
CANADA 

DEPARTMENT OF MINES AND RESOURCES 

MINES, FORESTS AND SCIENTIFIC SERVICES BRANCH 

GEOLOGICAL SURVEY 

WATER SUPPLY PAPER NO. 293 

GROUND-WATER RESOURCES 

OF 

KING TOWNSHIP, 

YORK COUNTY, 

ONTARIO 

By 

H . N. Hainstock, E. B. Owen, and J. F. Caley 

OTTAWA 

1948 

D I S C J-\ • , ...i 

ELI MIN ER 

L!BRA.R ~r 

t()N Al :vlUSF..UM . . 

O ....,.c ~·'iADA 

aijohnso
GEOSCAN Small



• 

• 

C L. N A D Ji. 

• DEPf:..RTMENT OF MINES AND RESOURCES 

MINES, FORESTS AND SCI ENT IF IC SERVICES ERL.NCH 

• 

GEOLOGICAL SURVEY OF Cl.NADA 

WATER SUPPLY Pl.1.PER N0.293 

GROUND WATER RESOURCES 
OF 

KING TO\"lNSHIP, YORK COUNTY_, 
ONT.ARIO 

By 
H.N •. Hainstock, E.B. CNlon, 

anr1 J . F. Caley 

OTTMVA 
1948 



CONTENTS 

Pnrt I 

Introd ucti ~)n .•........... •.............. , ......•........•••... " •• ,. 
Public r·.tion of results ••••••••• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Glossary of terms us Gd•••·•••••••·••••••••••••••••••• · •••••••••••• 

Gcnoral discussi on of r;_; r ound wo.tor ••••• , •••••••••••••••• , ••• , ••• ,. 

Description of f ormo.tions o.nd th e ir wo.tor-beo.ring propertios •••••• 
Bedrock form.a.ti ans ••••.......••••••••....•..•.•.•..••••.••••• 

1 
1 

2 

3 

5 
5 

Unc onsolido.tod deposits •••• ,.,, •••• ,, •••••••••• , •••• ,........ 8 

7'ln.t e r fL110.lyses •••••••••• , ••• ,................. ... ................... 10 

Pf\rt II 

Kin g Township, York c ounty, Ontario................................ 13 
Physic n. l features •••••.•••..•.••••••.•• ,...................... 13 
Geol o;,y •• ••.••••••••..•..•.••.•....•.••. , ••• , ............... •. 13 

Bedr ock i'ormo.t ions •••••••••••••••••••••••••••••••••••.•• 13 
Unconsolidc..tod deposits ••••••••••• , ••••••••••••••••• ••• 13 

~· v-a.tcr supply •.••.•••• ~, ••••....••...••••••••••••• •........... 17 
Villuco supplies••••••••••••••••••••·~··••••••••••••·•~ 19 

L..:nnlyses of wn.t0r snmpl e s •.•••••••••.•••.•••••••••••. • •••••• • 19 
Conclus ion s •.••••.•••••••• !•••••••·••••· ••••.• ••••••••••••••• 19 
Tuble of un~lysos of we l~ wuters f r om Kin g To.vnship, York 

county, Ontu.rio.,., •••••••••••••••••.•• , •• , ••••••••• ,. • 20 
Sunnno.ry of wo 11 do. tc., •••••..••....•...• , •.••••••.•.•. , • • • • • • • 22 

Il 1 ustro.t ions 

Map - King Tonnship, York county, Ontario: 

Figure 1, Mnp showinr; bedrock formutions u.nd sur fc.. c e 
doposi ts; 

2. Mup showing tho topo~~raphy, loc o.t ion, n.nd 
types of we lls, 



PART I 

INTRODUCTION 

This r eport deals with the ground-water conditions of 
part of an area in southern Onta rio investigated by the Geological 
Survey in 1936 and 1937. The eLtire a rea covers approximately 
800 squar e miles. It consi sts of King, Markham, Sca rborough, 
Vaughan, and ~1\lh it(;hnrch _ 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 193B, brought about a lm~ering of the ground-water level that 
resulted i n serious water shortages i n 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 a r ea a r e derived f or the 
most part from ground water . The principa l object of this report 
is, co~seauently, to a.id those who a r e in need of new or further 
supplies. 

As the gromd wate r is directly related to the 
geology, both bedrock and superficlal deposits were ~tudied 
a:nd map?ed. All available information pertaining to some 8,700 
wells wa-s r ecorded and 2no water samples were collected for 
analysis, T. H. Cla rk (1906) and H. N. Hainstook (1 ~ 37) !Ila'pped 
the superficia l geology, and also directed the collection of 
wa t er data. Dr. Clark vvas ab ly as sisted in the field by J. 
H. Douglas , J. W. Britton, D. K. Stadleman, G. w. Ma theson, 
M. E. Woods, and E . c. S . Gould, and Mr. Hainstock by J. H. 
Douglas, P. D. Bugg, M. E . Wood.s, W. B. Gray, E. A. Gray, W. 
E . Tweed , and J.P. Clancy. J. F. Caley, assisted by M. c. 
Gardiner, studied the bedrock formations. 

Thanks a re her e extended to the farmers throughout 
the area for their co-operation and willingness to supply infor­
mation regarding their wells. Valuable assistance ~~s given 
by the well drillers and by several municipal authorities who 
wi llingly supplied a ll available data . 

To H. C. Ricka.by , Deputy Minister of Mines for 
Ontario, and R . B. Harknes s, Ontario Natural Gas Commissioner, 
thanks a.re here expre ssed f or their hea rty co-operation in the 
work . 

Pub l i ca tion of Results 

The essential information perta ining to gfound-wa.ter 
condition s i s being issued in r eports covering each township in 
the a rea . Township authorities will be supplied with the infor­
mation covering their respecti~e townships. In addition, per­
tinent data on each wel l have been compiled , and may be obta ined 
from either the Chi ef Geologist, Geological Survey, Ottawa , or 
the Provi ncial Geologist, Ontario Depa rtment of Mine s, Toronto. 
When requesting such additiona l information, the applicant should 
clearly sta te the exact location~ giving the lot a.nd oonce5sion 
of the dis~rict a.b out which da.ta are required . 

With each report is a map consisting of two figures~ 
Figure l shows the sur fa ce format ions that will be encountered, 
and Figure 2 shows the pos ition of a. 11 wells for which records 
a. re a vai l able , together with the class of well at ea ch location. 

The material conta ined in Part I of this report refer5 to the 
entire a. rea. comprising al l the townships mentioned. The general 
discussion of ground water is universally a.pplica.ble. Pa.rt II 
de~ ls specifically with the ground-water conditions 9f one township. 
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GLOSSARY OF TERMS USED 

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

Aquifer. A geologic formation or structure tha.t 
tranrun.its water in sufficient quantity to satisfy pumping wells 
and springs . 

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

Contour. A line on a ITlB:'lf passing through points tha.t 
have the same elevation above sea-level. 

Continental Ice-~heet. The great ioe-sheet that 
covered most of the surface of Canada many thousands of years ago . 

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

Flood Plain. A flat 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. Clay containing boulders 
forms part of the drift and is referred to as glacial till or boulder 
clay. Glacial drift occurs in several forms: 

(1) Terminal 1foraine or Moraine . A ridge or series of 
ridges formed by glacial drift tful.t was laid down at the margin of 
a moving ice-sheet. The surface is characterized by irregular hills 
and und.rained basins. 

(2) Kame Moraine . Assorted deposits of sand and grave l 
laid down at or c lo se to the ice margin. The topography is similar 
to that of a terminal moraine . 

(3) Drumlin . A smooth , oval hill oomposed mainly of 
gl ac ial till, which has its long axis parallel to the direction of 
ice movement at tha t~~p lace . 

(4) Ground Mor aine . A boulder clay or till plain deposited 
a t the base of the ice-sheet. The topography may vary from flat to 
gently rolling . 

(5) Glacial l'u-b.vash . Sand and gravel plains or deltas 
formed by streams that issued from the continental ice-sheet. 

( 6) Shore Line • A discontinuous e scgrpment, which 
indicates the former margin of a glacial lake. 

( 7) Bay:-r.-i.m1th Bar . A ridge of inter bedded sands and 
gravels formed across the mouth of a glacial-lake bay . 

(8) Glacial-lake Depos its. Sand , silt, and clay plains 
formed in glacia 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. "' "'·!. 

Impervious or Impermeableii Beds such as fine clays 
or shale a.re 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 permeable 
when they permit of the perceptible pe.ssage or movement of ground 
water, as for example porous sands, gravel, and ll&ndr:tontf. 

Pre-glacial Land Surface. The surface of the land 
before it ¥ras covered by the contin8rital ice-sheet. 

Recent Deposits. Deposits that have been laid down 
by the agencies of water and wind since the disappearance of 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. 

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

Perched Water. Water separated from an underlying 
body of ground wa ter by Bnsaturated rock. 

Wells. Holes sunk into the earth so as to reach a 
supply of water. 11·.'hemino wa. ter is 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 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 ground 
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 are 
intermittently dry. 

GENERAL DISCUSSION OF GRCUND WATER 

Almost all the water recovered from beneath the earth's 
surface for both domestic and industrial uses is meteoric ·water, that 
is, water derived from the atmosphere. Most of this water reaches 
the surface as rain or snow. P~rt of it is carried 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 remainder 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 
rock1 and on the topography; more water will sink into sand and gravel 
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for exampl e , 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. Li ght, 
continued precipitation will furnish more water to the underground 
supply tha.n brief torrential floods, during which the :rrun-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 mater i ally replenish the ground-water supplies. 
Li ght rains falling during the growing sea.son may be wholly absorbed 
by plants . The quantity of moisture lost through direct evaporation 
depends l argely upon temper<:1.ture , wind , and humidity . 

Because of the l a r ge consumption of ground water in 
settled areas , it may seem surprising that precipitation can furnish 
an adeoua. te supply . However, when it is borne in mind th8.t a layer 
of water 1 inch deep over an a rea of 1 square mile amounts to a.pproxi -
ma. tely 14, 520,000 imperial u;allnns , a.nd that the annual precipitation 
in this area , for example , is a.bout 30 inches, it will be seen tha.t 
ea.ch year some 435 , 600,000 ga llons fa ll on each square mile. 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 rechar ge for the entire a rea. of 800 soua.re miles is 34 ,848 , 000 , 000 
gal lons. The annual consumption of water in this area is not Im.own, 
but an estimate based upon per ca.pita consumption shows it to be only 
about one-tenth of the annU<tl rechar ge as estimated above . It seems 
rea.son~ble then, to conclude tha t precipitation is a.deaua.te to furnish 
supplies of ground water for the a rea. 

In most regions of the world where pr ecipitation is 
effective , there is an under ground horizon known as the ground-water 
level or "water-table", which is _the upper surfo.ce of the zone of 
water-saturation . Water that sinks into the ground f inds its way 
downward to wher e it either rea ches this water-table or come s in 
crmta.ct with an impervious l eyer of rock. Such a layer may stop 
further downward percolation, resulting in perched water . If the 
water-tab le is at or near the surfa ce, there will be a lake or swamp; 
if it is cut by a valley, there will be a. stream in the valley . 

All rocks a.re to some de gree porous , that is, the indi­
vidual grains or particles of which they are composed a.re partly 
surrounded by minute open spaces or pore s . Water stored within the 
rocks fills these spaces, A fine-grained rock such as she.le, lime­
stone, or chy may have such small pores that the contained ·water 
wil l not flow read ily, and weils funk in such rocks may obtain little 
or no suppl y of WH ter. Such rocks are considered impervious. Those 
rocks on the other ha.nd that readily yield their water to wel ls are 
cal l ed water-bearing beds or aquifers . Sand and gravel , por ous 
sandstone, and sand form Good aqu i f ers. A clean grave l constitutes 
one of the best types of aquifer, as it is sufficiently porous to 
yield its water freely . 

Many shallow- wells tha t 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 we ll. So long 
as the annual 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 have a 
permanent supply. If, haw-ever , the annual precipitation were to 
decline over o:·p:eriod of yea.r 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 undergtound drainage was greater than the annual recharge, the 
level of the water-table would be lmvered and some wells would go 
dry. Such a. decline in precipitation occurred in the general area 
under consideration during the 5- yea.r period 1929 to 1935. 

Although springs a.re 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 
small, but the town of Markham, with a population of about l,f'OO, 
obtains its public water supply from such a source. Turo types 
of wells are in common use, namely dug wells and drilled wells, 
the former outnumb ering the latter by about ten to one. In places 
where the aquifer yields its water slowly, dug wells, because of 
their gre~ter storage capacity, are more satisfactory than drilled 
wells. However, if proper precautions are not taken, dug wells 
are more like ly to become contaminated by polluted surface vm.ters, 
especially in barnyards. Ground water for industrial and commer­
cial uses, where l arge quantities are required, is commonly obtained 
from the deeper drilled wells . \/\/"hen drilling such wells, the more 
shallow and perhaps smaller surplies can be cased off and drilling 
continued to where adequate supplies are encountered, 

The wells have been class ified as artesian ~nd non-artesian, 
and artesian wells are subdivided into flowing artesian and non-flowing 
arte sian . A fourth class, ca lled intermittent non-a•rtesian, compr ises 
those wells that dry up periodically. 

DESCRIPTIC1NS CF FORliA TiflNS AND THEIR WATER-BEARING PRCPERTIES 

Bedrock Formations 

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

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

area, Ontario, Geol. Surv ., Canada, Hem. 
244 , p. 12 .(1940). 

System 

Silurian 

Formation 

Lockport 

Med ina 

Q.ueenston 

1 Mee.ford 
; 

j 

i '· 
i Dundas 

Ordovicianj 

Table of Formations 

Thicknese: 
(Feet) l 

151 ± 

Lithology 

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

74· ± Red, green, and grey shale; 
grey, sandy, and shaly 
dolomite (Cabot Hea<l)J 
gr~y , ma.gnesian and argillaceous 
lime stone (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 a renaceous shale. 

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

550 

Dark grey to nearly black, 
slightly bituminous shale . 

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

i 
Precambrian! Granitic and altered volcanic 

and sedimentary rocks . 

Precambrian 

These rocks consist of granitic and altered volcanic 
and 8edimentary formations that underlie the Palaeozoic sediments 
unconform.e.bly. They are not an important source of v.rater in the 
area. 1Nater contained in these rocks probably 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 a.re 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 itse l f 
iE too fine vraincd and corn:pact· to be water. yieldil].g , but the coaM>e 
sandstone or arkose may contain a consicer able ouantity of water . 
vrater derived from these formations is commonly highly mineralized 
and unfit for domestic use . 

Collingwood Formation 

The Collinv~ood formation consists of dark grey to 
blf:l.ck, f ine- grained, thin-bedded, bituminous shale . It is about 
30 feet thick . Wa ter recoverable from these rocks occurs largely 
in fra ctures and along bedding pl anes ; the shale itself is too 
fine grained to yield its water freely. The water 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 surfaces it is dark gr ey to nearly black, with distinct brown 
and green shades in many ple.ces. 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 also outcrop 
on Duffin Creek, where they may be seen on lot 15 , cons . ,'tl..t.etnd I I I 
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 ouantity recoverable ;,s small and the water saline . 



- 7 -

Dundas Fonn.a.tion 

The Dundas formation is pr eva ilingly a bluish grey, 
thin-bedded shale that weathers somewhat lighter. There is, 
however, some variation from compact, blue, a r gilla ceous shale 
to buff or ye llowish, s ilty, and freouently arenaceous rock. 
Hard bands, both ca lca r eous and arenac eous , occur interbedded 
with the shale; they r a rely exceed a foot in thickness, the 
aver age being onl y a few inches . The formation is about 550 
f eet thick. It outcrops on Humber and Yvest Humber Rivers in 
Vaughan and Tor onto Gore townships respectively, and underlies 
the dr ift throughout most of Vaughan and King townships together 
with the we:::tern p13. rt of Whi t chim.ch,. Ma r kham, and Scarborough 
to11v1u;hips R.nd a sma ll part of ea ch of Albion a nd Toronto Gore 
townships . 

lVa ter occurs a long the bedd ing and joint pl ane s 
of the sha l es , but the rock itse l f is too dense to yield its 
·water readily to we ll s . "Where the formation occurs at or near 
the surfa ce , small quantit i es of water suita.ble for domest ic 
needs may be obtained fr om the upper 50 feet . ·water o"btained 
deeper in the formation is commonl y too r:-aline f or e ither domestic 
or stock uses . 

Meaford Forma tion 

The Meaford f orma tion as a who le consists of grey 
to bluish and even brownish, f i s sile sha l e with interstratified 
hard l ayer s that vary in composition f rom impure ca lcareous 
sandstone to r ather pure crystal line l imestone . It is exposed 
on a smal l l tributa ry of West Humber River in Toronto Gore a nd 
uncerlies the gl acia l drift near the extreme western part of 
the a r ea. It i s known to be about 115 feet thick on Credit 
River a short distftnce southwest of the area . 

The sha l e of t h i s formation is too compa ct t o be 
a good source of wu. ter. v.:e lls penetr ating the formation have 
y i e l ded moder ate cue.nti t ie s of wate r presumab ly f rom bedding 
pl anes a nd .1oint cra cks , but in most inst'l.nces the water is 
sa line and not suitable for domestic needs . 

Oueenston Formation 

The Queenston fonnation consists of br ick-red, 
thin-bedded , compa ct sha l e . It does not outcrop in the pr esent 
a rea , but underli es the gl acia l drift in the northwest part 
of Albion and Toronto Gore townships . The rock is a very poor 
source of water . It has been penetr a t ed by a few wel l s , but 
the quantity of water obta ined is small and commonly too saline 
for domestic use . 

Medina Formation 

The Med i na formation over li es the Q.ueenston , and 
forms the basa l part of the Siluria n system in Ontario. It 
has been divided into three members , which, in as cending order, 
a r e : Whirlpoo l sandstone , Manit0ul i n do lomite, and Cabot Head 
sha le. 

Whirlpool Member. This member is typica lly a resistant, 
light gr ey , fine to medium-grained sandstone . It usually occurs in 
beds of consider able thickness , but , where seen in its entirety , the 
upper few feet a re commonly more thinl y bedded than the lower part. 
Wave marks are common, but a r e best developed in the upper , thinner 
beds. The sandstone outcrops in the northwestern corner 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 wells drilled for 
natur al gas a few miles to the west of the area show 20 feet 
of sandstone pr esent . No wel ls have penetr ated this rock , so 
that its water-bearing properties a re not definitely known, 
However, where it lies below 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 
i:•rithin the a rea , but , o.s seen a few mi l es to the west , it consists 
essential l y of buff weathering, grey , magnesian limestone , in 
pe.rt argillaceous, and disposed in even beds from 2 to 8 inches 
thick . The lower few feet show thin interbeds of soft grey or 
b l uish gr ey shale from 2 to 4 inches thick . This rock underlies 
the gl a cia l drift in the northwestern part of Al bion township , 
and is about 25 feet thick. 

Smal l quantities of water can be expected to occur 
a long bedding pl anes and in so lution cavities in this rock , but, 
as none of the wel ls examine d penetr ates this member , little 
definite i nformat ion is avai l ab l e r egarding its water-bearing 
properties . 

Cabot Head Member. This member consists typical l y 
of r ed , green , and grey shales, sandy dolomite, shaly dolomite 
and ferruginous limy beds . It does not outcr op within the a rea, 
but can be seen in the railway cut a t Limehouse a few miles to 
the west . I t under lies the gl a cia l drift onl y in the extreme 
northwest part of Albion tovmship and is at least 40 feet thick . 
The shales do not f orm good aqui fe r s due to their fine-grained 
texture, and the calcareous beds are few and too thin to hold 
much water. None of the wel l s eY:amined penetr ates the Cabot 
Head beds , but they ar e not thought t o be an important source 
of water in the a rea . 

Lockport Format ion 

The Lockport formation consists of magnes ian lfutestone 
and dolomite, commonly light grey to 'blui sh, fine to coarse ly 
crystalline, in pl a ces ouite por ous , and disposed in beds from 
2 to 4 feet thick, with both thicker and thinner beds locally 
deve loped. Jointing is gener a l throughout the f ormation; it is 
commonly vertical but very irregular . Yfea.thered surfaces may 
Phow joint cra cks as much as 8. fo ot wide . These rocks may be 
seen in the extreme northwest par t of Albion township , where 
they constitute the upper , cliff-forming member of the Ni agara 
es ca r pment. The formation is per haps 150 feet thick , with only 
the lower 50 feet occurring in the area of this report . 

Appr eciab le quantities of water may occur in joint 
cracks , in solution cavities , and a long bedding planes in this 
f ormation. We ll s encountering these openings y i e ld suffic i ent 
water for f~rm requirements . Numerous springs issue ~t the 
base of the Lockport formation where the conta ct with the under­
l ying impervious Cabot Head is exposed by the topography . Some 
of these springs are reported to f low as much as 3,000 gallons 
an hour . 

Unconso l idated Deposits 

During the Pleistocene or gl acial epoch , great a ccumulations 
o:r-i.ce ~onned at various centres in northern Canada . This ioe moved 
out in a ll dir ections from these centres and covered l a r ge regions with 
what has been called the continental J ice-sheet . As the ice advanced, it 
picked up gr eat quantiti es of l oose rock debris, which was deposited when 
the ice-..f.L."tally melted . This mater i a l is unconsolidated, and is cormnonly 
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called g lacial drift. The ice-sheet advanced and retreated 
several times and on each r etr eat l eft an accumu l ation of drift 
on the surface over which it passed. 

The a r ea was entire l y covered by one or more continental 
ice-sheets during Pleistocene time , and the final retreat of the ice 
left the bedrock surface cove red to a variable depth with a mantle 
of glacia l drift. This drift , togethe r with flood plain depoai ts 
of a lluvium, constitutes the unconsolidated depos i ts iri the area . 
Mos t of the gl acial drift c ons i sts of boulders and pebbles of 
various compositions and sizes embedded in a matrix of cl ay to 
form a more or le ss impervious mass known as boulder clay . Irregularly 
intermingl ed with this impervious mass , and a lso l y ing above , be low, 
and between success ive boulder-clay sheets , a r e beds, po cke ts, and 
l enses of sands and gr ave l s that fonn the water-bearing membe rs or 
a quifers of the drift . The following types of unconso lidated deposits 
occur in the a r ea : (1) ground moraine ; ( 2 ) te rmi na l moraine ; (3) kame 
mor a ine ; ( 4 ) outwash sand and gr ave l; (5) i; l o.cial-lake deposits; 
(6) interglacial deposits; and (7) a lluvium . 

Gr ound Mo raine . Thi s type of gl a cial drift is chi efly 
bould er clay l aid dovm at the base of the ice-sheet , and consists 
of a heterogeneous mixture of cl ay , boulders, and pebbles enclos ing 
irregul a rly distr ibuted l enses and po cke ts of wate r-lo.id sand and 
gr avel. 

Po r e spa ces in the boulder clay are very small , and 
much of the contained W9.ter is not r ecoverable through we lls. 
Howeve r, whe r e the clay is sandy, small domestic supplies may be 
obtained from it, and l a r ge r supplie s, for industri a l or muni cipal 
purposes , can be expe cted from the included lens es and pockets of 
sand a nd gr avel. 

At most pl a ces in the ground- moraine a r eas , water is 
obtained a t depths of about 40 feet or l e ss, but owing to the 
he t erogeneous cha r a cter of the deposits , it i s no t possible to 
pr edict the depth a t which wate r may b e encounter ed in any particular 
loca lity. 

Termina l Mo r aine . Part of the lo ad co.rrie d by the 
continento. l ice-sheet was dropped at its front or margin during 
pauses i n the gene r a l r etr eat of the mel t ing gl a cie r. This l~ 
co ns i sted of rre.ter i o. l gathe r ed during the a dvanc e of the ice-i:lheet , 
and was deposited as a mixture of boulder clay, silt, sand , ruid 
gravel. Streams f l owi ng from the melting ice carri ed away a l a rge 
p~rt of the si lt, sand , and f i ne r grave l, l eavi ng chiefly compacted 
boulder clay and heaps of l oose boulders as terminal moraine . In 
general, such material carries very little recoverable water , except 
where small lenses of sand or gravel are present . 

Kame Mo r ai ne . The hilly region in the extreme north 
pa rt of Mar kham and Vaughan townships is composed of boulder clay , 
sand, and gr ave l . Exposures show in r oad cuts at or near the to ps 
of the hi lls ; some of these are of sand , other s of boulder clay . 
At one pla ce a 6-foot l aye r of boulder cl ay overlies well-bedded 
sand , and wedges out southward; it is overlain by still mo~e sand . 
Thi s hilly a r ea probabl y represents a t erminal moraine, the s and 
and gravel b e i ng a mixtu r e of outwash and kame deposits r esulting 
from l oc a l r eadvances of the i ce- front during its gener a l retreat. 

The typical terminal moraine part of the hilly region 
contains f avourabl e a quifers at depth , but shallow wells do not, in 
gene r a l, y i e ld adequate supplies . Wat er is obtained at depths of 
from 38 to 150 feet , with the deeper wells producini; the more permanent 
and large r suppli es . In the sand and grave l areas , however , where the 
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deposits represent outwash a.nd ka.me conditions, domestic supp,lies are 
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 , and readily absorb rain fallin g upon them . If they 
r est on impervious clay , which would prevent downward perco l ation 
of the water, they may become saturated to within a few f eet 
of the surface . 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 l enses, they may yield supplies 
sufficient for industria l or municipal usei:; . 

Glacial-lake DepoEits. These deposits include the 
filt, sand, and gr ave l depos ited in glac i al Lake Iroquois. Most 
of the deposits consist of fine sand and silt, with the gravel 
occurring in the form of bay-1110uth bar s . The sandy deposits 
vary from a thin veneer to a t least 10 feet in thickness; the 
gr ave l deposits r each a thickness of 40 feet . Such depos i ts 
are very porous , and will yield their water free l y to shallow 
dug wells . 

Interglacial Deposits . These deposits are exposed in 
Sco.r boro ugh o.nd. Pickering tovmships, a long the shore of Lake (mtario, 
where they cons ist typically of stratified sand overlying a grey, 
peaty clay. The clay i s 111most impervious and very little w'l.te r 
can be expected from it. The stratified sand , however , does 
contain water , and springs issue from the cont'l. ct of the sand 
and underlying clay in the cliffs 11 long Lake Cntario. Unl ess 
the sand is so fine a.s to partly clog we lls that a re dug or 
drilled in it, a f'l ir suppl y of water should be obta ined. 

Alluvium. Alluvial deposits consist of clay, silt, 
sand, and gravel l aid dawn as fl ood-pl ain depos its e. long the 
valley bottoms of many streams, Locally these deposits may 
become very extensive . The water-be'l.ring properties of a lluvial 
deposits are variable, but , in gener~l, such deposits form 
f~voura.b le aauifers, They are porous) ~nd readily yie ld a 
part of t he ir contained water, althou~h , in pla ~es their 
porosity may 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 sh.a.ll0w wells,. and ler g;er supplies 
if the deposits are extensive . 

WA. TER AN!.LYSES 

Both the kind and auantity of miner~ l matter dissolved 
in a natural water depend l a r ge ly upon the structure a nd chemical 
composition of the rocks with which the water has been in contact. 
Water may be polluted by organic matter rir its de::·c:nposition 
products. 

Two hunared and eighty samples of we ll water from the 
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a rea wer e ana l ysed f or their mineral content i n the l aboratory of 
the Water Suppl y and Borings Section, Geo logical Survey, Department 
of Mines and Resources , Ottawa. . The analyses ar e given in parts 
per million , that is, in par ts by weight of the constituents in 
1, 000 , 000 part s by volume of water . No examinq_tion was made f or 
bacteria , and hence a vVB.ter that may be termed suitabl e f or use 
on a bas i c of its mine r a l content might be condemned by reason 
of it s bacterial content. Bacteriolo gi cal ana l yses a re made by 
the Pr ovincial Department of Hea l th , Toronto . As a rule, waters 
high in bacteria have been contaminated by polluted sur fa ce water. 

The following mineral constituents include all that 
a r e normally found in natural waters in quantities sufficient to 
have a.ny pract ica l effect on the value of waters f or ordinary 
uses . 

Silica (Si<'2) is dissolved i n sma ll ouanti ties from 
a lmost a l l rock:S-:---It is not objectionab l e except in so far a s 
it contributes to the f ormation of boiler scale . 

Iron (Fe) i n combination is dissolved f rom many rocks 
as well as from iron sul phide deposits with which the water comes 
in contact . It may a lso be dissolved from well casings, water 
pipes , and other fixtures in auantities l a r ge enough t o be objectionable, 
but separ ates as the hyd r ated oxide upon exposur e of the wa t er to 
the atnospher e . Excessive iron in water cau ses staining on porcela i n 
or ename lled wa re, a.nd renders the water unsuitable f or l aundry 
pur poses . In the t able of ana lyses ac companying th i s report, 
a lQ~ino. is included with the iron and both ar e reported as the 
oxideE. 

Ca lcium (ca) is dissolved from almost a ll r ocks , 
though in gres.ter cuanti ties from limestone, dolomite, and gyp is um . 
Magnes ium (Mg) is similarly d i ssolved from many rocks, but 
particul arly from dolomite. These const i tuents impart hardness 
to water and are active in contributing to the format i on of 
boiler scale . The sulphate of magnesia (Mg;ff 4) c01:,o ines with 
water to form "Epsom sa l ts'', and renders the water unwholesome 
if pr esent in l a r ge amounts . Ca l cium salts in minor ouantities 
have no in.iur ious effects. 

Sod iuin (Na) is found in s ll natura l waters in various 
combinations , though its salts constitute only a small part of the 
tota l dissolved mineral matter in most waters in humid re gions . 
Sodium salts may be present as a resul t of pollution by sewage , 
or of contaminA.tion by sea w11.ter either directly or with that 
enc lo sed in marine sediments . No estimate of potass ium (K) has 
been made , a nd any that may be present has been inc l uded as 
sodium . Moderate quant i ties of these constituents have little 
effect upon the sui tab i lity of a •Nuter for ordinar y uses , but 
water s containing sodium in excess of about 100 parts a mi llion 
may re auire ca r eful operation of steam boilers to prevent f oaming . 
Waters containing large quantities of sodium sa l ts a re injurious 
to crops and ar e , therefor e , unfit f or irrigation. The quantity 
of sodium sa lts may be so l R. r ge as t o render a water unfit for 
near l y a ll uses . 

Sul phate (S<14) is di ssolved from deposits such as 
gyp~um 1nd sodium su l phate . It is a lso formed by ox idation of 
iron sulphides and is, therefore , folmd in mi ne waters. Sul phate , 
in combillil.tion with ca lcium '1.nd macrnes i um , causes f onnat ion of 
boiler scale ; i t a lso increases the cost of softening the water . 

Chloride (C l) is a consti tuent of all natura l water s 
and is d i ssolved i n small quant i ties from rocks. Waters f rom 
well s that penetrate brines or sa l t deposits contain l a r ge 0uantities 
of chloride , usually as sodium chlor ide (conrrnon sa l t) and less 
commonl y a s calc ium chloride and magnesium chloride. Sodium 
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chloride is a characteri stic constituent of cewn. ge , and any locally 
abnormal quA.ntity sue;gests pollution from this source. However, 
suoh abnormal quantities should not, in themselves, be ta.ken a.s 
positive proof of pollution in view of the many sources from 
1J1rh ich chloride may be derived. Chloricles impart a. salty taste 
to water, and if present much in excess of 300 parts a. million, 
render it unfit for domestic use. 

The term "tota 1 dissolved solidc" is a.pp lied to the 
residue obtained vrhen 11. sample of' ·w13.ter is evn.pora.ted to dryness . 
Waters n.re considered high in dissolved mineral solids when they 
cont<.dn more th'.:1.n 500 p~.i.rts a million. Waters containing up to 
500 parts a million may be accepted for domestic use.provided they 
are other wise satisfactory, but a content of 1,000 parts a million 
does not prohibit domestic use if no better suprly is QVailable. 
Residents accustomed to the wn.ters may use those that carry much 
mor e than 1,000 p9.rts a million of tot'l l dissolved solids without 
inconvenience, although persons not used to highly miner alized 
wnter s would find them objectionable. 

Hardness is a condition imparted to waters chiefly by 
dissolved ca lcium and magnesium compounds. It here refers to the 
soap-destroying power of water, that is, the amount of soap tha~ 
must first be used to precipitate the above compounds before a 
lather is produc ed . The h'lrdness of water in its original state 
is its total hardness, and is clas:: ified ns 11 perri.anent lli'. rdness" 
and "temporary hardness11

• 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 softeners , such as ammonia or 
sodium carbonate, or with many manufactured softeners. Tempora r y 
hardness can be eliminated by boiling, and is due to the presence 
of bicarbonates of calcium and magnesium , Waters containing large 
quantities of sodium carbonate and small amounts of calcium and 
magnesium compounds are soft , but if the latter compounds are 
present in large ouantities the water is ha.rd . The following tablel 
tr lr ' 

1 Thresh , J.C. and Beale , J. F., "The Examination of Waters and Water 
2upplies11

, London, 1925, p . 21 . 

may be used to indicate the deGrne 0f ha rdness of a water: 

Total Hardness 

Parts per million Character 
0- 50 ••••..•.•••••.••.•..•• Very soft 

50-100 •••• ,., .••.•••.• , ••••• Nocera tely Eoft 
100-1 50 ••••.•.•• , .. , ••••• , ••• Slightly hard 
150-200 ••••••••••• , •••••••••• Moderately hard 
2 00-300 . ••.•..••....... , .•.. • Ifurd 
300 + ••••••••. •• •• ••.••• ••• Very hard 

The water samples analysed wero taken from depths 
of from 7 to 462 feet, and with 51 exceptions all are from glacial 
drift. They show little variation in either the total dissolved 
solids or the quantities of the individual constituents, As 
far as mineral content is concerned, the waters are ouite suitable 
for domestic and stock purposes as well as for most industrial 
uses. Softening would be desirable for laundry purposes . None 
of the drift waters analysed contains sufficient salts to render 
it injurious to crops and so unsuitable for irrigation. 
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PART II 

KING TONNSHIP , YORK COUNTY, ONTL.RIO 

Physical Foo.tures 

King township is in the north-central part of York county and has 
an area of approximately 150 square miles . The village of Schomberg , the 
largest of several small municipalities within the township, lies about 26 
miles northwest of the city of Toronto. 

Except for a small area in the southeast corner and for the reclaimed 
marsh lands along Schomberg River , the surface of King tavnship is rolling or 
hilly. A well marked · divide extending f rom east to west across the centre of 
the township forms the height of land between Lake Simcoe and Lake Ontario. 
'I'he area to the south of this divide is drained by Humber and East Brunch 
Humber Rivers, which together with their numerous, smo.11 tributaries, cross 
the south po.rt of the township in a general southeasterly direction. Streams 
rising on the abrupt northern slopes of the divide drain rapidly d~'lll to the 
flat land of Holland ~hrsh, where u canal diverts the water around a part of 
the marsh now reclaimed ~nd on into the wost brunch of Holland River and 
thence to Lake Simcoe. Twolvo smo.11 lakes, all of which lie south of the 
height of land, are included in tho township. 

A prominent topographic feature in the north part of tho township is 
a discontinuous ridge or bluff, which represents tho former shoreline of 
glaciQl Lak6 Algonquin. The Algonquin shorolino trends in a southwesterly 
direction across the north part of the township, o.nd forms tho south border 
of the flat marsh lands of Holland River. In general, it follows the 750 -
nnd 800- foot contour lines. 

The tONnship us o. whole has a rolief of more than 530 feet . Tho 
high est elevation is on the height of land in the northeast part of tho town­
ship where an altitude of more than 1,200 feet abovo sea-level is attained. 
The lONest part is on Humber River in tho southwest corner of tho township 
where the altitude is only 670 feet . 

1 
The moan annual temperature is 43 degrees Fahrenheit. The average 

do.ily maximum temperature varies from 80 degre0s in July to 25 degrees 

1 
Mayall, K. H.: The Natural Res ources of King TONnship, Onto.rio; Truns. 
Royal Con . Inst.; vol. XX II, pt . 2, p. 217, (Oct. 1939). 

in Februury, and the average minimum from 56 degrees in July to 7 degrees in 
February. Norma l annual precipitation is 28.94 inches. The average total 
snow fall is close to 4 feet. These figures refer to Oak Ridges at the oust 
end of the township . 

Geology 

Bedrock Forrr:a.tions. Except for n snall area in the extreme south­
west corn er, King t ownship is mtirely underlain by the Dundas formation of 
Ordovician age. These rocks consist of grey and blue shale; thin , sandy b eds; 
and thin , l enticulc.r beds of limestone . Rocks of the succeeding Moo.f ord 
formation, consisting of gr ey, bluish, and bronnish shale , with thin layers 
of limestone , calco.reous sandstone, and arenaceous shale, underlie the south­
west corner of the township. No outcrops of bedrock havo been observed. 

Unconsolidated Doposits. Ground moraine deposits occur in both tho 
south and north parts of tho township. They consist chi0fly of a heterogenous 
mixture of clay, boulders, and pebbles enclosing irregularly distributed 
lenses and pockets of wuter-laid sQild and gravel. A considerable part of the 
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material covering the surface immediately south of the Algonquin shoreline ie 
ground moraine; a. second large area occurs in the vicinity of the village of 
Nobleton. The relief of the areas of ground moraine is moderate, and in 
general the topography could be classed as rolling. 

The greater part of the glacial drift covering King township is 
terminal moraine . To a large extent, the height of land that crosses the 
township from east to west is composed of these deposits. The material consists 
predominately of boulder clay, with scattered pockets and lenses of sand and 
gravel. The relief of the terminal moraine area is more rugged than thct of the 
gr otmd moraine. 

Glacial outwash and kamo deposits are numerous in King township. A 
large area that extends from east to west across the centre of the township , 
and smaller areas in the northeast and northwest corners, consist of kame and 
outwash material that was, apparently, laid down on top of the terminal moraine 
during the first stages in the retreat of the ice-sheet. The large deposit in 
the centre of the township is thought to be laid down by torrential melt waters 
flaving between two parallel j.c e lobes of the retreating ice-sheet. These 
deposits consist mainly of deep sands and gravels overlying boulder clay. In 
places wher e they have been sorted by running wat<Jr, the fine and coarse 
materials have been separated; this sorting action has pro0uced deposits of 
high porosity and, in the coarser material , high permeability. Such material 
constitutes the most elevated, hilly, and agriculturally wotthless lo.nd in the 
township. 1 Rain falling upon it would readily pass through the permeable 

1Putman, D.F. and Chapman L.J.; The Physiography of South-Central Ontario; 
Scientific Agricultur.:;, 16:9, May 1936. 

materials until it encountered the relatively impermeable underlying boulder 
clay. This is the probable source of much of the ground water that forms 
seepages and springs along the edgos of the kame o.nd outwash ureas. 

Two gla.cio.1-lo.ke deposits of different origin have been identified in 
the township. The first of these, which is known us Schomberg Lake Plain, is 
located along the north boundary of King township in the vicinity of the village 
of Schomberg. Varved clays o.nd silts overlying boulder clay comprise the bulk 
of the material. How0ver, in some places, principally neo.r the margin of the 
clay, sandy de;ltas ar o found. Tho thickness of tho clay is unlmown, in most 
places although exposures up to 15 feet thich have buen observed. Topograph­
ically, the urea. has somewhat greo.ter relief than is usually associated with _, 
lake plain. The surface is modero.tely rolling, o.nd is cut by severa.l well 
developed stream valleys that provide exc ellent drainage. 

The second glo.cio.1-lo.ke deposit is north of the shoreline of glacial 
Lake Algonquin. It constitutes who.t is lmown as Holland Wnrsh, which has been 
reclaimed ond brought under cul t ivation for market gardens. The material 
forming these deposits in King township consists :mninly of sn.nds and silts 
overlying boulder clay. The topography is very flat, and drainage so poor o.s 
to form lo.r ge marshy tracts of land. 

Alluvial deposits of clay, silt, so.nd, o.nd gravel occur along the flood 
plains of Humber and East Branch Hu.11ber Rivera. · An extensive deposit of 
alluvium in tho southeast corner of the township wns probably due to the 
damming of &l.st Branch Humber River in the vicinity of Kinghorn. The deposits 
of alluvium in King tCJ.'mship are thin, and o.re unimportant o.s sources of ground 
water . The .material is derived mainly from the reworking of glacial drift. 

A summary of the areal extent of the various types of glacial drift 
in King tovmship is as follows: 1 
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Typo of d e posit 

Ground mor aine •••••••••••••••••••••••••••••• 

Ter minc.l moro.inc •••••••••••••••••••••••••••• 

Ko.me o.nd outwo.sh pla in •••••••••••••••••••••• 

Schomb erg lo.ko plain ....................... 

Extent 
(Acr es) 

20 .,000 

34 ,000 

13 , .. )00 

3,000 

Algonquin lo.ko plain ••••••••••••••••••••••••• 12,000 

Al luvium doposits ••••••••••••••••••••••••••• 6,000 

Toto. l ••• 88 ,000 

1r·:b.yull, K. H.: The Natur o.l Ro sour ces of King Tcmnshi p, Onto.r i o ; Tr o.ns . 
Royo. l Croi . Inst ,, vol. XXII , pt. 2, p. 224 , (Oct. 1939). 

Vo.rio.t ion s in tho thickness of drift wore not determined a.s only on(j 
of the r acord8d wel l s uppeo.rs to hQve rao.ched bedroc k . This we ll is in lot. 1, 
con. XI , a.nd i s r eported to ho.ve cn c o1mtercd bedrock o.t 178 feot . 

The fo ll owing ta.blc indica.tos tho minimum thickness of drift o.t 
s ev or o. l loca.liti es ; 

We ll No .l Concession 

1 I 

3 I 

10 I 

7 I 

12 T 

5 II 

5 II 

2 II 

26 III 

20 III 

19 III 

15 III 

10 IV 

2 IV 

Lot 

1 

11 

20 

24 

34 

6 

18 

31 

5 

8 

25 

35 

3 

16 

Depth 
(Foot) 

165 

462 

330 

340 

330 

260 

160 

150 

211 

213 

175 

150 

220 

295 

Aquifer 

drift 

cla.y 

sa.nd 

so.ndy gra.vel 

drift 

drift 

drift 

sand 

sand 

sand 

grave l 

sand 

drift 
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Well No . 1 Concession Lot Depth 
(Feet) 

Aquifer 

18 IV 34 200 sand 

20 v 9 133 gravel 

4 v 22 165 sand 

2 VI 1 200 sand 

3 VI 26 llO sand 

29 VI 30 280 sand 

12 VII 3 290 

25 VII 15 213 sand 

19 VII 29 160 sand 

17 VIII 7 265 gravel 

12 VIII 14 204 sand 

3 VIII 26 178 sand 

16 VIII 34 292 sand 

16 IX 4 135 gravel 

15 IX 7 335 sand 

10 IX 19 272 sand 

70 IX 35 245 sand 

1 x 1 250 gravel 

7 x 29 220 gravel 

1 XI 1 1802 shale 

5 XI 17 240 sand 

12 XI 34 108 gravel 

13 XII 22 135 sand 

15 II 43 198 sandy gravel 

11 II 10
3 

248 drift 

10 II 19 
3 

310 sand 

3 
2 III 11 242 sand 

lweu numbers used in this report refer to those wells on which data have been 
compiled, as indicated on page 2 of this report. 
2 

To bedrock 

3 
New survey of J.ot s north of old lot 35 
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Water Supply 

Except for a few localities , King tovmship is r·:l!hrly well supplied with 
ground water f or both domest ic and st ock purpose s . About 66 per cent of the 
wells are of the dug type , and about 71 per cent are s upplying water from 
d e pths of 40 feet or less. A survey of t he vve 11 r ecords shows that about 72 
per cent of the we ll s havti a permtment wo.to r supply sufficiont for the pros<::mt 
demands mn.do upon t h em ; tho r emainder c onsti tute dry hol es , we lls that go dry 
periodically, and we lls tho.t wont dry a.ppo.rcntly us a re sul t of thEJ lo.st period 
of extremel y dry w·eo.the r (193 1-1936 ). 

All we ll s in King township derive thei r wo.tor supply from glacial 
deposit s . In describing the principa l water-b oa.ring b ods , no account is ta.ken 
of thei r age with r e spec t to tho successive advances o.nd rotr eo.ts of the ico­
sheot , as tho vmtor-b eo.ring properti es of tho c.quifers seem to b e independent 
of their position within tho drift . In most we ll s , the sta.tements of owners 
and dr iller s as to tho c har a ct er of tho o.quifcr wer e a cc epted . 

The chief sourc8s of so.tisfactory ground wo.tor in tho ground and 
terminal moraine a.reas aro i rre gular deposits of wat er-la. id s~nd and gro.vol 
that occur within the boulde r clo.y . In some we lls tho principal o.quifer is 
l isted as gla.cial clo.y , mo.teria.l that yields litt l e water. Common ly, b oulder 
clo.y is o. poor r e servoir for ground-wo.ter storo.go , as it takes up wo.tor slowly 
and holds r o l o.tive ly little . Fur thermor e , duo to the s luggish c irc ulat ion , 
the qual i ty of ground wo.tor obtained f rom boulder clc.y is commonly poor. In 
we ll s wher e t ho yield i s consider o.bly greater tha.n might be ex pec ted , it i s 
poss ible tho.t the b oulder olQy is mi xed with s~nd or might ov en consist of fine 
sand or silt, with o. por e spo.ce lo.rgo enough to permit mor o r oo.dy circulo.tion . 
Thero is no way of o.sc ortaining v.rhore o. wo.tor-beo.ring de posit of so.nd or gro.vol 
mEJ.y occur in tho boulde r cl o.y , unless i t outcrops o.t tho surfo.ce or has ooen 
located by a woll or test boring . 

Tho glo.cio.l outwo.sh o.nd ko.mo deposits , which cover a. largo o.reo. in tho 
c entr o. l part of tho tavnsh ip, constitute o. fui r sourc o of water , o.lthough tho 
uver u.g1.:· depth of vrnl l s i s greater than in other par ts of tho township . These 
deposits genor o.lly consist of i rr ogul o.r lensos of sand, quicksand , and gr o.vc l. 
A few , small , scattered b e d s of clo.y wor e ob served. The cla.y o.nd quicksn.nd may 
conte.in wn.t0r, b ut clay does not yio l d it f r eely to wells , o.nd the wo.tor - bea.r ing 
quicksand f lows bodily into vrn lls and is , thorofo r o , undosiro.blo o.s o. sourc e 
of ground water . The coarser sa.nd and gruvo l yie ld their water f r eely , and 
large quunti ties aro obtLl.inable f r om them . Dri llod we lls employing we ll scroGns 
o.re best for obtaining u so.tisfuctory supply of gr ound water from those de posits . 

The suppl y of ground water obta.ined f r om Schomber g Lo.kc :Plc..in is poor, 
due t o the sl ow- yie lding prope rty of tho clays thc.t compr ise the bulk of tho 
deposit . '1,1e best suppl y of gr ound vrator obtc.inod in this a rea is derived f rom 
sma.ll , sandy , dd to.ic deposits tho.t occ ur a l ong the rnn. rg ins of the ol!>Y 
deposit. 

Due to the extr eme f l atness of the lo.nct o.nd the resultant poor dr o.inage , 
the wo.tcr-t o.ble lies cl ose to the surfo.cc in the a r oo. cover ed by the clay , silt , 
and sand deposits of glo.cio.l 19.ke Algonquin . This has resulted in the 
for mation of lc. r go , :mD.r shy tracts of lo.nd of whi ch Holla.n<l Enrsh is o. good 
example . The s upply of ground water in this c.roo. is o.mple. 

Tho alluvial deposits in King tovmship o.r E- not n.n important sourc e of 
gr ound wat er, although in a. few loculit i es th0 deposit s n.r e of sufficient 
thicknes s and porosity t o yield a fair supply of wuter to shallow we lls. 

Only one we ll in King township was r e portod to ho.v e r eached bedrock . 
We ll No. 1, in lot 1, con. XI . is 180 fe et deep and is r e por ted to hc.v tJ 
penetrated 2 feet of shale o.t tho bottom of the hole . I t is probo.b l e tho..t the 
ground wa.ter supplied by th i s we ll is derived entirely from glacial drift , as 
a chemi c a. l m1a l ysis of tho watur showed that the amount s of dissolved 
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constituents a.ro 0omparable to those in water s whose sourc e is lmovm 
definitely to be dr ift . Drilling into the berlrock underlying King township 
is not recommended . In o.djo.cent townships , tht> wo..te r f r om we ll s , thc,t hc.ve 
penetrated into these rocks conta.ins o.. lo.r ge amount of sodium chlori r'e 
(conunon salt), which renders it unfit for domestic or industrio..l use . 

Buried str eam channels could not b e r ecogni zed f r om the evidence 
of the wtl lls . Such chwmels should contain quc..ntities of so.nd c..nd gr avGl , 
and hence form favourable source beds for lu.rge supplies of gr ound wo.tor . 
The occurrence in a loc a lity of c. fENl drift wells tho.t o.r e o.pprecic,bly 
deepor than the o.vero.ge might indicate the prosonco of cm underground 
channel , but the deep dr ift wells o.rc scatter ed throughout the township o.nd , 
hence , no reli abl6 conclusions o.s to the loc c..t ion of buriod chci.nnols can 
b e dro.wn . 

The intake n r ec, fo r the r~round-wQtcr supplies of King township 
includes almost the enti r e surfo.co of the tovmshi p o.s well c.s limited areas 
to the ea.st c.nd west . Ro.in fo.l ling upon sc.nd and gr o.v0 l will penetra.te 
rapidly , n.nd such materio.l is widespr eo.d in thu centrc.l po.rt of tho township . 
Contours dro.wn thr ough the wa.ter lev0ls of non- o.rtesio.n wells show c' gr<'.duc.l 
slope nor th o.nd south o.wo.y from tho height of lo.nd a.cross the c entre of tho 
tovmship . 

The dist r i bution of the unconsolido.ted for mc.tions with relation·-/~O 
the topography is such o.s to pr ovide excellent conditions fo r flowing ­
o.rtesian wells in King tmvnship . The porous deposits of ko.mo and outvrash 
sands and gr o.vels , which covor u lo.rge pa.rt of the height of lo.nd extending 
o.cross the c ontre of the township , provide nn excellent into.ke c.rec. for 
gr ound w:.:~ter tho.t would cventua. lly r eturn to t he surface o.t lower olovo.tions 
in flowing - o.rtesian we lls . Thoso so.me conilitions woulrl provide wator for 
the numerous springs tho.t , appoo.r along both sides of tho huight of land . 

The township includes thr eo distinct o.r oo.s within which f l owing­
c.rt esi::m wells are known to occ ur . Thci most important of these is in lots 
32 to 35 , cons . VIII cmd r:.t~ , noo.r thti villa.go of Schomberg . Thoso wells , 
which vary in depth fro1;1 140 to 292 foot, o.11 derive thr..:i r vmtor from sand 
and gre.v~;l bods in tho bouldur cln.y tho.t undorlic;;s the glo.cia.1-lo.lrn deposits 
in the areo. . The fl ow of water is reported to be from 8 to 625 gE.i.llons 
o.n hour . 

A second o.r oa containing f l owing•arte'sian well s occurs in l ots 25 
to 30 , cons . VI , VII , nnd VIII . The wells in it a.re loco.ted both abovo l,nd 
b elow the Algonquin shoreline . 'l'hcy derive thei r water from oxtonsivo beds 
of sand o.nd gravel that occur witli.in the boulder cl:.y c.nd believed to extend 
south into the to rmino. l mor o.ino r.r uc . • 

Sevoro.l flowing - o.rtesil1n we lls occur in lots 24 to 29 , con . I, ncn.r 
th& tmvn of Auror a. . The, wells , whose depths vury f rom 91 to 140 feet , obtE.Lin 
their water from lo.rge beds of sand o.nd gravel , which a.re thought to be 
continuous with extcnsivo deposits of knme and outwr.sh sand and grc.vel Gouth 
of the town . 

Springs are numerous throughout King township. At least 146 aro 
known to be used us a source of wo.ter supply fo r domestic o.nd stock purposes . 
They occur principally a.long the sides of the height of la.nd , where the 
porous b eds of kamo o.nd outwa.sh sand a.nd gravol ovorli e t~c r elativel y 
impervious boulder clay , and a.long the bast; of the glc.cia.l Lc.ke Al gonquin 
shor e lino . Sev0ro. l of tho springs , form the source of smc..11 crooks in tho 
township . 
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Villo.ge Suppl ies 

Aur or a. , Tho tOl/m of Aurore. obtn.ins its water suppl y o.lmost ent irely 
from r" munic ipo..l wuter-works , Tho wo.tor is supplied by f lowing- c.r t es io.n vrn llc 
i n Ki ng c.nd {h :i.tchurch townships , o.nd is derived from extensive so.nd o.nd gro.v(:')l 
beds o.t depths of f r om 91 to 140 foot . Tho pr oduct ion fror.1 those wells during 
1936 wns : .~ppr oxirnato l y 77 , 000, 000 go.llons . Tho villa.gos of Schomberg, King , 
Nobleton , Lloydtown , o.nd Kctt lcby o.11 derive thoir wntor from privc,to ly ovvT.od 
wells , 

Ano.lysos of ·~iro.tur t>amples 

Sixty sc.mplos of we ll wo.tor s from King tovmship were o.no.lysocl for their 
minero.l content in t h-:' laboro.tory of the Gcologica.l Survey of Cano.do. , Tho 
su.mpl es wer 0 taken from depths of from 4 to 462 f0ot o.nd a re t'.11 f r om g l n.cia l 
drift . Most of th0m wore foun d to b 0 suito.blo for domestic cmcl furm use , 

Amountsx of Dissolved Minoro. l N:-.tt or i n iVaters 
Collected i n King Townshi p . 

Constituent 

Totul dissolved solids , •••••••••••••••••• 

Silica. ••••••••••••••••••••••••••••••••••• 

Cc.lci wn •. ••, ••••••.• . •.• •• ••• •• •. ,. •••,. • 

Ivhgn E.. s i u1n , •••••••• , ••••••••• , •• , ••• , ••••• 

Sodiun1,,,,,,, •••••••o• •••••••• ••••• •••••• 

Sulphv.to ••.•.•••.....•..•.•...•...•.••••• 

Ch lorid e ••.•......•.• ,, •••••••..•.••• , ••• 

Tota l h~rdness •••••••••••••••••••••••••• , 

Tio.tor from glc.ci~l drift 
(60 c.no.lysos) 

l11hximum Avera.go 

1, 140 369 , 7 

44 14,9 

20 4 ,0 

186 80. 8 

86 22 .1 

61 16 , 8 

174 50. 8 

151 22 , 4 

l,O'JU 191, 7 

Hinimum 

160 

6 

2 

14 

3 

1 

10 

2 

90 

---.... ·---------------------------------------
x 

In po.rts per r'lillion 

CONCLUSIONS 

This invostigution wo.r r o.nts the followinc conclus ions, 

1. Ground-wat er supplies in King township a.re not abundo.nt, but <:.re o.dequo.te 
for stock, domestic , n.nd municipn l purposes, 

2 . Precipitation u ppe o.rs sufficient to furnish o.dequo.te suppliEJs of ground 
water. In times of drought , or during extend ed periods of decr ease d 
r r.<.info.1 1, r:J:tnuL.l consumpt ion mc.y be greater than onnunl recho.rge , r esultine~ 

in c. lower ing of the wc.tor-h~blc. Somo we lls mc.y go dry £1:t times , o.nrl it may 
be necessary to deepen such wells . 
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3 . The wo.ter -boo.ring beds in the ground nnd terminnl moro.ine o.reo.s consist 
of irr0e;ulo.r lenses rmd pochts of so.nd a.nd gravel . 

4·• Th0 chit;f sour-ce of ground water in Schomberg Lo.ke Plain consists of sa.nd 
and grc.vol b&ds undorlyin2; tho relo.tivoly impervious clay. 

5 . The vmtor-b uaring beds in the gla.cial-lo.ke duposits north of the Algonquin 
shoreline! consist of silt, sa.ncl , o.nd gr ave l deposits overlying relo.tively 
imp<:-.rvious bould,]r clo.y . 

6 . The qun.lity of ground wa.tor dorivcd f rom the gla.cio.l drift is quite 
suito.blo f or domostic o.nrl. fa.rm use . 

7 . The qw:mcity of ground vmter r c covora.blo f rom o. woll depends upon the 
porosity , thicbrnss , tmd 0xtent of tho o.quifor ponetro.ted. 

8 . It is possiblu to obto.in ground wo.ter noo.rly evorywhore in tho tCJNnship , 
but it is not Cl.lw~,ys possiblu to predict tho depth o.t which fc.vouro.blo 
uquifors mo.y be rcach(..d . 

9 . Conditions thut proouco flovving-artGsio.n wells llppeo.r to be good in King 
tov.r:nship . 

10. Drilling into tht- bedrock underlying tho glacial drift is not a.dviscd. 
'.io.ter recovered from this source i;vi ll, in o.11 probability, be too so.lty 
f:or domestic use, 
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