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IN!RODUCTION 

This report deals with ground-water conditions of a 
map-area in the province of Prince Edward Island investigated 
by the Geological Survey of Canada during the field season of 
1950. 

The writer was ably assisted in the field by G. P. 
Williamson, 1l.. J •• McDermott, and J. I. MacDonald. JJ..l av.;Ulable 
inf onnation pertaining to the water wells in the area was 
recorded and water samples were taken for analyses. In addition 
to the r egular survey, over thirty observati on wells were 
established throughout the island. These wells wer e set up in 
July and the amount of water in each well was remeasured each 
subsequent month. It is hoped to repeat these measurements 
each year to determine any fluctuations in the ground- water 
table. 

Thanks are here extended to the farmers throughout 
the area for their co-operation and willingness to supply 
information regarding their wells . Valuable assistance was also 
given by well drillers in the area, particularly Mr. Vaughan 
H. Groom of the Trask Well Drilling Company, Summerside . 

PUBLICJ.TION OF RESULTS 

The essential inf onnation pertaining to ground-water 
conditions is cove red in this report, which is supplied to the 
proper authorities. In addition, pertinent data on most of the 
wells w.iJ..l be compiled. Owing to the great number of wells , the 
compilation sheets will not ordinarily accompany the report. 
However, information r egarding particular wells may be obtained 
from the Chief Geologist, Geological Survey of Canada, ottawa. 

With the report is a map showing the position of 
all wells for which records are available, together with the 
class of well at each location. 

In order to facilitate plotting and locating wells, 
each lot was subdivided into areas about 1 mile square. These 
subdivisions were numbered vertically from north to south and 
lettered horizontally from west to east. Wells are numbered 
consecutively for each subdivision. 

GLOSSARY OF TERMS USED 

Alluvium. Recent deposits of clay, silt, sand, gravel, 
and other material deposited in lake beds and in flood plains of 
modern streams. 

f.quifer. i\. porous bed, lens, pocket, or deposit of 
material that transmits water in sufficient quantity to satisfy 
pumping wells, flowing artesian wells, and springs . 

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

Cont our. A line on a map passing through points that 
have the same el evation above sea-level. 
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Continental Ice-sheet . The great, broad ice-sheet 
that covered most of the surface of Canada many thousands of years 
ago . 

Escarpment. A cliff or relati vely steep sl ope separating 
l evel or gentl y sloping areas . 

Effluent Stream. A stream that receives water from a 
zone of saturation. 

Fl ood Plain. A flat part in a river valJ.ey ordinarily 
above water, but covered with water when the river is in flood . 

Glacial Drift . J. general term that includes alJ. the 
loose unconsol idated materials that were deposited by the continental 
ice-sheet or by waters associated with it . It includes till, 
deposi ts of stratified drift, and scattered boulders and rock 
fragments . Several forms in which glacial drift occur are as follows : 

(1) End Moraine (Recessional Moraine) . A more or less 
disconti nuous ridge or series of ridges consisting of glacial drift 
that was laid down by the ice at the margin of a moving ice- sheet . 
The surface i s characterized by irregular hiJJ_s and undrained basins . 

(2) Ground Mor aine . A widely distributed moraine 
consisti ng of glacial drift deposited at the base of an ice- sheet . 
The predominant materi al is t j JJ , which is clay containing stones . 
The topography may vary from flat to gently rolling . 

(5) Kame Moraine . Assorted deposits of sandy and 
gravelly stratified drift laid down at or close to the ice margin . 
The topography is similar t o that of an end moraine . 

(4 ) Drumlin. A smooth oval hill that has its long 
axis parallel with the direction of ica movement at that place . 
It is composed mainly of glacial till . 

( 5) Esker. J.n irregular-crested ridge or series of 
discontinuous ridges of stratified drift deposited by a glacial 
st ream that flowed beneath the continental ice-sheet . It is 
composed mainly of sand and gravel . 

(6) Glacio-fluvial Deposits . Silt, sand, and gravel 
outwash, deposited by streams resulting from the melting of the 
i ce- sheet . 

(7) Gl acio-lacustrine Deposits . Clay, silt , and sand 
deposited in glacial lakes during the retreat of the ice- sheet . 

(8) Kame . An isolated mound or conical hill composed 
of stratified sand and gravel deposited in a crack or crevasse 
within the ice or in a depression along the ice front . 

(9) Marine Deposits . Deposits laid down by the sea 
during the submergence that followed the vd. thdrawal of the last 
ice- sheet . The deposits consi st chiefly of clay, silt, and sand, 
and have emerged beaches of sand and gravel associated with them. 

(10) Shoreline . A discontinuous escarpment that indicates 
the former mar gin of a glacial lake or sea . It is accompanied by 
scattered deposits of sand and gravel located on former beaches and 
bars . 
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Ground Water. Subsurface water in the zone of saturation 
below the wate r-table . 

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

Influent Stream. 11 stream that feeds water into a zone 
of saturation. 

Impervious or Impermeable . Beds such as fine clay or 
shale are considered to be impervious or impermeable when they do 
not permit the perceptible passage or movement of ground water. 

Pervious or Permeable. Beds are pervious or permeable 
when they permit the perceptible passage or movement of ground water, 
as for example, porous sands, gravel, and sandstone . 

Porosity. The porosity of a rock is its property of 
containing interstices or voids . 

Pre-glacial Land SurfacG . The surface of the land as 
it existed before the ice-sheet covered it with drift . 

Recent Deposits. Deposits that have been laid down by 
the agencies of wat er and wind since the disappearance of the 
continental ice- sheet; for example, alluvium in stream valleys . 

UnconsJlidated Deposits . The mantle or covering of 
loose, uncemented material overlying the bedrock. It consists 
of Glacial or Recent deposits of boulders, gravel, sand, silt, 
and clay. 

Wate~-t;abJe . The upper limit of the part of the ground 
saturated with waG'OX::---Ttis may be near the surface or many feet 
below it~ Water n~y be retained above the main water-table by a 
zone of impervious material_; such water is said to be perched and 
its upper limit to be n pe~ched water-table . 

Wells. Hol es sunk into the ground so as to obtain a 
supply of water~ V'!hen nJ water ~-s obtained they are referred to 
as dry holes . Wells ;yi c·ld:.ng wat er are divided into four classes : 

(1) Flowing Arcesian Wells . Wells in which the water 
is under sufficien-~ hyd.:rostatic pressure to flow above the surface 
of the ground at the welL 

( 2) Non-.L'lowi.ng 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. 

(5) Non-artesi an Wells . Wells in which the water does 
not rise above the water-table or the aquifer . 

(4) Intermittent Non-artesian Vfolls . Wells that are 
generally dry for a paY.; of each year . 

Zone of Saturationa The part of the ground below a 
water-table saturated with water. 
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GENER.LL DISCUSSION OF .GROUND WJTER 

1\.lmost all the water recover ed from beneath the earth 1s 
surf ace for both domestic and industrial uses is meteoric water, 
that is , water derived from the atmosphere . Most of this water 
reaches the suri'ace as rctln or snow. Part of it is carried off by 
streams, part evaporates either directly from the surface and from 
the upper mantl e of soil or indirectly through transpiration of 
plants, the r emainder infiltrates into the ground to be added to 
the ground-water supplies . 

The proportion of the total precipitation that infiltrates 
from the surf ace into the zone of saturation will depend upon the 
surf ace topography and the type of soil or surface rock. More water 
will be absorbed in sandy or gravelly areas, for example , than in 
those covered with clay. Surface run-off will be greater in hilly 
areas than in those that are r elatively flat . In sandy regions 
where the relief is great, the first precipitation is absorbed and 
run- off only commences after continuous heavy r ains . Light, continued 
precipitation will normally furnish more wat er to the underground 
supply than brief torrential floods , during which the run-off vrj.J_J_ 

nearly equal the precipitati on. Frozen soil is quite impermeable 
and moisture falling upon it will not usually find its way below 
the surface , Accordingly, during the winter, very little water 
reaches the zone of saturation. Light r ains falling upon the 
surf ace of the earth during the growing season may be wholly 
absorbed by growing plants. The quantity of moisture lost through 
direct evaporation depends largely upon t emperature, wind, and 
humidity. Ground water in areas overlain by pervious material 
may be recharged by influent streams carrying run- off from areas 
overlain by relatively impervious material . 

The average monthly and annual precipitation (in inches) 
at Charlottetown, Hamilton, and Surnmersido, observed ove r periods of 
65, 16, and 18 years r espectively i s as follows :l 

Summaries for Selected Met eorological 1nata from "Climatic 
Stations in the Dominion 
Department of Transport, 

of Canada" , Vol . I, Meteorological Division, 
Canada. 

Jan. Feb . Mar . l•pr . May June July f.ug. Sept . Oct. Nov. De c. lmnual 

3. 76 3. 01 3.15 2. 78 2. 66 2. 58 2. 98 3. 35 3. 40 4. 07 3. 75 3. 98 39 . 47 
3. 03 2. 60 3.75 3. 27 2. 52 2. 60 2. 94 3. 45 3.12 3.12 3. 75 2. 97 37 .12 
2. 68 3.ll 3.10 2 ,75 2.86 2. 77 3. 62 3. 59 3. 32 3. 36 3, 70 3. 80 38 . 66 

c. -- Charlottetown; H. -- Hamilton; s .-- Summerside . 

If &:unrnerside is used as an exampl e and it is borne 
in mind that a l ayer of wat er l inch deep over an area of 1 square 
mile amounts to approximat ely 14, 520,000 imperial gallons, it w:i.11 
be seen that an average of 561, 343, 200 imperial gallons of wat er 
fall on each square mile in the Summerside area in 1 year . .Although 
it would not be possible to determine the annual recharge of the 
ground-water supply of the area, if it were assumed thD.t only 10 
per cent of the total precipitation r eached the zone of saturation, 
it will be s een that the annual r echarge for 1 square ro.iJ.e would be 
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5,613,432 gallons. If there is a daily consumption of 200 gallons 
per farm and 35 gallons per person in the communities, an estimate 
of the total consumption for Tignish ma~rea (200 square miles) 
shows it to be only 10 per cent of the estimated annual recharge. 
If, on the other hand, 360 gallons per farm are consumed as well as 
60 gallons per person in the commu.>Uties, then 17 per cent of the 
recharge is used annually. It seems reasonable to conclude that 
precipitation is adequate to furnish supplies of ground-water for 
Tignish map- area and possibly the entire province . 

The monthly and annual precipitation from 1947 to 
1950 at meteorological stations within the area is given on 
page 6. 

In most regions of the world where precipitation is 
effective there is an underground horizon known as the ground­
water level or ''water-table", which is the upper surface of the 
zone of water saturation. The water that enters from the surf ace 
into the rocks of the earth is dravm down by gravity to where it 
either reaches the zone of saturation or comes in contact with 
a r elatively impervious layer of rock. Such a layer may stop 
further downward percolation, resulting in perched water and 
creating a perched water-table . If a water-table is at or near 
the surface there will be a lake or swamp, if it is cut by a 
valley there will be a strec:un in the valley. The tenns 11 influent" 
and 11 effluent" are used with reference to streams and their 
relation to the wateri-table . An influent stream feeds water 
into a zone of saturation and an effluent stream receives water 
from a zone of saturation. The ground water in the zone of 
saturation is almost constantly on the move, percolating toward 
some point of discharge, which may be a spring or a pumping 
well . 

All rocks and soils are to some degree porous, that 
is, the individual grains or particles of which they are composed 
are partly surrounded by minute interstices or open spaces that 
form the receptacles and conduits of ground water. In most rocks 
and soils the interstices arc connected and large enough for the 
water to move from one opening to another. In some rocks or 
soils, however, they are largely isolated or are too small for 
the water to percolate. The porosity of a material varies 
directly with the size and number of its interstices, which in 
turn depend chiefly upon the shape and arrangement and the 
degree of assortment of the constituent particles. A fine-grained 
rock such as shale, limestone, or dolomite may have such small 
interstices that the contained water will not flow readily and 
wells penetrating them may derive little or no vrater . Such 
rocks arc considered impervious. More coarse- grained materials 
such as sand, gravel, or sandstone readily yield their water 
to wells and are called water-bearing beds or aquifers . A clean 
water-bearing gravel constitutes one of the best sources of 
wat er. This is true whether the water is de.rived from the zone 
of saturation or from a bed of gravel confined between or below 
beds of more impervious material . 



-
6 

-

PR
EC

IP
IT

A
T

IO
N

 
IN

 
IN

CH
ES

 
AT

 
V

A
R

IO
U

S 
O

BS
ER

V
A

TI
ON

 
ST
AT
IO
N~
l 

S
ta

ti
o

n
 

Y
A
~
r
 

Ja
n

. 
F

eb
. 

M
ar

. 
A

p
r.

 
M

ay
 

Ju
n

e 
Ju

ly
 

Au
g

. 
S

e
p

t.
 

O
ct

. 
N

?v
. 

D
e
c
. 

T
o

ta
l 

A
ll

is
o

n
 

19
47

 
1

.0
 

2
.4

 
1

.5
 

2
.9

 
5.

6 
4

.2
 

2
.6

 
0

.5
 

4
.3

 
1

.3
 

1
.8

 
3

.5
 

31
.6

 
19

48
 

2
.8

 
1

.4
 

1
.8

 
2

.4
 

2
.8

 
2

.0
 

1
.8

 
1

.7
 

2
.2

 
0

.7
 

-
1

.9
 

19
49

 
1

.9
 

1
.8

 
3

.1
 

2
.6

 
1

.1
 

1
.5

 
1

.8
 

4
.1

 
2

.1
 

1
.6

 
4

.0
 

1
.0

 
26

.6
 

12
20

 
2

.2
 

2.
2 

2
.0

 
1

.6
 

o
.6

 
1

.1
 

2
.1

 
3

.1
 

1
.1

 
2

.1
 

1
.2

 
1

.2
 
~
 

Ch
a
rl

o
tt

e
to

w
n

 
19

4
7 

4
.0

 
3

.1
 

2
.2

 
4

.1
 

5
.8

 
5

.2
 

2
.6

 
1

.3
 

4
.7

 
1

.2
 

4
.5

 
4

.7
 

4
3

.4
 

1 9
48

 
2

.8
 

2
.0

 
2

.6
 

3
.2

 
3

.5
 

3
.1

 
3 

.4
-

3
.4

 
3

.7
 

3
.2

 
5

.6
 

3
.7

 
4

1
.2

 
19

49
 

3
.2

 
4

.3
 

4
.5

 
J

.3
 

2
.5

 
2

.8
 

1
.7

 
4

.2
 

4
.5

 
2

.3
 

4
.3

 
2

.8
 

40
.4

 
12

20
 

3
.2

 
3

.2
 

1
.2

 
2

.6
 

1
.0

 
2

.4
 

3
.2

 
6

.2
 

1
.0

 
2

.4
 

3
.5

 
3

.9
 

3 
5.

 5
 

C
ha

r
lo

tt
et

o
w

n
 A

ir
p

o
rt

 
19

47
 

-
-

-
3

.4
 

5.
8 

5
.0

 
2

.5
 

1
.3

 
5

.1
 

1
.1

 
4

.5
 

3
.4

 
19

48
 

2
.8

 
1

.6
 

2
.4

 
3

.5
 

3
.8

 
3

.2
 

3
.5

 
3

.2
 

3
.5

 
-

5.
6 

3
.2

 
1

94
9 

2
.5

 
4

.2
 

5
.7

 
4

.2
 

2.
9 

2
.0

 
2

.1
 

5.
0 

4
.4

 
2

.2
 

4 
.. 4

 
2

.9
 

42
.5

 
12

20
 

3
.3

 
2,

. 2
 

1
.4

 
3

.8
 

0
.2

 
2.

3 
3

.2
 

6
.2

 
0

.2
 

2
.2

 
4

.4
 

4 
._9

 
3z

. 7
 

E
ll

e
rs

li
e
 

19
47

 
3

.6
 

4
.5

 
1

.5
 

3
.3

 
3

.6
 

5
.1

 
1

.4
 

1
.9

 
4

.8
 

-
3

.0
 

-
--

19
48

 
-

1
.9

 
1

.4
 

1
.9

 
-

4
.7

 
3

.2
 

3
.5

 
2

.6
 

2 
.• 0

 
5.

4 
3

.0
 

-.
 

19
49

 
2

.9
 

3
.0

 
7 

.2
 

3
.2

 
2

.4
 

4
.1

 
-

-
4

.6
 

-
-

2
.1

 
12

20
 

3.
0 

2.
1 

2
.2

 
3

.1
 

0
.2

 
3

.8
 

2.
0 

-
-

3
.0

 
2.

2 
4

.8
 

--
Su

m
m

er
 s

id
e
 

19
47

 
3

.5
 

3
.3

 
1

.8
 

2.
9 

3
.6

 
5

.1
 

1
.8

 
1

.7
 

4
.0

 
2

.1
 

3
.3

 
3

.3
 

36
.4

 
19

48
 

3
.0

 
1

.5
 

1
.8

 
2

.8
 

3
.0

 
4

.1
 

4
.9

 
6

.4
 

3 
.. o

 
2

.2
 

3
.7

 
2

.6
 

39
.0

 
19

49
 

2
.5

 
4

.1
 

4
.8

 
3

.0
 

2.
. 9

 
3

.4
 

2
.0

 
3

.6
 

4
.5

 
1

.8
 

4
.4

 
2

.6
 

39
.6

 
12

20
 

2
.8

 
4

.4
 

2
.1

 
3

.8
 

G
.8

 
3

.6
 

4
.1

 
2.

6 
0

.3
 

2
.2

 
2

.2
 

2.
4 

40
.2

 
S

ur
nm

er
si

de
 

A
ir

p
o
r
t 

19
47

 
2

.5
 

3
.1

 
1

.5
 

2
.4

 
3
~
5
 

4
.4

 
l

.l
 

2
.0

 
4

.0
 

2
.2

 
2

.8
 

2
.8

 
32

 .
3 

1 9
48

 
-

-
-

-
3

.3
 

4
.3

 
4

.9
 

6
.3

 
3

.1
 

2
.4

 
-

2 
.. 9

 
1 9

49
 

2
.2

 
4

.5
 

4
.3

 
3

.6
 

3
.2

 
3

.0
 

1
.9

 
3

.2
 

4
.7

 
2

.1
 

4
.5

 
3

.1
 

40
.3

 
12

20
 

3
.1

 
3.

2 
2

.4
 

2
.3

 
0

.7
 

3
.6

 
4

.0
 

4
.8

 
1 

.. 4
 

2
.6

 
5.

0 
4 

.. 6
 

J8
.0

 
1 E

x
tr

a
c
ts

 
fr

om
 
th

e 
M

on
th

ly
 W

ea
th

er
 

M
ap

, 
M

et
eo

ro
lo

g
ic

a
l 

Se
rv

ic
e

, 
D

om
in

io
n 

o
f 

C
an

ad
a

. 



- 7 -

The most common wells and those that in drift-covered 
areas yield the largest aggregate supply of ground wat er are water­
table wells, that is, they derive their wat er from the zone of 
saturation. Many shallow water-table wells become dry during the 
l at e summer, winter, or periods of extreme drought . In most cases 
this is due to the lowering of the water-table below the bottom of 
the well. The grouping togethe r of a number of water-table wells 
within a limited area will also lower the yield of any one of the 
well s. 'rhis is e.specially true if the wat er-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 l evel equivalent to the hydrostatic pressure exerted at 
the point of its entrance into the aquifer . If the hydrostatic 
pressure is gr eat enough to fo rce the wat er to the ~urface , a 
flowing artesian well is formed. 

Springs are formed by the water-table, or some aquifer 
containing water, outcropping at the surface of the ground. The 
water emerging from water-table springs i s free water flowing down 
the gradient of the wat er-table. In many cases these springs occur 
as slow seeps along the lower edges of stream valleys . t large 
numbe r in one area could maintain a swamp. A group of artesian 
springs occurring in one area could provide sufficient wate r to 
maintain a l ake or form the source of a stream. 

GENEWU, DISCUSSION OF GRDUND-Wfl.TER ANLLYSES 

The mineral cont ent of ground water is of inter est not 
only to consumers but also to industries seeking water of specific 
quality. Both the kind and quantity of mineral matt er dissolved 
in a natural wat e r depend upon the t exture and chemical composition 
of the rocks with which the wat e r has been in cont act. Pollution 
is caused by contact with or ganic matter or its decomposition 
products . Analyses of well waters fo r mineral content are made by 
the Bureau of Mines, Department of Mines and Technical Surveys , 
Ottawa . 

In any given area, an attempt is made to secure samples 
representative of t he wat ers of all main aquifer s . The quantities 
of the various constituents for which tests are made are given as 
"parts per million11 , which refers to the pr oportion by -weight of 
each constituent in l,000, 000 parts of water. 

The following mineral constituents i nclude all that are 
commonly found in natural wat e rs in quantities sufficient to have 
any practical effect on the value of the wat ers for ordinary uses . 

Silica (Si02 ) may be derived from the solution of almost 
any rock-forming silicat e, although its chief source i s from the 
feldspars . It i s commonly det ermined in the analyses of water for 
use in steam boilers, as silica i s classed as an objectionable 
encrustant. 

Calcium (Ca ) is derived originally to a great ext ent, 
from t he decomposition of lime feldspars. The chief sources of 
calcium dissolved in ground wate r are from the solution of lime­
stone, gypsum, and dolomite . The common compounds of calcium are 
calcium carbonat e (Caco3) and calcium sulphate (CaS04), neither of 
which has injurious effects upon the consumer, but both of which 
cause hardness . Calcium carbonate i s active in t he formation of 
boiler scale . 
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Magnesium (M.g) i~ derived originally from many igneous 
rocks although its ch{ef source for ground water is dolomite , a 
carbonate of calcium and magnesium. The sulphate of magnesium (MgS04 ) 
combines with water to form 11 Epsom saltslf and renders the water 
unwholesome if present in large amounts . 

Sodium (Na) is found in all natural waters in various 
combinations, although its salts constitute only a small part of the 
total dissolved mineral matter in most wat ers in humid regions. 
Sodium salts may be present as a result of pollution by sewage or 
of contamination by sea water, either directly or with that enclosed 
in marine sediments, Moderate quantities of these constituents have 
little effect upon the suitability of a water for ordinary uses, but 
water containing sodium in excess of about 100 parts per million may 
require careful operation of steam boilers to prevent foaming. Waters 
containing large quantities of sodium salts are injurious to crops 
and are, therefore, unfit for irrigation. The quantity of sodium 
salts may be so large as to render a water unfit for nearly all uses. 

Potassium (K), like sodium, is de rived originally from 
the alkaline feldspars and micas . It is of minor significance and 
is sometimes included with sodium in chemical analyses . 

Iron (Fe) is almost invariably present in well waters , 
but rarely iillarge amounts . It is dissolved in combination from 
many rocks as well as from iron sulphide deposits with which ground 
water comes in contact. It may also be dissolved from well casings, 
water pipes, and other fixtures . in quantities large enough to be 
objectionable. Upon exposure of the water to the atmosphere the 
iron separates as the hydrated oxide causes a yellowish brown 
discoloration • . Excessive iron in water causes staining on porcelain 
or enamelled ware and renders the water unsuitable for laundry 
purposes. Water is not considered pot able if the iron content is 
more than 0 . 5 part per million. 

Sulphates (so4). Deposits of gypsum constitute the 
principal source of suJ_phates dissolved in ground water. They 
occur chiefly as the salts of calcium, magnesium, and sodium. 
Sulphates cause permanent hardness in water and aid in the formation 
of injurious boiler scale . Sodium and magnesium sulphates 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 marine rocks and sediments. It occurs usually as 
sodium chloride and less commonly as calcium chloride and magnesium 
chloride, Sodium chloride is a characteristic constituent of sewage, 
and any locally abnormal quantity in ground water suggests pollution 
from this source, However, in view of the many sources from which 
chlorides may be derived, such abnormal quantities should not, in 
themselves , be taken as positive proof of pollution, Chlorides 
impart a salty taste to water i f present much in excess of 300 parts 
per million. 

Nitrates (N03) are of minor :importance in the study of 
ground water . Rel ativel y l arge quantities in a water may represent 
pollution by sewage, or drainage from barnyards, or even fertilized 
fields. It is recommended that a bacteriologi..cal test be made of 
water showing an appreciable nitrate content if it is to be used 
for domestic purposes. 
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Carbonate (co5) forms a large percentage of the solid 
~ompounds held in solution by the average ground water. The two 
chief sources are the decomposition of feldspars and the solution 
of limestone. Water carrying carbonic acid in solution is the 
primary agent in rock decomposition . Carbonates are indicated in 
the table of analyses as alkalinity. Calcium and magnesium carbonate 
cause hardness in water, whereas sodium carbonate causes softness. 

Bicarbonate (HC03)o Carbon dioxide dissolved in wat er 
r enders the insoluble calcium and magnesium carbonates soluble as 
bicarbonates. The latter are decomposed by boiling the water, which 
changes them into insoluble carbonates that form a coating on the 
inside of cooking utensils . 

Total Dissolved SoJi.ds (Residue on Evaporation) . The term 
•total dissolved solids ' is applied to the residue obtained when a 
sample of water is evaporated to dryness. Waters are considered 
high in dissolved mineral soJi.ds when they contain more than 500 
parts per million, but may be accepted for domestic use up to that 
point if no better supply is available . Residents accustomed to 
the waters may use those that carry much more than 1,000 parts per 
million of total dissolved soJi.ds without inconvenience, although 
persons not used to highly mineraJi.zed waters would find thern 
objectionable. 

Hardness is a condition imparted to waters chiefly by 
dissolved calcium and magnesium compounds. It here refers to the 
amount of soap that must first be used to precipitate the above 
compounds before a lather is produced. The hardness of wate r in 
its original state is its total hardness , and is classified as 
1permanent hardness ' and ' temporary hardness '. Permanent hardness 
remains after the water has been boiled. It is caused by mineral 
salts that cannot be r emoved from solution by boiling, but it can 
be r educed by treating the water with natural softeners, such as 
ammonia or sodium carbonate , or with many manufactured softeners . 
Temporary hardness can be eliminated by boiling and is due to the 
presence of bicarbonates of calcium and magnesium. Waters containing 
larger quantities of sodium carbonate than calcium and magnesi um 
compounds are sc~t, but if the latter compounds are more abundant 
the water is hard. The following tablel may be used to indicate 

l Thresh, J.C., and Beale, J.F.: The :=xamination of Waters 
and Wat e r Supplies; London, 1925, p. 21 . 

the degree of hardness of a water: 

Total Hardness 
Parts pAr Million 

0 - 50 
50 - 100 

100 - 150 
150 - 200 
200 - 500 
500 - and 

.......................... 
•••••••••••••••••••• 0 ••••• .......................... .... ....... ~ ............. .. .......................... 
ever • • . . • . . ~ .•. 1t •• f" •••••• 

Character 

Very soft 
Moderately soft 
Slightly hard 
Moderately hard 
Hard 
Very hard 

.. 
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TIGNISH MAP-AREA, PIUNCE COUNTY, PIUNCE EDWARD ISLAND 

Physical Features 

Tignish map-area is located in the west part of Prince 
county at the extreme northwest end of Prince Edward Island. It 
has an area of 200 square miles . The towns of Alberton and 
Tignish, the largest of several small communities within the 
area, are 90 and 100 miles respectively northwest of the capital 
city of Charlottetown. 

The surface of Tignish map- area is relatively flat . 
A gently undulating to rolling effect in some parts is due 
chiefly to down.cutting by streams since the retreat of the ice 
rather than to glaciation. 

The shoreline bordering the map-area shows evidence 
of both emergence and submergence . The west shore is characteristic 
of an emergent shoreline whereas the east shore shows stages of 
both emergence and submergence. Off shore bars are a feature of 
the southeast shoreline. 

A prominent topographic feature is a series of 
discontinuous ridges or bluffs that roughly parallel the 
present shoreline, particularly the west shoreline, and can 
be traced intermittently throughout the map-area . These 
bluffs represent emer ged marine shorelines. In general they 
follow the 25, 50, and 75-foot contours . 

Surface elevations increase gradually from sea­
level to a maximum of approximately 180 feet in the central 
part of the area . 

The area is drained mainly by l\funinegash, Tignish, 
Little Tignish, Kildare, Huntley, and ¥Jill Rivers, ao well as 
by numerous small creeks o M:iJn:i.negash River, togethe r with a 
number of smaller creeks, flows westerly into No rthumberland 
Strait. Tignish and Ll.ttle Tignish Pivers drain an area 
immediately sou-'.::i of the town of Tigr..ish . Kildare River and 
its tributary Huntley R::.. ver flow southwesterly across the 
eastern part of the area. :M:ill River flows easterly into 
Cascumpeque Bay, south of Alberton. The source of much of the 
water in the rivers and creeks along the west shore is in the 
wooded and swampy areas 1mderlain by relatively impervious clay 
till. Springs form a source of the wat er in other rivers . A 
few springs , some of whi ch issue from sandstone, are scattered 
along stream valleys . Some streams have been dammed, and are 
utilized to opera~o small sawm:i..lls . However, as more l and is 
cleared and swamps drained, many of the permanent streams will 
become intennittentJ and it will become increasingly difficult 
to operate such industries. 

GEOLOGY JN D WATER SUPPLY 

Bedrock Formations and Their Watel'-bearing Properties 

The entire province of Prince Edward Island is 
underlain by Upper Carboniferous or possibly Pe:rmian formations . 
They consist of soft, da~k red sandstone, soft, thin-bedded, red 
shale, hard pebble-conglomerate, and irregular beds of impure 
limestone containing pebbler~ of bright r ed shale . These latter 
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are described locally as limy conglomerates . 

Sandstone, because of its r elatively high porosity, 
constitutes the most satisfactory bedrock source of ground water. 
E. D. Ingalll notes that in most instances ground water was 

1 IngaJJ., E. D.: Boring on Prince Edward Isl and; Geol. Surv., 
Canada, Sum. Rept. 1909, p. 30 . 

encount ered in sandstone during the drilling of five deep hol es 
under the direction of the Geol ogical Survey of Canada in 1908-9 . 
Wbere sandstone was located under beds of less permeable shale, 
the water was sometimes unde r pressure and rose a considerable dis­
tance in the well . The greatest depth at which fresh water was 
encountered in t hes e hol es was at 1, 560 feet in well No . 4, li miles 
from Littl e S!3.Ilds, Kings county. Below the fresh water horizons, 
the water was increasingly brackish and finally quite saline . In 
holes drilled adjacent to the sea-coast, the water encountered 
rose in the casing t o an elevation corresponding to that of the 
sea water, and the rise and fall of the tides produced a direct 
effect upon it . 

Although soft, red shales are not a sa\i_sfactory 
source of ground water in themselves , their location in bedrock 
suggests the possible presence of aquifers containing ground water 
under pressure as gr ound wat e r located beneath such a shale bed 
will generally rise a considerable distance in the well from the 
point where it was first encountered. The presence of impermeabl e 
shal e beds near the surf ace may result in the creation of perched 
water- t ables . Because of the limited extent of these shale beds, 
shallow wells deriving their water from above the shale in such 
localities are not satisfactory and will go dry rapidly during 
drought . 

Beds of limestone and conglomerate are not extensive 
and are unimportant as sources of ground wate r . Their relative 
impermeability causes them to behave like the shale beds in that 
ground water occurring immediately below is under pressure and 
will rise in the well when encounter ed. 

Tignish map-area is well supplied with ground water 
for both domesti c and st ock purposes . Over 87 per cent of the 
wells in the area are bored and 66 per cent obtain t heir water 
from depths of 40 feet or l ess . A survey of the well records 
show that 97 . 5 per cent of the wells have a ptlrmanent water 
supply. The chief sources of ground water in Tignish map-area 
are bedrock formations , and of these sandstone only is of any 
import ance . Of the 1,809 wells and springs in the area 49 per 
cent are known to have their aquifers in sandstone . Although 
the characte r of the bedrock in 46 per cent of the wells is 
unknown, it is , without doubt , sandstone as no ot her type of 
bedrock was found to be a favourabl e source of ground water. 
The t erm 11 unknown" is used when the owner was unable to suppl y 
i nformation r egarding the char acter of the aquifer , or when the 
well was bored during a previous owner ' s occupancy. The infor­
mation regarding the character of the aquifer was derived solel y 
from the stateme nts of the owners and the drillers . 

One of the five deep holes mentioned previously was 
drilled on the west shore of the map-area, l! miles north of 
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Miminegash. The various aquifers (heavy flows) are listed in the 
following commentary by E. D. Ingall:l 

1 
Ingall, E. D.: Boring on Prince Edwartl Island; Geol . Surv . , 

Canada, Sum. Rept. 1909, p. 30 . 

f1Fresh water was encountered in the hole at 230 feet; 
a very heavy flow, which rose to within 30 f eet of the surface . 
At 460 feet a very heavy flow of fresh water was again encountered, 
the previous flow having been cased off . This water finally rose 
to tide level . At 620 feet the wat er began to get brackish. At 
871 feet the water was cased off and a heavy flo~ of salt water 
was encountered at 960 feet, which rose to sea~level when the boring 
attained a depth of 11 020 feet . The upper water was cased off at 
1, 279 feet , but another heavy flow of salt water was met with at 
11 350 f eet , which by the time 1 , 470 feet of depth had been attained 
had risen to sea- l evel . At 1,470 f ee t the upper water was again 
cased off, but a further supply of very salt water was met with 
at 1,480 feet, rising to within 100 feet of the surface . This 
was cased off at 1 , 562 feet . 

11 Great difficulty was met -w:i.. th throughout the 
operations due to the heavy flow of water and the consta:rt 
caving of the brmm shales where encountered, and the difficulty 
of drilling in this class of rock when the hole was full of 
water . 11 

This well attained a depth of 1, 670 feet . From the 
above commentary, the heavy flows of water encountered at various 
depths may be noted and also the height to which the water rose 
in each case . Eventually salt water found its way into the 
bore-hole and successive aquifers all contained salt. It was 
mentioned that fresh water was encountered at 230 feet . This 
does not mean it was the first water to appear in the hole, as 
shown by the following two examples : 

1 . An open well was dug to a depth of 3 or 4 feet 
close to the bore-hole and all the water needed by the drilling 
machine was supplied by this shallow well . 

2. On the f a rm adjoining the bore-hole the total 
water supply is obtained from a spring issuing from marine sand . 

Only one drilled well, locat ed near the wharf at 
Tignish Shore, resulted in a flowing-artesian supply. This 
well was drilled to a depth of 327 feet in 1942. The greatest 
height to which the wa.ter rose was 4 f eet above the surf ace of 
the ground at the time the well was drilled, but at the present 
time the water rises only 1 foot above the surface. The yield 
is only ! gallon per minute and the tides have a direct effect 
upon the hydrostatic pressure and the resulting rate of flow; 
a high tide causing an increase in pressure and a low tide a 
decrease . 

In the case of bored wells, sandstone is also the 
principal aquifer. In boring wells it is necessary in many 
cases to drill through the limy conglemerate 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 inches into water. According 
to information r eceived from well drillers the apparont "drop 11 

is the result of the hand drill passing through the relatively 
hard pebble-conglomerate or limy conglome r ate into the softer 
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sandstone . The contrast between the different types of rock is 
all the more appar ent if the sandstone is saturated with water . 

A few wells are dug through the overlying unconsolidated 
deposits to sandstone, from which water is obtained. Most of these 
wells are shallow, as the sandstone is fai.. rly close to the surface 
and lies directly below the surface deposits without cny intervening 
shale or conglomerate zones. 

Springs generally occur where porous lenses or beds 
are exposed by natural slopes, cliff faces , or stream valleys . 
Some springs used for domestic and stock purposes obtain their 
water from sandstone . The best illustration of bedrock springs 
is to be found along the cliffs of the present snor oline . Here 
tho water seeps downward through porous l ayers of rock until 
some impe rvious shale zone.is reachodo The water then flows 
along the top of the shale layer, following the hydraulic gradi ent , 
and issues at the face of the cliff. Some of these springs are 
under sufficient hydrostatic pressure to flow as steady streams 
from the rock, but most are merel y slow seeps where the water ­
tablo outcrops C'.t t he surface . 

Unconsolidated Deposits and Their Wat er-bearing Properties 

During . the Pleistocene or glacial epoch, great 
accumulations of ice formed at one or more centres i n northern 
Canada& This ice moved out in all directions and covered large 
regions with what has been called the Conti nental Ico- shoet . As 
the ice advanced, it picked up, transported, and redeposited great 
quantities of loose rock debris. This mat erial is unconsolid~ted 
and is commonly called gl acial drift~ Tho ice-sheet advanced and 
retreat ed several times and after each retreat l eft an accumulation 
of drift on the surface ove r which i t had passed. This drift, 
together with dune sand, c-1:,ro .:::__':l. n ood plain deposits of alluvium, 
and swamp doposi ts of m'-<.c~: and peat, cor . .s-Gituto , to a largo extent, 
the unconsolidat ed cteposi t s on t~1e Islando 

Most of the glacial drift consists of boulders and 
pebbles of various sizes , some .::::) reign, but predominantly of 
Island bedrock, ombeddod in a matrix cf clay or sandy clay. 
This material i s kno'fm as a til::I ., The following are the more 
important typos of unconsolidated deposits witn their wat er- bearing 
properties that occl.1r in T:Lgnish map- area: (1) glacial deposits; 
(2) marine deposits; (3) marine beach ~oposits; (4) glacio-fluvial 
deposits; (5) recent depo.sits, consis ··,ing of beach sand and gravel , 
dune sand, stream alluvlum, and muc~~ and pent . 

Only 5 por cont of the total . number of wells obtain 
their water from these unco~s8lidated deposits . 

Gla~inl Deposi ts , This t~'Pe consists of glacial 
drift varying chiefly from a clay till to a sandy till in 
differ ent parts of the areao Gravelly, sandy till is not 
extensive and is not an i mportant cource of ground water. 
Although the zone of saturation v~th its accompanying wat er-table 
exists in clny till, the interstices in the till are extremely 
small and much of the contained water is not rncovorable by wells . 
Swamp conditions are common in clay till areas . Sandy till 
yields a more sati sfactory supply of wa-':e r, but is not sufficiently 
extensive in the area t o form an important source. No wells were 
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found to draw their water solely from the gl acial deposits. 

Marino and Marine Beach Deposits . · Those deposits 
consi st chiefly of silt, sand, and gravel . They are very porous 
and yield their wat er freely to shallow dug wells . Perched water, 
although not common, is present in these areas . Such localities 
cannot be expected to yield a satisfactory supply of ground water 
unless the well passes through the perched zone and enters the true 
zone of saturation. There are no drilled or bor ed wells in those 
marine deposits . All dug wells arc shallow, but the yield of 
those used as the solo source of water supply of a farm is fairly 
consistent . Almost 4 per cont of the total number of wells obtai n 
their water from these deposits , 

Glaciol- fluvial and .Alluvial Doposits are of 
relatively small extent and, although they consist of well 
st ratified silt, sand, and gr avel t hat are very porous and 
should yield good supplies of wat e r , do not consti tute important 
sources of ground wat er . 

Dune sand deposits are v ery porous and should yield 
satisfactory supplies of ground wat er to wells that penetrate 
the water-table . They provide the water supply for half the 
wells in the fishing community of Mimi negash, from shallow dug 
wel ls , Although the supply is not gr eat, as some families are 
partly dependent upon deeper bored wells for their needs, the 
water l evel appears t o remain fairly constant and no wall is 
known to become intermittent . The ground water in the dug wells 
comes from a pe rched zone above the true zone of saturation. 

Many of the dug wells have a SIIJD..11 wat er supply and 
are used solely f or r efrigeration purposes . Most of t he intor­
mi t t cnt wells are of this type . 

The possibiliti es of obtaining flowing-artesian 
wells in Tignish map-ar ea are not good. The porous sandstone 
beds as well as the deposits of Pleistocene marine sand and 
gr avel provide an excellent intake area f or gr ound wat er, but 
the r el i ef is so slight there is very little possibility of 
the ground water eventually returning to tho surf ace at l ower 
el evations in flowing-artesian wells . 

Springs are numerous throughout the area, but only 
those springs are shown on t he map which constitute the sole 
source of wat er supply of a f arm. All but ono of the 38 listed 
are found in the unconsolidated sand and gravel deposits , and 
of this number 28 arc locat ed in t he marine deposits . 

WATER SUPPLY OF THE TOWNS OF ALBERTON JiN D TIGNISH 

AND OTHER COMMUNITIES 

All communities in Tignish map- area obtain t heir 
water from privatel y owned wells , With the exception of half 
the wells in Mirninegash the supply comes mainly from sandstone. 
Nearly all wells have a pennanent suppl y of water. 
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Alborton 

In f.J.berton, the largest of all the communities, 
one hundred and thirty-one wells were surveyed. All but two of 
these wells are of the bored type . Over 64 per cent obtain their 
water from depths of from 21 to 40 fe"'t • 1Ul known aquifers are 
sandstone, and although the aquifer is not listed for forty-nine 
wells , it is presumed also to be sandstone . The average depth 
of unconsolidated material in Juberton is 7 feet . 

Alberton South 

Forty-four wells were surveyed in Alberton South. 
All but three are bored, and almost 80 per cent obtain their 
water from depths of from 21 to 40 feet . All but ono of the 
known aquifers are sandstone. One family is supplied by n spring . 
The average depth to bedrock in .Alberton South is 4 feet . 

Tignish 

Tignish, the second largest of all the communities, 
has ninety- six wells, ninety- one of which are of the bored type . 
Over 57 per cent obtain their water from depths of from 21 to 
40 feet . Jill knovm aquifers arc sandstone, and . although the 
aquifer is not listed for fifty- seven wells , it is presumed also 
to be sandstone . The average depth of unconsolidated material 
is 9 feet in Tignish. 

Ti gnish Shore 

There aro twenty-eight wells in Tignish Shoro. Two 
of this number have been dri lled, the r emainder bored. One of 
the drilled wells produced a flowing-artesi an supply used by 
t on families . Over 71 per cont of the wolls obtain their water 
from depths of from 21 to 40 f eet . All known aquifers are sand­
stone. The average depth to bedrock in Tignish Shore is 10 feet . 

st. Louis 

Thirty-three wells were surveyed in st . Louis . All 
wells are of the bor~d type and almost 67 per cent obtain their 
water from depths of from 21 to 40 feet . JlJ.l known aquifers are 
sandstone . The average depth to bedrock in St . Louis is 9 feet . 

Elms dale 

Elmsdale has twenty-three wells and all are bored. 
All but one obtain their water from depths of from 21 to 40 feet , 
All known aquifers are sandstone. The average depth to bedrock 
is 12 feet . 

M:iminegash 

Mirninegash has ninet een walls . Ni ne are bored, nine 
dug, and one drilled. fi.ll dug wel ls obtain their water from 
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depths of 20 feet or less and almost all the others receive their 
water from depths of from 41 to 60 feet. In six the aquifers are 
known to be sandstone and in f our presumed also to be sandstone. 
The dug wells obtain their water from recent dune sand. 

Bloomfield 

There are thirteen wells in Bloomfield and all are 
of the bored type. All but one obtain their water from depths 
of from 21 to 40 feet. All known aq.i.ifers are sandstone, and 
although the aquifer is not listed for eight wells, it is 
presumed also to be sandstone . 

ANALYSES OF WATER SJ\MPLES 

Thirty-six samples of well waters from Tignish 
map-area were analysed for their mineral content by the Bureau 
of Mines. The sampl es were taken from depths of 0 f oot to 327 
feet , and nearly all are from sandstone . All waters were found 
to be suitable for domestic and farm use • 

.Amounts (in parts per million) of dissolved mineral 
matter in wat ers collected in Tignish map- area: 

Constituent Quantity 

Maximum Average Minimum 

Total dissolved solids ••••••••••• 666 . o 221. 2 86 . 0 
Silica ••••••••••••••••.•••••••••• 17.0 7. 4 1.2 
Cal ci U.lll . • • • • • • • • • • • • • • ••••••••••• 101.0 34 . 4 8.2 
Magnesium •••••••.•.•••.•••••••••• 22 . 5 8 . 9 0. 2 
Alkalis (sodium and potassium) ••• 169.9 24 . 7 6. 4 
Sulphate • .....•.................. 161.0 18. 3 3. 3 
ChJ..o ride • •••.••.••••..••••••••••• 101.0 29 . 7 7.2 
Nitrate •. ......................•. 76.4 1 5. 3 o.o 
Bicarbonate ••.••...•..•. ~·••••••• 330 .0 117.3 35 . 6 
Total hardn.ess • .•.... . ....•...... 303. 4 122.2 28 . 3 

CONCLUSIONS 

This investigation warrants the following conclusions: 

(1) Ground-water supplies of Tignish map-area are 
abundant for domestic, stock, and field uses. Most farms have 
wells in their pastures and potato fields, which supplement the 
water supply for cattle as well as providing an adequate suppl y 
for irrigation of field crops. 

(2) Precipitation appears sufficient to ensure 
adequate supplies of ground water . 

(3) The chief source of ground water is sandstone. 
The sandstone is soft and allows penetration by hand drills. In 



- 17 -

order to reach water in sandstone, it is often necessary to 
bore through overlying, hard, limy conglomerate and (or) pebble­
conglomerate , 

(4) Marine sands and gravels provide water for a 
number of dug wells . 

(5) Dune sand deposits provide a water supply for 
half the wells in the community of Miminegash. 

(6) No suitable aquifers for ground water are 
present in glacial till . 

(7) Although one flowing-artesian well is found 
within the map- area, cori.ditions that produce this type of well 
are not likely to e:idst , 

(8 ) All villages and communities in Tignish map-area 
have an abundant and permanent water supply. 

(9) The quaJJ..ty of ground water derived from sand­
stone is quite suitable for domestic and farm use . 

(10 ) The presence of large forested areas are of 
vital importance in maintaining a sufficient supply of ground water , 
It was noted that the forests in the map- area are gradually 
being depleted and very little effort is being made toward 
refor estation. It is suggested that wherever possible some plan 
of r eforestation be carried out . This would undoubtedly ensure 
an abundant supply of ground water for the future . 
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