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CLAY PRODUCTS FROM PRINCE EDWARD
ISLAND CLAYS AND SHALES

by

J.G. Brady

SUMMARY

* Comments are made on the Clays and Shales of Prince

" Edward Island from information contained in published reports

and from recent observations made by V.K. Prest of the
Geological Survey of Canada.

An evaluation of samples taken in 1958 from Howard's
Covey Bacon Point, and Prim Point indicates that they are
suitable for the production of building tile, drain tile
and face brick. The firing ranges of all samples tested
are inclined to be short for face brick manufacture.

The Prim Point area is not considered suitable for
development because of a high proportion of sandstone.

The Howard's Cove and Bacon Point areas appear to
contaln fairly extensive quantities of good quality shale.
The Bacon Poilnt location is probably the most favourable .
one of the two. The quantity and quality of shale here
appears to be bebtter than at the majority of locations
reported on in previous years.

- It 18 recommended that core samples at locations back
from the Bacon Polnt Cliffs be evaluated. The drilling
will indicate the quality and extent of the shale deposit.
In addition it i1s recommended that a survey should be made
to determine the market potential for clay products in
Prince Edward Island.

* Senior Scientific Officer, Ceramic Section

Industrial Minerals Division, Mines Branch, Department
of Mines and Technical Surveys, Ottawa, Canada.
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INTRODUCT I ON

The Prince Edward Island samples evaluated in this
report were collected by the author, G.H. Crowl of the
; Geological Survey of Canada (G.5.C.), and B. Graham Rogers of
the P.E.I. Department of Industr& and Natural Résources
during July 1958. Representative shale saﬁples were obtalned
from the cliffs at Howard's Cove; Bacon Point, and Prim Point.
In 1955 samples from the first two localitles were submitted
by V.K. Prest of the Geologlcal Sufvey of Canada who ig in
charge of the geologilcal mapping work béing undertalken by the
‘Department of Mines and Technical Surveys on the Island,} He
had found from his observations that these polnts appeared to
contain the largest and most suitable shale deposits 6f any
he had seen on the Island. Preliminary evaluation of the
samples 1lndicated thap these materlals could probably be
'employed for production of red burning c¢lay products and that
further work to confirm the results would be desirable.

lThere were a few small and unsuccessful clay products
plants on the Island which ceased operations many years ago.
The principal difflculties appeared to be unsuitable raw
materlial and improper operating techniques. The Prince
Edward Island government is interested 1n finding a clay or
shale deposlt sultable for the manufacture of clay products
and in the development of a small clay products industry.
The demand for brick and tile on the Island is small and there

are many factors which could make exporting of the products




uneconomical. Consequently, it appears likely that only aA
.small capacity plant, geared mainly to the Isiand'sldemand,-
should be consideréd. The principal market would likely be
in agrlcultural drain tile. A very small-guantity of
bullding tile and face brick,is used.. The stiff mud:or -
'eytru51on method of mdnufacture9 which 1s the- most commonly
used for productlon of clay products9 must be employed for .

draln tile forming.

SUMMARY OF PREVIOUS WORK ON. CLAYS AND SHALES

A brief report by Howells Fréchette and J.F. McMahon (1)

dealt with the general situation. ln regard to. clays and
shale on Prince Edward Island. Samples were collected by
Frechette andlthé laboratory work was carried, out under the

direction of J.F. McMahon in the ceramlc laboratories ofa;

the Mines Branch. The results of this work'wefe.compiled by

AR, MacPhefson:(Z). All‘samples were found to be red
vburning common clays or shales. | |
Frechette concluded that in general the Prince Fdward
Island clays did not offer as suitable a source of raw
material for clay products as some of the shales. .He found
that the clay beds.werejoften not more than. 2 or 3 ft thick
'and were éontaminated with a variable amount of sand. In
sdme locallties the clays contalned fragments of sandstone
and 6ccasionally lime pebbless - Herréported that a coﬁsiderf
able quantity'of the shale was very sandy, was interbedded

wlth sandstone, or that visible outcrops of shale did not
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extend laterally for any distance because of the structure
of the formation. | |

'The location of several deposits and a summary of
MacPherson's publication appear in a report by G.C.

Milligan (3). No properties of the samples.Milligan
collectéd are shown in his report.

Accofding'to MacPherson's conclusions, of the 25
deposits considered by Fréchette to be worth while testing,
the following appeared to hold the greatest promisei'

1. At Tignish, Prince County, + mile from where the
| road from Tignish to the Gulf of St. Lawrence arrives at the
coasty & 10 to 15 £t bea of soft shale or keel occurrs under
shallow overburden.

" 2. In the West Point area, Prince County, north along
the sea coast, 14 to 3 miles from the West Point lighthouse,
a stratum of soft shale (Keel) occurrs in the upper section
of the cliffs. This material was stated to be plentiful but
a sample was not taken for.evaluation.

3. At Richmond, Prince County, a 2 £t bed of non-
uniform glacial till occurring in a swampy area was used by
a plant which was destroyed by fire in 1927. Soft shale was
stated to occur below the clay. The plant mahufactured
dra;n tile énd face brick.

4. At Richmond, Prince County, a second deposit 1%
miles north of town was sampled. This is a 3 ft bed of
surface sandy clay. |

5. At Devil's Punch Bowl, Queens County, in the area

northeast of the junction of the o0ld Princeton road and the
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road runnlng soubh from Stanley Bridge to Sprmngfie]d, a

10 £t seam of unlaminated soft shale was exposed in the side
. of the hill. The shale is overlain by sandstone and boulder
clay. The sampled area was stated to be unsuitable for
development. - | o

6. "Gallows Polnt (or Gallas Point), Queens County, |
east of Gallows Point, on the east side of Hillsborough Béy,
approximately 20 £t of partly weathered shale outcrops in
- low cliffs. The overburden: apparently is thin.

7 Near Brldgetown,_Klngs County, south of'Bridgetown,’
‘on the west bank of the.Grand River (now;Boughton River on
., topographic maps), on»the farm of Edwin Clay, there is a
surface clay deposit of approximately 5 £t in depth and
covering about 1% acres. There is vory 1ittle overburden
and no stones. }

8. At Bothwell, Kings County, there 1s an outcrop of
 soft shale in the face of  the c]iff on the coast side of
Talbot Stewart's:farm. There is up to 15 £t of sandstonev
overburden. |

' Considering the properties of these clays and shales
as listed by MacPherson (2) and the-information gained from
recent extensive geological work carried out by the Geological 4
Survey, some comment should be made on the elght selected
dep051ts.

' The Tignish material (No. 1) has a very high drying '
shrinkage (7.5%). At cone 06 (1816°F), which is in the
range for face briok, the fired shrinkage is excessive (7%).

Thus for face brick memufacture the combined drying and
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fired shrinkage is too high for good. results. The shale hés
a short firing range." Furthermore, according to V.K. Prest
of G.S5.C. there is litFle likelihood of avlarge uniform
deposit being aveilable in this region. Consequently, it
appears that this area does not offer any promise for a

long terh clay products industry.

The West Pbint soft shale (No. 2) was not sampled and
80 it 1s of unknown quality. Prest states that shale comes
in at sea level at a point two miles north of West Point,
and that from heré northwards shale 1is intercalated with
sandstone for many miles. The first significant deposit of
shale at the surface isnin the vicinity of Greenhill; but
here the beds are rather lenticular. Two miles further north,
according to Prest, 15 to 20 ft of shale occurs within 10 ft
of the surface, but the most favourable location in this
area 1s at Howard's Cove.

The clays of the Richmond area are shallow surface’
materlals. The depdsits are 2 to 3 ft thick, with beds of
sand or gravel occurring above the clay, aécording to
Frechette. The reported drying shrinkage varies from k4,5%
to 7.5%. The latter figure is too high for satisfactory
drying. Some of the samples from this localify had short
firing renges and consequently it would be 1ikeiy difficult
to obtain a hard, dense, uniformly sized product. Sample
No..3 was taken from a low swampy area. It is here that
the sbft shale was stated to occur below the clay. Tﬁis
deposit would probably be wet and working a pit would be
difficult in wet weather. The clay would likely be




contaminated with gravel.

The area in which No. 5 deposit (Devil's Punch Bowl)
occurs was stated to be uhsuitable’fof'deﬁelopmeht.
MacPherson also stated that the shale has one of the best
vitrificatioh raﬁges of the materials sampled. HoweverQ
from exaﬁination of the test results, thigs range islfairly '
short for face brick manufacture. The fired,shrinkage’at
cone 03 (1987°F) is on the high side (6.54). Beyond this
poiht the shrinkage increases rapidly to 9. 50 and the |
product becomes vitrified (close to zéro absorption). This
“sample should be suiteble for building tile and drain tile
but care is needed in flrlng face brick. '

. The ‘Gallows Point shale (6) has'é moderate drylng
shrinkage of 4.5%. The firing range is inclined .to be
short for the manufacture of face brick, and so care would
be nécessary in firing this product. The test résulﬁs
indicate that building tile and drain tile could be produced
satisfactorily. According to V.K. Prest, however, there is
only a very 1imited'supp1y of shale on Gallows Point. He
states that the surface trace of the shale layer extends
northward for 1% miles to Pownal Bay along a small dfaw at
less than 25 £t above seévlevel.' The site thérefore does
not appear favourable for commerclal development of the shale.
Prest sfates that there is a somewhat thicker and more |
uniform shale horizon in Ofwell Point one haif mile east of
GalloWs Poiht.  Again, the quantity of shalé‘availablé on |
this Point is toq small for developument. 'Nofthward towards

Pownal Bay the small draw marking the trace of the shale does
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risé above 25 ft and he believes sufficient'quantities of ' ‘
shale should be readily available here. The qualify of

this material is unknown but it is probabiy somewhat

similar in properties to the Gallows Point sample.

The Bridgetown sample (7) is a surface clay from an
apparenﬁly limited area. .The firing range is inclined to
be short and so care would be required in face brick
manufacturing. The properties indicate that it would be
sultable for drain tile and building tile.

The shale from Bothwell (No. 8) cannot be worked
économically'and should hot be considered unless a deposit
with less overburden an& greater thickness can be located
in the same general area. The firing range 1s inclined to
be short and at temperatures greater than cone 06 the
shrinkage becomes excessive. ' Production of drain tile and
building tile could be accomplished readily. Care might
be required in drying a de-aired extruded product since the
drying shrinkage is on the high side (6%) .

Thus, in summarizing, samples of surface clays from
Richmond and Bridgetown have the disadvantages common. to
surface clays. The méterial from West Point was not
sampled and so is of unknown quality. The deposits sampled
at Bothwell and Devil's Punch Bowl are unsuitable for
devélopment according to MacPherson (2). The soft shale
(keel) at Tignish and weathered shale at Gallows Point
appear to hold the greatest promise when Frechette's samples
are considered. However, the extent of the Tignish material

is very limited and consequently thls area probably should



28 -

not be considered. In any event the Gallows Point shale

hasAleSS drying shrinkage and firés to a given absorption
with less shrinkage than the Tignish éhalé. ‘Conséquently
the Gallows Point = Orwell Point =~ Pownal Béy area appears

" to offer the best possibilities of the elght Tocations.
LOCATION OF FORMER CLAY PRODUCTS PLANTS

No exéét'record is available ﬁo‘the author on'fhe
locations of former plants on Prince Edward Island., The

_'following locations'of plénts were compiledffrom the

references mentioned esrlier in this report:-~ |

Te 'Richmond, Princé Coﬁnty:- surface clay.

20 - Lower Bedeque, Prince County:~ clay from the beaeh
below high tide level.

3. 0ld Georgetown Road, near CharlottetoWn, J‘mile
east of the Junction of Old Georgetown road and the road to
Battery Point, about 1 mile east of the Hillsborouph ‘Rivers
surface clay. |

Y4, Iake Verde, Queens County, % mile north of‘Lake‘
Verde Station and # mile east of the Lake Vepdé - Auburn |
Road:~ sandy éurface‘clay in g'swampy areas

It should be noted that in MacPherson's report’(z)

only the surfé#e clay in the Richmond ares was considered

suitable for clay products.



-9 -
GENERAL COMMENTS ON CLAYS, SHALES AND CLAY PRODUCTS

Generally speaking a surface clay deposit is more
difficult to work than a shale deposit. Usually the
physical-propérties of the clay in a surface deposit are
variable. Frequently the-depoéits are shallow and contain
hard stones or lime pebbles which are difficult to grind
and cause trouble in cutting and in the finished ware.
Surfacé clays take up molsture readily and are often im-
possible to work in wet weather. Frequently these clays
are very plastic and are difficult to dry.

-Shales are generally harder and less plastic than
surface clays. When used by themselves the shales should
have sufficient plasticity for extrusion if stiff mud
products are being made. If the material 1s ﬁery hard then
crushing, grinding and the plasticity when tempered some-
times become a problem. Usually shales have a lower drying
shrinkage than clays and dry more readily.. Then can
be worked ordinarily in wet weather because they do not get
soft and sticky. Soft shales, such as the so called keel,
may behave in a similar manner.to a clay so far as moisture
is concerned.

Clay products such as drain tile, building tile, and
common or back-up brick are usually fired only to a fairly
hard condition where ordinarily the absorption is 12 to
20% and the filred shrinkage is small. The product should

be reasonably hard and strong and the sizing fairly uniform.
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Colour is not important., Usually these conditions are
reached in the red~firing cla&s at temperaturés lower than
those necessary for bfinging out a good’réd. The colour

is usually salmon or light red. From Frechette's samples,
recommended by MacPherson (2), sultable properties for
drain tile, building tile .and coumon brick could'be
obtained at a témperature of cone 06 (1816°F) or slightly
lower. In this temperature range the shrinkage and
absorption of the P.E.I. materials do not change endugh to
make firing difficult.

| The'requirements of face brick are more severe. In a
moist climate where thefe is apt to be freezing‘and fhawing
conditiohs,‘an absorption bf‘8% or slightly less is
considered to be desirable. The colour should be of. g
pleasing shade. The size must be uniform and the brick
should-be sﬁrong and.very'hard. These conditions appear to -
be met in Frébhette's,samples usually between cones 06 and
03 (1987°F) and generally close to cone 03. In this
temperature range the clays are shrinking father rapldly
and the absorption is decreasing rapidly. Clays or shales
“of this type are said to have a short firing range. Thus.
there is difficulty in producing a product of uniform size,
colour, -strength and absorption unless the kilh temperature
is very uniform; In large periodic kilns‘a.uniform
temperature thfoughout the kiln is difficult to obtain.
Even in tunnel.kilns or small capacity periodic shuttle
kilns, where a uniform temperaturé can ﬁsually-be obtained,

there may be difficulty if the raw material has a short
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firing range.

Clay or shale for the manufacture of stiff mud products
should withstand fairly severe drying conditions without
cracking. The drying shrinkage should not be muqh above
5%, otherwisé difficulty is apt to be encountered from
drying dfacks or warping. . The fired shrinkage should not
be much gfeaterlthan 5%. High fired shrinkages cause undue
movement and distortion of the ware during firing and some-
times make proper sizing difficult to achieve.

One of the most important considerations in planning

a clay products plant is the selection of a suitable clay

or shale deposit. There should be a sufficient quantity of
material for approximately 30 to 40 years of production.
The clay or shale should be uniform, free of stones or
other unsuitable material, have little overburden, and be
suitable for production of the desired products. If a
preliminary evaluation shows the quality of a raw material
is satisfactory then further work is required to prove up a
sufficiently large area for the needs of the plant. " It is
impbrtént to arrive at an estimate of the market potential.

This should govern the size of the plant.
1958 SAMPLES

Representative samples were taken from three locations
in P.E.I. These appeared to have extensive outcrops of
favourable shale formations on the shore cliffs. The

locations and descriptions of the deposits are as follows:
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1. Howard's Cove - Prince County

At Howard's Cove, approximately 2 mileshnorth‘
of Cape Wolfe on the west shore, four 10 1b samples from a
continuous chip-channel were taken from the cliffs north of
the Government wharf. There were 3 to 4 £t of overburden
and 36 fé of red, friable -shale down'to‘the'shore. There
was very iittle evidence of sandsténe; One sméll seam'of.
it occurs approximately 14 £t from the tbp:of the shale.
The shale 1s continucus<for'approximately 100 yardslnérth»
of the wharf. The extent<of the shaie back from the shore
ié unknoﬁn. The 1anﬂ immediately back of this deposit .
belongs to the ederal éovernment. Prestistates,that due
'to the dip of the beds relaﬁive to the trend of the shore,
the shale basses beneath sandstone golng southward, and
passes below sea~level at a point % mile southlofvthé Cévé.
Hence there is little charce of‘utilizing'the shale in this
direction. North of the Cove, Prest points out that harder
sandétone oceurring beneéﬁh the shale rises éboﬁe‘the sea
_and forms the bulge in the coast-line known as Seal Point.
Accordingly, he belleves the shales should cyossvthe'high
ground between the Point and the west coast main road,
about 4O ft above sea~1evei. The shale:iayér'has'a thick~
ness'of-approximately 30 £t and should be traceable,
according to Pfest, behihd Seal Point for a distance of
about 2 of a mile. Sufficlent shaléVWOuld,aﬁpear'to be
present north from Howard's Cove to make aﬁ@ommercialﬁ
operation possible. The shale dips inland a%_about 8o to

10°, and as higher ground also comes in along the main road,
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Prest reasons that a shale pit could probably not be located
eastward beyond this boint. The samples were identified-
from top to bottom as numbers 219 (top 10 £t), 220 (10 to

19 £t), 221 (19 to 27 ft), and 222 (27 to 36 £t).

2. Bacon Point on Hillsborough Bay

'I Bacon Point is on the west side of Hillsborough
Bay, Queeﬁs County, approximately 1/3 mile south of the
Cumberland church on the main road. The red friable shale
at this point occurs below a few feet of overburden. A
36 ft section of the shale, from below the overburden down
tb a greenish sandstbne layer approximately O to 10 £t
above the beach, was sampled.. Four separate 10 1lb samples
were obtained. The shale extends laterally for approx-
imately 100 yards and due to the general structure along
the shore, gives way to sandstone on either side as at
Howard's Cove.. The land rises from the c¢liffs back to the
highway. At points along the highway close to the church
and near an adjacent farmhouse, red shale of unknown thick-
ness occurs below approximately L4 £t of ovérburden. " This
shale belongs to a higher bed than that sampled at the
cliffs. It may be present elsewhere along the highway
although Prest noticed only micaceous sandstone in shallow

road cuts. He has also observed that the main Bacon Poilnt

‘Horizon, and others stratigraphically above and below it,

also outcrop along the shore both east and west of Bacon
Point. He found that shales are prevalent at IHoland. Cove
2 miles to the north east, but these were not sampled.

Large quantities of shale would therefore appear to be
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available for exploitation in this general area. There

were a few small seams of soft sandstone in the éhéle at

the Bacon Point Cliffs. The sandstone was included in the

samples. The samples were identified from top té bottom as

223 (top 10 £t), 22% (10 to 18 £t), 225 (18 to 26 £t} and
226 (26 to 36 Tt).

3 Prim Point, Hillsborough Béy

A road runs out to Prim Point which is on the
southeast slde of Hillsborough Bay, QueehsACounty. 'Qhe
sample was taken on the Hillsborough Bay side. Two 10 1b
samples were selected and combined into one. This
;represents 10 £t of the best shale in the upper portion of
the 25 £t cliff. ThlS location does not appear to be:
favourable because of the 1argé amount of sandstone ﬁresent.
Some of the shale appears to'be very sandy. The sample
which did not contain the very sandy portibn was identified

as No. 227,
- PROCEDURE

The samples'were crushed to pass a 16 mesh laboratory
Tyler screen., Trial specimens'were'hand-molded in 4 by 1%‘
by 1z in. metal molds. The plasticeity, workability and
amount -of water required for tempering (water of plasticity)
were noted. The drying behavior of each sample was
observed. One briguette from each sample was immediafely |
subjected to severe drying conditions at 185°F and the

balance was air dried and then dried finally at 185°F.
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The drying shrinkage was measured. The briquettes were
fired at cones 06 (18%6°F), OL4 (1922°F), 02 (2014°F) and
some of them if necessary at cone 1 (2077°F). The fired
shrinkage, colour, hardness, and water absorptioh after a
24 hr soak in cold water, were observed. The pyrometric
cone equivalents (PCEs), or heat softening points, were
obtained.‘
Differential thermal analysis (DTA) curves were

obtained for samples 222, 223, 22, 225 and 226,

principally to check on the amount of quartz in the shale.

Since the Howard's Cove deposit appeared to be uniform, the

quartz content of sample 222 only was determined.
RESULTS

The physical properties determined from the various
tests are shown 1n Tables 1, 2 and 3.

The approximate percentage of quartz determined by
DTA is shown in Table 4. The balance of each of the samples

is méde up mainly of an illitic or chloritic clay mineral.
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TABLE

1

Physical Provnerties of Howard'!'s Cove Shales

Clay FIRZD CHARACTERISTICS
UNFIf=D CHARACTERISTIC P.C.H. Cone Fired Absorp- : REHE ch
Ho. Ho. Piwipgkage|tion & | Colour Hardness
7”2
Lab 219 ned, non-calcareous shale, . 06 2.3 12.7 light red [hard This section is plestic and
top 10' |good wplasticity, tough, works V& 7HN Eiivtuits mtmateieints BT E S TR S dries gafely. The firing range
shale well, water of plasticity (2238°F)} oL S 7.5 n " |very hard is inclined to be short. Indica-
23.0%, s:zfe drylnc, drying IR Bt il Sedeielet Bttt B e e tions are that it is satisfactay
shrlnkage Lh,1% o2’ 8.6 0.5 {dark red |steel hard for red face brlck,bulldlng tile
_ and drain tlle.
Lab 220 Red, non-calcareous shale, 06 2.0 13.3 ]light red {fairly hard
(10! to good plasticity and work- T e wa e B e e P -
191) ablllty, water of plasticity {2257°F) ol 5.0 7.9 ¥ " hard Same comments as sample 219
23.0%, safe drylng, drying | = | jreeemsecbeceeee- e R i Snladetuiutetabebalel DAL DL L bt —————
shrinkage k.3%. 02 €.0° 0.7 ldark red !steel nard
Lab z21 Red, non-calcareous shale, 06 2.5 9.6 llght red |hard
(1¢! to |{good plasticity, works well, | " 8%  [---u-d B e Tt
274) water of plasticity 2b.ks, (4278°r) Ol 5.0 7.3 n " {very hard Same comments as sample 219
safe drying, drying shrinkege| = |r=me==moececmondmeeo e
5o o 02 8.5 0.5 1iderk red |{steel hard
iLab 222 ~ed, non-cslcareocus snale, 06 1ot 12.3 light red {fairly hard
(27! to igood plasticity, works uell, A Etetaly sttt EEEE R b ittt Sadabetetete bbbttt .
361) water of plasticity 21.7%, (2257°F) oL 2.7 5.5 " " thard ame comments as sample 219
) Smle drying, drying shrinkaege; — —  jeememmmobecme oo ] oo
- 1. 8%, 02 6.5 2.2 Jdark red {steel hard
{
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TABLE 2
Physical Properties of Bzcon Point Shales
i
Clay ] FIRi#ED CHARACTTRISTICS
] UKFIRZD CHARACTERISTICS P.C.E. [Gone |.Fired Jibsorp- REMARKS
Ko. No. bhr},nkagetion Colour Hardness
| Lab. 223 jhed, slightly calcareous \ 06 0.3 11.9 dark salmon| fairly hard ’his sample has good plasticity.
(top 10" |{shale, good plasticity, worksi 7z [~~~ 5~ TTTTTITToTmomAmmao oo momgs s m e It has a very sligat tendency
shale be- jwell, water of plasticity 2238°F) | OL 1.9 11.8 light red | hard to crack in rapid drying. The
low 10! = 1 21.1%, very slight tendency o T TRl 1L Trea T TTRama T TTTTTC fired charescteristics are good.
overburdeni to crack in rapid drying, | = L_XZ__i__ 323 | Sk _jred _|D g Should be suitable for red
drying shrinkare 5.3%. . 5.5 3.9 dark red steel hard p;icz, building tile and drein
i tile.
.
Lab., 224 | Red, celcareous shale, fair eI O ____1_ 13.1__d 1izght red | fairly soft__ |{The ssmple has enough plastic-
(10" to !plasticity, works fairly well{ 5% Ok 0.3 13.0 light red | fairly herd |1ty to extrude. It dries
18%) iwater of plasticity 21.L%, 21720F) oo mm e e T e e e L e - safely. The fired character-
iafs drying, drying shrinkage __02_ 1.7 9.7 red hard istics are satisfactory. Should
A R D o TITTITETTTSC SR Tt be suitable for red brick,
1 s 7 3.7 |dark red | very hard building tile, and drain tile.
! Labv, 225 | Red,y calcareous shale, good \ __Qé_ 4 O 131 light red | fairly soft The sample dries safely and has
(14" to |{plasticity, works very well, 55 L A IS e T T ot med | et maed good plasticity. The fired
i 26') jwatzr of plasticity 22.2%, 2172°F) __9;__1__1;9___"_12;9____l559§_£§§_,_§g;£ly_gggg__ characteristics are setisfzctory
i ssfe drying, drying shrinkagze 02 _i..2.6 1 8,8 _{red ______ i.bard . It should be suitable for red
! 5.0%. 1 g 6.2 2.1 red steel hard brick, building tile and drain
! ] i tile.
} J‘ ;
t I
© Lsb. 226 | Red, non-calcareous shale, : 06 Y 12.1 light red | fairly hard
v (26" to igood plasticity, works very i 5% e e e e e e e e e
X 36') ,well, water of plasticity {2172°F), Ol f . 7.9 medium red{ hard Same comments as .for sample
i 23.0%, safe drying, drying | jrm—m- G e e e e e 225,
i shrinkage 5.0%. ; ; o2 | 6.5 3.3 good red very hard
! |
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TABLE 3 -

Physicsl Properties of Prim Point Shale

P

Clay FIRED CHiRACTZRISTICS N

UNFIRZD CHARACTERISZTICS P.C.E. Come LFired |ibsorp- RSHARES

No, ‘ No. SMgkage tion % | Colour Hardness
= 2

Lab 227 Red, non-calcareous shale, 06 1.0 12.9 light red | fairly hard |This sample has good plasticity
(best 10} good plasticity, works well, e I it pO e e e fommmwmm——mpemmmmmemee———w=1Tt hes 2 very slight tendency
section water of plasticity 23.0%, [(2257°F) ok 3.3 8.7 light red | herd to crack in drying. The fired
at Prim very slight tendency to | = Iemmeseerm—mee e e e e e — e e m e chzracteristics are satisfact-
Point) crack with rapid drying, ) o2 7.2 2.4 red steel hard ory. Should be suitzble for

drying shrinkege 5.2%. red brick, btuilding tile and

: drain tile.
- LJ
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TABLE L

(asmcavmsmsro g

Quartz Content of Some Pofl.l. Samples

Sample Number - Percent Quartz
222 ‘ 12 to 17
223 | 20 to 25
224 18 to 23
205 | 17 to 20
226 10 to 15
227 10 to 15

DISCUSSION OF RuSULTS

1. Howard's Cove Shale

The results of the tests on the samples from

Howard'!s Cove show that the physical properties of the
deposit are uniform from top to bottom and consequently.
similar comments apply to all samples. The material is
safe drying and has a drying shrinkage of approximately 4
to 5%. The workability and plasticity are good and so the
material should extrude readily. The sampleé fire to a
fairly hard to hard condition at cone 06 (1816°F). At
cone Oh (1922°F) the test nieces are generally hard to very
hard and the absorption is approximately 8%. A%t cone 02
the test pleces are almost vitrified.

Indications are that this material is suitable for
drain tile and building tile when fired to approximately

cone 06. The firing range for face brick isinclined to be
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short. However, with care in firing, it is likely that
red face brick could be obtalned at approximately cone Ol

2. Bacon Point Shale

In general the four samples'collected.from the

Bacon Point deposit are similar althoﬁgh thefe is more
variation in this deposit .than.in the one at Howard's Cove.
' They are fairly plastic to plasiic and work weli which
indicétes.this naterial should'extrude unleés'the piasticity
becomes much less back from the cliffs. Thé'drying'shrink—
age is épproximately 5%. The upper ﬁ@rtibn of the deposit
V(Sample 223) has a slight tendency to%crack with rapid
drying. Thus care willxlikely be requiréd in drying if
this portion is used alone. ‘ |

Samples 223, 22% and 225 have similar fired properties.
At cone Oh4 the test specimens are failrly hard‘to harde. The
fired shrinkage at this temperature is approximately 0.5 to
1.5% and the absorption 12 to 13%. At cone 02 the briquettes
are a good red colour and are hard; They'haﬁe,shrinkages
of approximately 2 to 3% and absorptions of 8 to 9%. At
cone 1.the briquettes have low absorptions of 2 to L% and
" shrinkages of approximately 5 té 6%e

The test regults ofifhese‘threé samples.indicate‘that
the shale is suitable for production 6f drain tile and
bdilding tile when it is fired to app?oximately cone Ol
Face brick can.probably be produced f}om it in the firing
fange of approximately cone 02 to éone 1. Close conﬁfol of
firing should be maintained for face brick production.

Sample 226 matures at a lower tempervture than the
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upper 3 samples from the deposit. This shale should produce
a good quality drain tile and building tile when fired to
approximately cone 06. The firing interval for face brick
is approximately cone O4 to cone 02. Care 1s required in
firing this material if.a uniform face brick is desired.

Two harrow sandstone seams occur in the shale formation
at Bacon Point. The sandstone was included in the samples
and did not appear to affect the plasticity greatly. A
higher proportion, unless eliminated, may reduce the plast-
icity and make grinding difficult. '

The firihg range for the Bacon Point samples is slightly
longer than for the Howard's Cove shale and a slightly higher
firing temperature for all products is necessary for this
shale.

3. Prim Point Shale

The Prim Point sample has fired properties similar
to those from Howard's Cove. Care would be required in-
drying this material. The high proportion of sandstone in
the Prim Point area appears to make this ah undesirable
location for further work. “

4, Quartz Content of Samples

Guartz usually occurs in a clay or shale up to
aporoximately 20%. When the proportion of quartz becomes
gréater than approximately 30% then the plasticity will
likely be reduced and some difficulty may be encountered
from the fired ware cracking in cooling due to the invérsion
from beta to alpha quartz. Table 4 indicates the quartz

content of the samples subjected to DTA was 10 to 25% which
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should not be harmful.

-

CONCLUSIONS AND RiZCOMMENDATIONS

Indicati&ns are that the shales from waérd's Cove and
Bacon Point are sﬁitable for salmon to red stiff mud
(extruded) products such as bullding tile, dfain tile and
face brick,. Their firing ranges. are inclined to be éhort,
and consequently care would‘bevrequifed'in}firing hard,
dense, uniformly silzed products such ég face briék. The

results confirm the evaluation of sainples obtained from

these areas in 1955, . |

The.test'results show that the Howardfs Cove and Bacon
Point shales are equally as gqod or bétter than the Gallows |
Point shale for productibn Qf'cléy products. ?he shales ' ’
from these locélifies have'somewhét similar drying
characteristics. The fired properties of tﬁe'Howard's Cove
‘samples are similar to those reported by Ma.cPherson (2) for
the shale from Gallowé Point. The Bacon Point samples -
generaily,have slightly lowef fired shrinkages than the_
matéfials from the,ofher ﬁwoflocalities. 

The Bacon‘Poiht,depdsit is in a more centfal loéation
on the Island than'the,ﬂoward's Cove dépqsit. Ereliminary
evidence‘indicaﬁés that there is a substantlal quantity of
shale at either'locality. There could possibly be a problen
at Howard!'s Cofe with regard to land ovned by the IFederal .
Government. Examiﬂétion by V.K. Prest of the G.5.C. indicates

that the Gallows Point shale is limited in extent although
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there may be larger quantities of similar-material nearby.
Accordingly it appears that the Bacon Point site miéht be
the most suitable location to carry out core drilling back
of the cliffs. This is necessary to prove up the quantity
and quality of the shale. Evaluation tests of the drill
cores shoﬁld be carried out and -if these are encouraging
them, if pbssible, a plant trial of the material should be
arranged. '

In the meantimé, before too large a program is instigated
a market éurvey should be carried out to detérmine the market
.potential of Prince lidward Island. This should show whether
it would be practical to build a plant, or at least indicate

the capacity necessary for a proposed plant.
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