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INTRODUGCTION

This report deals with ground-water conditions of a map-
area in the province of Prince Edward Island investigated by the
Geological Survey of Cannda during the field season of 1949, It
is one of o series of ground-water reports which it is hoped will
eventually cover all of Prince Edward Island.

As ground-wator conditions are direectly related to the
geology, the surface deposits were studied and mepped by E.B., Owen,
assisted by W, T. Hotfield in 1948, E, I. K. Pollitt, assisted by
R. K. Mudford, colleotecd the wnter data in 1949, Thanks are here
oxtended to these assistants for their hearty co-operation. All
aveilable information pertaining to the water wells in the area was
recorded oand water samples were teken for analyscs., The clevation
of the surface of the water in certain wells was measured. It is
intended to repcat these measurements each year to determine any
fluctuations in the water-table,

Thanks nre here extended to the farmers throughout the
arca for their co-operation and willingness to supply information
regarding their wells. Valuable assistance was nlso given by well
drillers in tho area, particularly Mr. Vaughan H. Groom of the
Trask Well Drilling Company. The writers also wish to express
their appreciation to Mr. S, G. Ives, mananger for the Commissioners
of Sewers ond Water Supply, Charlottetown, for his kind assistance.

PUBLICATION OF RESULTS

It is planned that the essential information pertaining
to ground-water conditions will be issued in reports covering eoach
of ten mop-areas in the province of Prince Edward Island. The
proper authorities will be supplied with the information pertanining
to their respective arcas. In addition, pertinent data on most of
tho wells in each mep=-area will be compiled. Owing to the great
number of wells, the compilation sheets will not ordinarily accompany
the roports. However, information regarding partioculer wells may
be obtained from the Chicf Geologist, Geological Survey of Canada,
Ottawsa.

With each report are two maps. Fig. 1 shows the distribution
of diffeorent types of surface deposits, and Fig. 2 shows the position
of all wells for which rccords are avnilable, together with the class
of well at cach location,

In order to facilitate plotting and locating wells, each
lot was subdivided in Fig, 2 into areas about 1 mile square. These
subdivisions were numbered verticnlly from north to south and
lettered horizontally from west to east, Wells were numbered con-
secutively for each subdivision.

GLOSSARY OF TERMS USED

Alluviume. Recent deposits of clay, silt, sand, gravel,
ond othor material deposited in lake beds and in flood pleins of .
modern streams.
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Aquifer. A porous bed, lens, pocket, or deposit of
material tﬁgf Tronsmits water in sufficient quantity to satisfy
pumping wells, flowing artesian wells, ond springs.

Bedrocks Bedrock, as here used, refers to consolidated
deposits oI gravel, send, silt, clay, or marl that are older than
the glaoinl drift.

Contour. A line on a map passing through points that
have the somo elevation above sea=level,

Continontal Ice=-sheets The great, broad ice=-shecet thet
oovered most of the surfcoe of Cenada many thousands of yecrs agoe

Escorpmente A oliff or relatively steep slope separating
lovel or gently sloping aroas.

Effluent Streeme A streom that recceives woater from a
zone of saturatione

Flood Plain, A flat part in e river valley ordinarily
obhove water, but covered with wator when the river is in flood.

Glecinl Drifte A general term thot inoludes nll the
loose unconsolidated materials thet were deposited by the continental
ice~sheet or by wanters associnted with it. It includes till, deposits
of stratified drift, and scattered boulders end rock fragments.
Several forms in which glaocial drift ocour are as follows:

(1) Fnd Mornine (Recessional Moraine)e A more or lowes
discontinuous ridge or series of ridges oonsisting of glacial drift
that was laid down by the ice at the margin of a moving ice-sheoot.
The surfeoce is characterized by irregular hills and undrained basins.

(2) Ground Morcine. A widely distributed moreine con=-
sisting of glacial drift deposited at the base of an ice=sheet. Tho
predominant matoerial is till, whioch is clay containing stones. The
topography may vary from flet to gently rolling.

(3) Kome Moreine. Assorted deposits of sandy and gravelly
strotified drift loaid down ot or close to the jce mergine The
topography is similar to thet of an end moraine,.

(4) Drumlin, A smooth oval hill that has its long axis
parallel with the direotion of ice movement at that pleces It is
oomposed moinly of glacial till,

(5) Esker. An irregular-crested ridge or series of
discontinuous ridges of stratified drift deposited by o glacial
stream that flowed benesth the continental ice-sheets It 1s composed
moinly of sand and gravel,

(8) Glocio~fluvinl Deposits. Silt, sand, and gravel out=-
wash, deposited by streams resulting from the melting of the ice~gheet,

(7) Glacio-lamoustrine Depositse Clay, silt, and sond
deposited in glacial lakes during the retreat of the ice=sheet,

(8) Kome, An isolated mound or conical hill composed of
stratified sand ond gravel deposited in a oreok or crevasse within
the ice or in o depression along the ice front,
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(9) 1Ifrino Doposits, Doposits laid down by the scn
during tho submergoncce that followod the withdrewal of the last
ico=shoovts Tho decposits consist chiefly of cleoy, silt, cnd sand,
and have emorgod beachos of send and gravel cssoclatod with them,

(10) Shoreline. A discontinuous csccrpmont that indicoatoes
the former moargin of n gloncial lrke or sens It is accompanicd by
socttersd deposits of sand and gravel loocatod on former becches ond
bors.

Ground Wators Subsurface water in tho zone of scturation
below the wrtore=table,

Hydrostatio Prossures The pressure that ccuses water in
o well to rise cbovo the point at which it was first encountorod,

Influent Streoms A stroam that feeds woator into a zone
of soturation.

Impervious or Impormodble. Beds such aos fine cloy or
shale wre Gonsidored to be imporvious or impcrmeoblc when they do
not pormit the pcrceptible passoge or movenment of ground wotoer.

Pervious or Pesrmeoblo, Beds cre pervious or permeanble
whon they pormit the perceptible passage or movement of ground water,
as for exomple, porous scnds, gravel, and sondstone,

Porositye The porosity of o rock is its property of
conteining intorstioccs or woids,

Pre=glccoinl Land Surfocee The surfuce of the land. as
it existed before the ilce=shcot covered it with drift, :

Recent Dopositse Deposits that heve been laid down by
the ongonocics of water and wind since tho disappearance of the
continentnl ice=-shcet; for oxemple, alluvium in streom valleys,

Unconsolidated Depositse The mantle or covering of
loose, uncemented mnterial overlying tho bedrocks. It consists
of Glaciel or Ruoont deposits of boulders, gravel, sand, silt,
and clay.

0

Woter~tablo, The uppor limit of the part of the ground
seturated with waters This may be noer the surfooe or mony foet
below it, Water moy be retained above the main woter-table by a
zonc of impervious material; such water is said to be perched and
its upper limit to be a perched water-table,

Wollse Holes sunk into the ground so cs to obtoin o
supply of watcre. When no woter is obtained they are roferred to
as dry holes.s Wells yielding water are divided into four olassess

(1) Flowing Artesian Wells, Wells in which the water
is under sufficient hydrostatioc pressure to flow above the surfeaoce
of the ground at the well,

(2) Non~fidwing Artesian Wells., Wells in which the water
is under hydrostatic pressure sufficient to roise it above the level
of the squifer, but not above the level of the ground at the well,
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(3) Non-artesian Wells., Wells in which the water does
not rise above the water-toble or the aquifer,

(4) Intermittent Non-artesien Wells, Wells that are
generally dry for a part of each year.

Zone of Saturation. The part of the ground below o
water-teble saturated with water,

GENERAL DISCUSSION OF GROUND WATER

Almost ©ll the water recovered from beneath the earth's
surfrce for both domestic and industrial uses is metaorio water,
that is, woter derived from the abtmosphersces Most of this weter
recches the surface as rain or snow, Part of it is ocorried off by
stroams, part evaporates either directly from the surface ond from
tho upper mantle of soil or indircetly through transpirotion of
plants, the remeindor infiltrates into the ground to be cdded to
the ground-water supplies. '

The proportion of the total precipitation that infiltrates
from the surfnce into the zone of saturation will depend upon the
surface topogrophy and the type of soil or surface roock. More woter
will be absorbed in sundy or grovelly areas, for execmple, than in
those covered with clay. Surface run-off will be greater in hilly
arens thon in those that ore relatively flat. In sandy regions
where tho relief is great, the first precipitation is absorbed and
run=of{ only commences after continuous heavy rainse Light, ocontinued
procipitotion will normally furnish more water to the underground
supply thon brief torrential floods, during which the run-off will
nearly equal the precipitations Frozen soil is quite impermeable
ond moisture falling upon it will not usually find its way below
the surfoce, Accordingly, during the winter, very little water
reaches the zone of saturations Light rains falling upon the surfoec
of the earth during thc growing season may be wholly absorbed by
growing plantse The quantity of moisturc lost through direoct
sevaporation depends largely upon temperoture, wind, and humidity.
Ground woter in arcas overlain by pervious moterial may be recharged
by influent streams oarrying run-off from nreans overlain by relatively
impervious material,

The average monthly and annual precipitation (in inches)
ot Charlottetown, Hemilton, and Summerside, observed over periods of
65, 16, ond 18 yeors respectively is as followssl

lData from "Climatioc Summories for Seclected Meteorologlonl
Stations in the Dominion of Canada", Vols I, Moterorologionl Division,
Dopartment of Transport, Canoda,

e e N gy o

obs. Jons Febs More Apre. Moy June July Augs Sept. Oote Nove Doc. Annual

3676 3601l 3415 2478 2,66 2458 2,98 3435 3440 4407 3,75 3498 39,47
18 3403 2460 3475 3427 2452 2460 2494 3,45 3412 3,12 3,75 2,97 37,12
2468 341l 3010 2475 2,86 2477 3462 3459 3432 3436 3470 3480 38406

Ce=~ Chorlottotown; He=-~ Homiltony Se=- Summerside
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If Summorsido is usod os an example and it 1s bornc in mind
thot o layer of water 1 inch deep over on cren of 1 square mile cmounts
to approximately 14,520,000 imperinl gallons, it will be seen that an
average of 561,343,200 imperial gallons of wator fall on each square
mile in the Summerside crca in 1 yeare Although it would not bo
possible to detcrmine the ennual rechorge of the ground-woter supply
of the aren, if it were assumed that only 10 per cent of the total
precipitation reached the zone of saturation, it will be scen thot
the annual recharge for 1 square mile would be 5,613,432 gallons.

If there is a doily oconsumption of 200 gnrllons por farm and 35
gellons per person in the communities, an estimote of the total
consumption for O'Leary map-orea (200 square miles) shows it to be
only 7.2 per cent of the estimnted annunl reocharge, If, on the other
hond, 360 gollons per form ore consumed as well as 60 gallons per
person in the ocommunities, then 12,8 per cent of the recharge is

used annually. It seems roasonoble to oonolude that precipitation

is ndequote to furnish supplies of ground water for O'Leary map=-orea
and possibly the entire province.

The monthly ond annual precipitation from 1947 to 1949
at meteorologicel stations within the aroa is given on page 6.

In most regions of the world where precipitation is
offective there is en underground horizon known as the ground-watoer
lovel or "water-teble", which is the upper surfoce of the zonc of
woter saturations The water that enters from the surface into the
rocks of the earth is drawn down by gravity to where it either
recches the zone of soturation or comes in contaot with a relatively
impervious leyer of roocks Such o layer may stop furthor downward
percolation resulting in perohed water ond oreating a perohsed wator-
table, If o water-table is at or near the surface there will be o
lake or swamp, if it is out by a valley thero will be a streom in
the valleye. The terms "influent" and "effluent" are used with
reforence to streoams and their rcloation to the water-table, An
influent stroam feeds water into 2 zone of . saturation and an
effluent stream receives woter from a zone of soturation. The
ground woater in the zone of saturation is almost oconstontly on
the move, percoleting toward some point of discharge, which may
be o spring or o pumping well.

All rocks and soils are to some degree porous, that is,
the individual grains or porticles of which they are composed are
pertly surrounded by minute interstices or open spaces that form
the receptooles ond condults of ground watere In most rocks and
soils tho interstioes nre connected oand large onough for the
water to move from one opening to anothers In some rocks or soils,
however, they cre largely isolated or are too small for the water
to percolates The porosity of o material varies directly with the
size and number of its interstioces, which in turn depend chiefly
upon the shape and crrangement ond the degree of assortment of the
constituent particles. A fine=-grainod rock such as shale, limestone,
or dolomite mey have such small interstices that the contcined water
will not flow rendily and wells penetrating thom moy derive little
or no water. Such rocks are considered impervious, More cocrse-
grained materials such os sand, grovel, or sandstone readily yield
their weter to wells and ore ocalled water=bearing beds or aquifers.
4 clean water=beoring gravel constitutes one of the best sources of
water. This is true whether the water is derived from the zone of
saturation or from o bed of gravel oconfined between or below beds
of more impervious material,



Q O O |+ w0 OO [ m
Bleiw |mro |1 a Voo | o
o]
Hlen N < < < < MmN | en <
8 "s¥e No ﬁ@m O 'OH mqw @ o
L ] L] * [ ] L ] L ] * L ] [ ] [ ] * [ ]
Al | M | menay MmN | maa f uoem
sl o | wvwom | o < g [
O s § o e o o L I o o | ¢ e | o
=214 < < N\« < "<t aalla M < N <
g M0 | UM q'q 'q. Hmw <
O|l-HoOoH | ey | A« o NNH NN
FL .
8‘MNH Bﬁm qwi qu oom OHB
Aldaa [gme | nvmd [ Fag | St [T
g nH Mo | oo | o e | gmay
| O« ~Nn< S | Hm ~NO0m | oM
-
rg \O oo \O<¢b~ U“Qrd d-all m)OWD ~ ONON
L ] [ ] L ] ® L ] L ] L] L] * L ]
LS NHH-NMH NN | Hen H¢N ~ <+~
)
g mou\ AHO [ ONO | ~OH g [ $mO
L ] L ] [ ] L ] L L ) L] » L] L ] L] L] L ]
) ¢NH WM | WenN NG G g | <t
ARSI Bl Bl R Dbl B
:‘g nwoH e o jen o nendN | menn
é‘m¢® ~Ham | twva | moa | oo i;o
» [ ] » » » L ] L ] L ] L ] L ] * L 3 L]
gl [t | gt | | ien [ M
W0 | o 5 (e oo [ m
[ ] L ] ® L] L ] [ ] [ ] ]  J ) L] [ ] [ ]
g ~H-m | NN AN | AN | HHt [ A
'?; <<© | Hom | oa [nog [mnd A 1w
|l aNHA | st g [ | et [ on
é om0 | gy | @ | o fwnown v
BleNH | M QS VE I W o VAN o o Yoo oV B o VIR oV
g N0 O $wm hwg oo N mgg swm
S RIR | IR | FEHE | LERF | FFE | EFK
il A [ A | A [ A | A |~
FL)
H
o)
& +
ke 5
b S
&~
E g o
) )
° ‘5 o - o S
[ o+ + ) e ord
g] 0 42 + ~ n 1)}
ol o o) 0 t B
~ | 0 — — & O Q
wld E; 5 3 g g
£ e ~
75 :3 ) O ) 0 0

f Canada

miniox o

eteorological Servies, Do

T
i

lExtracts from the kionthly Weather Map, I



-7 -

The most common wells and those that in drifte=covered
areas yleld the largest aggregate supply of ground water are water=-
table wells that is, they derive their water from the zone of
saturation, Many shallow water-table wells become dry during the
late summer, winter, or periods of extreme drought. In most oases
this is due to the lowering of the water-table below the bottom of
the wells, The grouping together of a number of water-table wells
within a limited area will also lower the yield of any one of the
wellse This is especially true if the water=producing formations
are of low permeability. When a well penetrates an aquifer confined
by impervious beds, water flowing under pressure will rise in the
well to a level equivalent to the hydrostatic pressure exerted at
the point of its entrence into the aquifer. If the hydrostatio
pressure is great enough to force the water to the surface, a
flowing ertesian well is formed,

Springs are formed by the wateor-table, or some aquifer
containing water, outoropping at the surface of the ground. The
water emerging from weter-table springs is free water flowing down
the gradient of the water-table, In many cases these springs occur
as slow seeps along the lower edges of stream wvalleys. A large
number in one erea oould maintain a swamp, A group of artesian
springs ocourring in one area ocould provide sufficient water to
meintain & lake or form the source of a streom,

GENERAL DISCUSSION OF GROUND-WATER ANALYSES

The mineral content of ground water is of interest not
only to consumers but also to industries seeking wateor of speoifiec
quality., Both the kind and quantity of mineral matter dissolved
in a natural water depend upon the texture and chemical composition
of the rocks with which tho wator has been in contooct. Pollution
is oaused by contooct with organic matter or its decomposition
productss Analyses of well waters for mineral ocontent are made by
the Bureau of Mines, Depeartment of Mines and Technical Surveys,
Ottawa.

In any givon area, an ottempt is mads Yo seoure samples
representative of the waters of all main aquifers. The quantities
of the various constituents for which tests are made are given as
"parts per million", which refers to the proportion by weight of
each constituent in 1,000,000 parts of water.

The following mineral constituents include all that are
commonly found in natural waters in quantities sufficient to have
any proctical effeot on the value of the waters for ordinary usese.

Silica (8102) may be derived from the solution of olmost
any rock-forming silioate, although its chief source is from the
feldsparss It is commonly determined in the analyses of water for
use in steam boilers, s silloa is olassed as on objesctionable
enocrustant,

Caleium (Co) is derivod originally to o great extent,
from the deoomposition of lime feldsparse. The chiof sources of
occleium dissolved in ground water are from the solution of lime-
stonc, gypsum, and dolomite. Thc common compounds of caloium are
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ccloium ocrbonate (CaC03) ond ocaloium sulphate (CaS04), neither of
which has injurious effects upon the consumer, but both of whioch
oouse hordness, Caloium oarbonate 1is active in the formation of
boiler soale,

Mognosium (Mg) is derived originally from many igneous
rooks althoug s chief source for ground water is dolomite, c
carbonate of caleium ond mognesiume The sulphato of mognesium (MgSO4)
combinos with water to form "Epsom salts" and renders the woter
urmholesome if prosent in lorgo amounte.

Sodium (No) is found in all natural waters in various
combinations,although its sclts constitute only o small part of the
total dissolved mineral matter in most waters in humid regions,

Sodium salts may be present as o result of pollution by sewcge or

of contomination by sea water, either directly or with that enoclosed

in marine sediments. Moderate quontities of these oconstituents have
little effeot upon the suitaobility of a water for ordinary uses, but
wotor contdining sodium in excess of about 100 parts per million moy
roquire careful oporation of steam boilers to prevent foaming. Watoers
conteining large quantities of sodium salts are injuricus to crops

oand cre, therefore, unfit for irrigetion., The quantity of sodium salts
moy be so large as to render a water unfit for nearly all uses,

Pothssium (K), like sodium, is dorived originally from
the alkaline feldspars ond micase It is of minor significonce and
1s sometimes included with sodium in chemical annlyses.

Iron (Fe) is almost invariably prosont in well waters,
but rarely in large amounts. It is dissolved in combination from
mony rocks as well as from iron sulphide deposits with which ground
water comes in contact. It may also be dissolved from well casings,
‘woter pipes, ond other fixtures in quantities large enough to be
objectionebles Upon exposure of the water to the atmosphere the
iron seporates os the hydroted oxide ocausing a yellowish brown
discolorations Exoessive iron in watcr couses staining on porcelain
or enomelled ware and renders the woater unsuitable for loundry
purposese Water is not considered potable if the iron content is
more than 0.5 part per million.

Sulphotes (S04)s Deposits of gypsum constitute the
principal source of sulphates dissolved in ground water. They
ooccur chiefly as the salts of caloium, megnesium, and sodium,
Sulphates couse permonent hardness in woter and aid in the formation
of injurious boiler socnle, Sodium and mognosiwm sulphetes are
laxative when present in quantities of more than 900 parts per
million.

Chloride (Cl) is nearly all either of organic origin or
derived from morine rocks ond sediments, It occurs usually as
sodium chloride and less commonly as caleium chloride and magnesium
chlorides Sodium chloride is s charncteristic constituent of scwage,
end ony looally abnormal quentity in ground woter suggests pollution
from this source., However, in view of the many sources from whioch
chlorides may be derived, such abnormnl quantities should not, in
themselves, be taken as positive proof of pollution. Chlorides
impoart o salty toste to water if present much in excess of 300 ports
per million, .
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Nitrates (NO3z) are of minor importence in the study of
ground water, Relatively large quentities in a water may represent
pollution by sewage, or drainage from barnyards, or even fertiliszed
fieldss It is recommended that a bacteriological test be made of
water showing an appreciable nitrate content if it is to be used
for domestic purposese.

Carbonate (COz) forms a large percentage of the solid
compounds held in solution by the average ground water. The two
chief sources are the decomposition of foldspars and the solution
of limestone. Water oarrying oarbonio acid in solution is the
primary agent in rock decomposition. Carbonates aro indicated in
the table of analyses as alkalinity. Calolum end magnesium ocarbonate
couse hardness in weter, wherens sodium carbonete causes softness,.

Bicarbonate (HCOz)s Carbon dioxide dissolved in water
renders the insoluble ocaloium and magnesium carbonates soluble as
bicarbonates, The latter are docomposed by boiling the water, which
changes them into insoluble carbonates.that form a coating on the
inside of cooking utensils,

Total Dissolved Solids [Residue on Evaporation)s The term
ttotal dissolved solids! is applied to the reosidue obtained when a
sample of water is evaporated to drynesse Waters are considered
high in dissolved mineral solids when they contain more than 500
parts per million, but may be nccepted for domestic use up to that
point if no bebter supply is available., Residents acocustomed to
the waters may use those that carry much more than 1,000 parts per
million of total dissolved solids without inoconvenience, although
persons not used to highly mineralized waters weuld find them
objectionable,

Hardness is o condition imparted to waters chiefly by
dissolved calcilum and magnesium compounds. It here refers to the
amount of sonp that must first be used to procipitate the above
compounds before a lather is produceds The hardness of wator in
its original stoate is its total hardness, end is oclassified as
'permanent hardness! and 'temporary hardness', ° Permanent hardness
romains after the water has been boilede It is caused by mineral
selts thaot cennot be removed from solution by boiling, but it can
be reduced by treating the water with natural softeners, such as
ommonie or sodium carbonate, or with meny menufectured softeners,
Temporary hardness can be slimineted by boiling and is due to the
presence of bicarbonates of calcium end magnesiume, Woters containing
larger quantities of sodium oarbonete thean calcium and mognesium
compounds are soft, but if the latter compounds are more abundont
the water is hard, The following tablel may be used to indicote

1Thresh, J. C., ond Beale, J. Fet Tho Examination of Woters
end Water Supplies; London, 1925, p. 2l

the degree of hoardness of o water:

Total Hordness
Ports per Million Choracter

0 - B0 @0 000080800 0000000000000 Very soft

50 100 6ec00csc0rsssessv0csven e MOderﬂtely soft
100 150 0008008000000 000080000000 Slightly hard
150 = 200 ®ecove0cs0scscntaseesete Nbderately hard
200 = 300 eeseccoscesoncnscsssnsse Hard
300 ond OVer esecessscnssscesssnse Very hard
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O'LEARY MAP=-AREA, PRINCE COUNTY, PRINCE EDWARD ISLAND

PHYSICAL FEATURES

OfLeary mop-nrea is located in the west part of Prince
county on Prince Edward Island. It has on area of sbout 200 square
miless The village of O'Leary, the largest of several small
comunities within the aren, is 75 miles northwest of the city of
Charlottetown,

The surface of O'Loary mep-area is relatively flate A
gently undulating to rolling effect in some parts is dus chiefly
to downoutting by streams since the retreat of the ice rather than
to glaciation,

‘The oentral part of the map-area is covered mainly by
olay till, and the largest deposits of sandy till ococur along the
west shore and in the southeast corners All but a very small part
of the shoreline is covered by Pleistooene marine deposits, which
are most widespread in the eastern part where they extend farthest -
inlond, A few small gravelly sandy till deposits are found through=
out the central part of the mnp-areas Recent deposits of dume sand
occur along the south shoreline.

A prominent topographic feature is o series of discontinuous
ridges or bluffs that roughly parallel the present shorelime and can
be troced intermittently throughout the manp-oarea, These bluffs
represent emerged marine shorelines, In general they follow the
25=, B50=, and 75~foot contours,

Surfece elevations increase from sea-=level to a maximum
of 180 feet in the central and northern parts of the area, the
incrense being more gradual in the east.

The aren is well drained by Pierre Jooques, Enmore,
Trout, and Mill Rivers, as well as by numerous smnll creekss Plerro
Jacques River flows southorly aoross the west part of the area ond
Enmore River flows southwesterly aoross the east-central part.
Trout and Mill Rivers flow easterly aoross the north part. Most of
the streams are permanent, but do not carry much water. The source
of much of the water is in wooded end swampy areas underlain by
relatively impervious olay till. A few springs, somo of which
issue from sandstone, arc soattered nlong stream valleyse. Some
streams have been dammed, and are utilized to operate small sow
or grist millss However, aos more lond is oleared and swamps drained,
mony of the permenent streams will become intermittent, and it will
become increasingly diffioult to operate such industries.

GEOLOGY AND WATER SUPPLY

BedrodE‘Féfhnfions and Their’Whtor-beafing Propértios

The entire province of Princc Edward Islond is underlain
by Upper Corboniferous or possibly Permion formations, They consist
of soft, dark red sondstone, soft, thin-bedded, rod shale, hard
pebble=conglomerate, and irregular beds of impure limestone
containing pebbles of bright red shale., These latter are described
locally os limy conglomerates.
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Sondstone, because of its relatively high porosity,

constitutes the most satisfactory bedrock source of ground water.
Ee De Ingolll notes that in most instonces ground water wos

lingall, E. Det Boring on Prince Edward Island; Gool. Surve,
Canada, Sume Rept. 1909, p..30. : :

encountered in smdstone during the drilling of five deep holes under
the.direotion of tho foologleel Curvey of €avade in 1908=9, Where
sandstone was located under beds of less permeable shale, the water
was sometimes under pressure and rose a considerable distanoe in the
well, The greatest depth at which fresh water was encountered in
these holes was at 1,560 feet in well No, 4, l% miles from Little
Sends, Kings county. Below the fresh water horizons, the Wwater was
increasingly brockish and finally quite saline, In holes drilled
adjancent to the sea=comst, the water encountered rose in the oasing
to an elevation corresponding to that of the sea water, and the rise
and fall of the tides produced o direot effect upon it.

Although sof't, red shales are not a satisfactory source
of ground water in themselves, their loocation in bedrock suggests
the possible presence of aquifers containing ground water under
pressure as ground water located beneath such a shale bed will
generally rise & considerable distance in the well from the point
where it was first encountered. The presence of impermeable shale
beds near the surface may result in the oreation of perched water=
tobles, Because of the limited extent of these shale beds, shallow
wells deriving their water from ebove the shale in such looalities.
are not satisfoactory and will go dry rapidly during drought,

Beds of limestone and conglomerante are not extensive and
are unimportant as sources of ground wotere. Their relative im=
permeability couses them to behave like the shale beds in that
ground woater occurring immediately below is under pressure and
will rise in the well when encountered,

O'Leory mop-orec is well supplied with ground weter for
both domestic and stock purposes, Over 92 per cent of the wells in
the area are bored and 74 per cent obtain their woter from depths
of 40 feet or less, A survey of the well records shows thot over
97 per cent of the wells have a permanent woter supply. The ohief
sources of ground water in OfLeary mapesren are bodrock formations,
ond of these the sandstone only is of any importance. Of the 1,342
wells and springs in the arsa about 61 per cent are known to have
their aquifers in sandstone, Although the character of the bedroock
in 37 per cent of the wells is unknown it is, without doubt, sandstone
as no other type of bedrock was found to be a favourable source of
ground water., The term "unknown" is used when the information of
the owner is soanty in regard to the charncter of the aquifer, or when
the well was bored during a previous owner'!s ocoupsncy. The T
informotion regarding the character of the aquifer was derived solely
from the stotements of the owners and the drillers.

A1) drilled wells in the area obtain their water from
sendstone but, aeccording to drillers! reports, various thicknesses
of shele are encountered between the sandstone beds, This is
clearly shown by the four deep wells drilled at Mount Pleasant
Airports The impervious shale beds prevent the water in the sand-
stone from rising to a higher level or from percolating downward,
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When the shale is penetrated by drilling, water is encountered in
nearly all underlying sandstone bedss The yield of ‘these four
drilled wells at the Airport is es followss: Noe 1 = 40-60 gallons
a minutes Nos 2 = 70-80; Noe 3 = 90-1003 Nos, 4 =~ 30-40, The
compilation of these wells is as shownt

No. | Elevation | Depth | Depth to] Aquifer Quelity of water
water
1 108 240 | =15 Sendstone | Slightly hard, olear
2 105 290 ~12 " " " "
3 94 350 28 7 " " "
4 91 150 =9 " 1" [} "

- In the case of bored wells, sandstone is also the prineipal
aquifer. In boring wells it is necessary in many cases to drill
through the limy conglomerate or the pebble-conglomerate before a
satisfactory supply of water is obtained. Many owners report that
after the drill has penetrated a layer of hard rock it drops from
3 to 6 inohes into water. According to information received from
well drillers the apparent "drop" is the result of the hand drill
passing through the relatively hard pebble-conglomerate or limy
conglomerate into the softer sandstones The contrast between the
different types of rock is all the more apparent if the sandstone is
saturated with watexrs

A fow wells are dug through the overlying unconsolidated
deposits to sandstone, from which water is obtainede Most of these
wells are shallow, as the sandstone is fairly close to the surfeace
and lies directly below the surface deposits without eny intervening
shale or conglomerate zones.

Springs generally oocur where porous lenses or beds are
exposed by natural slopes, cliff faces, or stream velleys. Some
springs used for domestic and stock purposes obtain their water
from sandstone. The best illustration of bedroock springs is to be
found along the cliffs of the present shoreline. Here the water
seeps downward through porous layers of rook until some impervious
shaole zone is reasched. The water then flows along the top of the
shale layer, following the hydraulie gradient, and issues at the
foce of the cliff, Some of these springs are under sufficient
hydrostatioc pressure to flow as steady streams from the rock, but
most are merely slow seeps where the water-table outorops at the
surface,.

Uhconéolidated Deposits and Their Water-bearing Properties

During the Pleistocene or glecial epoch, great
acoumulations of ice formed et one or more centres in northern
Conada, This ioe moved out in all directions and covered lorge
regions with what has been ocalled the Continental Ice-sheet, As
the ice edvanced, it picked up, transported, and redeposited
greet quantities of loose rock debris. This material is uncon-
solidated and is commonly ocalled glacinl drifts The 1loe-sheet
oadvonced ond retreated several times and after each retreat left
an sooumulotion of drift on the surface over which it had passed.
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This drift, together with dune sand, stream flood plain deposits
of alluvium, ond swamp deposits of muck and peat, oconstitute, to
a large extent, the unconsolidated deposits on the Island.

Most of the glocial drift oconsists of boulders and
pebbles of various sizes, some foreign, but predominantly of
Island bedrock, embedded in o matrix of oclay or sandy oclay. This
moterinl is known os o till. The following are the more important
types of unconsolidated deposits with their water=-bearing properties
thot occur in O'Leary map-oren: (1) glacial deposits; (2) marine
deposits; (3) morine beach deposits; %4) glocio=fluvinl deposits;
(5) recent deposits, consisting of beach sand and grevel, duns send,
stream alluvium, and muck and peat.

Only 2 per cent of the total numbor of wells obtain their
wobter from these unoonsolidnted depositse.

(lacial Depositse This type oconsists of glacial drift
varying chicfly from o olay till to o sandy till in different parts
of the aren. Gravelly, sendy till 1s not extensive and is not an
importent source of ground watere. Although the zone of saturation
with its accompanying water=-table exists in oloy till, the interstices
in the till arc extremely small ond much of the contained water is
not recoverable by wells. Swamp conditions are common in cleoy till
arecs, Sondy till ylelds o more satisfactory supply of water, but
is not sufficiently extensive in the orea to form an important
sources No wells were found to draw their water solely from the
glocinl depositse

Merine Depositse. Theso deposits consist chiefly of silt
ond send with a few sonttered interbeds of olay. They ore very
porous and yield their water freely to shallow dug wellss Perched
woater, although not common, is present in these creons, Such
localities cannot be oxpected to yield a satisfactory supply of
ground woter unless the well passes through the perohad zone and
enters the true zone of saturction,

Areas overlain by glecio-fluvial ond marine beach deposits
are of relctively small extent and, although they oconsist of well
stratified silt, sond, eand grovel that are very porous and should
yield good supplies of woter, do not oconstitute importmt sources
of ground water,

There are no drilled or bored wells in these marine depositss
All the dug wells are shallow, but the yield is fairly consistent,
Half the total number of springs listed ns the sole source of water
supply of a farm are found in these sand and gravel depositse The
greatest number of wells with this type of nquifer are located in
lot 8, .

The water=-bearing properties of alluvial deposits are
variable, but in general such deposits form favourable aquifers.

Dune sand deposits are very porous and should yield
satlsfvotory supplies of ground water to wells that penetrate the
water=table, They provide the water supply for the fishing community
of Wost Point, from shollow dug wells. Although the supply is not
groat, the water level appears to remnin fairly constont and no well
is known to bocome intermittent.
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The possibilities of obtaining flowing-artesian wells
in O'Leary map=-area are not good. The porous sandstone beds as
well as the deposits of Pleistocene marine sand and gravel provide
an excellent intake area for ground water, but the relief is so
slight there is very little possibility of the ground water
eventually returning to the surface at lower elevations in flowing
artesion wells,

Springs occur throughout the area, but only those springs
are shown on the map which constitute the sole source of water
supply of a farm.

WATER SUPPLY OF THE VILLAGE OF O'LEARY AND OTHER COMMUNITIES

A1l communities in O'Leary mep-area obtain their water
from privately owned wells, With the exception of West Point the
supply comes mainly from sandstone. All wells have a permanent
supply of water, )

O'Learx

O'Leary, the largest of nll the communities, has sixty-six
wells, All but three of these wells are of the bored type. Over
65 per ocent obtain their water from depths of from 21 to 40 feet,
All known aquifers are sandstone, and although the aquifer 1s not
listed for fifby wolls, it is presumed also to be sandstone. The
average depth of clay till in O'Leary is 13 feet,

Sts Chrysostom

-

St. Chrysostom has twenty~eight wells, Twenty-seven of
thesc wells are bored and twenty-one obtain their water from depths
of 40 feet or less., All known aquifers are sandstone.

Coleman
There are fourteen wells in Coleman. All but one of these
wells are bored, and nine receive their water from between depths of
21 and 40 feet., All known aquifers are sandstone. The average depth
of clay till in Coleman is 15 foet.
West Point
West Point has eleven wells. With one exception all wells

are duge. Depths are mainly less than 20 feet. Reocent dune sand is
the source of water of all dug wells,

Portage

Portage has seven wells, five of which are bored. Depths
renge from 18 to 120 feet., The kmown aquifer is sandstone.

ANALYSES OF WATER SAMPLES

Thirty-one samples of well waters from O!Leary mapwarea
were analysed for their mineral content by the Bureau of Mines, The
samples were teken from depths of from 0 to 138 feet, and nearly all



are from sondstone., All wotors were found to be suitable for
domestic and form use.

Aimounts (in parts per million) of dissolved minoral
moatter in waters collected in O'Lenry mop=-arons

Quoantity
Constituent Maximum Average Minimum
Total dissolved s0lids eeesesse | 35740 177.4 8040
Silioa 0000000000088 80000000¢ 00 21.2 809 200
Cololum seecceccccescscacasnnns 5749 3260 247
MngnGSium 6vecserescecessssssecs 2265 7+2 1,1
Alkolis (sodium ond pobassium). 44,0 14,8 6e 9
SU1phute es0escesecsesstrsasinee 3709 9.8 2.9
Chloride esceccssacssccssssncens 4342 17,1 060
Nitl‘ute PGSO 0R IS 0O0DDEOEOIOGSOIOIOLIETSN 32.8 1003 o.o
Biocarbonote eecceessscecccsosnes 219.8 1277 48,8
Total hardness eeecsccesesssens 191.6 109,5 14.1

Conclusions
This investigation warrants tho following conolusions:

1. Ground-woter supplies of O'Leary mnpe-aren are abundent for
domestic, stock, ond field usess Most forms have wells in their
postures and potato fields, which supplement the water supply for
cattle as well as providing an cdequate supply for irrigation of
field cropse - :

2+ Precipitotion appears sufficient to ensure adequoate supplios
of ground woters

3« The chief source of ground wator is sandstone. The sandstone
is soft ond allows penetration by hand drillse In order to reocoh water
in sandstone, it is ofton necessary to bore through overlying hard limy
oonglomerate and (or) pebble-conglomerotoe

4, A few wells are dug in morine sands and gravels

S5« Dune sand deposits provide an ample water supply for the
comunity of West Point,.

6+ No suiteble aquifers for ground woter are present in glacial
till oreas,

7. Conditlons that produce flowing=-ertesion wells are not present
in the mop=-aren.

8¢ All villoges and communities in OtLeary mop-area heve on
abundont end permonent weater supply.

~.

9¢ The quality of ground water derived\;;Bm~oqnd§ﬁonomia“guite
suitable for domestic ond farm use, L Tl
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10, The presonce of large forested creas are of vital importance
in mainteining o sufficient supply of ground water. It was noted that
the forests in the mop-nres are groduslly being depleted and vory
little effort is being mede toward reforestation,s It is suggested
that, wherever possible, some plan of reforestation be carried out.
This would undoubtedly ensure en obundant supply of ground water
for the future.
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