mi l e . If we 
estimate that only 10 per cent of this , namely 43 ,560 ,000 gallons , 
is cont ributed to the underground supplies, it will be seen that the 
annua l recharge for the entire a rea of 800 sauare miles is 34 , 848 , 000,000 
gallons . The annual consumption of water in this area is not known, 
but an estimate based upon per capita consumption shows it to be only 
about one-tenth of the annual r echar ge as estimated above . It seems 
reasonab le then, to conclude that precipitation is adequate to furnish 
supplies of ground water for the area. 

In most re gions of the world where precipitation is 
effective , there is an underground horizon known as the ground-water 
l evel or "water-table", which is _the upper surfo. ce of the zone of 
\\rater - saturation. Water that Sinks into the ground find s its way 
downward to where it either reR. ches this water - table or comes in 
con fa.ct with an impervious l e.yer of rock . Such a layer may stop 
further downwar d percolati ~n, resulting in perched water . If the 
water- table is at or near the surface, there will be a lake or swamp; 
if it i s cut by a valley, there will be a stream in the valley . 

All rocks are to some degree porous, that is, the indi
vidua l grains or particles of which they are composed a re partly 
surrounded by minute open spaces or pores. Water stored within the 
rocks fills these spaces . A fine-grained rock such as shale, lime
stone, or clay may have such sma ll pores that the contained water 
will not flaw r eadily , and weals sunk in such rocks may obtain little 
or no supply of WRter . Such rocks a re considered. impervious. Those 
rocks on the other hand that readily yield their water to "'ells are 
called water-bearing beds or aquifers. Sand and gravel, porous 
sandstone, and sand form GOOd aqu i fers. A clean gravel constitutes 
one of the best types of aquifer, as it is sufficiently porous to 
yield its water freely. 

Many shallow wells that derive their water from below 
the WB.ter-table have become dry . In many cases this is due to the 
lowering of the water- table below the bottom of the we ll. So long 
as the annual recharge is equal to or greater than the loss thr ough 
consumption and underground drainage , there will be no lowering of 
the water - table, and hence wells sunk below this level will have a 
permanent supply. If, however , the annual precipitation wer e to 
decline over a ·pnriod of years , the quantity of water available for 
r echarging the underground supply would necessarily decrease , and 
if it were to decrease to a point where loss through consumption 
and undergto-und drainage was greater than the annual recharge , the 
level of the water-table would be lowered and some wells would go 
dry . Such a decl ine in precipitation occurred in the general area 
under consideration during the 5-year period 1929 to 1935. 

Although springs are utilized in some parts of this 
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area, the chief method of recovering ground water is by means of 
we lls. The quantity of water obtained from springs is usually 
small, but the town of Mar kham, with a population of about l,fOO, 
obtains its public water suppl y from such a sour ce . Two types 
of wells are in common use , namely dug wells and drilled wells , 
the fonner outnumbering the latter by about ten to one . In places 
where the aquifer yie ld s it s water slowly, dug wells , because of 
their gre~ter storage capacity, a re more satisfactory than drilled 
wells . However , if proper precautions are not taken, dug wells 
are more like ly to become contaminated by polluted surface wnters , 
especially in barnyards. Ground we;ter for industrial and commer
cial uses, where large quantities are required, is commonly obtained 
from the deeper drilled wells . "When drilling $.uch wells, the more 
shallow and perhaps smaller supplies can be cased off and drilling 
continued to where adequate supplies a re encountered . 

The wells have been clas s ified as artesian Qnd non-artesi~n, 

and artesian wells are subdivided into flowing artesian and non-flowing 
artesian . A fourth class, called intermittent non-a:•rtesian , comprises 
those wel l s that dry up periodically . 

DESCRIPTIONS CF FORMATIONS AND THEIR WATER-BEARING PRCPERTIES 

Bedrock Formations 

The bedrock formations that underlie the area are li sted 
in the following table : 1 

, .... , 
1caley, J. F .: Palaeozoic Geology of the Toronto-Hamilton 

a r ea , Ontar.io, Geol . Surv., Canada, ~fom . 

244, p. 12 (1940). 

System 

Silurian 

Formation 

Lockport 

Medina 

Queenston 

Meaford 

i 
I' · , Dundas 
i 

Or dovic ianj 

I 
i 

Table of Formations 

"'"Th icl;ie s I!< 

(Feet) 

151 + 

Lithology 

Light grey dolomite; some 
brownish , bituminous , 
dolomiteat top . 

74 ·± Red, green, and grey shale ; 
grey, sandy , and shaly 
dolomite (Cabot Hea'<i) J 
gr~y , magnesian and argillaceous 
limestone (Manitoulin) ; 
grey sandstone (Whirlpool). 

340 - 400 Red , in part sandy, shale . 

120 ± : Grey, bluish, and brownish 
shale , with thin layers of 
limestone; calcareous sandstone 
and arenaceous shale . 

Grey and blue shale; thin, 
sandy bedis; thin, lenticular, 
limestone beds. 
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100 - 250 

550 

Dark grey to nearly black, 
slightly bituminous shale. 

Chiefly grey limestone, 
in places clolomitd.c and 
shaly; sandstone and arkose 
at the base. 

Granitic and altered volcanic 
and sedimentary rocks. 

Precambrian 

These rocks consist of granitic and altered volcanic 
and rndimentary formations that underlie the Palaeozoic sediments 
unconformably. They are not an important cource of water in the 
area . Water contained in these rocks prob.:i.bly occurs in joints 
and fissures, From the few wells that hB.ve reached the Precambrian, 
the water is reported to be highly mineralized . 

Trenton and Black River Formations 

The Trenton and Black River formations consist 
predominantly of grey and blue-grey limestone, and are at least 
550 feet thick. Thin la~s of shale occur in some parts of the 
succession, and dolomitic limestone may be present in the lower 
part of the Black River beds . Coarse sandstone or arkose , resting 
unconformably on the Precambrian , is known to occur in some localities. 

Water found in these rocks occurs in cracks, fissures, 
or solution channels, and along bedding planes . The limestone itself 
ie too fine RTa inod and cop1pact· to be water yieldi~g , but the coar'!le 
sandstone or arkose may contain a consio.erable ouantity of water . 

1"1ater derived from these formations is commonly highly mineralized 
and unfit for domestic use . 

Collingwood Formation 

The CollinvNood forma tion consists of dark grey to 
black, fine-grained, thin-bedded, bituminous shale . It is about 
30 feet thick. Water recoverable from these rocks occurs largely 
in fractures and along bedding planes; the shale itself is too 
fine grained to yield its i'r.'l.ter freely . The wa ter 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 grey, bluish, or even yellowish . 
On fresh s 1J.rfaces it is dark grey to nearly black, with distinct brown 
and green shades in many places. Much pyrite occurs in the da rker 
parts. 

The shales are exposed on both Rouge and Little Rouge 
Rivers a short distance above h ighway No . 2 . They also outcrop 
on Duffin Creek, where they may be seen on lot 15, cons. lI~q:tnd III, 
and on lot 13, con . IV, Pickering tp . No other exposures of this 
formation occur in the area, but the shales underlie all 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 vm ter saline. 
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Dundas Formation 

The Dundas formation is prevailingly a bluish grey, 
thin-bedded shale that weathers somewhat lighter. There is, 
however, some variation from compa ct, blue, argillaceous shale 
to buff or yellowish , silty, and freouently arenaceous rock. 
Ha.rd bands, hoth c~ lcareous a nd arenaceous , occur interbedded 
with the shale; they r a rely exceed a foot in thickne ss , the 
average being only a. few inch8S . The formation i s ahout 550 
fPet thick . It outcrops on Humber a nd YI/es t Humber Rivers in 
V8ughan and Toronto Gore townsh i ps r espective ly, and underlies 
the drift throughout most of Vaughan and King t~Nnships to gether 
vri th the v..restern p9.rt of Whi t chim.ch, .· Ma r kham, and Scarborough 
townehips and a small pa.rt of ea ch of Albion and Toronto Gore 
townships. 

rater occur s along the hedd ing and joint pl ane s 
of the sha le s , but the rock itself i s too dense to y ield its 
wat er readily to well s . Where the formation occur s at or near 
the surfa ce , small quantit i es of water suitaole for domestic 
needs may be obta ined from the upper 50 feet . Water o"btained 
deeper in the formation is commonl y t oo sa line f or either domestic 
or stock uses . 

Meaford Forma tion 

The Mes.ford formation as a who le consists of grey 
to blui sh and even brownish, fissile shale with interstratified 
ha.rd l ayers that var y in composition f rom impure ca lcareous 
sandstone to r ather pure crystal l ine limestone . It is exposed 
on a smallltributary of West Humber River in Toronto Gore a nd 
underlie s the gl e. cia l drift near the extr eme western part of 
t he a rea . It is known to be about 115 feet thick on Credit 
River a short dist0,nce southwest of the area . 

The shale of this f ormation is too compact to be 
a good source of water . well s penetr ating the formation have 
yielded mod erate ou?..nti t ies of water pr esumab ly f rom bedding 
planes a nd .ioint cra cks , but in most inst!lnces the vmter is 
saline and not suitable for domestic needs . 

Queenston Formation 

The O.ueenston formation consists of brick-red , 
thin-bedded, compact sh2le. It does not outcrop in t he present 
a rea, but underli es the gl acia l drift in the northvrest part 
of Albion o.nd Toronto Gore townships . The rock is a very poor 
source of water. It has been penetr ated by a few wells , but 
the quantity of wa t er obtained is small and commonly too saline 
for domestic use . 

Medina Formation 

The Med ina formation over lies the O.ueenston, and 
forms the basa l part of the Silurian system in Ontario. It 
has been divided into thr ee members, which, in ascending order, 
ar e : Whirlpool sandstone , Manitnulin do lomite, and Cabot Head 
shale. 

·whirlpoo l Member . This member is typically a resistant, 
light grey , fine to medium- gr ained sandstone . It usua lly occurs in 
beds of consider ab le thickness, but , whDrc 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 sandstone outcrops i n the northwestern corner of Albion 
township, where it lies at the base of the Niagara escarpment. Its 
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thickness within the area is not known, but wells drilled for 
natural gas a few miles to the west of the area show 20 feet 
of sandstone present . No wells have penetr ated this rock, so 
that its water-bearing properties are not definitely known , 
However, where it lies be low the water-table this type of rock 
should form a good aquifer, due to its relatively high porosity. 

Manitoulin Member. This member does not outcrop 
1•ri thin the a reA. , but, n.s seen a few miles to the west , it consists 
8Ssentia lly of buff we3.thering, grey, magnesian limestone, in 
pr.rt a r gillaceous, and disposed in even beds from 2 to 8 inches 
thick . The lower few feet show thin interbeds of soft grey or 
bluish grey shale from 2 to 4 inches thick. This rock underlies 
the glacial drift in the northwestern part of Albion township, 
and is about 25 feet thick . 

Small am.ntities of water c::.i.n be expected t o occur· 
a long bedding planes and i n solution cavities in this rock, but , 
as none of the wells examined penetrates this member , little 
definite information is available re garding its water-bearing 
properties . 

Cabot Head Member. This member consists typically 
of red, green , and grey shales , sandy dolomite, shaly dolomite 
and ferruginous limy beds . It does not outcrop within the area , 
but can be seen in the railway cut at Limehouse a few miles to 
the west . It underlies the glacial drift only in the extreme 
northwe:::t part of Albion tovmship and is at least 40 feet thick. 
The shales do not form go od aquifers due to their fine-grained 
texture, and the calcareous beds a re few and too thin to hold 
much water. None of the wells eY;amined penetrates the Cabot 
HeQd beds, but they a r e not thought to be an important source 
of water in the a rea . 

Lockport Formation 

The Lockport fonnation consists of magnesian limestone 
2.nd dolomite, commonly li e:.ht grey to "bluish, fine to coarsely 
crystalline, in places ouite porous, and disposed in beds from 
2 to 4 feet thick, with both thicker and thinner beds locally 
developed . Jointing is general throughout the formation; it is 
commonly vertica l but very irregular . ';'feathered surfaces may 
iohow joint cracks as much D.S e. foot wide . These rocks may be 
seen in the extreme northwest part of Albion township, where 
they constitute the upper , cliff-forming member of the Niagar a 
escarpment. The formation is perhaps 150 feet thick, with only 
the lower 50 feet occurring in the area of this report . 

Appreciable quantities of water may occur in joint 
cracks, in solution cavities, and along bedding planes in this 
formation. Wells encountering these openings yield sufficient 
water for farm requirements. Numerous springs issue at the 
base of the Lockport formation where the contact with the under
lying i mpervious Cabot Head is exposed by the topography . Some 
of these springs a re reported to flow as much as 3, 000 ga llons 
an hour. 

Unconsolidated Deposits 

During the Pleistocene or gl a cial epoch, great accumul at ions 
o:r--ice ~onned at various centres in northern Canada. This ice moved 
out in a ll directions from these centres and covered large regions with 
whut has been ca lled the continentalJice-sheet. As the ice advanced, it 
picked up great quantities of loose rock debris , which was deposited when 
the ice--i'.i...'8.lly melted . This material is unconsolidated, and is commonly 
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called glacial drift. The ice-sheet advanced and retreated 
several times and on each retreat left an a ccumulation of drift 
on the surface over which it passed . 

The area was entirely covered by one or more continental 
ice-sheets durinb Pleistocene time , and the final retreat of the ice 
l eft the bedrock surface covered to a variable depth with a mantle 
of glac i al drift . This drift, toGether with flood pl ain deposits 
of alluvium, constitutes the unconso lidated deposits iri the area . 
Most of the glacial drift consists of boulders and pebb les of 
various compositions and sizes embedded in a matrix of cl ay to 
form a more or less impervious mass known as boulder clay . Irregularly 
intermingled with this impervious mass , and also l ying above , below, 
and between suc cessive boulder-clay sheets , are beds, po ckets , and 
lenses of sands and gravels that fonn the water-bearing members or 
aquifers of the drift . The following types of unconso lidated deposits 
occur in the o.rea : (1) ground moraine ; (2) terminal moraine ; (3) kame 
moraine; (4) outwash sand and gravel ; (5) 6l acial-lake deposits; 
(6) interglacbl deposj_ts; and (7) alluvium . 

Gr ound Moraine . This type of gl a cia l drift is chiefly 
boulder clay laid dovm at the base of the ice-sheet, and consists 
of a heterogeneous mixture of cl ay , boulders , and pebbles enclosing 
irregularly distributed lenses and pockets of water-laid sand and 
gravel . 

Pore spaces in the boulder clay are very small , and 
much of the contained water is not recoverable through wel ls. 
However , where the clay is sandy , small domestic supplies may be 
obtained from it, and larger supplies , for industrial or municipal 
pur poses , can be expe cted from the included l enses and pockets of 
sand and gr avel . 

At most pla.ces in the gr ound- moraine areas , water is 
obtained at depths of about 40 feet or l ess , but owing to the 
he terogc-meous character of the deposits , it is not possibl e to 
predict the dopth at which water may be en countered in any particular 
loco.lity . 

Terminal ~!ioraine . Part of the load co.rried by the 
continento.l ic e-sheet was dropped at its front or ma r gin during 
pauses in the general retreat of the mel ting gl ac i er . This lc;>-ad 
consisted of imterial gathered during the advanc e of the ice-Sheet , 
and was deposited as i:.. mixture of boulder clay, silt, sand, and 
gravel . Streams flowing from the me l ting ice carried away a l a r ge 
part of the silt , sand , and finer gravel , leavins chiefly compacted 
boulder clay and heaps of loose boulder s as terminal moraine . In 
genera l, such material carries very little recoverable water, except 
where small lenses of sand or gravel are present . 

Ka.me Moraine . The hilly region in the extr eme north 
part of Markham and Vauchan townships is composed of boulder clay, 
sand, and gravel , Exposures show in road cuts at or near the tops 
of the hills; some of these are of sand , others of boulder clay . 
At one place a 6-foot layer of boulder clay overlies well-bedded 
sand, and wedges out southward; it is overlain by still mo~e sand . 
This hilly area probably represents a terminal mo r aine, the sand 
and gravel being a mixture of outwash and karne deposits resulting 
from l ocal readvances of the ice-front during its gener a l retreat . 

The typical terminal moraine part of the hilly region 
contains favourable aquifers at depth , but shallow wells do not, in 
gene r al , yield adequate supplies . Water is obtained at depths of 
from 38 to 150 feet , with the deeper wells producing the more permanent 
and larger supplies . In the sand and gravel areas , however , where the 
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deposits represent outwash and kame conditions, domestic supp,lies are 
obtained within about 17 feet of the surfa ce. 

Outwash Sand and Gravel. Sand and gravel carried out 
from the front of the melting ice-sheet and deposited on plains at 
or near such a front may form important aquifers . These deposits 
ar e porous , a nd readily absorb r a in falling upon them. If they 
rest on impervious clay , which would prevent downward percolation 
of the water, they may become saturated to within a few feet 
of the surface . Sha llow wells in such deposits can be expected 
to yie l d adequate domestic supplies. If the deposits are thick 
and contain extensive gr avel lenses, they may yield supplies 
suffic ient for industria l or municipal uses . 

Glacial-lake DepoEits. These deposits include the 
silt , sand , and gravel depos ited in gl ac i a l Lake Iroquois. Most 
of the deposits consist of fine sand and silt, with the gravel 
occurring in the form of bay-rr,outh bars . The sandy deposits 
vary from a thin veneer to a. t least 10 feet in thickness; the 
gravel deposits rea ch a thickness of 40 feet . Such deposits 
a re very porous, and will yield their water freely to shallow 
dug wells . 

Interglacial Deposits. These deposits aro exposed in 
Scarborough and Pickering townships, a long the shore of Lake vntario, 
where they consist typically of stratified sand overlying a grey, 
peaty clay. The clay is a lmost impervious and very little wate r 
can be expected from it. The stratified sand, however , does 
contain water , and springs i ssue from t he contr.i. ct of the sand 
and underlying clay in the cliffs i::t long Lake Cntario . Unl ess 
the sand is so fine as to partly clog wells that a. re dug or 
drilled in it, a f~ir supply of water should be obta ined. 

Alluvium. Alluvi a l deposits consist of clay, silt, 
sand , and gravel l aid dawn as flood-plain deposits a long the 
valley bottoms of many streams . Locally these deposits may 
become very extensive . The wa ter-bearing properties of alluvial 
deposits a r e variable , but , in generql, such deposits form 
f avourable aauifers. They are porous, ~nd readily yield a 
part of their contained water , a lthoush, i n pl a ces their 
porosity m.~y be greatly reduced by the presence of fine silt 
and clay. This type of deposit may be expected to yie ld moderate 
domestic supplies through shallow we lls. and 1£1 r g;er supplies 
if the deposits a re extensive . 

1NA TER ANf.LYSES 

Both the kind and auantity of miner a l matter dissolved 
in a na tura.l •va ter depend l a r ge l y upon the structure and chemical 
composition of the rocks with which the water has been in cont~ct . 

Wa t er may be polluted by orEanic matter or its decomposition 
products. 

T<·ro hundred and ei ght y samples of well water from the 
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area were analysed for their mineral content in the laboratory of 
the Water Supply and Borings Section, Geologicai Survey, Department 
of Mines and Resources, Cttawa. The ana lyse s a r e given in parts 
per million, that is, in parts by wei ght of the constituents in 
1, 000,000 parts by volume of water. No examination was made for 
bacteria, and hence a vVB.ter that may he termed suitable for use 
on a basic of it s mineral content might be condemned by reason 
of its bacterial content. Bacteriological ana lyses are made by 
the Provincial Department of Health , Toronto . As a rule, waters 
high in bacteria have been contaminated by polluted surface water. 

The following mineral constituents include all that 
are norma lly f ound in natura l waters in quantities sufficient to 
have a.ny practical effect on the value of waters f or ordinary 
uses. 

Silica (SiC'2) is dissolved in small tiuanti ties from 
almost all rock~·-It is not objectionable except in so far as 
it contributes to the formation of boiler scale. 

Iron (Fe) in combination is dissolved from many rocks 
as well as fr-om iron sulphide deposits with which the water comes 
in contact. It may B.lso be dissolved from well casings , water 
ripes , and other fixtures in auantities large enough t o be objectionable, 
but :::.eparates as the hydrated oxide upon exposure of the water to 
the aunosphere . Excessive iron in water causes staining on porcelain 
or enamelled ware , and renders the water unsuitable for l aundry 
purposes. In the table of analyses ac companying this report, 
a lQ~ina is included with the iron and both are reported as the 
oxides . 

Ca lcium (C a ) is dissolved from almost a ll rocks, 
though in gree.ter cuanti ties from limestone, dolomite, and gyp tmm. 
Magnes ium (Mg) is similarly dissolved from many rocks, but 
part icularly from dolomite. These constituents impart hardness 
to water and are active in contributing to the formHtion of 
boiler scale. The sulphate of magnesia (Mg204) cornb ines with 
water to form "Epsom salts 11

, and renders the water unwho lesome 
if pr esent in l a r ge 9.rnounts. Calcium salts in minor ouantities 
have no injurious effects . 

Sodium (Na ) is found in s.ll natura l waters in various 
combillil.tions, though its salts constitute only a sma ll part of the 
total dissolved minera l matt er in most waters in hunid re gions. 
Sodium salts may be present as a result of pollution by sewage, 
or of contamina tion oy sea WRter e ither directly or with that 
enclosed in marine sediments. No estimate of potassium (K) has 
been made, and any that may be present has been included as 
sodium. Moderate quantities of these constituents have little 
effect upon the suitability of a ~~ter for ordinary uses, but 
water s containing sodium in excess of about 100 parts a million 
may reouire ca r eful operation of steam boilers to prevent foaming. 
Waters containing l a r ge quantities of sodium sa lts are injurious 
to crops Bnd a r e, therefore, unfit f or irrigation. The quantity 
of sodium sa 1 ts may be so l a r ge as t o render a ·water unfit for 
near l y a ll uses . 

Sulphate (SG4 ) is disso lved fr om deposits such as 
~ypEum and sodium sulphate. It is also formed by oxidation of 
iron sulphides and is, therefore, found in mine waters. Sulphate, 
in combination with ca lcium and mRgnesiurn , causes forma tion of 
boiler sca le; i t also increases the cost of softening the water. 

Chloride (Cl) is a constituent of all natural waters 
and is dissolved i n small quantities from rocks. Waters from 
we lls that penetrate brines or salt deposits contain large 0uantities 
of chloride, usually a s sodium chloride (corrrrnon salt) and less 
common l y as calcium chloride and magnesium chloride. Sodium 
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chloride is a characteristic constituent of sewn.ge , and any loca lly 
abnormal quR.ntity suggests pollution fr om this source . However , 
such abnorma l quantities should not , in themselves , be taken as 
positive proof of pollution in view of the many sources from 
vrh ich chloride may be derived. Chlorines impart n. sa l ty t aste 
t o water, and if present much in excess of 300 parts a million , 
r ender it unf i t f or domestic use . 

The term " total dissolved solidc" is applied t o the 
residue obta ined vrhen 11 sample of V'm. t er is evn.porated t o dryness . 
·water s nre consider ed high in dissolved miner a l solids when they 
canto.in more th'.:l.n 500 parts a million. Waters conta ining up to 
500 parts a million may be accepted for domestic use.provided they 
are otherwise satisfactory , but a content of 1, 000 parts a million 
does not prohibit domestic use if no better suppl y is QVailable. 
Residents accustomed to the wn.ters may use those that carry much 
more than 1, 000 parts a million of tot'll dissolved solids without 
inconvenience , a lthough persons not used to highly mineralized 
·wn ter s would find them objectionable . 

Hardness is a condition :imp~rted to ~~ters chiefly by 
dissolved ca lcium and magnesium compounds. It here refers to the 
soap- destroying power of water, that is, the amount of soe.p tha-t 
must first be used to precipitate the above compounds before a 
l ather is produced. The h9.rdness of water in its original state 
is i ts tota l hardness, and is clas::if iert fl.S 

11 perr.i.anent he.r dness" 
and "temporary hardness". Permanent hardness remain:: after the 
water has been boiled . It is caused by mineral salts that cannot 
be removed from solution by boiling , but it can be reduced by 
treating the water with natural softenerf' , such as ammonia or 
sod ium ca rbonate, or with many manufactured softeners. Tempo r a r y 
h~rdness can be e liminated by bo iling , and is due to the presence 
of b ica rbonates of calcium and rnagnesium . Waters containing la r ge 
quantities of sodium carbonate and small amounts of calcium and 
magnesium compounds are soft , but if the l atter compounds a.re 
present in large ouantit i es the water is hFJrd . The following ta.blel 
t~ lr ' 

1 Thresh , J. C. and Beale , J . F . , '' The Examination of Water s and Water 
2upplies", London, 1925, p . 21. 

may be used to indicate the degree 0f ha r <'lness of a water : 

Tota 1 Ha rdne Es 

Parts rer million Character 
0- 50 .••• ..• ..•.••.•.••.••• Ve r y soft 

50-100 •••••• , •••.•••.• , ••••• Noel er a tely soft 
100-150 •.•• . •••.•• •. ••••.•.• • Slight l y hard 
150- 200 ••••• , ••••••••••• , •••• Moderate ly hard 
2 00- 300 ..•.......••......... • Hard 
300 + •••••.•••.••..•..•••• • Ver y ha.rd 

The wate r samples ana lysed were taken from depths 
of from 7 to 462 feet , and with 51 exceptions all are from glacial 
drift. They shovv little variation in either the total dissolved 
solids or the quantities of the individual constituents. As 
far as mineral content is conc erned , the waters are ouite suitable 
for domestic and stock purposes as well as f or most industrial 
uses . Softening would be desirable for laundry purposes. None 
of the drift wnters ana l ysed contains sufficient salts to render 
it injurious to crops and so unsuitable f or irrigation. 
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PLRT II 

PICKERING TOl1lNSHIP1 ONTJ;RIO COUNTY, ONTlJlIO 

.!!1x:sioal Features 

Pickering township is situated in the southwest part of 
Ontario comity, and has an urea. of approxinw.tely 118 sg_U('.re miles. 
The villo.ge of Pickering, tho largest of o. number of small municipalities 
within the township., lies a.bout 20 miles northoc.st of the city of 
Toronto. 

The aurf~oe of the township is fairly flo.t, though 
numerous, low., ro1.lllded hills pronuco ~ gently unnulating aspect in many 
localities. Elovutions inorea.so gra<lw~lly northward from 245 feet above 
sea-level nt I..o.ke Ontario to 825 feet ~t the boundary between 
concessions VIII o.nd I X. 1m irregulc.r, hilly r egion in the oc•.stern 
pa.rt of concession IX rises to o.n elev~tion of more than 1,050 feot. 
Tho most prominent topogr~phic featur~ in the township is ~ discontinuous 
ridge or bluff, which repres0nts the former shoroline of gl::..cia.l La.ko 
Iroquois. ~is old shoreline hccs been studiod and described by 
l •• P. Colemo.n • Tho Iroquois shoreline tronds northoa.sterly n.cross the 

·---·------~-"="1---------------------- ------
Colomnn, A.P.1 Ont. Dopt. of Minos, vol. XLV, ?t. VII., 18~6, pp. 1-36 
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township, dividinG it into two relo.tivoly oqual parts. In general, it 
follows the 475 ... and 500-.foot contour linos . The c.r cm to tho south of 
tho shorolin0 is morG l eve l tho.n thn.t to tho north, due lr~rgc: ly to tho 
deposition of glo.cial·l~ko sands o.nd silts curriod from the highor 
ground to tho north. 

Rougo RiYor, Potticot Crook, o..nd Duffin Creok, tot;othor 
with their numerous smn.11 tributaries, cross the township in a genor~l 
southerly direction. Nhny of tho SlllD.llor crooks th~t nre dcpondont 
upon ground water for thoir flow n.ro dry, or noD.rly so, nxcept n.t timos 
of spring floods or after ho~vy c...nd prolonged rains. Exc0pt in plucee 
whcro tho creeks havo cut through tho Iroquois shorolino, tho valleys 
huvo gently sloping sides., with strorun beds loss th!lll 50 fo0t bo lm~ tho 
surrounding country• In many placos the smn.llor V::?:.lloyo lo so their 
identity or b0como moro ditches in tho surfa.oo. 

Bedrock Forrnntions. Pickering township is entiroly under
lain by tho Billin~~s formntionof Ordovioia.n o.ge. Thoso rocks con.31st 
of thin-bended, dnrk grey to neo.rly black, soft, bituminous shnle . 
Outcrops of the Billings occur along Rouge River, in lots 33 and 34a 
rge 1, just north of highway no. 2, c..nd along the ec,st brr.nch of Duffin 
Creak in lots 15 and 16, con. II; lot 16, con. IIIJ cmd lot 13, con IV. 

Unconsolidated Deposits. Tho greeter po.rt of the glacial 
drift in the nrea to the north of the Iroquois shoreline is ground 
moraine. This consists chiefly of ~ het0rogeneous miA-turo of clny., 
boulders, und pebbles enclosing irregularly distributed lenses and 
pockets of water-luid aand and gravel. The hilly region in the extreme 
northeast pa.rt of the township is oomposod of bouldor clay \vith srmd and 
gr~vol. This material probably represents po.rt of u terminal mor~ino 



... 14 .. 

that formed during n loonl r0adve.noo of tho ioe•sheot. A sooond, less 
pronounced terminal moraine oxtonds northeasterly ncrosa tho northern 
half of the township. The relief of this mornina is so slight that in 
places it is oxtromoly diffi~ult to distinguish it from tho ground 
mornine. A series of north.-tronding hills, south of the Iroquois shore
lino., indico.t~ who.t may be a third terminal mor£1.ine. The hills o.re 
composed nlmost entirely of gluoinl till. Definite shorelines marking 
lower stages of glacial Lo.ke Iroquois o.ra oonunon in this region. The 
most prominent follows the 350-foot contour line. Those shorelines a.re 
not accompn.niod by tho usunl glacial-lake shore doposits, such us grnv0l 
bonchos or bny~mouth bcrs, but ure indicated by the steepness of their 
slopes and by tho presence of washed-out boulders on or nt the buso of 
tho slopes. Tho grontor po.rt of tho uroa lying south of tho Iroquois 
shor0line is coverod by deposits of clay., silt, sand, and gravol, l('.itl 
down in tho waters of glacial L.~ko Iroquois. Tho thickness of those 
deposits is not known. 

Sovoral la.r·(;O. deposits of well stro.tifiecl gravol occur a.long 
tho Iro1uois shorolino. They represent bay-mouth bars th~t woro built 
by wave action ncross the mouths of b~ys in glacial Lake Iroquois. The 
l argest of thoso deposits occurs in the extreme southern part of lots 
32 to 35, con. II; sl!k-:i.llor doposi ts occur in lot 15, con. IV, o.nd in lots 
4 and 5., con. V. In 1937 the gravel in the so deposits wa.s .,being usod 
as railwo.y b~llo.st. 

Alluvial deposits of clay, silt, sand, and gravel occur 
along the flood ed plains of almost all the streams in the township, but 
ar e not of great thickness. A l~.rge flat area in lots 19 to 30, 
con. VIIJ.has been mo.pped as alluvimn. This deposit is very thin, and 
consists of a veneer of fine sand overlying boulder clay. 

Tho thickness of the unconsolidated deposits in Pickering 
township vo.ries from n. few foot in o.reo.s where bedrock outcrops appeu.r 
to ab out 280 feet in the north and northwest po.rts. The follovving t able 
indicat es the minimum thickness of drift at severo.l localities• 

Vfoll No. Concession Lot Depth Aquifer 
Feet -----· 

l R.II 15 29 11 Shale 
2 R.Il 30 23" 
5 R.I 34 60Jl 
4 R.I 1 44 JI( 

4 R.I 8 70 Clay 
4 R.I 12 65 11 Sh::'.. le 

11 R.I 22 9M 
7 R.I 23 16 11 

9 I 2 51 ii 
16 I 13 25" 

5 I 15 18]1 
16 I 25 125 Drift 
12 I 32 140 

2 II 1 30)[ Shale 
6 II 9- 190 Clay 

38 II 16 20 11 Sha.le 
7 II 20 91 Drift 
8 II 30 130 
4 II 34 250 
8 III 6 60 Sand 
·7 III 32 100 



Well No. Concession 

11 IV 
4 v 

12 v 
7 VI 
2 VI 
6 VII 

14 VII 
4 VIII 

12 VIII 
l VIII 
1 u 

43 IX 

JI To bedrock. 

15 

Lot 

30 
15 
27 
10 
25 

6 
10 

6 
16 
21 
15 
18 

Wo.ter SuEi:l;v 

Depth 
Foot 

7a. 
280 
148 
150 
140 
10·~· 
126 
100 
140 
l). 7 
183 
100 

Drift 

Quickso.nd 

So.nd o..nd gr:1v0l 
Grnvel 
Cla.y 
Sand 

The supply of ground vmtor in Piokoring township is not 
ubundo.nt, but in yo~rs of norrnn.l procipito.tion it is sufficient for 
loco.l needs. l1bout 89 per cont of th0 wells are of the dug type, and 
nbout 85 per cent obtain their wo.ter supply from depths of 40 feet or 
loss. J. survey of th<i well rocords shows th£'.t a.bout 82 per cent of 
the w6lls have o. p€.irmo.nont wo.ter supply sufficient for the present 
demD.nds made upon them; the re:mo.inder constitute dry holes, wells tho.t 
go dry p0riodically, und wells that wont dry uppo.rontly as u r osult of 
tho lust period of extr eme ly dry weather (1931-1936). 

Of tho l,853 producing wells and springs in Pickering 
township, 1,738 obtnin their water from glo.ciul deposits, o.nd the 
remaining 115 from budrock. In describing the principal wnter-bec.ring 
bods ~n tho glo.ci~l deposits, no account is t~ken of their o.ge in 
r es pect to tho successive advances and retreo.ts of the ice-sheet# o.s tho 
wator-bea.ring properties of tho o.quifors seom to be independent of their 
position within the drift. 

Sund o.nd ~ravel pockots and louses within the glQcial drift, 
o.s we ll o.s gla.cia.1-lnko deposits of so.nd o.nd gravel ovorlying boulder 
clay, o.r e tho chief sources of satisf~ctory ground water in the township. 
In most wolls tho sto.tcmcnts of ownurs and drillers a.s to the cho.racter 
of tho aquifor wore Cl.ccoptod. In mnny wells the principal o.quifer is
listod o. s glucial cla.y, :mntorial tho.t norl1l£\.lly yields littlo wa.ter. In 
wells where tho yield is considor a.bly granter thnn should be oxpectod 
it is possible tho.t tho gl~cia.l clay m.~y bo mixed with sand; or even 
consist of fine sn.nd or silt with a. pore spo.ce l argo enough tr:i yield o.t 
le~st po.rt of its wnter. 

The glacial-lnko deposit s of silt, sand, and gra.vel formed 
south of the Iroquois shoreline usually yiel( fair supplies of wo.t er, 
M°'...ny shallow dug wel ls obtain their water from these beds, However 1 in 
loc~litic s whore these deposits aro thin a considerable number of we lls 
become dry during tho o.utumn and vrl.nt er, or during a period of prolonged 
drought. The most satisfactory supply of 1'lat er obtained at shallow 
dopths occurs in pockets of sand nnd gravol in tho ground nnd terminal 
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mora.inos. These deposits n.ro capable of r etnining n largo supply of 
wator and of yielding it readily to wells. Thore is no way of 
nscertn.ining whore theso deposits mny occur in the bouldor clay, unless 
thoy outcrop nt tho surface or hnvo been located by wells or t e st borings. 
Wells that dopond upon tho slow-yielding boulder clny for their wo.ter 
a.re not satisfactory. It is probable that these wells go dry not as n 
result of any fluctuation of the genornl•ground"W"ator level• but 
ra.ther ns u result of the rnte of consumption being greater thnn the 
ro.te at which the cla.y aquifer will yiold wnter to the wells. Such wolla 
mo.y be oasily deplot od if drnwn upon henvily• but may gradually regain 
their formor wat er l ovol if allowed to stand unused, or if tho consumption 
is mnteria.lly reduced. 

Tho Billings shulu constitutes a. fair source of we.tor supply 
in Pickering township,a.nd nt lee.st 113 wells derive thoir water from 
this for:mo.tion. Most of thuso wells are located in tho aouth~oentra.l 
pnr~ of tho township whor e the glncinl drift ov0rlying tho bedrock is 
thin. Tho o.vorago dopth is loss thnn 30 feot, c.lthough dopths of f':rom 70 
to 200 f oot have been reported. Tho wa.ter from the more shallow walls 
is so.tisf~ctory, but th~t from tho dooper wolls contains a largo amount 
of sodium chloride (connnon sa.lt), which ronders it unfit for domestic ueo. 
In thoso l:'.rea.s whore tho Billings shale is CYVorle.in by a thick 
o.ccumulo..tion of glo.cinl drift, drilling into the ehalo in search of we.tor 
is not r oc ommondod. ~ sufficient supply of water, satisf~ctory for 
domo stic purposes, may be obta ined from the shale whero it occurs nonr 
tho surfa.co , but tho supply will bo s1nD.ll, and might ror.~!ly bo c.ffucttid by 
drought conditions. 

Two wolls, 650 und 700 foet in depth rospectivoly, woro1 r eported to hnvo roo.chod tho Proca.mbrio.n rocks. Those o.ro well No. 3 , 

~Voll numbors r efer to those wolls on which do.to. ho..vo boon compiled, cs 
indico.tod on pa.go 2 of this r eport. 

lot 28, r go . rr. o.nd well No. 2, lot 30, r go II. Tho 700-foot well 
enoounter od vory little water, but the 650-foot well encountered a. 
considerable supply in tho coarse sandstone or ~rkose immedio.t0ly over
lying tho Proca.mbrimi rocks. This wator is under sufficiunt hydrost~tio 
prossuru to overflow the surfaoo ~ but is too so.lino to bu used. Neither 
woll r eported w~ter from the Pr0ca.nbrinn rooks. 

Bur ied streo.m ch!:.umols could not be r 0cogri.izod from tho 
oTidoncu of tho walls. Such channels should conta in qunntities of sund 
nnd sra.vol, nnd hence form f c.vourablo sourco beds for l a.r ge eupplivs 
of ground wa.t or. Tho occurr c,nco in n. loc2.li ty of o. f ow drift walls thnt 
ur o nppr ooiubly doopor t ho.n tho uvorQgo might indica.to tho presenco of nn 
undorground channel,. but t ho doep drift wells arc sca.ttor od throughout tho 
township nnd hence no r oliublo conclusions a s to the locution of buried 
cha.nnols c0.n bu dra.wn . 

Sron.11 springs aru f airly numerous throughout tho township. 
Thoy occur chiefly a long tho ba. se of tho Iroquois shoreline, o.nd nonr tho 
bases of hi gh knoll s whor e porous snnd and gr uvol bods or 10ns0s r esting 
upon i mpervious boulder clay nro exposed by naturul slopos. In gener a l, 
thoy ur o not o.n importffi1t sourc0 of ground wat er, although in pl aces 
thoy supply both domestic o.nd livestock needs. ~y of tho springs, 
Gspocially tho so tha.t dr o.w thoir wo.t<:;r from porous beds of limi t od oxtont, 
uro inter mittent, o.nd, thor ofor u, unsntisfa.ctory. 
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Soven, flawing o.rtosicm wells ooour within Pickering 
township. They range from 24 ta 650 feet in depth,, and with one 
exception are all reported to obtain their water from glacial drift. 
Saline water encountered by the 650-foot well in bedrock is under 
sufficient hydrostatic pressure to raise it 5 feet above the surface of 
the ground at the wellJ but the water is not satisfactory for domestic 
purposes. Two flowing artesian wells lio south of the Iroquois shore
line; a 250-foot well in lot 34, con. II, and ~ 27~fo.ot well in lot 7, 
con. VI. Both these wells obtain their water from gravel beds in the 
:; la.cial drift. The yiol4. of the 250-foot well is approxime.tely 90 
gallons an hour• Two,. flowing artesian wells in l ets 9 c-:id lL con. VII, 
which are respectively 112 and 50 feet deep., ..... 3.p w~ ·;;er-t '.rin r: beds of 
fine se.nd overle.in by a confining ;::od cf impc::"Yioi.u clay ~ Tht, water 
from tho 112-foot well rises a foot above the land surface, and 
furnishes about 60 gallons an hour. These wells are sou':h of the 
terminal moraine that extends across the northern half cf the township, 
and it is thought that the higher ground-water level in 1:ie mC''"D.ine me.y 
account for the pressure that ca.usos the vro,ter to overfL~v the surface at 
the wells. Two,, flowing artesi8..Il wells, in lot 91 con. VIJ:I.a~d lo~ 19, 
con IX, aro a short diste.nce south of tho terminal moraine tho..t occurs 
in the northeast part of the to-wnship. They are 24 and 38 feet deep 
respectively. Tho water is reported to come from gravel lonses enclosed 
in tho boulder clay. It is thought that tho possibilities of obtaining 
flowing artesian wells in the region immediately south of this 
t orminal moraine are fairly good. 

Village Supplies 

All the villages of Pickering township obto.in their water 
from privately owned wells, the supply coming from both glacial drift 
and the Billings shale. ~hny shallow wells in Pickering and Fairport 
obtain their water from tho upper part of the Billings formation. The 
water supplies in all connnunities were reported to be sufficient • 

.Analyses of Water Srunple& 

Fifty-six samples of well wator from Pickering township were 
unalysod for their mineral content in tho labornto~y o£ tho Geological 
Surveys The samples wore taken from depths of from 5 to 280 foet, 2'.lld 
with six possible excBptions arc a.11 from glacial drift. Samples 
Nos. 81 91 101 16, 17, and 23 are of wo.tor dP:' ived from ;;he B:i llings 
shale. The dissolvod solids in these waters e.re g:·;:iatly in ox3ess of 
that contained in other so.mples, due chiefly to a ::.n.rg0 increase in the 
sodium chloride content, which gives tho wa.tcr a sa.lty tasteond renders 
it unsuitable for domestic use. Samples Nos. l and 14 wero reported to 
have boon obt~inod from tho glacial drift~ but in view of thoir high 
sodium chloride contont it is proba.blo tha.t the water is from ~he 
underlying Illllrine sho.le. Viator obtained from the upper 30 fee c of the 
~hule, where it is at or no~r the surface, mr.y be so.tisfactory, but that 
obtained at depth in tho shale or from the upper po.rt of the shale whore: 
it is overlain by a. thick accumulation of dri~ will probably be too 
so.line for use. Tho wa.ters from tho glacial drift were found to be 
suitable for domestic and fa.rm use. Great care should be taken to prevent 
contamination of the shallow, dug wells by surface waters. The waters 
of a number of wells in the area were reported to ha.VE> a sulphur taste 
and odour due to tho presence of hydrogen sulphide, which may result 
from the decomposition of sulphates in the dri~,, or of organic matter 
in the water. 
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H 
Amounts of Dissolved Mineral Mltter in Watl!."~-: • CoHc:icte0. 

in Pickering Township 

================================:=.:========-~-_,...,~= -- ··===-==--

Constituent 
Wo.ter f-.·om glacin.l drif 

a------· 148 e.no. :~ys~s : _____ _ 

M:i.ximum Average Nd.nimum. 

Total dissolvod solids 9,460 305.l 220 

Silica 62 12._4 4 

Iron (Fez03) Emd alumina (Alz03) 20 s.i 2 

Calcium 452 72-6 
I 

23 

Msig,nosium 312 18.8 6 

Sodium 893 2.5.2 l 

&ulpho.to 344 64.0 11 

Chloride 4,.780 2£ 2 

Toto.1 ha.rdneaa 1,700 293.5 135 

Mm pnrts por million. 

cm; CLUSIONS 

This inv0stigation warrants the following conch.:>ions: 

1. Ground-water supplies of Pickering township are not ab'\mdant., but aro 
adequate for domestic,. stock, o.nd municipal purposes. 

2. Precipitation is sufficient to .furnish this ground water. In times 
of drought.. or during extended periods of decroased rainfall, o.nnual 
consumption muy be greater than tho a:nnUa.l recharge, resulting in a 
lovvoring of the wator-tr~ble. Some wells may go dry at suoh ti.mes;, 
and it may bo necessary to deopen those wolle so affected. 

3. Tho existonoo of numerous small streams with relatively shallow 
valleys indicates ~ha.t the wo.ter-tablo lies close to the surface. 
This is borne out by the fa.ct that 85 per cent of the wells e.re less 
than 40 f oot deep. 

4. The wn.tor-be(.l.ring bods in tho gla.oial drift oonsist of 1r:r •gularly 
distributed lonsos and pockets of grnvel, sand, and se.ndy clay. 

5 . Tho quality of wu.tor derived from the glncio.l drift is qu~.be suita.blo 
for domestic use. 

6. Water obtained from the upper 30 feet of the s'1ale, where ·1 t is at 
or near the surfa ce, mny be sat.isff' ~tory, but i,hat c>tain1"l at c1opth 
in the shale or from the upper pa.rt of tho shn'.e whc.re i-l 1- s overlain 
by ci. thick a.coumula.tion of drift will pr obably be t '- o sa.1 . ' 10 fo:--
use. 
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7 • No wo.tor is obtained from ·thG Proco.mbrio.n ;f'ormo.ticms in 
Piokoring township. 

s. It is possiblo to obta.in ground wo.ter at nourly a.11 loonl ~.tiae 
throughout tho township, but it is not always po8sible to predict 
tho depth nt which fuvournble aquif'ars DO.y-bo roaehed. 

9. The possibilitios of obtaining a flawing t1rteaian well in tho 
ground mornine nren just south of the la.rgo terndno.l moraine in tho 
northeast pe.rt of tho township nre fairly good. 
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