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PART I 

INTRODUCTION 

This r eport dea ls with the ground-water conditions of 
part of an ar ea in southern Onta r io investigated by the Geological 
Survey in 1936 and 1 937. The entire a rea covers approximate l y 
800 square miles . It consists of King, Markham, Sca rborough, 
Vaughan, and 1-;n:1~.":;:-l1't1ruh . t ownships , York county; Albion and Toronto 
Gore townshi ps , Peel county; and Pickering township , Ontario county. 1 

A gr adua lly diminishing annua l r a infa ll over the 5-
year period 1 93 1 to 1936 , culminating in the extremely dry season 
of 1935, brought ab out a lowering of the ground-water level that 
r esulted in serious water shortages in many localities. Many 
farmers found themse lves virtual ly without water , and the supplies 
of some villages dwi ndled t o quite i nsuff icient amounts . The 
water supplies throughout the entire a r ea are derived fo r the 
most part fron ground vm.ter. The principal object of t his report 
is, consecuently, to aid those who are in ne ed of new or further 
supplies . 

As the grov.::.:d water is directly related to the 
geology , both bedro ck and superficial deposits were stud i ed 
and mapred . All avai l able i nfcr!ll.ation pertaining to some 8 , 700 
wells was r ecoi·ded and 2ro ~·.rate samples wer e coll ected for 
analysis , T, H. Clark (19?6) o. ~ d H. N. Hainsto ck (1937) rna'pped 
the superficial geology, and also dir ected the collection of 
water data o Dr. Clar k was ably assisted in the fi e ld by J. 
H. Douglas , J. W. Britt.on ,, D. K. Stadleman ~ G. W. Mathes on, 
M. E. Woods, and E . C. S . Goul d, and Mr . Ha i nstock by J. H. 
:Douglas, P . D. Bugg , M. E . Woods , W. B. Gray , E . A . Gray, W. 
E. Tweed, and J. F . Cl ancy . J. F . Caley , ass isted by M. C, 
Gardiner, studied the bedrookSormations . 

Thanks a r e here extended to the farmers throughout 
the area for their co-oper at io:D. and willingness to suppl y infor
mation re garding their wells . Valuab l e assistance was given 
by the well dr illers and by sever al municipal authoriti es who 
willingly supplied al l avai l ab l e data . 

To H. C. Rickaby , Deputy Mi nister of Mines for 
Ontario, and R . B. Harkness , Ontario Natura l Gas Commissioner, 
thanks are her e expressed for their hearty co- opero.tion in the 
work . 

Puolica tion of Results 

The essential inforr.t~t ion perta ining to ground-water 
conditions i s being i ssued in re rorts covering each township in 
the a rea . Township author ities will be supplied with the infor
mation ·covering their respecti~e townships. In additi on , per
tinent data. on each wel l have been compiled , and may be obtained 
from either the Chi ef Geo lo gi st, Geological Survey, Ottawa, or 
the Provincial Geo l ogi st , Onta:·io Depetrtnen-c of Mines , Tor onto. 
Wnen r equesting such addit~onal informat ion, the ~pplicant shoul d 
clear l y state the exact locat:J:;6;.1i;i gi vin·g the lot and conc es sion 
of the district ab out which data are required . 

With ea ch report is a map consisting of two figures~ 
Fi gure 1 shows the sur fa ce f onnations that will be encountered, 
and Fi gure 2 shows the position of a ll we lls for which records 
a r e a va ilable , together with the class of wel l at each loca tion . 

The material conta ined in Part I of this repor t refers t o the 
entir e a rea compr ising a ll the townships ment ioned. The gener a l 
discussion of ground water is universally appl icable< Part II 
deals specifical l y v1ith the ground-water cond i tions of one town.ship . 
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GLOSS.ARY OF TERMS USED 

Alluvium . Deposits of earth, clay, silt, sand, gravel , 
and other material in lake beds and in the flood plains of modern 
streams. 

Aquifer . A geologic formation or structure that 
trannmits ~~ter in sufficient quantity to satisfy pumping wells 
a.nd springs . 

Bedrock . Bedrock, as here used , refers to partly 
or whol ly consolidated deposits of gravel, sand, silt , clay, and 
marl that are older than the glacial drift . 

Contour. A line on a ma.,p passing through points that 
have the same elevation above sea-level. 

Continental Ice-sheet . The great i ce-sheet that 
covered most of the surface of Canada many thousands of years a.go . 

Escgrpment. A cliff or a relatively steep slope 
separating level or gently sloping areas . 

Flood Plain. A f lat 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 
ice-sheet, or by ·waters associated with it . ClB.y containing boulders 
forms pa.rt of the drift and is referred to as glacial till or boulder 
clay . Glacial drift occurs in sever al forms: 

(1) Terminal lforaine or Moraine . A ridge or series of 
ridges formed by glacial drift tfu\t was laid down at the margin of 
a moving ice-sheet. The surface is chara 0terized by irregular hills 
and undra. i ned basins . 

(2) Ka.me Moraine . Assorted deposits of sand and gra-vel 
laid down at or close to the ice margin. The topography is similar 
to that of a terminal moraine . 

(3) Druml in. A smooth , oval hill composed mainly of 
glacial till , which- has its long axis parallel to the direction of 
ice movement at tha t~~place . 

( 4) Ground Mor a ine. A boulder clay or till pl a. in deposited 
~t the base of the ice - sheet. The topography may vary f rom f l at to 
gently rolling , 

(5) Glacial Cutwash . 2and and gr avel phins or deltas 
formed by streams that issued from the continenta l ice-sheet. 

(6) Shore Line . A discontinuous escerp!llent , which 
indicates the former w~rgin of a glac i q l lakeo 

( 7) Bay:-noc1th Bar . A ridge of interbedded sands and 
gra~els formed a. cross the mouth of a glacial-lake bay . 

(8) Glacial-lake Deposits. Sand , silt, and clay plains 
f ormed in gl a cia l lakes during the retreat of the ice-sheet. 
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Ground Water . The sub-surface 'Nater 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 wh ich it was first 
encountered . 

Impervious or Impermeablfift Beds such as fine clays 
or shale 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 perceptiole p.9.ssage or movement of gr ound 
water, as for example porous sands , gravel, and flO.ndct6rn'l ·. 

Pre-glacial Land Sur face , The surfa ce of the land 
before it was covered by the continerital ice- sheet . 

Recent Deposits . Deposits that have been l a id down 
by the agencies of wate r and wind since the disappear~nce of the 
cont inental ice- sheet . 

Unconsolidated Depos its. The mantle or covering of 
alluvium or gl a cia l drift consisting of loose sand , gr avel , clay , 
silt , and boulders that overlie the bedrock. 

Water-tab le. The upper limit of the part of the ground 
saturated with wn.ter. This may be very near the surface or many 
feet below it. 

Perched Water . Water separ8.ted from an under l ying 
body of ground weter by unsaturated rock. 

Wells . Ho l es sunk into the earth so as to reach a 
supply of WR ter, 1.Nhennno water i s obtained they are referred 
to as dry holes . Wells a.re divided into four classes: 

(1) Flowing Artesian Wells . Wells in which water is 
under sufficient hydr ostatic pressure to flow above the surface of 
the ground a t the well . 

(2) Non-flowing Artesian Wells . Well s i n which the 
water is under hydrostat ic pr essur e sufficient to raise it above 
the level of the aquifer but not above the level of the ground 
at the well . 

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

(4) I nter mi ttent Non-artes i an Wells . Wel l s that are 
intermittently dry . 

GENERAL DISCUSSICN OF GRCUND WATER 

Almost a 11 the i.va. ter recovered from beneath the earth I s 
surface for both domestic and industrial uses is meteoric water , that 
i s , water derived from the atmosphere . Most of this water reaches 
the surfa ce as r a in or snow . P::i.rt of it is carried off by streams 
as run-off; part evaporates either directly from the surface and 
from the upper mant le of soil, or i ndirect l y through t r anspir ation 
of pl ants; and the remainder sinks into the ground to be B.dded to 
the ground-water supplies . 

The proportion of the total precipi t9.tion that sinks 
below the ground wi ll depend l arge ly upon the type of soil or surface 
rock, and on the topography; more water will sink int o sand and grave l 
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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 :mm-off may 
be nearly equal to the precipitation. Moisture falling on frozen 
ground will not usually find its way below the surface, and , there
fore, will not materially replenish the ground-water supplies. 
Light rains falling during the growing season may be wholly absorbed 
by pl ants . The auantity of moisture lost through direct evaporation 
depends lar gely upon temper<;tture , wind , and humidity . 

Because of the large consumption of ground water in 
Eettled areas , it may seem surprising that precipitation can furnish 
an adeoua te supply. However, when it is borne in mind tht:J.t a layer 
of water 1 inch deep over an area of 1 square mile amounts to approxi 
mately 14 , 520 , 000 imperial ~a llnns, e.nd that the annual precipitation 
in this area, for example, is about 30 inches, it will be seen that 
each year rnme 435 , 600, OOO gallons fall on each square mile . If we 
estimate that only 10 per cent of this, namely 43 ,560 ,000 gallons , 
is contributed to the underground supplies, it will be seen that the 
annua l recharge for the entire area of 800 square mile8 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 rechar ge as estimated above . It seems 
reasonable then, to conclude that precipitation is adeouate to furnish 
supplies of ground water for the area. 

In most regions of the world where precipitation is 
effective , there is an underground horizon known as the ground-water 
level or "water-table", which is _the upper surf<>_ce of the zone of 
water-saturation . Water that sinks into the ground finds its vray 
downward to where it either rea ches this water-table or comes in 
contact with an impervious le.yer of rock. Such a layer may stop 
further downward percolati~n , resulting i n perched water . If the 
water-table is at or near the surface, there will be a lake or swamp; 
if it is cut by a valley, there wi ll be a stream in the valley . 

All rocks are to some degree porous , that is, the indi
vidual grains or particles of which they a.re composed are partly 
surrounded by minute open spaces or pores. Water stored within the 
rocks fills these spaces. A fine-grained rock such as shale, lirrie
stone, or clay may have such small pores that the contained water 
will not flow readily, and we1.ls sunk in such rocks may obtain little 
or no supply of water . Such rooks are considered. impervious. Those 
rocks on the other hand that readily yield their water to wells are 
called water-bearing beds or aquifers. Sand and gravel, porous 
sandstone, and sand form GOOd aqu ifers. 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 water-table have become dry. In many cases this is due to the 
lowering of the water- table below the bottom of the well . So long 
as the annua l recharge is equal to or greater than the loss through 
consumption and underground drainage , there will be no lowering of 
the water-table, and hence wells sunk below this level will ha:ve a 
permanent supply. If, however, the annual precipitation were to 
decline over n· ·f>:eriod of year s , the quantity of water available for 
recharging the underground supply would necessarily decrease, and 
if it were to decrease to a point where loss through consumption 
and underg:r~.md drainage was greater than the annual recharge, the 
level of the water-table wou1d be lowered and some wells would go 
dry. Such a decline in precipitation occurred in the general area 
under consideration during the 5-year period 1929 to 1935. 

Al though springs are utilized 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 
sma ll, but the town of Markham, with a population of a.bout l,roo, 
obtains its public water supply from such a source . Two types 
of wells a re in common use , namely dug wells and drilled wells, 
the former outnumb er ing the l atter by about ten to one. In pl a ces 
where the a.auifer yields its wate r slowly, dug well s , because of 
their gre~ter storage ea.pa.city , a r e more satisfactory than drilled 
wells . However, if proper pr ecautions a r e not taken, dug wel ls 
are more like l y to become contaminated by polluted surface wnters , 
especia lly in barnyards . Ground wa ter for industrial and commer
cia l uses, where l arge quantities a re r equir ed , is commonly obta i ned 
from the deeper drilled wells. ~Then drilling ~uch we lls, the more 
shallow and perhaps smaller supplies can be cased off and drilling 
continued to wher e adequate supplies are encountered . 

The we ll s have been classified as artes i an ~nd non-artesian, 
and artesian we lls are subdivided into f lowing artes i an and non-flowing 
artes ian. A fourth class, cal led i nter mittent non- a:•rtesian , compr ises 
those wells that dry up periodica lly. 

DESCRIPTICNS CF FOitNiA TinNS AND THEIR WA TER-BEARING PRCPERTIES 

Bedrock Formations 

The bedrock formations that underlie the a rea a re listed 
in the following table : 1 

, .... , 
1caley , J , F .: Palaeozoic Geo lo gy of the Toronto-Hamilt on 

area , Onta r_io, Geol. Surv., Canada, Mem . 
244, P• 12 (1940). 

System Formation 

Lockport 

Med i na 

Queenston 

! Meaford 
i 
l 

·. 
i 

!'·. Dundas 
0 d .. i 

r ov1c1al'l) 

I 

Table of Formations 

Thicknesl!i 
(Feet) 

151. ± 

Lithology 

Light grey dolomite ; some 
brownish , bitumi nous, 
dolomite at top. 

74 ··'± ;. Red, green, and gr ey shale; 
grey , sandy, and sha l y 
dolomite (Cabot Hea-d); 
gr~y , magnesian and argilla ceous 
limestone (Mani t oulin ) ; 
gr ey sandstone (Whirlpool). 

340 - 400 Red , in par t sandy, shale . 

120 ± · Grey , bluish, and brownish 
shale, with t hin l ayers of 
limestone; calcareous sandstone 
and arenaceous shale. 

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

550 

Dark grey to nearly black, 
slightly bituminous shale. 

Chiefly grey limestone, 
in places 0olomitic and 
shaly; sandstone and a r kose 
at the base. 

Gr anit ic and altered volcanic 
e.nd sedimentary rocks. 

Precambrian 

These rocks consist of gr anitic and a l tered volcanic 
and sedimentary formations that underlie the Palaeozoic sediments 
unconformably . They are not an important source of ~~ter in the 
area. Water contained in these rocks probs.bly occurs in joints 
and fissures. From the few wells that 118.ve reached the Precambrian, 
the water is reported to be highly mineralized . 

Trenton and Black River Formations 

The Trenton and Black River formations consist 
predominant-ly of grey and blue-grey limestone, and are at least 
550 feet thick. Thin la~r s 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 r kose, resting 
unconformably on the Precambrian , is knOVlm 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 
ii' too fine p-aincd and corn-pact· to be water . yieldi:ri.1;, but the coarse 
sandstone or a rkose may contain a consiaerable ouantity of water . 

-;,•ra ter derived from these fo rmations is common ly highly mineralized 
and unfit for domestic use . 

Collingwood Formation 

The Colline;wood formation consists of dark grey to 
black, fine-grained, thin-bedded, bituminous shale. It is about 
30 feet thick . Water r ecover able f rom these rocks occurs large ly 
in fractures and a long bedding planes ; the shale itself is too 
fine grained to y i eld its w.:i ter freely . The 1,...,_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 wea t hers dark grey, bluish, or even yel lowish. 
On fresh S'Jrfaces it is dark grey to nearly black, with dis t inct brown 
and green shades in many places. Much pyrite occurs in the darker 
parts. 

The shales are exposed on both Rouge and Little Rouge 
Rivers a short distance above highway No. 2. They a lso outcrop 
on Duf'fin Creek, where they may be seen on lot 15, cons . !r~~nd III, 
and on lot 13, con . IV , Pickering tp . No other exposures of this 
fonnation 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 
fonnation, but the auantity recoverable is small and the water saline . 
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Dundas Formation 

The Dundas formation i s pr eva ilingly a b l uish grey , 
thin-bedded sha le t ha t weather s somewhat lighter. Ther e i s , 
however, some varia tion from compact, blue, argilla ceous sha l e 
to buff or ye llowi sh , silty, and f r e0uentl y arenaceous rock . 
Hard bands, both ca lcar eous and ar enaceous , occur i nterbedded 
with the shale; they r a r e l y exceed a foot in thickness , the 
aver age being onl y a f ew inches . The format i on is about 550 
f eet thick . It outcrops on Humber and Wes t Humber Rivers in 
Vaughan and Toronto Gore t ownships r espe ctive l y , and under lies 
the drift throughout most of Vaughan a.nd King townships together 
with the western part of Whi tch\1r. .:)b. , .- Markham, and Sca rborough 
town:.:hips and a sma ll part of ea ch of Al b ion and 1'oronto Gore 
townships. 

lVa t er occurs a long the liedding and joint pl anes 
of the sha.les , but the rock itse l f i s too dense to yie l d its 
water r eadily to we ll s . Where the formation occurs at or ne8. r 
the surfa ce , small quantities of wa ter su i ta-ole f or domest ic 
needs may be obtained from the uppe r 50 feet . v.ra ter obta i ned 
deeper in the formation i s commonly too sa line f or either domest ic 
or stock uses . 

Meafor d Formation 

The Meaford f ormation as a who l e consists of gr ey 
to blui sh and even br ownish , fissile sha l e with interstratif i ed 
hard l ayer s that vary in composition from impure ca lcareous 
sandstone to r ather pure crysta lline limestone . It is exposed 
on a sma ll l tributary of West Humber River in Toronto Gore and 
um:erlies the gle.cial drift near the extreme western par t of 
the a r ea . It i s known to he about 115 feet thick on Cr ed it 
River a short d i s-Co.nee southwest of the area . 

The shale of this f ormati on i s too compact t o be 
a good sourc e of water . vre lls penetr ating the forrna tion have 
y i e l ded moder ate Nle.ntities of water pr esumab l y f rom bedd ing 
pl 8.nes a nd .io int cr a cks , but in most inst9.nces the water is 
sa line 8.nd not suits.b l e for domestic needs . 

Queens ton Forrna tion 

The O.ueenston formation consists of brick-red , 
thin-bedded , compact sha l e . It does not outcrop in the pr esent 
a rea., but underli es the gl ac i a l drift in the northwest part 
of Albion a.nd Tor onto Gore townsh i ps. The rock is a v<:.. r y poor 
source of water. It has boon penetro.ced by a few wel l s , but 
the quantity of water obtained is sma ll and commonly too sa line 
for domest ic use. 

Jl:Iodina For..utio:r.. 

The Medina formation over lies the O,ueenston , and 
forms the ba sa l part of the Silurian system i n Ontario. It 
has been di vided i nto three mem-oers, which, in ascending order , 
a r e : Whirlpool sandstone, Manit0ulin dolomi te , and Cabot Head 
shale. 

Whirlpool Member. This member is typically a r esistant , 
light grey, f ine to medium- gr a ined sandstone . It usually occurs in 
beds of consider able thicknes s, but , whDro seen i n its entirety , the 
upper few feet are commonly more thinly bedded than the lower pa.rt. 
Wa.ve ma.rks are corrnnon, but a re best developed in the upper , thinner 
beds. The sand~tone outcrops in the northwestern corne r of Albion 
township , where it lies at the base of the Niagara escarpment. Its 
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thickness within the a r ea is not known, but wel ls drilled for 
natura l gas a few miles to the west of the area show 20 feet 
of sandstone present . No we lls have penetrated this rock, so 
that its water-bearing properties a re not definitely known , 
However, where it lies below the water-tabl e this type of rock 
should form a good aquifer, due to its rela tively high porosity. 

Manitoulin Member. This member does not outcrop 
within the a r ea , but , 8.S seen a few miles to the west , it consists 
c:-ssent i a lly of buff weathering, g,rey, magnesian limestone, in 
pr.rt argilla. ceous, and di spos ed in even beds from 2 to 8 inches 
thick. The lower few feet show t hin interbeds of soft grey or 
bluish gr ey shale from 2 t o 4 inches t hick. This rock under lies 
the gl a cia l drift in the northweste r n part of Albion t ownship , 
and is about 25 feet thick. 

Sma ll au".l.nti ties of 1.>Va t er can be expected to occur · 
a long bedding planes and i n so lution cavit ies in this rock, but , 
as none of the wel ls examined penetra tes this member , little 
def i nite information is a va ilable re gardine; it s water·-bea ring 
properties. 

Cabot Head Member . This member consists typica lly 
of r ed , gr een , and grey sha le s , sandy dolomite, shaly dolomite 
and fe rruginous limy beds . It does not outcrop with in the a rea , 
but ca n be seen i n the railwn.y cut a t Limehouse a f ew miles to 
the west . It underlies the gl acial drift only in the extreme 
northweet part of Al bion township and is o. t l east 40 feet thick. 
The sha l es do not form good aquifers due to their f ine- grained 
textur e , and the calcareous beds ar e few a nd too thin to ho ld 
much wa ter. None of the wells e~amined penetra tes the Cabot 
Heo.d beds, but t hey ar e not t hought to be an important source 
of wa. t er in the a r ea . 

Lo ckport Format ion 

The Lockport fonnation consists of magnesian l:imestone 
a nd dolomite, commonly li~ht gr ey to bluish, fine to coa rsely 
crysta lline , in pl a ce s auite porous, and disposed i n beds from 
2 to 4 feet thick, with both thicker and thinner beds loca lly 
developed. Jointing is gene r a l throughout the fonnation ; it is 
cornmonly vertica l but ver y irregul ar. 'ifee. thered surfaces may 
f'how joint cra cks as much QS e. fo ot wide . These rocks may be 
seen in the extreme nor th.west pa.rt of Al b ion township, where 
they constitute the upper, cliff - f orminE member of the Nia gar a 
escarpment. The forma tion is perh'3.pS 150 fee t thick, with only 
the lowe r 50 feet occurring in the area of th i s report. 

Appreciab le quantities of water may occur in joint 
cracks , in solution cavit ieE, a nd a long beddi ng pl anes in this 
f ormation. Wells encounter i ng those openings y i e ld sufficient 
water f or fo.rm requirement s . Numerous springs issue r:i.t the 
base of the Lockport formation whe r e thP- contact with the under
l ying i mpervious Cabot Head is exposed by the topogr aphy . Some 
of these springs a re r eported to f low as much as 3 , 000 ga llons 
an hour . 

Unconsolidated Deposits 

During the Pleistoc ene or gl a cial epoch, grea t a ccumulations 
of ice fanned at va rious centres in northern Cann.da . This ice moved 
out in a ll directions from these centres a nd covered l a r ge r egions with 
what has been ca lled the cont inenta. l Jice - eheet . As the ice a dvanced, it 
picked up gr eat quantities of loo se rock debris, which was deposited when 
the ice fi:«a lly melted. This material i s 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 ac cumu l ation of drift 
on the surface over which it passed . 

The area was entire l y covered by one or more continental 
ice-sheets durin£ Pleistocene time , and the final retreat of the ice 
left the bedrock surface covered to a variab l e depth with a mantle 
of gla cial drift. This drift, tot; ether with flood pl ain depoai ts 
of a lluvi um, constitutes the unconsolidated deposits in the area . 
Most of the g l a c ial drift cons ists of boulders and pebb l es of 
various compositions and sizes embedded in a matrix of cl ay to 
form a more or less impervious mass known as boulder clay . Irregu l a rly 
intermingled with this impervious mass, and also lying above , below, 
and between suc cessive boulder-clay sheets , are beds , po ckets , and 
le nses of sands and gr avels that fonn the water-bearing membe r s or 
aquife r s of the drift . The following types of unconso lidated deposits 
occur in the a r ea : (1) ground morain6 J (2) te~1ina l moraine ; ( 3) kame 
moraine; (4) outwash sand and grave l; (5) hl acial-lake deposits ; 
(6) interglaci3.l deposits; and (7) a lluvium. 

Ground Mo raine . 'l'his type of gl a cial drift is chiefly 
bou ld e r clay laid down at the bas e of the ice-sheet, and consists 
of a heterogeneous mixture of cl ay , boulders , and pebb l es enclos ing 
irregularly distributed lens es and pockets of water-laid sand and 
gr ave l. 

Pore spaces in the boulder clay are very small, and 
much of the contained water is not r ecoverable through we lls. 
However, where the clay is sandy , sronll domestic suppli es may be 
obtained from it, and l arger supplies , for industrial or municipal 
pur poses , c an be expected from the included lenses and po ckets of 
sand and gr avel . 

At most p l a ces in the ground-moraine areas , water i s 
obtained at depths of about 40 feet or l ess , but owing to the 
heterogeneous character of the deposits , it is not possibl e to 
predict the depth at which vmte r may b e encountered in any particula r 
loca lity . 

Termina l Moraine . Part of the load carrie d by the 
continental ice - sheet was dropped at its front or margin during 
pauses in ~he general retreat of the melting glacier . This l~ 
consisted of rre..te rinl gathered during the c.dvanc e of the ice-Sheet, 
and was deposited as a mixture of boulder c l n.y , silt , sand , and 
gravel. Str eams flowing from the melting ice ca rried away a. l a r ge 
pr1.rt of the si 1 t , sand , and finer grave l, l eavins chiefly compacted 
boulder clay and heaps of lo ose boul ders as terminal moraine . In 
general, such material carries very little recoverable water , except 
where small lenses of sand or gravel are present . 

Kame Mo raine . The hilly region in the extreme north 
part of Markham and Vaughan tovm.ships 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 l ayer of boulder clay overl i es wel l-bedded 
sand , and wedges out southward; it is overlain by still mo~e sand . 
This hilly area probably represents a terminal moraine, the sand 
and gravel being a mixture of outwash and kame deposits r esulting 
from loc a l readvanc es of the i ce-front during its gener al r etreat. 

The typical terminal moraine part of the hi lly r egion 
contains favourabl e a quifers at depth , but shallow we lls do not , in 
gene r a l, yie ld adequate supplies . Water is obtained at depths of 
from 38 to 150 feet , with the deeper wells producing the more pe rmanent 
and l ar ger supplies . In the sand and grave l areas , however, where the 
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deposits represent outwash and kame conditions, domestic supp,lies a re 
obtained within about 17 feet of the surface . 

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 rain f a llinc 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 sur face , Sha llow wells in such deposits can be expected 
to yield adequate domestic supplies . If the deposits a re thick 
and contain extensive gr ave l lenses, they may yi e ld supplies 
sufficient for industria l or municipal use8 , 

Glacial-lake Dero i::its. Thece deposits include the 
::ilt , sand, and gr ave l deposited in g; l a cia l Lake Iroquois . Most 
of the deposits consist of fine sand i:lnd silt, with the grave l 
occurring in the form of bay-rnouth bars . The s::i.ndy deposits 
vary from P.. thin veneer to a t 1011s t 10 feet in thickness; the 
gr ave l deposits r each a tl:ickness of 40 feet . Such c~eposits 
are very porous, and will yield their water frAely to shallow 
dug wells . 

Interglacial Deposits . These deposits are exposed in 
Scarborough e.nd Pickering tovmships , a long the shor e of Lake vntarin, 
wher e they consist typically of stratified sand overlying a grey, 
peaty clay. The clay is almost impervious and very little w11.te r 
can be expected from it. The stratified sand, however , does 
contain water , and spr ings issue from the cont~ct of the sand 
and underlyini; clay in the cliffs 11. long Lake Cntario . Unless 
the sand is so fine as to partly .clog we lls that a re dug or 
drilled in it, a f~ir supply of water should be obtained . 

Alluvium. Alluvi a l deposits consist of clay , silt, 
sand , and gravel l a id do¥m as flood-plain deposits a long the 
val l ey bottoms of many streams . Locally these deposits may 
become very extensive . The wo.. ter - ;:rn.«ring pr operties of a lluvial 
deposits ar e variable , but , in generql, such deposits form 
f avourable aauifers. They are porous , qnd readily yie ld a 
pa.rt of their contained water , althou~h, in pl a ces their 
por osity ma.y be greatly reduced by t he pre sence of fine silt 
and clay . This type of deposit may be expected to yie ld moderate 
domestic supplies through shallow wells , and lar ger supplies 
if the deposits are extensive . 

WATER ANf,LYSES 

Both the kind and auant ity of mineral matter dissolved 
in a natural wa t er depend l a r gely upon the structure and chemi ca l 
composition of the rocks with which the water has been in contqct . 
Water may be polluted by orr,anic matter or its de composition 
products. 

Two hundred a nd eighty samples of we ll wa t er from the 
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a r ea were analysed for their mineral content in the laboratory of 
the Water Supply and Borings Section, Geolo gical Survey, Department 
of Mines and Resources , 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 ~ra.ter . No examination was ma.de for 
bacteria, and hence a water that may be termed suitable for use 
on a basis of its mineral content might be condemned by reason 
of its bacterial content . Bacteriolo gical 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 minera l constituents include all that 
are normally found in natural waters in quantities sufficient to 
have any practical effect on the value of waters f or orcHnary 
uses . 

Sil ica (Sif'\2) is dissolved i n small nuanti ties from 
!'llmost all rocks . .. It is not objectionable except in so far as 
it contributes to the fo rmation of boiler scale . 

Iron (Fe) in combination is dissolved fr om many rocks 
as well as fr-om iron sulphide depos its with whi ch the water comes 
in contact. It may a lso be dissolved from well casings , water 
ripes , and other fixtures in quantities large enough to be objectionable , 
but separates as the hydrated oxide upon exposure of the water to 
the atmosphere . Excessive iron in water causes staining on porcela in 
or ew.:1.melled ware, and renders the wate r unsuitR.b le for l aundr y 
purposes . In the t able of an~lyses a ccompanying this report , 
alumina is included with the iron and both are reported as the 
oxides . 

Calcium (Ca) is dissolved from a lmost a ll rocks , 
though in gree. t er cuanti ties from limestone, dolomite, and gyp 5um . 
Magnes ium (Mg) is similarly dissolved from many rocks, but 
particularly from dolomite . These constituents impart hardness 
to water and a re active in contributing to the formAtion of 
boiler scale. The sul phate of magnesia (Mg;E'C'4) cor:,bines with 
water to form "Epsom sa lts", and renders the water unwholesome 
if pr esent in l a r ge aJT1.ounts . C'llcium salts in minor ouanti ties 
have no injur ious effects . 

Sod ium (Wa) i s found in s ll natural vm.ters in various 
combinations , though its salts constitute only ~ small part of the 
total dissolved minera l matter in most WQter s in hur.i.id r egions . 
Sodium salts may be present as a r esult of pollution by sewage, 
or of contamination by sea W8.ter either directly or Fith that 
enclosed in marine sediments. No estime.te of potass i1.J1'a (K) has 
been made, and any that may be present has been included as 
sodium. Moder ate quantities of these constituents have little 
effect upon the su i tab ility of a ~~ter for ordinary uses , but 
waters containing sodium in excess of about 100 p~rts a million 
may reouire ca r eful operation of steam boilers to prevent foaming . 
Waters containing large quantities of sodium salts are injurious 
to crops and ar e , therefore , unfit for irrigation. The quantity 
of sodium salts may be so l arge as to render a water unf it for 
nearly a ll uses . 

Sulphate (SG4) is dissolved from deposits such as 
gypsum and sodium sulphate . It is also formed by ox idat ion of 
iron sulphides and is , therefore , found in mine waters. Sulphate, 
in combination with ca lcium and macnesium , causes formation of 
boiler scale ; it a lso increases the cost of softening the water . 

Chloride (Cl) is a constituent of all natural 1NB.ters 
and is dissolved in small quantities from rocks . Waters from 
wells that penetrate brines or salt deposits contain l a rge ouantities 
of chloride, usually as sodium chloride (common salt) and less 
commonly as calcium chloride and magnesium chloride. Sodium 



- 12 -

chloride is a characteristic const ituent of sewn.ge, and any loca lly 
abnormal quantity suggests pollution from this Gourc e . However, 
such abnormal quantities should not , in themselves, be taken as 
positive proof of pollut ion in view of the many sources from 
¥rh ich chloride may be derived. Chlorides imp~rt fl salty taste 
to ~~ter, and if present much in exc ess of 300 parts a million, 
render it unfit for domestic use . 

The term " total dissolved solidi;" is applied to the 
residue obta ined when o. sample of ·wo.ter i s evaporated to dryness. 
Wa ters n.re consider ed high in dissolved mineral solids when they 
conto. in more than 500 parts a million. Waters containing up to 
500 parts a million may be a ccepted for domestic use .provided they 
a re otherwise satisfactory, but a content of 1, 000 part s a mill ion 
does not prohibit dnmestic use i f no bett er suppl y is c.va ilable. 
Residents a ccus t0med to the vr1 t e r s may use those th9.t ca rry much 
more than 1, 000 p9. r ts a million of tofa.l d i sso l ved solids without 
inconvenience , a lthough pe r sons not usod to hi ghl y mineralized 
wn ters would find them obj ec t ionable. 

Hardness is a condition imparted to waters chiefly by 
dissolved ca lcium and m~gnes ium compounds. It her e r efer s to the 
soap-der.troy ing povire r of water, that is, the amount of soe.p that 
must first be used to pr ecipitate the above compound s b efor e a 
lather is produced . The hardness of water in its original state 
is it s total h9. r dness , and is clau: ifierl ns 11 peme.nent 11L'. rdness" 
and "tempora ry ha rdnes s11

• Permanent hardness rema i ns afte r the 
water has been boiled . It i s caused by mineral sa lts that cannot 
be removed from solution by boiling , but it can be reduced by 
treating the water with natural softener s , such as ammonia or 
sodium ca rbonate, or with many manuf a ctured softeners. Temporary 
hardness can be eliminated by boiling , and is due to the pr esence 
of bicarbonates of ca lcium and rnagnesium . Wa t er s containing 111rge 
quantities of sodium carbonate and small amounts of ca lcium and 
magnesium compounds a re soft , but if the l atter compounds are 
present in l a r ge ammtities the water is hard . The f ollowing table1 
t.~ 1 r ' 

1 Thresh , J.C. and Bea le, J . F., 11 The Examination of Waters and Water 
Cupplies11

, London, 1925 , p . 21. 

may be used t o indicate the degr ee 0f ha r dness of a water: 

Tota 1 Ha. rdne s s 

Parts per million Char a cter 
0- 50 ••.•...••••••.•••••••• Ver y soft 

50-100 •••••••..••••• • •.••.•• N'ocer ately soft 
100-1 50 ••••.•...•..•••••.•••• Sl i ght l y hard 
150-200 .•••••.••••••••••••••• Moder ate l y hard 
2 00- 300 .••.•...•.... o ••••••• • Jfu.rd 
300 -~ ••••••••o•••••••••••••Very he.rd 

The Wd.ter samples analysed were taken from depths 
of from 7 to 462 f eet, and with 51 exceptions a ll are from glacial 
drift. They show little variation in either the total dissolved 
solids or the quantities of the individual cons t ituents. As 
far as mineral content is conc erned, the waters a re auite suitable 
for domestic ~nd stock purposes a s well as for most i ndustrial 
uses . Softening w0uld be desirab l e for laundr y pur pos es. None 
of the drift wnters an~ lysed contains suff icient salts to r ender 
it injurious to crops and so unsuitable for irrigation. 
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PART II 

VLUGHAN TOW1~SHIP 1 YORK COUNTY, ONTARIO 

Vaugh~n tovmshi p ; s s i tun.ted in the 1,vost- c entrnl pn.rt of 
York county o.nd h8.S an a r on of approx imatel y 106 squa re milos . '''food
b r ict.go , a village in th e southwes t part of the township , li es abo11 t 10 
mile s northvrest of the cit y of Toront::> . 

The su r ff'.Ce of the r; r oator part of Ve.ughf\.n tovmship is fairly 
flat . In the northe'lst corner howc're r, the t opog r ::i.phy become s mor e 
rui;f~ed duo to t he p r esence uf 1Mny ridr;e s o.nd r ounded hills . Surface 
elevati ons vary from l ess thn..n 450 feet in Hum~Jer VD..lloy, lot 1 , con . Vll , 
to 1 ,075 fee t in lot 33 , con , 11. In the wes t p:<rt of the toymship , 
Humoer 'ff'°- Er..s t Branch Humber Rive rs ha vo cut deep v~.l lcys into the 
nen.r ly leve l pJ.r, i n , Thos EJ vr..lleys nr e 50 to 75 feet deep , steep sided, 
r:i.nd in so;•e locn.liti cs qttain r. width of a.out h:=-.lf a mile . A few 
springs occur A. long the sides of the vPl loys . 

The township is ,,rcll drained oy D:m , Li ttlo Don, East Br':..nch 
Humber, and Humber Rivers . Don and Lit tle Don Eivers originate in the 
hilly rce;ion i n the northeMt rart of the t o,·mship n.nd floVI in <:1. 

southeasterly di r e ction ac r oss the east hnlf of the township . East Ernnch 
Humber o.nd Humber Rivers cross the 11rest pn. rt of the township f lowing in 
rt southe rly directi on . These ri vers arc n.11 pe r mnncnt, but do not cnrry 
a i:; r 0c.t deo.l of wa tor exc ept n.t t imes of spring floods or n.ftor henvy 
nnd. pro l onged rains , 

~eology 

Bedrock Fo r m".tions . Excopt for f'. sme.11 8.rEf\ in the extreme 
northwest corner 1 -v;_ugh1m township is Emtirely underl r:iin by the Dundo.s 
f or m8.t i on of Ordovicinn ago . These rock3 cons ist of hlue and grey 
shale , thin sandy beds , and thin, lenticnlar beds of limestone . Outcrops 
of the Dundas occur on the ~•r>.rJrn of r. s:nall creek in lots 6 and 7, con . 
Vll l , about one - half mile west of the 'l'illn.g5 of Woodbridge. Tho Hon.ford 
formn.tion, which under li es the no rthv.rcst corner of V::rn(:;hfln townshir , 
consists of grey, bluish , n.>1d br o·wnish shnlo , with thin lr,yor s of 
limes t one , cn. lcflroous s andstone , c.nd arenaceous shale . 

Unconsoli dated Deposits . The gr e::-,to r part of the glf1.cial 
d r ift in Vr.ughn.n t ovmshir is gr ound mo r nine . This consists chiefly of 
8. hoter og0nous mixture of clo.y, boulders , c.nd pebb l e s enclosing 
irrcgu lnrly distributed lonses a;1d po ckets of water-la i d s:;.nd and 
gr n.vol . Excell ent sections o f gr ound rnorn.ino , r D..ngi ng in thickness f r om 
40 to 60 feet , occur a long the ve.lley of Humber River , 

The hi lly r egion in the extreme nor then.st par t of the 
township is c nnpo sed of boulder cl [ty with so.nd and gr avel. This 
mn.t er i11l r r obably r epr esents pf'.rt of n terminal moraine the.t formed 
du ri ng '1. loca l r eadvA...nc e of the ice- sheet , A second , less pronounc ed 
te r minal mor a ine ext ends along tho nor ther n boundary of the township . 
The relief of this mor aine is so slight thP.t in places it is difficult 
to dis tinguish it from the gr ound mo r a i ne . It n.pperrs to unite with 
the J.o.rgor mor aine in t he northoast part of the township . 

An extens i ve a r ea of krune deposits occu r s in lots 25 to 34 
cons . I , II and III. These depos it s coneis,i; of cross.bedded silts , sands, 
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and gravels overlain in plt:1.ces with a thin deposit of clQy . The thickness 
of these krune deposits is not knovm, but it is excess of 100 feet . 

Alluvi a l depnsits of clay, silt, send, and gravel r anging 
in thickness from a few inches t o 5 fe ut, occur r.long the flood plElins of 
almost a ll the stroruns in the t ownship . 

~The thickness of the u.nconso lidElted d opositG in "\T['l.ughan 
township varies from a few feet in th e aroa just west of Woodbridge to 
r.bout 42( feet in t}-; e north and northwest pr.rts of the township . The 
followin g to.ble indicn.tes the JTlinimum thickness of drift at se'."eral 
localitie s 1 

1 Well No . Concession 

19 I 
21 I 
6 I 

16 II 
13 II 

( III 
~ IV 

20 IV 
1 v 

22 VI 
12 VI 
15 VI 

5 VI[ 
6 VI I 

15 VII 
42 VII 

6 VII 
15 VII 
13 VIII 
11 VIII 

1 VIII 
2 VIII 
7 VIII 

14 IX 
16 IX 

4 IX 
13 
llS 
13 

1 
1 

I 

IX 
IX 
x 
x 
x 

_______ .,:__ ______ _ 
-
J.. 1 

Lot 

7 
7 

34 
5 

34 
35 

2 
M 

6 
5 
7 

19 
6 
6 
7 
9 

27 
34 

9 
l e 
11 
28 
33 

5 
5 

12 
20 
35 
24 
26 
31 

" i 

Depth 
(Feet) 

641 2 

249 
200 
225 
240 
245 
214 
315x 
19 0 
27ox 
124x 
250 
15x 
l Ox 
30X 
32X 

250 
290 
12x 
95x 
62x 

224x 
420 

55x 
sox 
72x 

l oox 
250 
24ox 
zoox 
180 

i 
' ' 
i 
! 
; 
! 

! 
i 
l 
i 

: I 

:.quifer 

s and 
drift 
sandy 
drift 
sand 
s and 
shale 
gr e.>"e l 
shale 
shale 
drift 
shale 
shale 
sha l e 
s 11a.le 
sand 
SMd 
shale 

0 slw.le 
s he.le 
shnle 
gr nvel 
s hale 
Sh'1.le 

grC1.vel 
s :·1rtle 
Sh '1.le 
drift 

g r f:'.VO l 

------· --·-·"•~&M•------·-··--·L.-·--·- -----------

Well numbers used in this report refer to those wells on which do.ta 
have been co~np il e d , as indi cated on po.ge 2 of this r eport . 

2To bedrock . 

---------- ------·--. ------------·-------------

Water Supply 

In years af normal pr ecipitation, Vaughan tovmship is well 
supplied vv.i th gr ound wo.te r , o.nd except for n few localized areas 

1 
no 
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difficulty should be experienc e d in obtt:dning sufficient wate r for domestic 
o.nd stock needs. About 74 pe r c ent o f th e ·wells a r e of the dug type, n.nd 
about 77 pe r cont obt a i n the ir wate r sur:p ly from depths of 40 f eet or 
l e ss. A sur vey of the well records shows that about 82 pe r c ent of the 
we lls have a permanent wat er suppl y s uff icient for the present d e!TlD.nds 
made upon them; the r emaind er co nstitute dry holes , we lls th a.t go dry 
periodically, and wells t hn..t ·\ivent dry appar ently as t he r 0sul t of the 
hst p6riod of d r y i.:reathe r (1931-1 936). 

Of the 1 , 814 wells and springs i n Vaugh an tovmship , 1, 766 
obtain the ir vmter f r om gla cia l deposits and the r ema i ning 48 f r om 
b edrock . I n describing the p r incipal wat e r-bearing bods i n the g l a cial 
deposits , no a ccount is t r.ken of their age in r e s pe ct t o the successive 
advi:rnc es and r etreP,ts ;f the i c e - sheet , as the water - b earing pr operti e s 
of t he e.qu ife rs seem to be independ ent of thei r positi on i n t he drift . 

The mai n supply of vmte r in Vaughn.n t ownship is obt EJi ned 
fro:r.i. len s e s end po ckets of sand and gr ave l th".. t occur n.t vari ou s depths 
in the g l a ci a l drift . I n most we lls , the stQtements of 0 1.mers and 
drillers GS to the cha.n 1cte r of the acquife r were a cc eptEJd . In mn.ny 
we lls the priHci pal aquifer was listed o.s g b.cial cl ay, mflt eri r.l tho.t 
normally y i elds littl e wc.ter . In vrnlls whe,re t he yield is cons id er r.bly 
greate r tho.n should be expected, it is poss i b l e t hnt the s l r. ci a l clay 
may be J"'.lixed with snnd , or even cor.sist of f i ne s end or silt with o. 
pore s pa c e l a r ge enough to y i eld nt le'.Cs t p!:. rt of its wn to r. 

The gr ound mori:dne deposits of bould e r cl ay vri th l enses of 
s and and gr ::lvel, 1!.rhich cover most of the t ovms h ip ,, y i e ld a fc,i r supply 
of wat er. We lls obtfli ning t hei r vmter from a sand or gr '.lve l b ed in 
the boulde r clay a r e the most satisfr.ctor y and usually have a pe r manent 
supp l y . On the ot her hand , wells th at n.re dependent entirely upon the 
b ou l der cl ay for the ir wnter a r e not satisfactory. Boc ouse of the slow-
yielding property of the b ould e r clay, these we lls c an be d ep l eted ver y 
r ap idly and r e quire a considerable time to r ep l enish themselves . 

The wate r-bear i ng properti e s of the ter minal mo r a i ne depos its 
in the north nnd northeas t parts of V::rngho.n to\imsh i p do not d. i f fe r 
greatly f r om those of th e i;; r ound morai ne . The most s atisfactory wat e r 
is obtained fro m s cat t e r ed l enses of sand o.nd g r o.ve l i n the b oulde r 
cl ay. The l~ame deposits of sand and gr n.v e l y i e ld a good suppl y of vvnter . 

The a lluvial d epos its in Vnugho.n township a r e not nn 
important source of vrnter, a s they ar e qu it e thin and cont a in a l a r ge 
amount of clay and silt , whi c h yi e ld ·wat e r sl01.•:l y . 

The Dundas formati on , whi ch u nder lies Vaughan tovmship , is 
not a. good sour ce of 1.\J"nter, a lthough at len.5?t 45 1.ve lls are Y-nown to be 
d eriving the ir water from it . Mos t of t hese vre lls nre in the western 
psrt of the t ownship , not f;',bly west r.nd no rth of the vi11n.ge of ~food'bridge , 

"<here the g l a ci a l drift overlying bedr ock is thin . The depth of those 
we lls Yaries from 10 to 404 f eet. The wate r f r om t he shn.l low •.1re lls is 
sntisf'.:lctory, but that from the deeper ones c on t dns o. large amount of 
sodium ch loride (common s a lt) ,, whi ch r enders it unfit for domestic use . 
I n thos e r ea s wher e the Dun da s formati on is overlain by a thick a ccu..mulation 
of g l a ci a l drift, drilling i nto the rock in s earch of wat e r is not 
r ecommended . A sufficient surply of water, s a ti sfactory fo r most 
domestic pur p oses, may b e obtai ne d from the r ock whe r e it occurs near 
the surfa c e , but the supply will b e s rra.11 and mi ght r en.dily be affected 
by drought. 

Two wells, 1,,200 nn d 4 1 635 fe e t deep respectively, wer e 
reported t o have r ea ched the Precrunbrio.n rocks. These a re in lot 7, 
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c on . I and lot 2, con . III . The 1 , 200- foot woll enc ount e r ed a c on
siderable supp ly of wn.t e r a t the c ant o.et of the Precf\.mbrio.n rocks with 
the overlying formation . This wete r is unde r sufficient hydros b i.tic 
pr essure t o overflow the surfrtc e . The 4 , 63 5- foot well y i e lds a good 
supply of water , whi ch is under sufficient hydr os t at ic pr essur e t o r a ise 
it to 'Wit hin 130 f ee t of th e su r f P.c e . The '.'mt er ob t CT.i ned f r om. both these 
1.ve lls con t a i n s an exc essive amount o f miner a l salts in solution and can not 
be used for domestic or stock pur poses . The water from the 4 , 635- foot 
well has b een sold a s a mirier o. l wf'1.t e r for medicinal pur poses . 

Buried streill'.l channels coul d not be recognized f r on the 
evidenc e of th e w·e lls . Such channe ls should contain quantities of sand 
and gr ave l and henc e f orm fav~ur o.b l e sourc e beds for large suppli e s 
of gr ound wat e r . The o cc urr ence in !\ny l oc n.lit y of a few drift wells 
tho.t ar e r.pp r e cia bly deeper t hrm the n.verrige mi ght i ndic f:'.te the pr 0senc e 
Jf an' unde r gr ound chnnne l , but deep dr ift wells are so 'Hidely s ca.ttered 
that no r e li ab l e concl usions ns to t he pos iti ons of buried s tr eam 
channe ls c n.n be made . 

At l ens t thi rty springs i n V:rnr;han township :-ir e b e i ng <J.sed 
for d omes tic and stock pur poses . They o ccur cJ-dofly whe r e porous s and 
and gravel beds or lenses r e sti ng upon i mpe r vi ous boulder cl o.y o.r e 
expo s ed by natur al slopes or stream val l eys . In gener a l , they are not 
nn i mportant source of gr ound water . Many of the springs , espe cially those 
that draw t heir wo.t er fro m por ous beds of limited e::---tent , yield an 
inter mittent flow, and therefore , P.. r e unsc.t is factory . 

There are abo ut fifty- f ou r f l owing a rtesian we lls i n VA.ughan 
township , and wi th the excepti on of one , a ll derive their wat e r f r o:r.t 
the g l acial drift . The exc eption is t he 1 , 200- foot well i n lot 7, c on . 
I the.t obt a i ns its wate r in the basal sandstone o.t the contact of 
Ordovician arrl Precambrian r ocks . With the exc eption of a small a r ea 
c entred a round th e vill fl.ge of M11pl e and another in the easter n parts 
of lots 16 to 20 , c on . I , no defir.ite l o c~l ities C f'..11 be des cribed in 
whic h the possibiliti es of obtaini ng flo rilb vre lls are good . In the 
villa.ge of Mo.p l e , fo rty fl ovring we lls , ro.nr; i ng in depth f r om 1 5 to 4. ~ feet , 
obt a in their water from deposits of sand and gr ave l . These depos its 
e.r e overla i n n.nd underl n. i n b y confining beds of cl n.y . They a r e thought 
to b e c ontinuous and to extend n orthwt>.rd into the terminal mor n.ine 
country, !.hi ch would act as the int8.ke a r ea fo r th e ·water . Th0 souther n 
limit of t he deposits i s not knovm, but flovr.i.~ artes i an wells in lots 
15 and 5, c on . III are l~ and 4 miles respectively south of the village 
of Map le , Three f lowing 8.rtes i o.n vrel ls in the easte r n parts of lots 
10 and 19 , c on . I obt a i n wate r f rom sand at depths of 60 : 75 , and 110 
f ee t . It is possibl e that other flowing a rtesian wells may be ob t n. i ned 
in th e area north and northwest of -these wel ls toward the terminal 
moraine . The r emai n i ng flowing wells are scattered thr oughout the 
southern pnrts of c ons . II nnd IV. Most of them are in ri ,_?o r valleys 
and derive t ho ir wate r fro~ sourc e beds of limited extent . 

Village Supplies 

Richmond HilJ.. Richmond Hill , vri th a population of about 1 , 1001 
obt a i ns its wate r par tly from privately owned wells and pro- tly f r om a 
municipal w':..te r ·works . Most of the wells yield sufficient water for 
d omes tic needs . They average l ess funn 40 feet deep , and derive their 
wat e r ent ir e ly from gl acia l deposits . .: The munic ipal supply i s obtained 
f r om a pe rmanent , spri ng-fed creek in l ot 23 , con . 1 . In 1936 , the 
annu nl wat e r consumption of t he vill age of Richmond Hill was 20 , 531 1 000 
gall ons , or a daily GtVe rage con sumption of 56,250 gallons. 
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Woodbridge . Woodbridge , with a. populati on of about 1 , 1 00 , 
obtains its wat er partly f r om pri mtoly owned wells M d partly fro!"l a 
munic i pal watenl\for ks . Most of the wells obtP,in thei r water .from glacio.l 
deposits . The muni ci po.l wate r supply is obtf\ined f r orrt a. 12- foot we ll 
in gr o.vel about 100 feet f r om Humber River. This well is c n.pable of 
supplying 288 1 000 gallons a day . 

Maple . The village of Maple obtn.ins its wn.te r from privately 
owned fl owing and non- flo·wing artesian wells . These we lls r.11 ob ta.in 
this '.mter from a.n extensi1Te gla ci a l deposit of sn.nd o.nd gr o.vcl , -rrhi c h 
is t h:)ught to extend no rthwr:trd to the t erminal nor n.ino . The vill0.t;e 
is wel 1 supplied with vm. ter. 

The villages of Edg;eley, Kleinburr; , Langstti.ff 1 Leston, 
Nn.shvil le , Pine Grov-e , and Thornhill n.11 derive their wate r f r or.t 
privately owned wells . 

Analyses of Wrtte r Srnplos 

S ixty- nine sronp l es of gr ound wate r f r om Vaughan tovmship 
were analysed for their mineral co ntent i.n the lc.bo ra.tory of the 
Geologi cal Sunrey of Crmaua . The S8Plples we r e t ken from depths of f r om 
10 to 404 feet and v.tl. th ·e ight possible exceptions are all froI!l g l a cial 
drift . Samples Nos . 46 , 47 , 49 , 54 , 55 , 56 , 60 , and 62 a r e from tho 
Dundas forrm tion . The water f r o1ri this formf.'..tio1:. contains a rela tively 
large amount of mineral salts in solution, with the total dissolved 
solidsof the srunples analyzed ranging f r om 320 to 12 , 620 pa rts per 
million . Chlorides are gener ally the !'lost abundant S'll ts present , 
occurring mainly ns sodium chloride ( c ommon sa.lt) o.nd in l esse r n:nounts 
as cal c ium chlo r ide and magnesium ch l or ide . The so.mplos of weter 
derived from glacio. l deposits do not contn in as large a quantity 
of mine r a l salts in solution as does the wntor f r om the b edrock . Tho 
total dissolved solids of the samples f r om g l a cial deposits nnnlyzcd 
r ange fran 180 tQ 1,16) parts per mill i on . It is possible thQt 
the water of tf>...0~e samples that contain a relatively l a r ge n.mount of 
mine r a l so.l ts in solution, such o.s srunples Nos . 36 n.nd 52 , is being 
derived fr om the contact of t he glacial drift n.nd bedrock . The wator 
derived from the glacial drift in Vo.ugho.n township is quite s uj t ab le 
for a ll f~rm needs • 

.Amountsx of Dissol\'"ed Mineral Matter in 
Water s Colle c ted in Vaugh~n Township 

- -- ----~------------------...;,~' 

Constituent Wate r from ~lacio.l dr if t 
( 61 ann.lysos) 

Mo.ximUI'l liYer o.ge y · . . \nni:m.un 
·----·----.-- ---- ·· ---------:-------~-------------

Total dissolved solids 
S ilicn. 
Iron (Fe203) P.nd Aluminn (;. l2w3 } 
Cn lciun 
~.it:tgnes ium 
Sodium 
Sul phate 
Chloride 
Tot a l Hardness 

xin parts pe r million . 

1 , 160 
26 
12 

172 
272 
221 
491 
119 
500 

397 180 
17 4 

5 2 
71 20 
39 8 
32 1 
66 12 
18 3 

306 180 
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Conclusions 

This investi go.tion wo.rrn.nts the followi ng con clusions ; 

1 . Ground- wo.ter supp lies of Vo.ugho.n tovmship r.r e o.de quo.te for domesti c, 
stock , and mun icipa l purposes . 

2 . Precipito.tion is sufficient to furnis h this g r ound vmter. In time s 
of dr ought or duri ng extend ed peri ods of decreased r a infc.11 , 
annual consumption may b e gr ea.t er th::m annual r e cho.r ge , resulti~~ 
in a loweri ng of the water - table . Some ,·re lls may go dry a t 
such times , a..."'1.d it may b e neo.a ss c.ry to deepen t hose we lls so 
aff e cted . 

3 . The presence of s p rings and s eepages 8..long t he sides of the 
numer ous river vo.ll eys , p lus the fa.et that 77 per c ent o f the wells 
in the gl a cio. l d r ift o.re l es s than 40 f eet deep , i ndico.tes th o.t 
the wat er - t o.ble is sho.llow and pr ob o.b l y occur s wi thin about 50 
f eet of the sur f a. c c throughout mo st of th e tovmsh ip . 

4 . The source b eds of gr ound wate r in the gl a cial drift A.r e lenses 
o.nd po ckets of g r o.vel , so.nd , qu icks and , o.nd sandy cl o.y . 

5 . The water - bearing beds i n t he gbc ial drift a r e irregular in 
size as we ll a.s in ve rtical o.nd l ater a l distribution . 

6 . The quanti ty of wat er recover able fro m u well depends upon the 
porosity, thi ckness , and ext ent of the a quifer penetr o.t ed , 

7 . Even though the wat er- t ftble may occur within a few f eet of the 
surfa c e , the typo of :rm. t eri o. l encount er ed at that depth may 
yiel d its wn.t er s o slowly thA.t wells i n it a.re no t so.t is f a ctor y . 

8 . It is pos sible to obta i n g r ound water nearly eve r ywhere i n the 
t ownship , but it is not o. l wo.ys pos sible to predict the depth 
a.t which f avo ur ab l e a quifers wil l be penetr ated . 

9 . So f a r a s miner a l oontent is conce r ned , ground water derived 
f r om g l a cia l deposits in Vnughnn township is of good qu n.li ty 
and quite SA.tisfactory for all ordinary us es . 

1 0 . Drilling into the bedrock unde r l ying the g l o. cia l drift is no t 
advised . Wat e r obtained fr om th i s source ·will , i n e.11 
probability, be t oo so.lty fo r domestic u s e . 
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