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SALT AND POTASH RESOURCES IN NOVA SCOTIA

by
R. C. Boshner

ABSTRACT

The salt and potash resources of Nova Scotia are described from all
available geological, geophysical and geochemical data, Twenty-
three deposits and thirteen occurrences are known with subeconomie
potash (sylvite and carnallite) associated with thirteen of the salt
depasits in the Middle to Late Vistan (Early Carboniferous) Windsor
Group. Minor eveporites, including halite, are locally present in
the underlying Horton Group but no potentially exploitable deposits
are known,

The Windsor Group (VisBan) is a regionally widespread unit up
to 1000 metres thick., It is dominated by subaqueous and diagenetic
marine evaporites, including halite, anhydrite, gypsum and potash,
with subordinate interstratified redbeds and marine carbonates.
These rocks display a wide range of structural and stratigraphic
complexities within the Carboniferous depositional and tectonic
setting, Carboniferous basins in Nova Scotia are part of the
complex Magdalen (Fundy) Basin system developed in the Acadian
Orogen in Atlantic Canada. They contain up to 7000 metres of pull-
apart basin molessic sediments with nminor, but economically
important, marine evaporites of the Windsor Group. Deformation
varies from negligible in the relatively stable platform blocks
characterized by thin sediment accumulation, to substential
deformation in the fragmented basinal areas involving Hercynian
strike slip, thrust and normal faulting, gravity sliding, evaporite
diepirism and folding of the thick sedimentary fill.

Until recently, the distribution and geology of the evaporites,
especially sglt and potash, have been poorly understood because of
limited data. Recent drilling has established that salt is present
throughout the Windsor Group section. The principel salt unit
including potash (sylvite and carpallite) is located in a major
carbonate-sulphate-chloride cycle at the base of the Windsor Group.
Thinner and younger salt beds with minor potash are locally present
in association with anhydrite and maerine carbonate in numerous
saline minicycles.

The major salt producers in Nova Scotia are a conventional
underground mine at Pugwash operated by The Canadian Salt Company
Limited and a brining mine at Nappan operated by Domtar Incorpor-
ated, Sifto Salt Division, Nova Scotia has large salt resources and
some potash. It is located near potentisl markets and along major
shipping routes. These factors should enhance further development
Sf mining, chemical end underground storage industries in the
ravince.

NSDME Bulletin No. 5
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Nova Scotia is located in Southeastern Canada and
borders on the major shipping routes of the
Atlantic Ocean (Fig. 1-1). The Province has many
seaports including two excellent ice-free deep
water ports, Halifax and the Strait of Canso.

Although metallic minerals including gold,
Copper, lead and zinc have been mined to some
extent, the nonmetallic and industrial mineral
1ndgstry has made a far more significant contri-
bution "to the economy of the Province. This
industry is based largely on the mining of
gypsum, salt and limestone deposits found pri-
marily in rocks belonging to the Lower Carbon-
iferous Windsor Group and coal from Upper Carbon-
}Ferous strata. Barite and celestite are also
important minerals produced from the Windsor
EYUUP- At present, salt production is confined

0 the underground mine at Pugwash operated by
the Canadian Salt Company Limited and the brining
Mine operated by Domtar Chemicals Limited (Sifto
Salt Division) at Nappan, Cumberland County.
Nova Scotia's large salt deposits gave it an
important  mineral resource base for the
development of new mines, chemical industries,
and underground storage structures.

The study presented in this report was
uzdertaken to update the locations, limits, and
g Tuctural configurations of Nova Scotia's

eposits by reviewing available data. The major
?QUrce of these data are the mineral assessment
iles of the Nova Scotia Department of Mines and
nNergy that contain, for the most part, un-
p”b%lshed reports submitted by exploration com-
Panles. Less abundant, but very important data
:PT also available in a few published papers on
alt geology in Nova Scotia.

di Salt deposits are located and defined by the
1 rect methods of exploratory drilling and/or the
ocating of salt springs, and indirectly by
?raV1tY‘ surveys. The Nova Scotia Research
sougdatlgn Corporation has been instrumental in a
Sgﬁtematlc regional gravity survey of potential
of areas throughout Nova Scotia. An index map
A available gravity coverage is presented in
PPendix 4,

reu; The Following study has been organized by
usgéog’ area, deposit or occurrence. The files
th O prepare this compilation are available at

€ Nova Scotia Department of Mines and Energy,

?allfax. The method of documentation is shown on
able 1-1,

stry The well documented stratigraphic and
cot?t?ral complications associated with Nova
of 1a's salt structures, together with the lack
aCC§Uff101ent surface and subsurface data, make
o rate detailed interpretations of  many
xggséﬁs and occurrences extremely difficult,
on ELIOns are the detailed work by Evans (1972)
and f complexly deformed Pugwash Mine geology
Stey; Ne relatively undisturbed ~Shubenacadie-
Wiacke deposit described by Boehner (1980a).

NSDME Bulletin No. 5
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The writer examined diamond-drill cores con-
taining salt in the Shubenacadie-Stewiacke area
and the Antigonish area. All other drillhole
logs have been extracted from exploration
companies geologists' logs and reports in assess-
ment files. This report is part of the Mineral
Resource Inventory Program. It outlines the
available geological data on the salt resources
in the Province and constitutes a data base from
which more detailed work can be extended. Sub-
sequent reports on individual deposits and occur-
rences will be prepared as the data become
available.

HISTORICAL BACKGROUND

Major contributions to understanding the strati-
graphy, paleontology and structure of the Carbon-
iferous succession, in particular the Windsor
Group in Nova Scotia and Atlantic Canada, were
made by W. A. Bell and other geologists with the
Geological Survey of Canada. These studies have
formed the basis of the understanding of Carbon-
iferous strata. Early workers who have made
major contributions to the field of salt geology
in Nova Scotia include: Bell (1944, 1958), Sage
(1954), Stace (1953), Hayes (1920, 1931),
Chambers (1924), Cole (1926, 1930a,b), Ellsworth
(1926), Norman (1932b, 1935) and Bancroft
(1938). More recent work includes: Evans
(1970a,b,c, 1972), Howie (1979), Goudge (1967),
Goodman (1952), Shea (1970), Bidgood (1970), and
Bidgood and Blanchard (1967).

An early reference to salt and salt springs
in Nova Scotia was made by Haliburton (1829) in
historical accounts of several areas including
West River of Pictou (1829, p. 58), River Philip
(1829, p. 37), Black River near Springhill (1829,
p. 68 and 4345 and the upper end of the Stewiacke
Valley (1829, p. 36 and 37). Detailed descrip-
tions and locations, however, were not reported.

Another early reference to salt and salt
springs in Nova Scotia was made by Gesner (1849,
p. 264-265) in a general outline of the indus-
trial resources of the Province. Gesner referred
mainly to the abundance of springs in Hants
County and parts of Colchester County. No speci-
fic statements with regard to locations and brine
composition were made.

Dawson (1868, p. 276 and 349) reported that
brine springs occurred in several parts of Nova
Scotia including Walton and Antigonish. Detailed
descriptions of their location and composition
were not mentioned.

The earliest recorded attempt to mine salt
in Nova Scotia occurred in 1813 near Salt
Springs, Pictou County. Cole (1930b, p. 7) re-
ported a 60 m shaft had been sunk to locate the
source of salt brine found in small springs and
seeps in the vicinity. The venture was un-
successful, although a few years later a small
amount of salt was apparently produced by evapor-
ating the brine.

Salt was reported by How (1869) to have been
made from the "Salt Pond" near Antigonish prior
to 1866. In 1866, according to How (1869),
Dawson (1868) and Fletcher (1887), salt ventures
were undertaken at Town Point and in Antigonish
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Table 1-1. Nova Scotia Department of Mines and Energy salt files and sub files
(sub files colour coded).

SUB FILE 1: Historical Background
NTS Code, Occurrence Name

SUB FILE 2: Geography and Physiography

1:50 000 topography map showing
location
Summary of existing reports

SUB FILE 3: Geological Data

Copies of geological maps, reports

Location map for drillholes

Copies of all descriptive drill logs

Copies of all graphic drill logs

Mineralogy of the occurrence/deposit

Geometry of the deposit, suggested
structural configurations,
cross-sections, etc.

Stratigraphic position of the
deposgit

SUB FILE 4. Geophysical Data

Copies of gravity surveys,
regional and local

Gravity cross-sections

Reports of gravity interpretation

Copies of all available magnetometer
surveys

Down-hole geophysics - copies of all
logs

by Josiah Deacon, manager at the Nova Scotia Salt
ﬁorks and Exploration Company. Brine suitable
Aggi salt production was encountered in the
0 t%onlsh borings, but the quantity and quality
o e brine decreased and subsequent boring was

Successful in reaching suitable brine. The

operation was abandoned and no further develop-
ments were reported.

to salt was also reported by How (1869, p. 144)
Cumb ave  been manufactured at Springhill,
ope erland County, in 1867. Details about the
Peration are sketchy, however, it is assumed to

have been : : A
Product tan. abandoned with little significant

ObtaiIn the Malagash area in 1912, Peter Murray
bOrehnid a flow of salt water in a water well
salt 0le at a depth of approximately 25 m. The
whe water obtained was analyzed by Cole (1930b)
brinerePOrFed‘ a nearly saturated salt (NaCl)
of Sait Thlg incident, together with the presence
dril] Springs -in the vicinity, prompted further

las exploration by Chambers and McKay of New

rin§°" 1n 1917. Twelve boreholes were sunk and
from i?s encountered in six, at depths ranging
diamong to 34 m. Based upon this success, a
salt b ~drill hole was put down and intersected
Subse etween depths of 29 and 53 m. A shaft was

eptthently sunk nearby, reaching sal@ at a
develo 2 26 m. The Malagash Salt Mine was
prod oped in this deposit and was an active

Ucing mine between 1920 and 1959.

SUB FILE 5: Geochemical Data
Types of analyses: brine, whole-
rock, salt springs, etc.
Standard format, list of elements,
oxides, etc.
Retabulation of all available data

SUB FILE 6: Economic Considerations

(Table form)

Economic minerals present
Approximate depth
Approximate dimensions
Average grade

Proven reserves

Possible reserves
Current utilization
Comment s

SUB FILE 7: Source Documents

Bibliography including NSDME
agsessment file numbers.

SUB FILE 8: Assessment of File Quality

Data type (quantitative,
qualitative, geological,
geophysical, geochemical).

Insufficient-sufficient

Questionable-reliable

Data update

Utilization planning

A report on the potash possibilities of Nova
Scotia sponsored by Imperial Chemical Industries
Limited of New York, was published by Hayes
(1931). This comprehensive report on the saline
rocks and springs in Nova Scotia forms an excel-
lent compilation of available data.

In drilling for petroleum in 1931, the
Imperial 0il Company (Amherst No. 1) penetrated a
thick deposit of salt at Nappan near Amherst,
Cumberland County. Between 1942 and 1944 the
Nova Scotia Department of Mines carried out a
drilling program to define the salt deposit at
Nappan Station near the Amherst No. 1 drillhole.
Between 1945 and 1947, Sun 0il Company Limited
drilled Sunoco Nos. 1 and 1A and also intersected
a thick salt zone in the same area. In 1946
Maritime Industries Limited drilled brine pro-
duction wells into the salt deposit at Nappan and
a brining plant was installed. The mine is
presently operated by the Sifto Salt Company
(Domtar) .

In 1952-53 the Nova Scotia Department of
Mines drilled several holes in the Southside
Harbour area near Antigonish exploring for salt.
The program was sponsored bz the Nova Scotia
Department of Trade and Industry to evaluate the
potential development of a soda ash industry. A
large mass of salt was intersected, but the
project was terminated. Further drilling in the
vicinity was undertaken in 1969 by Novasel Ltd.
A single diamond-drill hole was sunk in which a
thick section of salt was intersected, but again
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the project was abandoned because of unfavourable
ecanomic conditions.

In the later years of the operation of the
Malagash Salt Mine, difficulties with haulage,
ore grade and cracked mine support pillars forced
the Malagash Salt Company to explore for another
salt deposit. Exploration drilling was under-
taken in Cumberland and Antigenish Counties and
resulted in the discovery of the Pugwash salt
deposit near Pugwash Harbour. By 1959, produc-
tion began at the Pugwash deposit, and the
Malagash Mine was phased out and abandoned. The
Pugwash Mine 1is presently operated by the
Canadian Salt Company Ltd. A summary of annual
salt production in Nova Scotia is presented in
Figure 1-2.
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Figure 1-2, Summary of annual salt production
in Nova Scotia between 1920 and

1980.

In 1966 the Atlantic Development Board
sponsored a potash exploration program in Cumber-
land County, Nova Scotia. Specific targets were
the potash zones found in the Malagash Salt Mine
to the deeper parts of the Malagash Anticline
towards the west. Four holes were drilled in the
Malagash-Wallace srea and of these, two inter-
sected potash mineralization at depth. Excessive
depths, low grades, and thin mineralized zones
have discouraged additional drilling.

The Strait of Cansa area has been explored
both for potentisl underground petroleum storage
and for a salt brining mine. Dow Chemical
Company has devaloped an underground storage
cavern at Port Richmond, 10 km east of Port
Hawkesbury. Home 0il Canada Limited et al. has
explored the McIntyre Lake area, 6.5 km northeast
of Port Hawkesbury, for petential development of
underground storage facilities. Domtar has
planned the possible development of a brining
mine at Kingsville, 20 km north of Fort
Hawkesbury. FEach of these projects is presently
in a state of deferment pending improvement in
the economic aspects of the respective ventures.

PROPERTIES, OCCURRENCE AND USE OF SALT

Halite, the mineralogical name for salt, is a
chloride of sodium with the chemical formula NaCl

(Na 39.34 weight per cent, C1 60.66 weight per
cent), Halite is an isometric mineral most
commonly occurring in nature as rock salt, a gra-
nular crystalline mass comprised mostly of the
mineral halite {Hurlbut, 1971}, Because of its
simple structure, halite was the first mineral to
be analyzed by X-rays. Pure halite is trans-
parent to translucent and is colourless to white,
tut when impure it may bhave shades of red,
yellow, grey or blue. It typically displays a
perfect cubic cleavage, has a Mohs hardness of 2
(scratched by a finger nail), and a specific gra-
vity of 2.168 {pure NaCl) placing it among the
lightest of the naturally occurring rock forming
minerals. Halite is very soluble in water: 35.7
parts per 100 parts water at 0°C, and 39.8 parts
per ;00 parts water at 100°C (Lefond and Jacoby,
1975).

Halite is a common mineral occurring in a
variety of geological eircumstances. Halite
occurs in rocks that range in age from Precam-
brian to Recent throughout the world. Halite is
the most abundant dissolved constitgent of sea-
water, estimated at 18.76 million km™~ (Lefond and
Jacoby, 1975).

Rock salt occurs as very thick deposits in
the Windsor Group (Early Carboniferous) of
Atlantic Capada, both on land and in the offshore
areas. These salt deposits are part of an exten-
sive marine evaporite succession with associated
anhydrite (CaS0,) and locally with the potash
salts aylvite and carnallite (KC1 and
KC1.MgCl.6H0), located notably in the Sussex
and Salt Springs areas of New Brunswick. The
salt deposits of Atlantic Canada were originally
bedded deposits, precipitated from seawater in a
series of restricted basins which formed in the
Fundy Basin (Bell, 1929, 1958) or the Fundy
Aulacogene (Keppie, 1977) during Early Carbon-
iferous time. The halite is interstratified with
anhydrite and gypsum, marine limestone and dolo-
stone and red-green terrigenous clastics. Most
have since been modified during tectonism into
pillows, anticlines and diapirs-domes with vari-
able structural complexities.

Salt or halite has had a long history of
domestic and industrial use. Its earliest uses
wers related to food preparation and preserva-
tion, although a much broader utility exists at

present. A large portion (39.1% in 1976 and
23.6% in 1979} of salt consumed in Canada was
used in chemical industries (Boyd, 1977).
Products inelude chlorine, caust ic soda,

hydrochloric acid, sodium metal, and over 30
other basic chemicals. These basic chemicals in
turn wera wged in the manufacture of about 14 000
additional chemicals.

In northern climates salt is used for snow
and ice control on highways, This use comprised
52.5% of the total salt consumed in Canada in
1976 and 67.7% in 1979,

Fooed processing and related industries
including fishing, meat packing, tamming and
agriculture consume the major share of the
remainder (7% in 1976 and B8.7% in 1979).

Slightly over 1% is used in the pulp and paper
and textile industries {Boyd, 1977).









as the Cumberland area, minor amounts of salt
occur in a situation similar to that in New
Brunswick (Hamilton, 1961). Exploration activity
to date has not been attracted to the potential
continental evaporite deposits within pre-Windsor
Group strata. Anomalous salt springs and saline
water flows at Cheverie, Hants County and
Dupmﬁglass, Antigonish County (Fig. 1-45 may
originate from pre-Windsor evaporites, although a
fault .related connection with Windsor Group
evaporites is the preferred explanation.

. . The Windsor Group consists of interstrati-
fied marine and nonmarine sediments deposited in
g complex subsiding basin system called the Fundy
F381n, Fundy Epieugeosyncline (Bell, 1929, 1958),
(EndY_Aulacogene (Keppie, 1977) or Magdalen Basin
1 epple, 19BZazb). The Windsor Group is under-
taln_ by a thick sequence of coarse and fine

ﬁrrlgenous derived clastic rocks belonging to

e Lower- Carboniferous Horton Group although
ﬁ?gks assigned to this Group are as old as
T; dle-Late Devonian (Howie and Barss, 1975).
ad%se rocks were deposited in subsiding areas
megacent to and on top of the older deformed
wh amorphic and intrusive Acadian Orogen rocks
Migii ages range from Precambrian (Hadrynian) to
sont e Devonian. The Windsor Group rocks repre-
Cant the only major marine deposits in the

rboniferous sequence (Fig. 1-5) which began and

ended with Yo e . R A
ments. deposition of thick continental sedi

ment Generally more than 50 per cent of the sedi-
eva zFX rocks in the Windsor Group consist of
algtgltqs’ primarily anhydrite, gypsum, and
quant'tylth lesser but economically significant
depos}tles of potash. These marine evaporite

6 é 8 precipitated from saturated seawater.
Pythm'ePOSltS occur as thick and thin beds,
assOc;cally alternating and often intimately
and daﬁed with fossiliferous marine limestone
terrioe ostone, and red to marcon and green

1genous clastic sediments.
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The Windsor Group is overlain in most areas
both conformably and unconformably by a locally
very thick sequence (up to 5000 m) of Upper
Carboniferous nonmarine sediments consisting pri-
marily of interbedded sandstone, siltstone,
shale, and conglomerate. Groups recognized in
succession from oldest to youngest are the Canso,
Riversdale, Cumberland, and Pictou Groups (Fig.
1-5). The major coal deposits in Nova Scotia are
found in rocks assigned to the Cumberland and
Pictou Groups. A large number of formation names
have been applied to subdivided units within
groups and a summary of these is included in
Howie and Barss (1975%.

WINDSOR GROUP MAJOR CYCLES

The distribution, thickness and stratigraphic
position of salt and potash within the Windsor
Group were generally poorly understood until deep
core drilling was conducted by mineral
exploration companies in the deeper parts of the
Windsor Group in the Hants-Colchester area during
the mid 1970's. Prior to this, deep drilling was
scarce and the holes were rarely cored com-
pletely. They were frequently located in struc-
turally complicated areas making the strati-
graphic succession difficult to determine.
Detailed stratigraphic studies in the extensively
drilled Shubenacadie and Musquodoboit Basins in
the eastern part of the Hants-Colchester area by
Giles and Boehper (1979, 1982a,b) revealed that
salt (halite) occurred in association with
anhydrite and siltstone at several stratigraphic
positions within five major cycles of the Windsor
Group (Figs. 1-6, 1-7, 1-8).

The three major cycle system originated by
Giles (1978) was applied by Boehner (1984) to the
Shubenacadie and Musquodoboit Basins (Figs. 1-6
and 1-7, Sections 2 and 3). It was subsequently
refined and enlarged to five major cycles by
Giles (1981c) who applied the system throughout
Nova Scotia. The major cycle system is based
primarily on detailed lithostratigraphy and
paleontological data, and on comparisons to the
British Dinantian Stages; it represents major
transgressive-regressive phases  within the
Windsor Group. According to Giles (1981b), the
lower boundaries of the major cycles coincide
closely with 1lithostratigraphic, macropaleonto-

logic, and micropaleontologic boundaries. He
further concluded that the cycles were bounded by
approximate time planes. To generalize the

complicated lithostratigraphic nomenclature of
the Windsor Group in Nova Scotia, the five major
cycle system is used in this paper. The major
cycle system is introduced and outlined from the
Shubenacadie and Musquodoboit Basins and then
extended to other Windsor Group areas in Nova
Scotia.

Major Cycle 1

The major salt in the Shubenacadie Basin (Figs.
1-6, 1-7, 1-8) occurs as part of Major Cycle 1,
an evaporite dominated sequence up to 500 m
thick, comprising in ascending order: a thin
laminated basal carbonate (3-50 m of dolostone)
which locally has a thick bank facies, a thick
massive to stratified anhydrite (160-300 m
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interpreted by Boehner (1984) as recording a
diagenetic sabkha-type origin in 1low relief
prograding coastal mud flats. The closely
associated laminated and massive anhydrite and
bedded halite were inferred to have been
precipitated in shallow hypersaline pans and
lagoons spatially associated with the sabkha
environment.

Major Cycles 3, 4 and 5

In the Shubenacadie and Musquodoboit Basins Major
Cycles 3, 4 and 5 disconformably overlie Major
Cycle 2. Major Cycle 5 includes the highest
Windsor Group marine carbonate member and the
transitional evaporites (anhydrite and halite)
locally present at the base of the Canso Group.
These Major Cycles, comprising up to 9 mini-
cycles, are lithologically similar to Major Cycle
2 and have a combined thickness of up to 160 m.
They differ from Major Cycle 2 mainly in the de-
creased proportion of evaporite (less than 30%).
Typical saline minicycles include in ascending
order: transgressive then regressive carbonate
facies, anhydrite and redbeds (Fig. 1-8). Halite
is known only in Major Cycle 5 in the
Shubenacadie Basin. The continuation of eva-

porite déposition including anhydrite and halite’

of Major Cycle 5 into post Windsor Group rocks
(Canso Group) is interpreted as representing the
terminal phase of marine invasion and evaporite
deposition in restricted continental successor
basins with uncertain marine influence.

The dramatic change from the single pro-
gressive evaporite sequence of Major Cycle 1 to
the repeated minicycles within Major Cycles 2 to
5 was interpreted by Boehner (1984) to have
resulted from the basin infilling and topographic
leveling by the thick evaporites of Cycle 1. The
resulting surface of low relief and gentle slope
favoured shallow water and diagenetic evaporite
deposition during regressive episodes followin
repeated marine invasions. Boehner (1984?
recognized decreased and more localized evaporite
deposition within successively younger major
cycles of the Shubenacadie and Musquodoboit
Basins.

Major Cycles Distribution and Correlation

The major cycle framework outlined from the
Shubenacadie and Musquodoboit basins is generally
applicable to many Windsor Group outcrop areas in
Nova Scotia (Figs. 1-6 and 1-7). Major facies
changes and stratigraphic onlap locally compli-
cate the picture, especially in areas near base-
ment blocks such as Mahone Bay, Eureka and Loch
Lomond (Figs. 1-6, 1-7, Sections 1, 8 and 16; and
Fig. 1-8). Typical Major Cycle 1 rocks are wide-
spread throughout Nova Scotia and are well repre-
sented in the Antigonish-Mabou, Canso-Bras d'Or
and Sydney areas where their thickness ranges
from 300 to 600 m. Redbeds are locally developed
in some areas including western Hants-Colchester,
Antigonish-Mabou, and Canso-Bras d'Or (Figs. 1-6
and 1-7, Sections 4, 5, 6, 10, 11, 12, 13 and
14). The redbeds are closely associated with the
halite facies. Halite is known to occur with
Major Cycle 1 in most areas and it forms the most
important salt resource in Nova Scotia. Boehner
(1980a) reported that the Shubenacadie-Stewiacke

deposit in the Hants-Colchester area contains an
estimated geological resource of 50 billion t.

Potash salt, sylvite and minor carnallite
are known to be associated with halite in Major
Cycle 1 in the Antigonish and Canso-Bras d'Or
areas (Figs. 1-6, 1-7 and 1-8, Sections 10, 11,
12 and 14). Although encouraging for further
exploration, economic quantities have yet to be
discovered. Potash salts are not known to occur
on the Nova Scotia Platform south of the Minas
Geofracture. Major Cycle 1 rocks in this area
were inferred by Giles (1981b) to have been
deposited adjacent to seaways connected to a
major VisBan sea through a shallow marine
carbonate shelf on the Nova Scotia Platform.
Successive Carboniferous structural basins in a
northwesterly direction generally contain
increasingly saline evaporite suites indicating
significant lateral facies change and important
paleogeographic control on evaporite deposition.
Paleogeographic reconstructions across the Minas
Geofracture are uncertain at this time.

The distribution, thickness and facies vari-
ation of evaporites in Major Cycle 1 are unknown
in most areas because of the scarcity of deep
drilling. Stratigraphic thicknesses of up to
600 m are present in some areas with the thickest
sections in the highly deformed saline Windsor
Group facies of the Canso-Bras d'Or area. Major
Cycle 1 is the major target for potash explor-
ation in Nova Scotia as it is in New Brunswick
(Fig. 1-6, Section 18).

The thick halite-anhydrite-siltstone se-
quence in the highly deformed diapiric Windsor
Group in the Cumberland area is of uncertain
stratigraphic assignment (Fig. 1-9). Drillhole
sections and mine stratigraphic sections (Evans,
1972) are incomplete and their relationship to
outcrop sections of Bell (1958) are uncertain.
The stratigraphy of the evaporites in the
Cumberland area is virtually unknown and there-
fore stratigraphic comparisons to well establish-
ed sections in other areas is not yet possible.

The basal Windsor Group in the Anschutz
Wallace Station No. 1 well (Fig. 1-9) drilled
near Malagash comprises a thick sequence of
cherty-siliceous shales. These relatively
undisturbed, gently dipping shales may represent
deep water sediments. The Cumberland area is
geologically important because it is close to the
New Brunswick Platform area where economic potash
deposits have been discovered in Major Cycle 1 of
the Windsor Group (Figs. 1-6 and 1-7, Section
18). Potash salts, sylvite and carnallite have
been reported from all known salt deposits in the
Cumberland area, but not in economic quantities
(Fig. 1-4). Structural complexity and geological
uncertainty are major factors that have hindered
potash exploration in this area. Potash salts
are found in two major settings (Fig. 1-9) asso-
ciated with the Windsor Group evaporite diapirs:
1) as mudstone-halite breccia and boudins in
intensely folded stratified layers, and 2) as
remobilized secondary veins and stockworks
peripheral to and/or within the diapir. The
stratigraphic position of these potash
occurrences is unknown.

.
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The majority of the increase in statigraphic

thickness at Malagawatch is contributed by the
halite (230 m versus 22 m).

Major Cycles 3, 4 and 5 are more widely dis-
tributed than Cycles 1 and 2 (Fig. 1-7). Onlap
relationships have been documented by Boehner
(1983) near Loch Lomond and Salmon River (Figs.
1-6 and 1-7, Sections 16 and 17) in southeastern
Cape Breton Island and near Knoydart Point in
northeastern mainland Nova Scotia (Figs. 1-6 and
1-7, Section 9) by Giles (1981c). Although salt
was locally present in Major Cycle 5 in the
Shubenacadie Basin it did not occur in Major
Cycles 3 and 4. It was found, however, to be a
substantial component in Major Cycles 3 and 4 in
the Canso-Bras d'Or area. Here the Major Cycle 3
section is nearly four times as thick as corres-
ponding sections in the Shubenacadie Basin (270 m
versus 70 m) and consists of 34 per cent halite
and 28 per cent anhydrite. Corresponding values
are 0 per cent and 10 per cent, respectively, in
the Shubenacadie Basin. Similar to Major Cycle 2
in the Malagawatch area, most of the increase in
thickness is contributed by the halite.

Unfortunately, data are incomplete to allow
comparisons with Major Cycles 3 and 4 in other
areas such as Antigonish-Mabou and Cumberland.
Salt facies have not been confirmed in Major
Cycles 2, 3, 4 and 5 in these areas. Anhydrite
is present and the presence of salt (possibly
with potash) may be established by deep basin
drilling.

SALT DEPOSITS AND OCCURRENCES

The present distribution of Carboniferous rocks
in Nova Scotia is controlled by postdepositional
tectonism and erosion. These factors, together
with high angle transcurrent, dip slip and low
angle faulting, make a precise outline of the
original sedimentary sub-basins difficult. The
relationship of the present structural basins or
synclinoria to the original depocentre is some-
times uncertain. For these reasons the salt
areas of Nova Scotia described in this report are
nemed as present day geographical and structural
areas that may or may not correspond to the
?rigi?al sedimentary sub-basins outlined by Bell
1958).

The five areas with known salt deposits
(Fig. 1-4) found in Nova Scotia are the Hants-
Colchester, Cumberland, Antigonish-Mabou, Canso-
Bras d'Or, and Sydney areas. In addition, there
are four areas underlain by Windsor Group rocks
where salt may be present, but has not been
established by drilling. These include the
Mahone Bay, Pictou, Cheticamp-Margaree, and Cape
North areas. The salt and potash resources of
the Province are shown on Figure 1-10 (in the
back pocket).

GENERAL TECTONICS AND STRUCTURAL GEOLOGY

Keppie (1982a) indicated that the Carboniferous
rocks in the Magdalen Basin and locally in
adjacent areas were deformed between Early
Westphalian and Late Triassic times. This defor-
mation was attributed to movement on the Minas
Geofracture associated with the Hercynian

Orogeny. Deformation within the Magdalen Basin
was most intense along its margins and was
accompanied by diapiric structures in basinal
settings such as the Cumberland area. Subsidiary
strike slip and dip slip movement on major
systems of northeasterly trending transcurrent
faults produced 1local deformation in narrow
Carboniferous areas bounded by fragmented base-
ment blocks. This situation is common in the
Canso-Bras d'Or area. Locally severe deformation
including gravity sliding occurred on the rela-
tively stable Nova Scotia Platform. In the
deeper basins differing fold geometry and struc-
tural style may be expected between pre- and
post-Windsor Group rocks.

Carboniferous rocks were deposited in two
principal tectonic settings: 1) on relatively
stable platforms i.e Nova Scotia and New
Brunswick Platforms (Fig. 1-7), and 2) within an
intervening fragmented pull apart area named the
Magdalen Basin %Keppie, 1982b). These settings
developed, beginning in the Middle-Late Devonian,
as part of transpression tectonics (Keppie,
1982a,b). Prominent transcurrent wrench faulting
produced a molassic succession characterized by
complicated facies variation and structural com-
plexity. The easily mobilized evaporite deposits
of the Windsor Group have 1locally undergone
severe deformation and thickening, often result-
ing in large wall and plug-like dispiric intru-
sions. The most severe deformation is character-
ized by tortuous folding with isoclinal, recum-
bent to upright geometry, normal and reverse
faulting, gravity sliding, and extensive plastic
flow of salt and anhydrite rocks. Locally, as in
the Cumberland area, unconformities are evident
where younger Carboniferous units flank the
structure (Fig. 1-9) indicating that the movement
occurred over a period of time.

In Nova Scotia, Windsor Group evaporites
including salt and associated potash occur in a
variety of structural situations that have been
classified in Figure 1-11. The locations of salt
and potash are based primarily upon the degree of
structural complexity and thus each type is part
of a continuous spectrum. The structural
complexity is controlled largely by location with
respect to the major faults, severity of tecton-
ism, volume of salt and depth of burial. The
relatively undisturbed stratified deposits (Types
A and B) generally occur in the platform synclin-
oria marginal to the central mobile area (Figs.
1-11, 1-12). At the opposite end of the spectrum,
structurally complex halotectonic type deposits
resulting from compressive tectonic forces
(Halbouty, 1967, p. 2) are represented in the
Canso Bras d'Or area (Types C and D). Intensely
deformed deposits (at least in the final stage of
development) from halokinetic (isostatic) salt
movement, (Halbouty, 1967, p. 2) are present in
the Cumberland area (Figs. 1-10, 1-11). Here
Windsor Group evaporites occur as wall and dome,
diapiric anticlinal intrusions. These intrusions
appear to be restricted to areas of thick Carbon-
iferous sedimentation and may occur in the Mabou
and the Canso-Bras d'Or areas (Figs. 1-10, 1-11).

Moderate to strong deformation is present in
the western and northern parts of the Hants-
Colchester area, the Antigonish area and parts of
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the Bras d'Or area in central Cape Breton (Types

B and C). In these areas the Windsor Group salt
occurs in variably faulted synclinoria where
thickening of the evaporites is generally minor.
Thickening where present appears to be limited to
local "welts" in anticlinal or synclinal cores or
as fault bounded synclinoria between basement
blocks. A major thrust fault is inferred to
occur at the top of Major Cycle 1 in the
Antigonish Basin (Boehner and Giles, 1982). This
fault, which may be related to major strike slip
faulting, is suspected to occur in other areas
including Mabou in western Cape Breton Island.
Slightly deformed, stratified salt (Type A) is
not common in Nova Scotia although in the eastern
part of the Hants-Colchester area (Shubenacadie-
Stewiacke deposit) there is a major deposit of
relatively undisturbed salt. This area of rela-
tively thin sedimentary cover was probably sub-
ject to less intense deformation because it is
outside the mobile central belt of the Magdalen
Basin. Large and small scale recumbent fold
structures with multiple repetition of stratigra-
phic units have been described locally in parts
of the Hants-Colchester area (Figs. 1-4, 1-10,
1-11) by Giles (1977), Boehner (1977c) and
Geldsetzer et al. (1980). This folding is infer-
red to- have been related to tectonic uplift,
detachment and gravity sliding on the top of
Major Cycle 1 evaporites (especially the salt).

SALT DISSOLUTION FEATURES

Cap rock development of the Gulf Coast type is
not known to occur in association with the
Windsor Group in Nova Scotia. Residual collapse
breccia is common in areas where saline Windsor
Group comes to the surface. The residual breccia
is well developed at Pugwash and Nappan where
blocks of gypsum and carbonate resistates are
found in poorly to unconsolidated mud forming an
irregular cap to the evaporite diapirs. Giles
(1981a) described telescoped collapse brecciated
sections of highly deformed saline Windsor Group
in the McIntyre Lake area of Cape Breton Island.
In this area, halite has been preferentially dis-
solved to a depth of 200-300 m leaving the
original stratigraphic succession intact but
thinned with the relatively insoluble brecciated
anhydrite-gypsum and carbonate infiltrated by
mudstone. A similar situation was described in
the Malagawatch area by Dekker (1982a, b). Salt
removal, residual accumulation and collapse
brecciation may be expected in the vicinity of
faults, permeable strata and in areas where the
Windsor Group outcrops. The absence of salt
springs and seeps in many areas of these features
indicates salt dissolution has been reduced or
halted, possibly by the sealing action of
residual clay and mud. The widespread
occurrences of salt springs, seeps, end saline
formation water indicate that the salt areas are
not completely sealed.

HISTORY OF POTASH EXPLORATION IN NOVA SCOTIA
INTRODUCTION

Exploration activity for potash in Nova Scotia
reached an all time high following reports of a
potash occurrence in a borehole on the Chevron
Standard-Irving 0il Ltd. property near
Malagawatch, Cape Breton Island (Dekker, 1982a,b;

e

Fig. 1-4). Exploration was further encouraged by
the discovery of ore grade potash in the Windsor
Group evaporites of New Brunswick in the early
1970's. Two deposits are under development in
New Brunswick: one near Sussex by the Potash
Company of America (Fig. 1-4) and the other near
Salt Springs by Denison Mines (after
International Minerals and Chemical Corporation
(Canada) Ltd). Although these are the first two
economic deposits to be developed in southeastern
Canada, the presence of potash was recorded
shortly after the turn of the century.

EARLY WORK

The first confirmation of potash mineralization
associated with salt in Nova Scotia was made in
the early workings of the Malagash Mine in 1919
(Hayes, 1920). Although the grade and extent of
the potash was later discovered to be limited and
subeconomic, the possibility of finding economic
deposits in other areas could not be overlooked.

Hayes (1920) described the geology of the
Malagash Mine area and reported that the potash
encountered in the upper mine workings occurred
as a lenticular deposit of pink and yellow-green
sylvite in a matrix of halite. The thickness and
grade were highly variable, generally less than
1.5 m thick and less than 10 per cent potash.
Ellsworth (1926) described the chemistry of the
potash horizon in the upper levels of the
Malagash Mine and reported that the sylvite
lenses were associated with red coloured salt
(hematitic) and that magnesium salts were vir-
tually absent. Messervey (1950) reported that
drilling and crosscutting at lower levels in the
Malagash Mine yielded a proven tonnage of 80 000
tons at 8 per cent KC1 with an additional 145 000
tons reasonably assured.

Potash is also present in the Nappan area
(Fig. 1-4). Roliff (1932) reported that several
samples of salt cuttings from the Amherst No. 1
0il well drilled by Imperial 0il Ltd. contained
greater than 1 per cent (calculated) KCl. Two
samples from near the top of the salt section
contained 4.50 and 4.42 per cent KC1 (calcu-
lated). Description of this well indicated the
presence of bitter and reddish salts at 982.1 m -
985.2 m (3220-3230 ft.) which corresponded to the
potash in the Malagash Mines. Analyses from this
gsection of the Amherst well indicate 1.18 per
cent KC1 (calculated).

The first major exploration for potash was
initiated in 1930 when a regional survey was con-
ducted by Hayes (1931) on behalf of Imperial
Chemical Industries Ltd. of New York. This sur-
vey involved sample analyses of salt springs and
geological mapping. Exploration drilling was not
undertaken.

In the late 1950's and early 1960's syste-
matic gravity surveys of Carboniferous outcrop
areas in parts of Cumberland, Colchester, Hants
and Pictou Counties were carried out by the Nova
Scotia Research Foundation. Prior to these, only
local gravity or seismic surveys were undertaken
by petroleum exploration companies in the
Malagash-Wallace and Mabou areas. These and sub-
sequent geophysical surveys are of great assis-
tance in assessing the presence and depth of salt



in tl:ne various Windsor Group cuterop areas in the
P;uvmce. Major gravity anomalies (minima) were
‘t:_own to be invariasbly coincident with known
Indsor Group outcrop suspected to contain salt.
o, .arge mmber of these anomalies in the Hants-
rﬂichqste;_- and Cumberland areas were drilled to
t? atively shallow depths in a sulphur explora-
Aig“ program by Scurry Rainbow 0il Ltd. (19567).
i hough “the company wes not successful in locat-
w:g sulphur or potagh, minor occurrences of salt
r re recorded, Additional deep drilling will be
equired to properly evaluate the geophysical
Anomalies of these areas.

RECENT EXPLORATION

E:p%ﬂl‘ﬂtmn_drilling for salt in Pugwash resulted
Canad'e opening of the Pugwash Mine in 1958 by the
countmn Salt’ Company. Potash salts were en-
and lm;,ed in some of the exploration drillholes,
h‘ith'a er,in the mine, in thin discrete layers
Baltni the hlghlx deformed salt. These potash
Foung 'E:Iyera, studied by the Nova Scotia Research
o datlon (1962) and Aumento (1964), were found
ty 2Ceur in gubeconomic grades and thicknesses
of a pily less than 5 per cent KEO over intervals
ﬂccord?w feet, The principal potassium minerals,
esge ing to Aumento (1964}, were carnallite with
halitr amounts of sylvite in association with
® 8nd fine siliciclastic material.

inq: 118 Nova Scotia Research Foundation (1962)
;:g:g“ted three distinct types of potash salt
ucﬁur;encea in the Pugwash Mine area, The First
and o] 98 matrix cement with halite in breccia
ble -8y -mudstone, The second occurs as tiny
2 bre 1n salt bands located within a few fest of
red Dt?acr::a zone. The third occurs as veins with
The o 9¢ fibrous crystals of halite with clay.
vy or“_“::Plex _isoclinal folding of Windsor Group
detgill 3 in Pugwash Mine was described in
potagh Y Evans (1967, 1972). He indicated the
oceyr zonea of "earnallite breccias" and sylvite

mainly near the inferred base of the

sact .
Bai:mn which contsins the siliciclastie-rich

Win dagi‘" {(1966) reported the bromine cantent of

of p, Group salt could be used as an indicator
originil degree of brine concentration of the
Proguct ;- oCiPitates. Potesh salt is an end
Concent 1n evaporite precipitation, so the more
envirp Tated the brine the more favourable the
Aecurgmant for the accumulation of potash,
salt ;ng to Baar, (1966) from his studies of

BP0sits in Germany, when primary potash

Precipitat 4 h :
0.007 ¢, U.lgg.rmcurs the Br/NeC] ratio rises from

"—‘Dnclzscm his studies in Nova Scotie, Basr (1966)
reaeheded that brine concentrations may have

Ower Primary potash mineral deposition in the
in thepalrt of the Pugwash Mine section and also
Nappan Ower most part of the salt section at
P“Qﬂaah (F-lg' 1-4). Evidence was found in the
of mi rHJ'_"a for bromine alteration as the result
rinhedg ating solutions from a pre-existing en-
ing f-laf’““-‘e during deformation. These migrat-
within uids produced secondary potash minerals
8t gj.Permeable hosts and their Br content was
(1966)33q0111briun with enclosing rocks. Baar

further concluded that potash accumulation
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probably occurred in the deepest pert of the
Cumberland Basin. In the Antigonish-Mabou and
Minas Basin areas the study did not indicate a
high brine concentration.

In 1966 the Province of Nova Scotia, with
funding from the Atlantic Development Board,
initiated a potash exploration program in
Cumberland County. Specific targets were the ax-
tensions of the potash zone found in the Malagash
Salt Mine to deeper areas along the strike of the
Malagash Anticline. The Wallace No. 1 and No. 2
drillholes intersected steeply dipping {55°) sub-
economic grade potash salts mixed with halite,
siltstone and mudstone. The maximum grade thick-
ness was 4.1 par cent Kp0 aver 42.4 m {139 ft.)
or 5.05 per cent K0 over 29.9 m (98.2 ft.) at
depthe of up to 1200 m. Goudge (1967) suggested
that because the Wallace cores were drilled using
a fluid not saturated in potash (sylvite or
carnallite), the analyses might be low becausa aof
incomplete recovery due to leaching.

Evans {1970c) described the genasis of the
potash in the Wallace cores and reported that
sylvite was the dominent potassium mineral. The
sylvite occurred with halite and minor carnallite
in a matrix of dense clay mudstone or with halite
in a halite mudstone breccia.

A petrographic study by Evans (1970c¢) indi-
cated sylvite occurred as a secondary product of
leaching eof carnallite with abundant halite
peeudomorphs after carnallite. A replacement
series of halite after sylvite after carnallite
wag described with talc, quartz, and hematite
developed as reaction products from released Mg
with siliciclastics, Evans {1970c) eoncluded
that the original saediment was probably a
carnallite and healite bearing clay. This waa
later elevated and brecciated during diapirism.

From 1967 until the early 1970's there was
very little exploration activity For potash until
trace amounts of potash were intersected in the
western part of the Antigonish structural basin
by Milllmor-Rogers Sydicate (1974) and Amax
Exploration Ltd. (1975) (Fig. 1-4).  Stewart
(1976) studied the core from the James River
drilling and reported the presence of sylvite
after carnallite in halitic mudstenes in drillhole
AP-1-74. A maximum value of 6.25 per cent K,0 is
indicated in selected samples taken from a
mineralized zane 1.3 m in length with the great-
est concentration over a 10 cm section in the
centre of the zone. The potash zone was con-
cluded by Stewart (1976) to occur within the
major A Subzone evaporite section at the base of
the Windsor Group (Fig. 1-13).

In 1975 potash exploration drilling was
conducted in the Shubenacadie area by Noranda and
St. Joesph Exploration Companies. Potash was not
reported, but a very large salt deposit was esta-
blished.

Since the late 1960's, the Strait of Cansa
and central Cape Breton Island (Canso Bras d'Or
area) have been sites of renewed salt exploration
activity (Fig. 1-4). The most recent activity is
by Chevren ganada Ltd. and Noranda Exploration
Company Ltd. directed at (Dekker, 1982a,b} potash
exploretion in the Bras d'Or Lakses area.

g,,







_Interesting, but apparently subeconomic
showings of potash salts have been reported in
%Ee evaporite sections drilled at McIntyre Lake

tale, 1972; and Giles, 1987a) and also at Port
?;Chmond. Maximum values reported are 14.11 and
(1'34 per cent K,0 over intervals of 30 cm
¢ ft.). Core logs of the evaporite sections in
his hole commonly report the occurrence of the
Eotash salts carnallite and sylvite. Although
he grades and thicknesses are subeconomic, the
otoarrence of the potash salts within the inter-

ratified halite, anhydrite, siltstone and
Marine limestone, typical of the middle and upper
Parts of the Windsor Goup (Figs. 1-8 and 1-13),
May be important to further exploration concepts
@pplied to Nova Scotia evaporite basins.

NEW BRUNSWICK OCCURRENCES

g:i geology of two potash deposits in Windsor
crigpdevapoyltes in New Brunswick have been des-
ot i by Kingston and Dickie (1979) and Anderle
(19?95 (1979). According to Kingston and Dickie
Sprinc! the deposits at Sussex and at Salt
mgnlngs have similar stratigraphy (Fig. 1-13) and
orialogy but slightly different tectonic his-
mixtes. The potash ore zone is a sylvite-halite
thi ure (sylvinite) situated near the top of a
sect s carbonate-anhydrite-halite evaporite
evapoon, Lhat may be over 400 m thick. This major
SecEj ite sequence is overla;n by a thinner
and t%n of interstratified halite and anhydrite
Susse en terrigenous rocks (Fig. 1-13). In the
confix area  (Figs. 1-4) the structural
at gUratlon is anticlinal (Anagance Axis) and
Syncl‘alt Springs is synclinal  (Marchbank
oo l1ne). In both areas, the potash horizons
Strﬂcgy varying degrees of deformation and
. ural complexity. In the case of Sussex,
Pot ash zone is apparently absent at the crest

and S»Bnﬁlcline and is postulated by Kingston
ickie (1979) to have been removed by

Cir 3 .
a Eulatlng groundwater, in a process referred to
8 "subrogion",

NOVA SCOTIA cowpARISONS
getﬁgear’ detailed stratigraphic correlation
upon ig Nova Scotia's evaporite basins (based
evapo e Shubenacadie area) and New Brunswick's
ablo P‘ljte basins is not possible with the avail-
especi ata.A Similarities do exist, however,
tiong aé}y in the lower most parts of the sec-
Succege: 19° 1-13) where a major depositional
BVideszlon of carbonate followed by halite is
Comp32~' Within the Shubenacadie Basin, for
evapo 1son, potassium salts are not present. The

Tite cycle, including potassium salts,

a
zsegrs to be more complete in the case of the
whichrunsw1ck sections. Windsor Group basins in

this major evaporite cycle is complete (u
2°£°tfsslum salt degosition are majorpexploraE
ev8porgrgets. _The gsection above the major
(Fig ﬁ € Succession is not readily correlative
and ére‘13)- Hypothetically, the MacDonald Road
whol en Oaks Formations may be represented, in

€ or in part, by the upper salt and the

22:?811 Group section in New Brunswick. In Nova
lev81: Potassium salts were deposited at higher

in the cyclic middle and upper parts of

he Windsor Group (Fig. 1-8).
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Potash salts are known to be present only in
Windsor Group rocks north of the Minas
Geofracture (Figs. 1-1, 1-4 and 1-10, in pocket).
This area is roughly coincident with the Fundy
Basin (mobile rift) of Belt (1968).

In Nova Scotia it has not yet been deter-
mined if the potash was deposited in economic
quantities. It is also unclear what factors were
important in the localization of any deposits,
i.e. in the deeper more rapidly subsiding basins
and/or in paleogeographically remote basins which
were physically or dynamically restricted.

Because these areas were within or close to
the mobile area, they have undergone substantial
deformation (Fig. 1-9). This  structural
complexity and scarcity of subsurface data make
detailed paleogeographical-depositional modelling
difficult to impossible. It is encouraging,
however, that some areas, such as the Antigonish
Basin, may not have been subjected to the intense
evaporite flowage and deformation prevalent in
other areas.

DISTRIBUTION OF SALT DEPOSITS AND OCCURRENCES

The five areas with known salt deposits (Figs.
1-4 and 1-10, in pocket) in Nova Scotia are the
Hants-Colchester, Cumbérland, Antigonish-Mabou,
Canso-Bras d'0Or and Sydney areas. In addition,
four areas underlain by Windsor Group rocks may
contain salt deposits, but this has not been
established by drilling. These are the Mahone
Bay, Pictou, Cheticamp-Margaree and Cape North
areas. Thick salt deposits are found in most
areas underlain by Windsor Group rocks (Figs. 1-1
and 1-5). In many of these areas, the Windsor
Group rocks are overlain by a very thick sequence
of Late Carboniferous rocks.

Within the five areas where salt is known to
occur, 13 occurrences and 20 deposits are recog-
nized (Fig. 1-10, in pocket and Table 1-2).
Table 1-2 1lists, groups, and classifies each
deposit and occurrence, and assesses its
potential for both salt and potash exploration.
The exploration potential is based only on the
limited area of the deposit or occurrence. Areas
without salt defined by drilling may bhave
significant potential, but cannot be objectively
evaluated without more data,

The deposits and occurrences are sometimes
defined in only a single drillhole and, as such,
are inadequately known. The designation of
deposit or occurrence is purely arbitrary and is
based wupon the quantity of salt actually
intersected in drilling coupled with the quantity
which may reasonably be present by comparison
with similar structural and geological conditions
in other better defined deposits and from gravity
data where available. The deposits and occur-
rences were assessed only on their geological
merits, with the quality of the salt, mining fac-
tors and depth to salt etc., not considered. The
data related to these factors, with the exception
of the depth, are generally unknown and highly
variable, and therefore of limited value. The
assignment of the deposit or occurrence rank is
subject to further modification as the factors
related to exploitability are studied in more
detail and become better understood.
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Between 1978 and 1980, five new deposits
were defined by Noranda Exploration Company Ltd.
and Chevron Standard Ltd., while they were
conducting potash exploration in the Canso-Bras
d'Or area. Two of these deposits, Orangedale and

Malagwatch, contain associated potash. The
others, Cleveland, Estmere, and St. Patricks, are
defined by only one drillhole. Data on these
deposits only  became available following
preparation of this report and will not be
described here in detail.

Table 1-2. Nova Scotia salt deposits and occurrences

Deposit or Structural

Occurrence Type
Hants—Colchester Area
Beaver Brook Deposit B
Clarksville Occurrence B-C
Falmouth Occurrence ?
Kennetcook Occurrence B-C
Shubenacadie-Stewiacke Deposit A
Stanley Occurrence B-C
Summerville Occurrence Vein
Upper Walton River Occurrence c
Walton Occurrence B-C
Cumberland Area
Beckwith Occurrence c-D
Malagash* Deposit D
Nappan¥* Deposit D
Oxford* Deposit D
Pugwash#* Deposit D
Roslin Occurrence D
Antigonish-Mabou Area
Antigonish Deposit B-C
James River* Deposit B-C
Mabou Deposit cD
Ohio Occurrence A
Pomquet River Occurrence c
Southside Harbour* Deposit B
Canso-Bras d'Or Area
Cleveland* Deposit B-C
Estmere Deposit B-C
Kingsville Deposit c-b
McIntyre Lake* Deposit c
Malagawat ch* Deposit c?
Orangedale* Deposit c?
Port Richmond* Deposit Cc-D?
Seaview Occurrence c
St. Patricks Channel Deposit C
St. Peters* Deposit c
Sydney Area
Boularderie Deposit A-B
East Bay Occurrence A

*Potash salts reported.

Major Potential for Potential for
Cycle(s) Salt Exploration Potash Exploration
1 good poor-fair
5 fair fair-good
1 poor poor
1 poor poor
1,2,5 very good poor
1 fair poor
- very poor very poor
1-27? poor-fair poor-fair
1-27 poor-fair poor-fair
? fair good
? fair good
? fair poor
? fair fair-good
? very good good
? fair fair
fair fair
1 fair-good fair-good
1-47 fair-good fair-good
1 poor-fair poor-fair
1? poor poor
1 good fair
2-57 fair fair
2-57 fair fair
1-5? very good fair-good
1-5? very good good
1-4 good good
1-4 good good
1-4 very good fair
1? fair fair
1-4 fair-poor fair-poor
1? fair fair
1-2 good good
1? fair poor




CHAPTER 2
HANTS-COLCHESTER AREA

INTRODUCTION

?_even salt accurrences and two salt deposits are
E_':Lmd in the Hants-Colchester area (Fig. 1-4).
d veral of the occurrences could be upgraded to
©PO8its with further drilling. Each deposit and
octurrence is described in alphabetical order:
Sﬁﬁ;er Broak, Clarksville, Falmouth, Kennetcook,
y enacadie-Stewiacke, Stanley, Summerville,
PPer Walton River, and Walton.

HantsTge two salt deposits recognized in the
de ~Lolchester area are the Beaver Brook
hzosalt and the Shubenacadie-Stewiacke deposit.
drillr?aver- Brook deposit has only a single deep
the Shole into salt, so is less well defined than
goed ubenacadie-Stewiacke deposit, but still has
grav1€°tentlal for further salt exploration. The
eay ¥ Survey data and geological maps of the
althgﬁ Brook area indicate a large salt mass,
Prove gh the purity and extent remains to be
Bribeg- The Shubenacadie-Stewiacke deposit des-
of 20 by Boehner (1980a), is defined by a total
deep drlllho!es inte salt; five of these are
later Eenetratlng. The deposit has a large

wig extent (potentially up to 40 km long by 5
a rel:t_and up ta 300 m thick) and appesrs to be
Fied g ively undisturbed, gently folded strati-
Peault,EpOSIt (Type A).  Preliminary analytical
and g 8 from two deep drillholes, 9.3 im apart
277 mﬂmpled over salt thicknesses of 315 m and
i"terv'alshnw average grades of over 90% through
% 3 exceeding 30 m. Higher grades of up to
degreee found in thinner intervals. The low
ogeth of deformation and the stratified nature
salt m‘;i Wwith the substantial thickness of the
o ake the deposit geologically suitable for

Mining and underground storage.

GENERAL WINDSOR CROUP STRATIGRAPHY
PREVIMY)S NORK

Th .

1net§§rat19rﬂphy of the Carboniferous succession

many wo ants-Colchester area has been studied by

detaile;kers since the early to mid-1800's. A

Bell (19 understanding was not  achieved until
29) described the litho- and biostrati-

graph j e

(Higgic . Subdivision of the lower  part
recentialppm“) of the Carboniferous. More
Wiﬂdaory the stratigraphy and structure of the

; Grou i i ; .
st p (Fig. 2-1) has been intensively
si:?,led by R. G. Moore (1967) of Acadia Univer-
end i_:n:nd by the Nova Scotia Department of Mines
Bochnay' ¥, (Giles, 1977; Giles and Ryan, 1976;
Boehnay’ 1977b; Moore and Ryan, 1976; CGiles and
the Gag) 1979 and 1982a). Geological mapping by
vl0gical Survey of Canada in this area is

Cay

(1925“‘1"” Mmap sheets by Weeks (1948), Stevenson
Benag,, (51'5‘5')S Crosby (1962), Boyle (1963, 1972),
the are 967) and Taylor (196€9). 1In addition,
Pleteq g 18 covered by geological mapping com-
180gr, Y, Faribault and Fletcher in the late

B and early 1900's,

P
RENINDSOR Groue STRATA

Port | Srboniferous succession underlies a large

O of the Hants-Colchester area occurring

N
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for the most part in the low lying valley areas.
This area includés the major portion of the Minas
Sub-basin of Bell (1958). The surrounding areas
of higher elevations are generally underlain by
greenschist metamorphosed shales and sandstones
of the Cambro-Ordovician Meguma Group and
Devonian-Early Carboniferous granitic intrusives.

The Carboniferous succession comprises hoth
marine and continental sediments. The initial
sedimentation of the Early Carboniferous is
represented by the Horton Group which consists of
continental fluvio-lacustrine giliciclastic
sediments deposited with angular unconformity
upon the metamorphic and intrusive basement. In
the type Horton-Windsor area Bell (1929) recng-
rnized the following two Formations; a lower,
Horton Bluff Formation, comprising dark grey
arenaceous and argillaceous shales, grey feld-
spathic ssandstones and grits, and an upper
Cheverie Formation, consisting of grey arkose and
red shale. Thickness in the type area was esti-
mated by Bell (1929) to be 300-1000 m.

In the Shubenacadie area, Stevenson {1959)
estimated a maximum thickness of 200 m. A deep
oil well, Soquip et al., Noel No. 1, drilled near
Kernetcook, intersected approximately 900 m of
Horton Group rocks. This is comparable to thick-
nesses estimated by Bell (1929} and by Stevenson
(1959). The southern 1limits of Carbeniferous
outcrop in the Shubenacadie area are marked by a
thinning and coarsening trend and an eventual
pinch-eut of the Horton Group sediments in the
Musquodoboit Valley. Horton Group rocks are
reported to occur very sparingly in  the
Musquodoboit Valley area (Boshner, 1977b). This
area is interpreted to be near the margins of the
Horton Group depocentre and an area of Windsor
Group onlap onto pre-Carboniferous basement,
Bell's (1929) subdivisions in the type area have
not been extended with certainty to the remainder
of the Mines Sub-basin or to other outcrop areas
in Nova Seotia,

DEFINITION OF THE WINDSOR GROUP

The Windsor Group Group was originally defined by
Bell {1929, 1958). It consists of interstrati-
fied red-maroon siltstones, limestones, gypsum,
salt, and anhydrite. Bell (1929) estimated a
minimun total thickness of 472 m in the type area
at Windsor.

The Windsor Group in the area was biostrati-
graphically subdivided by Bell (1929) into two
major faunal zones and five subzones based mainly
upon their contained Brachiopoda, Cephalopoda and
Cnidaria. The Lower Windsor zone of Composita
dawsoni was subdivided into Subzone A, The basal
Timestone {(characterized by a paucity of mega-
fauna), and Subzone B, charscterized by
Dindoceras avonensis . Bell subdivided the Upper
Windsor zone of Martinia galataea into Subzone C,
characterized Dby DibunophyIlim lambii and
Nodosinella (Paleocrisidia) priscilla; Subzone D
characterized by Productus (Uvatia5
semicubiculus; and Subzome E, characterized by
Ceninia dawsoni and Chonetes politus
{Tournquistia polita). The names and ranges of
theae ~"Forms™ and ofhera have been modified by
Moore and flyan (1978).
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‘ The base of the Windsor Group (Bell, 1929)
18 marked by a thin laminated basal limestone.
Bell (1929) also included an underlying calcare-
OUS grey quartzite and limestone conglomerate
unit as part of the Windsor Group. In the type
:ﬁ?a the basal limestone is approximately 4 m
b ick.  The underlying quartzite unit, locally
fearlng Schizodus cheverensis on its upper sur-
Cace, is 6.7 m thick and conformably overlies the
heverie Formation of the Horton Group. Near the
Mype area, the basal limestone is called the
‘acumber Formation (Weeks, 1948). In other areas
EEm 18 called A; limestone (Sage, 1954), Ribbon
th.estone,. ete. It is wusually overlain by a
1ck section of gypsum and/or anhydrite.

it More recent work in the southeastern extre-
ﬂtsy of the Shubenacadie-Stewiacke Valley and
dichOdObolt Valley (Giles and Boehner, 1979) in-
de ated that the basal A Subzone limestone was
Posited upon pre-Carboniferous basement rocks
dgzg{Stepplng the Horton pinch-out), and locally
rea hOPed a varied flora and fauna. In banks it
orc :? thicknesses of over 45 m (Gays River
ah"‘a ion, Giles et al., 1979). The thick
8 ydrite of the overlying Carrolls Corner
Tmation (Giles, 1977) is also called Subzone A
g;gggm (Bell, 1929), Lower Sulphate (Weeks,
and and part of the Vinland Formation (Moore
d yan, 1976). This unit intertongues with,
Grantls late;ally equivalent to, the Meaghers
marin Formathn (Boehner, 1977b), a near shore
Mus. e fluvial-deltaic complex in the
(Gi?:0d0b01t Valley. The Stewiacke Formation
encousi 1977), a thick (up to 300 m) salt unit
Dverln ered in the Shubenacadie-Stewiacke Valley,
lent 1?8 and, in part, may be a lateral equiva-
Unitsoh the Carrolls Corner Formation. These two
o ave a combined minimum thickness of 400 m.
ind salt occupies a similar position in the
80r area (Moore and Ryan, 1976) and is the

222: important salt unit in the Hants-Colchester

BhaleAn unknqwn thickness of soft maroon-red
in prs overlying the Lower Sulphate (Weeks, 1948)
The esent in the northern part of Hants County.
Weeksuq%t was named the Tennycape Formation by
est 1y t1948). A minimum thickness of 183 m was
grapha ed by Weeks (1948). The exact strati-
well {j and areal extent of this facies is not
Bentedeflned5 The unit is probably well repre-
parts 1n drilling in the northern and central
sequen of the Kennetcook Valley where thick
are Ces of red shales with rare, thin limestone
is ngiesent.A Its relationship to younger strata
he certain, although Weeks (1948) indicated
BUIprzE?slbl? existence of a second or upper
his y € unit overlying the Tennycape Formation.
Subzo PPer unit could be part of the cyclic B
a th?e Succession or, as Weeks (1948) suggested,
ennycust sheet of the Lower Sulphate. The
Ongueape Formation, in any case, is s wedge or
in th Shaped unit that is apparently not present
€ Shubenacadie area (Fig. 2-1).

halitin most areas, the thick A Subzone sulphate-
seque units are overlain by the B Subzone cyclic
Fergunce consisting of interstratified fossili-
evapoi‘t marine carbonates, siltstones, and
Winds i1tes including thin halite beds. In the

Or area, this section can be subdivided into
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two parts, according to Moore and Ryan (1976): a
lower, Miller Creek Formation in which evaporite
is predominant; and an upper, Wentworth Formation
in which siltstone becomes more abundant. These
units have undergone complex nappe-like recumbent
folding (Geldsetzer et al., 1980), probably
caused by gravity sliding upon the A Subzone
evaporites which acted as décollement surface
(Keppie, 1977).

In the Shubenacadie-Stewiacke Valley area, a
comparable cyclic succession called the MacDonald
Road Formation (Giles, 1977; Giles and Boehner,
1979) is recognized. It contains thin, lensoidal
shaped salt beds locally. The sequence has a
total thickness of approximately 170 m. In this
area the MacDonald Road Formation is overlain
with possible slight disconformity (Giles, 1978)
by a sequence of alternating fossiliferous marine
carbonates, red siltstone and locally gypsum and
anhydrite (in a saline facies) called the Green
Oaks)Formation (Giles, 1977; Giles and Boehner,
1979).

The lithostratigraphy of the upper Windsor
carbonate units was described by Moore (1967) and
can be readily correlated throughout the Hants-
Colchester area as laterally extensive
transgressive-regressive marine carbonate sheets.
The thickness of this interval ranges from 137 m
in the Shubenacadie-Stewiacke Valley to over
730 m in the incomplete composite section, of the
Green Creek area (Moore, 1967).) Moore (1967)
also indicated a thickness of approximately 240 m
in the Herbert River and Meander River areas near
Windsor.

Moore (1967), on the basis of isopach and
other data, concluded the Minas Sub-basin (Bell,
1958) represented a U-shaped trough opening to
the northeast. Howie (1979) and Giles (1981b)
indicated a seaway area to the south of the Minas
Sub-basin opening through the Nova Scotia plat-
form.

In the Shubenacadie-Stewiacke Valley the
uppermost unit of the Windsor Group 1is the
Kennetcook Limestone Member, which is overlain by
a succession of interstratified grey green
siltstone, gypsum and anhydrite and locally
halite. The succession is apparently conformable
with, and lithologically similar to, the saline
facies of the Green Oaks Formation except for the
absence of marine carbonate units. The succes-
sion is in excess of 200 m thick and is believed
to be overlain by younger rocks including buff
sandstone and maroon shale. These rocks are
lithologically similar to a sequence described in
the Windsor area as the Scotch Village Formation
of Riversdale Group age (Stevenson, 1959). Howie
and Barss (1975), however, indicated that these
rocks are probably of Pictou age based on their
spore assemblage. The nature of the contact
between this sequence and the underlying section
is not known, although the apparent age gap
suggests a major unconformity. In the Windsor
area and western Kennetcook map-area, the Scotch
Village Formation generally has flat lying
bedding and a wide distribution. The maroon
shale is common in several drillholes in the
Walton and Kennetcook areas in the central part
of the Shubenacadie-Stewiacke Valley. The
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The major structure is probably an east-west
trending salt cored anticline that generally
follows the Bouguer gravity low (Fig. 2-3). This
Structural trend is at an angle to and is pro-

ably separated by a fault from a synclinal
Structgre to the south. The northern contact of
.he_ Windsor Group with the Horton Group was
Indicated to be concordant by Stevenson (1958)
gl§h°UQh drill exploration by New Senator et al.
tn ;CatEd the contact is faulted and highly dis-
i rbed and may involve reverse or thrust fault-
329’ at least on a local scale. The interpreted
i rgCtural configuation portrayed in Figure 2-5
S based upon very limited data.

GEOCHEMISTRY

The salt intervals in the NSDM 4735 (SD-2) hole

:gre analyzed by ‘the Nova Scotia Research Founda-
thgg; The sampling method involved taking two to
i

vale thnch whole core samples at five foot inter-
inte rough the salt zones. The salt grades and
and 27913 from Nova Scotia Department of Mines
are nergy, Assessment File 11E/6B 60-D-26(03)
are :Ummarlzed'in Table 2-1 and detailed analyses
sbulated in Appendix B.

The bromine content of the halite indicates
concentrations were probably low and did
reach potash salt deposition.

brine
not
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Because salt springs were not reported in
the area, the salt body is probably well sealed
from circulating groundwater and subsurface solu-
tion.

The deposit is located close to highway
transportation and is within easy reach of any
tidal power developments in the eastern part of
the Minas Basin. The deposit is deep enough for
underground storage development and may be suit-
able for economic, conventional underground
mining extraction of salt. The deposit is con-
sidered to have good potential for further ex-
ploration and possible development.

CLARKSVILLE OCCURRENCE
LOCATION

The Clarksville occurrence is located 1.5 km
north of Clarksville (NTS 11E/04W), Hants County
(Figs. 1-4, 1-10 and 2-6). Clarksville is 26 km
northeast of Windsor and is located near the
southern border of the Kennetcook River valley.
The area is readily accessible by paved and
gravel highways that parallel the Kennetcook
River. The terrain to the north of the occur-
rence ia typical of the Carboniferous Lowlands
with very gently undulating hills and maximum
elevations rarely exceeding 60 m. The area to

Table 2-1. Chemical analyses, NSDM 4735 (SD-2)*

M
NaCl (per cent) Soluble NaCl (per cent)
Interval (feet) Average of Individual Samples Whole Rock Composite
Representative of Samples
Whole Rock Soluble
Lower Salt
2067.8-2102. 5 93,94 95.57 97.99
2102.5-2162.5 68.64 84.09 88.04
2162.5-2187.5 92.74 94.44 96.41
2187.5-2262.5 56.16 81.35 83.07
2262.5-2322.5 94.06 97.79 94.89
2322.5-2404 82.50 87.26 87.36
Upper Salt
1286 -1327.s 78.74 89.30 91.68
1327.5-1350 92.51 97.29 92.62 44~J

%*|
Nova Scotia Department of Mines, 1968c.

ECONOY
IC CONSIDERATIONS

De
fro 0P to the lower (main) salt of 630.3 m (2068
(BB2 18 defined in only one hole, NSDM 4735
the 71 -2), which did not completely penetrate
7333 Ower salt when the hole was abandoned at
Gs " (2406 ft.). The depth to the upper salt
of thetglck)_is}svz m (1286 ft.). Average grade
89,63 leposit is 68.38% NaCl in whole rock and
fied ;tlg soluble NaCl. Potash was not identi-
88 out this location. The size of the deposit
apprOXillned by the Bouguer gravity survey is
exceed mately 5 km by 1 km. Thickness probably

8 300 m and possibly could be up to 450 m.

the south is dominated by the Rawdon Hills

Highlands where elevations locally reach up to
200 m.

HISTORICAL BACKGROUND

The abundance of salt springs in the "Windsor
Basin Area" (Hayes, 1931) initially brought
attention to the possible occurrence of exploit-
able salt and potash. Twelve salt springs were
investigated, although none are reported from the
immediate vicinity of the Clarksville occurrence.
This location was mapped by Stevenson (1959) as
part of the Kennetcook map sheet.
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KENNETCOOK OCCURRENCE
LOCAT 10N

;ﬁla’(ennetconk occurrence is located near the
Hﬂntagg of Kennetcook (NTS 11E/04E) in central
esst rounty. Kennetcook is located 45 km north-
8 80 Windsor, 13 km south of Noel and is near
Figs Uﬁthern border of the Kennetcook Valley
aCcesy; =4, 1-10 and 2-14). The area is readily
8lble by paved and gravel highways.

the ghﬁ)tgrrain in the vicinity is typical of

hills ar onlf‘erou_s Lowlands with gently rolling

R“denanq eleva.tlons rarely exceeding 752 m. The

locat g ills, with elevations of up to 200 m, are
€d several kilometres to the south.

HISTORICAL BAcKiRouND

A
Ng, Ke"thcook salt was intersected by Anthony
by Noy he Petroleum explorstion burehole drilled
Wo ut: Scotia 0il and Gas Company in 1944-45,
drilladaﬂ-hOleB (Anthony Nos, 1 and 2) were alse
discoyepy Ok petroleum in the vicinity of the
depthe Ey hole, but were sbandoned at shallow
of the Ue to drilling difficulties. The geology
(1959) 8rea was described and mepped by Stevenson
1g. 2-14). The many aalt springs

re

acpgsgfd An the area indicste salt is being

aaaesaez dlsﬂﬂ%Ved at depth. The area was
for its potash potential by MWright

Of Keol When seversl salt springs in the vicinity
#Mhetcock were lacated end analyzed.

wag dlr'i'lf975s Soguip A.C.C. et al., Noel No. 1

of Kennetad for petroleum 4.2 km north-northeast

Pengt pgt. :Ouk near White Settlement. This hole

& ﬂbaéz the entire Carboniferous section and

Bus pagy oned Bfter reaching the pre-Carbonifer-
ment without intersecting salt.

GEOL gy

Theg
cnokgeology 1n the Kennetcook vicinity (Kennet-

(1959 "OP 8rea 11E/04) was mapped by Stevenson
arag ' rlg._2714). The major rock units in the
Uceurrenza 8imilar to those in the Clarksville

lndicgt;gaJor northessterly trending fault was
NG Hypp oY Stevenson (1959) between the Windsor
Wlndaor o0 Groups on the southern border. The
Sevey, TOup in this area liss within the
B?fibady deformed tectonic zone (Fig. 2-2) de-
llmeﬁtoney Giles (1977). Very thick (apparent)
88Vera) po) ltersections are indicated in the
that baddPIea drilled in the area which suggests

ing 1Ng dips are probably very steep. Steep

1P8 were mapped by Stevenson (1959).

s Hi
alnglehe Kennetcook occurrence is defined in a
Scofjg i"“hole, Anthony No. 3, drilled by Nova
Bell It and Gas Company (Figs. 2-14 and 2-15).
top of ¢ .reported that Stevenson picked the
t op % Windsor Group at 265.5 m (871 ft.) and
The amheq. e Horton Group at 555 m (1822 ft.).
(215, p7¥drite in the interval 656.5-662.6 m
Mterial ft.} was considered to be caved
ar The salt sections reported by Bell
o 4pg. 3, 804.5-409,3 'm (1327-1343 ft.), 7% salt
*9-423.4 w (13431389 ft.), up to BB%
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salt. The salt interval is thin and eppears to
lie at or near the normel stratigraphic position
of the main Windsor Group salt. A large portion
of the Windsor Group sbove the salt is apparently
absent in the borehole. Scotch Village Furmation
rocks are reported to a depth of 265.5 m (871
ft.). The rocks described above the salt and
beneath the Scoteh Village Formation comprise red
shale and sandstone and may be equivalent to the
Tennycape Formation of Weeks (1948). Structural
complexity and/or post-Windsor erosion are infer-
red to be responsible for the present configura-
tion (Fig. 2-16).

Numerous salt springs in this area confirm
that salt is present and that it is actively
undergoing dissolution by circulating ground
water. Many of the springs aere located in aereas
underlain by Scotch Village Formation rocks. The
source of the brines is believed to lie in the
highly fractured and folded Windsor Group rocks
beneath.

The structural configuration of the salt in
the srea is unknown. The distribution of the
salt in the area may be related to several
factors. Folding, faulting and circulating
groundwaters removed much of the salt that was
not sealed. Many of the drillhecles in the vici-
nity of the Kennetcook deposit did not intersect
salt., The WS-1 drillhole of Dresser Minerals,
0.8 km to the south of Noel No. 1, is reported Lo
have intersected red shales and gypsum overlying
the Macumber limestone at 336 m (1102 ft.). This
hole waes stopped in Horton Group at 341.4 m (1120
ft.). Scurry Rainbow 0il Ltd. SR9-1, drilled 1.5
km northwest of Noel No. 1, penetrated thickly
interbedded limestone and siltstone to a depth of
360 m (1181 ft.). Another hole, SR21-1, was
drilled near Gormenville approximately 5 km
northwest of SR9-1, This hole intersected
interbedded red and grey siltstone, shale and
sandstone typical of the Scotch Villege Formation
to a total depth of 331 m. Scurry-Rainbow Dil
Ltd. also drilled SRB8-1 approximately 4 km
south-southwest of Anthony No. 3 (Fig. 2-14),
This hole penetrated interbedded limestone, silt-
stone and gypsum to a total depth of 128 m (420
ft.). A severely disturbed stratigraphic and
structural situation is probable in this area.

GEOPHYSICS

The area in the vicinity of the Kennetcook occur-
rence is included in Bouguer gravity snomaly map
sheet 11E/04 at a scale of two inches equals one
mile and a simplified version is included in
Figure 2-8. In addition, a small area near Upper
Kennetcook is covered on a Bouguer gravity map by
Leslie (1967) at a scale of one inch equals 1000
feat.

The Kennetcook occurrence is located et the
northeastern end of a narrow, trough sheped grav-
ity low (25 mGal) that extends parallel to the
Windsor Group and Horton-Meguma Groups contact.
Much of the drilling in the Kennetcook area was
directad along the northwestern flank of the
gravity trough end, therefore, the Bouguer grav-
ity minimum has yet to be tested. A structural
configuration similar to that found in the
Clarksville occurrence is probable. The large



















by the Nava Scotia Department of Mines and
l'la['gy_

GEOLOGY

Z;gvégus workers in the area, including Faribault
he 1 itCher in the early 1900's and Stevenson in
Undivp € 1950's mepped the Windsor Group as an
g ';ded map unit. The Nova Scotia Department
(Fig 1?;3 and Energy has recently remapped
strati =17) and described in more detail the
Wingeoo PRy (Fig. 2-18) and structure of the
Gilesor Group in the area (Giles and Ryan, 1976;
g 1977; Boekner, 1977b and ¢; Giles and
iles ot 1979; Utting, 1980; Boehner, 1980a; and
3 and Boehner, 1982a).

lain Tge Shubenacadie-Stewiacke Valley is under-
Sypsun Y 8 sequence of limestone, dolostone,
OTeen si anhydrite, halite and red-marcon and
ind3°r?11t5t0ne and sandstone belonging to the
Tockg Group (Fig. 2-18). The Windsor Group
he Ho::erlle the Lower Carboniferous rocks of
9rey g an Uroup which comprise interstratified
cg greenish-grey and red sandstones, grits
shaleg ng%omerates and maroon siltstones and
angulas N Horton Group racks lie with distinct
etagang Unconformity on the folded salates and
Northep stones of the Meguma Group. On the
8ida a;‘§mrqer of Wittenburg Mountain (southsrn
and pip, tewiacke Valley) the Horton Group thins
Hepe " ches out on the Meguma Group basement.
from th 18 composed of a conglomerate derived
& Meguma Group.
8reg I:e basal unit of the Windsor Group in the
al,, 19;§?led the Gays River Formation (Giles st
Pparent and overlies the Horton Group with
the g conformity, but may be found directly on
Hortop i@ bagement rocks without intervening
thickey Toup, In such cases the less common and
Pringj ?ank_FECies is best developed. It occurs
the Spa ly in the extreme southeastern part of
Musquod ;ﬁ1a°9die-5tawiacke area and within the
Stone o0it Valley. Upper Carboniferous sand-

of thea\fallsghya_le occur in the more central parts

ling The ShUanaeedie-Stewiacke area has the out-

rthéz;ta" elongate triangular valley trending
uaquodobq90Uthwast and is separated from the
HittenbUruit Valley to the southeast by

lent /0f9 Mountain ‘and its topographic equiva-
The auu%hland area from Gays River to Grand Lake.
eastern border appesars to be relatively

, alfd sedimentary contact for the most
Pregg hOUgh some folding end faulting are
Cileg Particularly near Wittenburg Mountain.
ndip, f7 indicated =& northeast-southwest

" Argg, ?h_EUlt on the southeastern border of the
ex rla fault extends from near Grand Lake to
ﬂurthwaseme northeastern end of the area. The
faultin ®In border is much more complex due to
Qivg tﬁ and severe structural complications and
Tatijqg, '~ 9rea a graben-like structural configu-
"Drth“eat N ite extresme southwestern end the
Ridge 8cn border is defined by the East Gore
lﬂnda) 80 extension of the Rawdon Hills High-
d he northeastern end of this border is
folg r ¥ Carboniferous Highlands comprising
Partign ocks of the Horton Group. The central
Of the border is not readily discernible
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on the basis of topography, but is recognized as
a major structural break ({fault zene). This
structural break continues to the northeast and
southwest as a complex fault system (Fig. 2-17).

A large scale overturned section involving
the Green Oaks and MacDonalid Rosd Formations in a
nappe-like fold was described in the McPhee
Corner-North Salem area (Giles, 1377) adjacent tao
the East Gore Ridge on the northwestern border.

Very complex structural relations are
evident from mapping and drilling adjacent to the
Carboniferous Highlands portion of the north-
western border. The border is concluded to be a
complex fault system with slices of Windsor rocks
faulted against the folded and faulted Horten
rocks, Units from all stratigraphic levels can
be found in faulted relationship with Horton
Group rocks. Mineral shows and prospects of
interest are vrelatively abundant along this
contact with the host units represented from the
base through to the upper portion of the Windsor
Group succession. The Windsor Group rocks in the
Shubenacadie Basin farm a synelinorium (graben)
trending northeast-southwest, generally with
younger units in the central portion and older
units around the periphery. The axial area of
the graben contains a large mass of relatively
undisturbed stratified salt.

The stratigraphic succession (Fig. 2-1B)
within the Shubenacadie-Stewiacke Valley was
described by Boehner (1984) and Giles and Boehner
(1979, 1982a). The following is a suwmary of
this work.

The total section of the Windsor Group in
the Shubenacadie-Stewiacke Valley is approximate-
ly 760 m thick and its stratigraphic position
within the Carboniferous succession is indicated
in Figure 2-18. Five formations are recognized
as comprising the Windsor Group in the area. The
Gays River Formation-Macumber Formation is local-
ly fossiliferous dolostone 1-60 m thick resting
with angular unconformity on pre-Carboniferous
basement rocks or conformebly on Esrly Carbon-
iferous Horton Group rocks. It is conformably
overlain by the Carrolls Corner Formation, which
is a thick section (up to 400 m) of pure anhy-
drite. The Stewiacke Fermation is a thick
section (up to 300 m)} of rock salt (halite) that
conformably overlies and appears to be, in part,
a stratigraphic equivalent of the Carrolls Corner
Formation. The Carrolls Corner and Stewiacke
Formations {where present) are disconformably
overlain by the MacDoneld Roed Formstion (Fig.
2-18), a 162 m thick eyelic sequence of marine
carbonate sheets, red-maroon and green lutite and
arenite, snhydrite, and locally halite. The
halite units are thin discontinugus lenses (less
than 10 m) and are of very limited economic
gignificance. The MacDonald Road Formation is
disconformably overlain by the Green Osks Forma-
tion (Figa., 2-18, and 2-19), a 143 m thick
saquence of marine carbonate sheets interbedded
with red-meroon and green ailtstone and sandatone
and locally anbydrite. The Green Oaka Formation
is conformsbly overlain by & sequence of grey-
green and maroon Jutite rocks interbedded wiZh
gypsum, anhydrite and halite assigned to the
Watering Brook Formation which may belong to the
Canso Group.
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Stevenson (1959) described the uppermost
Windsor rocks in the Shubenacadie and Kennetcook
map areas as being locally overlain by a thin
veneer of buff to grey sandstone and red shale
which he assigned to the Scotch Village Forma-
tion. Their representation is poorly known from
outcrop and they are not present in drill core
although up to 100 m could be present in the
triconed interval of drillhole 153-3 (Fig. 2-20).
The Scotech Village Formation rock types were
considered by Crosby (1962) and Stevenson (1959)
to be part of the Riversdale Group. Howie and
Barss (1975), however, reported a Pictou (West-
phalian) spore assemblage from the Scotch Village
Formation.

The interpretation of the geology of salt
within the Shubenacadie-Stewiacke Valley is based
upon diamond-drill core data (Table in Appendix I
and Fig. 2-20) and associated geology (simplified
in Fig. 2-17). Twenty holes are indicated as
penetrating salt beds (Fig. 2-19) and of these
only five have completely penetrated any of the
beds. It is, therefore, apparent that the three
dimensional aspects of the Stewiacke Formation
are not rigorously definable as to thickness,
distribution, and composition within the whole
area. “The incomplete intersections of the
Stewiacke Formation, however, are useful in
determining the minimum areal extent of the salt
beds within the area.

The area along the southeastern border of
the area is locally marked by varying degrees of
disruption in post Carrolls Corner Formation
strata. This may be interpreted as a disconform-
ity paleokarst surface where anhydrite and
possibly salt of the Stewiacke Formation were
dissolved prior to the deposition of the
MacDonald Road Formation. This surface could
also be attributed in part to more recent solu-
tion collapse. Although the exact relationship
between this feature and the faulting is not
known, a surface of regional erosion (diastem)
prior to the deposition of the MacDonald Road
Formation may be the better explanation.

Stewiacke Formation

The Stewiacke Formation is the most important
stratigraphic unit with respect to potential salt
exploration or development. It is the thickest
and most laterally extensive salt unit in the
area and is the largest relatively undisturbed
stratified salt deposit known in Nova Scotia
(Type A, Fig. 1-11). The Stewiacke Formation is
known from five deep drillhole intersections:
153-2, 153-1, SB-1, 153-3 and 153-4, located
along the axis of the Shubenacadie Basin (Figs.
2-17, 2-18, and 2-19). A detailed correlation of
the Windsor Group in these holes is presented in
Figure 2-20.

The Stewiacke Formation comprises up to
300 m of banded medium- to coarse-grained halite
(0.5 to 1.5 cm), with many thin interbeds of
anhydrite and green halitic siltstone. No potash
minerals are reported or indicated in the Forma-
tion.

The banding in the salt occurs as regular,
but ill-defined layers 5 cm to 8 cm thick of
alternating clear, pure, medium grained bhalite

and smoky grey balite with finely dispersed anhy-
drite, organic and clay materials.

The anhydrite layers in the Stewiacke Forma-
tion range in thickness from 1 em to 5 m, but may
locally reach up to 20 m or more. They are grey
and bluish to brownish grey, variably halitic and
locally have borate mineral (danburite) porphyro-
blasts. Dips are typically gentle, and the thin
layers observed in drill core are gently warped
and locally dislocated into centimetre scale
s-shaped minor folded fragments. No distinct
structural fabric has been observed in the
halite. The anhydrite layers are generally most
common in the lower 1/2 to 2/3 of the section.
The beds have no apparent distinctive character-
istics and cannot be traced with confidence
between the four drillhole sections which are,
from west to east, approximately 9.5 lkm, 9.5 im,
11 km, and 12.5 km apart (Figs. 2-17, 2-20, 2-21,
and 2-22).

Near the top of the salt, the insoluble
interbeds consist predominantly of the grey-green
laminated to massive siltstone with varying
proportions of orangeish coloured halite
porphyroblasts. The abundance of these layers
increases upward in the section being most
abundant in the upper 1/2 to 1/3 of the section.
In some areas, substantially thick anhydrite
beds, up to 20 m, occur in the upper parts of the
Stewiacke Formation.

The Stewiacke Formation is probably in part 2
basinal facies equivalent to the upper part of
the Carrolls Corner Formation. This facies
relationship has not been defined in drilling,
although it is suspected to occur as a narrow
intertongued zone.

Salt Deposit Limits

Geological mapping combined with drillhole dat®
indicate the Stewiacke Formation underlies an
area 42 km to 50 km long and 6 km wide. This
excludes the complex area near the northern
border fault zone (Fig. 2-17). The maximum are8
underlain by the relatively undeformed Stewiacke
Formation is inferred to be approximately 300
km2, Thickness variations within the Stewiacke®
Formation are less well defined, due mainly to
the lack of subsurface data in critical areas
across the strike of the Shubenacadie Basin., In
the axis of the Basin, the thickness reache$
300 m, but along the margin to the southeast, the
Formation is not present. An average thickness
of 75 m 'is calculated for the entire area. The
volume of Stewiacke Formation within this block
approximates 22.5 km® and this would contaif
approximately 50 Gt (billion tonnes) of rock (1%
wt% insolubles).

The depth of the top of the Stewiacke
Formation, in the axis of the Basin, reaches #
maximum of approximately 555 m (1820 ft.) in
drillhole 153-3, but generally lies between 300
and 350 m (985-1148 ft.) where the Watering BrooK
Formation is thin (Figs. 2-17 and 2-23). Aroun
the perimeter of the Basin, the top of the salt
should occur at depths of 100 to 200 m depending
upon the remaining thickness of the MacDonal
Road and Green Oaks Formations.

e




GEOPHYSICS

Ti:el major part of the Shubenacadie Basin is
8c§1Uded on a Bouguer gravity anomaly map at a
(s1, € of two inches equals one mile. This map
Sm‘;‘l?llfled in Fig. 2-24) is based upon the Nova
. ia Research Foundation 11E/03 and 11E/04
gravity map sheets, with newer infill stations by
patt Joseph Exploration. The gravity anomaly
Dreteip,s within the Basin may be used to inter-
ion ne Stewiacke Formation thickness distribu-
ﬂvailatl;ri areas where subsurface data are not
gravit e. C;‘oss-sectmns depicting geology and
e ty profiles of several lines transverse to

Pres: tructqralAstrike (Figs. 2-17 and 2-24) are
variag‘ed in Figure 2-25. The relationships and
main] 1on in the gravity appear to be determined
d8pthytby known variations in the geology i.e.
of oy 0 salt, thickness of salt, and the nature
tial zf‘:lylng and underlying strata. A differen-
in the B to 20 mGal exists between the minima
Southe Basin centre and the maxima along the
stl‘ati[f“n border of the Basin. The generally
ance tled nature and minimal structural distur-
make th°gether with good deep drillhole control
e Shubenacadie-Stewiacke deposit an excel-

lent 83
it : N s :
m°delling? for detailed quantitative gravity

ray 2°thole geophysical logs including gamma
able f.euhoﬂ, density and caliper logs are avail-
153_3 OF four of the deep holes, 153-1, 153-2,
fying T?d 153-4. These logs are useful in veri-
In tpe -chologic identification and correlation.
analyges o¢ Of 153-1, which has detailed chemical
p°38ib18’ a general assessment of grade may be
dl‘illine' In the event of future exploration
teWiacE’ coring could be restricted to the
Necesgy e Formation and eventually it may not be
depogit o 0, COFe at all if drilling proves the
ase 0 be as consistent as believed. In this
Corey JcOPhysical logs could be used in partially
Or uncored (triconed) drillholes.

CEOCHEMT 5 TRY

Two .
tratggeft) drillholes (SB-1 and 153-1) that pene-
detaj]eq e Stewiacke Formation were selected for
Purity chemical analyses in order to assess the
2-20,” ,°F the salt deposit (Figs. 2-17, 2-19,
appfl’)xi =21, and 2-22). These salt sections,
the St:‘a.ttﬂy 9.5 km apart, are representative of
Format; . r8cke Formation and two MacDonald Road
1on salt units.

IOQQELhe. salt sections in the drillholes were
0 ﬂppmm- detail and the core split. Intervals
8ampleg Xlmately 3 m (10 ft.) were bagged as bulk
anhydy it of continuous halved core. Continuous
8voideq ei Sectlons more than 1 m thick were
ese un'? sampling, with intervals stopping at
and gqy 11.8- Fortunately, these were not common
anaIYSESP ing is nearly continuous. Whole rock
500;‘?1‘8 made at the Technical University of
Mi”el‘als la, Laboratory for Investigation of
o Halifax, Nova Scotia. The following
whole :;des and trace elements were analyzed
» C1 ch): Na0, Ca0, Mg0, K20, Fez0s, SOa,
addit j o T, Rb, B and per cent insoluble. In
Energy o U203 analyses were done by Atomic
minoy °f Canada Limited in Ottawa. Major and
Oxide analyses and insoluble residue
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results together with calculated mineral
components are presented in Appendix 2.

Preliminary assessment of the data using Br
and Sr ratios together with K20 analyses (whole
rock) indicate a probable low degree of brine
concentration and no indication of potash salt
precipitation.

The Stewiacke Formation section samples in
153-1 (Table 2-5) have an average analysis of
86.79% NaCl and a total thickness of 315 m
(1033 ft.). The same section in SB-1 has an
average analysis of B8B.16% NaCl and a total
thickness of 272 m (892 ft.). The analyses indi-
cate very few highly pure salt sections, but this
is only an apparent feature if consideration is
given to the sampling method and the mode of
occurrence of the discrete, solid anhydrite
layers within the continously sampled intervals.
Chemical analyses and detailed core logging indi-
cate the lower 30 to 60 m of the Stewiacke Forma-
tion are the salt section without significant
anhydrite interbeds.

Cole (1930a) reported the occurrence of a
salt spring near the northeastern end of the
Stewiacke Valley. An analysis of a sample from
the Otter Brook Spring (No. 36) is presented in
Table 2-6. This spring has a high content of
CaS04 indicating dissolution of gypsum or anhy-
drite in addition to halite.

ECONOMIC CONSIDERATIONS

Potash was not identified as an associate mineral
in the halite deposit. The: Shubenacadie-
Stewiacke deposit is estimated to contain approx-
imately 50 Gt (billion tonnes) of 85% NaCl. It
is delineated by 5 deep and 14 shallower holes.
The depth to salt ranges from 180 m up to 500 m
in the deepest part of the basin. A large block
of salt, up to 300 m thick, occurs in the centre
of the area and has a length exceeding 40 km and
an average width of 6 km. The salt is stratified
and only slightly deformed except near the north-
western limits. Some faulting is apparent in the
overlying rocks in the central part of the area,
but this is believed to be of minor consequence.
Chemical analyses indicate that the major
Stewiacke Formation salt in two drillholes has an
average grade of 86.79% and 88.16%, although
significant sections have grades in excess of 90%
and sometimes up to 94% NaCl (whole rock). The
deposit's thickness, its relatively undisturbed
nature, its great lateral extent and reasonable
depth, and tﬁe virtual absence of salt springs,
all favour use for the future development of
mines and underground storage facilities.
Although this deposit may be of economic value,
it has not as yet been utilized.

STANLEY OCCURRENCE
LOCATION

The Stanley occurrence is located 5.6 km north-
west of Stanley (NTS 11E/04W), Hants County
(Figs. 1-4, 1-10 and 2-26). Stanley is located
near the southern border of the Kennetcook River
valley 7 km southwest of Clarksville and 19 km
northeast of Windsor. The area is accessible by
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Table 2-5. Summary of salt grades and intervals from drillholes 153-1 and S8-1, Shubenacadie-
Stewiacke deposit.
Sample Per cent Thickness Interval
Numbers NaCl Feet Metres Feet Metres
Drillhole 153-1
153-14-19 94.87 60.0 18.2 1113.0-1173.0 339.3-357.5
153-21-23 93.58 30.0 2.1 1183.0-1213.0 360.6-369.7
153-27-39 89.79 130.0 39.6 1243.0-1373.0 378.9-418.5%
153-65-72 89.20 83.2 25.4 1653.8-1737.0 504 .1-529.5
153-75-B6 90.48 126.1 38.4 1762.0-1888,1 537.1-575.5
153-75-89 21.46 166.5 50.7 1762.0-1928.5 537.1-587.8
Drillhole 58-1
5B-09-14 92.13 60.0 18.3 1658.0-1718.0 505.3-523.6
SB-17-22 92.16 57.7 17.6 1738.1-1795.7 529.8-547.4
SB-41-46 93.72 60.0 18.2 1993.5-2053.5 607.6-625.8
S$B-48-53 93.70 60.90 18.2 2077.5-2137.5 633.2-641.4
5B-66-78 94,31 130.0 39.6 2271.8-2401.8 692.4-732.0
5B-66-86 92.95 210.0 64.0 2271.8-2481.8 692.4-756.4

is underlain by nearly flat lying rocks assigned
to the Scotch Village Formation (Stevenson,
1959}, Outcrops are few and the wunderlying
Windsor Group is rarely present, except 3 km to
the west of SR5-3 where a small karst area with a
salt spring occurs. Wright (1931) reported the
occurrence of two salt springs in the vicinity of
the Stanley occurrence as follows: Spring No. 1
"... on the west side of the Deal Road about 300
yards south of Four Mile Brook (about 4.25 miles}
in a straight line southeasterly from Walton...
A ‘'Deer Lick' with a trickly of brackish water-
.«.0dour of hydrogen sulphide..."” Spring No. 2
is reported tao be located 1/4 mile northwest of
Pinnacle Hill and one mile south of Spring No. 1.
It is a salty seep with no appreciable flow.

The stratigraphy in the area is known only
from boreholes drilled by Scurry-Rainbow 0il Ltd
(Fig. 2-27). The section of rocks encountered
was described from chips, making detailed strati-
graphic or structural interpretations tenuous.
The recovery aof soft highly soluble minerals
including salt and potash is especially diffi-
cult. The Scotch Village Formation unit mapped
in the area appears to be well represented in the
drilling, occurring as a thick segquence of red
shale with grey sandstone. Drillhele 5R5-1, 5 km
north of SR5-3, intersected 425 m (1400 ft.) of
this sequence aqparently without reaching the
Windsor Group. his thickness is comperable to
the thicknesses intersected in the drillholes at
the Walton occurrence to the north. This
sequence probably unconformebly overlies the
highly deformed Windsor Group. This successlion
comprises interstratified red siltstone, gypsum,
anhydrite, and limestone in the lower parts of
SR5-2 and most of SR5-3 borgholes. Salt was
intersected at a depth of 350 m (1150 ft.) in
SR5-3, which wes abandoned in salt at 366 m (1200

Tabhle 2-6. Chemical analyses, Otter Brook Springs
Shubenacadie-Stewiacke deposit.*

Spring Sample No. 36
FIELD NOTES AT TIME OF SAMPLING

Temperature of atomsphere, °F . n.d
Temperature of brine, °F ...... n.d
Baume degrees ..esvessressassne n.d

Equivalent specific gravity ...

LABORATORY NOTES

Specific gravity at 60°F ...... 1.0033
Total solids at 110°C ,...vees. 0.60
Reaction ...cviiiesviasisnanens N
ANALYSES OF SOLIDS

- ..sse0vsoPer cent 18.64
K erevnssnsonars svsaeseePET cent n.d.
CEa voivnnns wasrsrresasesoPEr cENt 12.33
Mg civsvassenensn «eesesa.Per cent 0.27
504 vesaresssssnssasansssfer cent 29.12
Cl usenananan caransressaaPeEr cent 29.38
Br vovcenns vessnsseensrssPET cent Med.
I cevvessrnrmsararannn ...Per cent n.d.

Totals .hvienvacinrnrenseasass 89,74
HYPOTHET ICAL COMBIMATION

CaSUk Cnserersbbannas ++e.PeT CENL 41,25
Cally sevrvnnnnnnn. .. essaPEr cent
Mg50, -evneniiniiennnean. Per cent 0.25
MaCly weovvininnennnannan, Per cent 0.86
KESOl+ ..... sesrssssusanns.Per cent
KCYl ssuersiacensneesssas.Per cent
Na SOH ....... resrsesnasPEr CENt
NaCl ......... reasssssssPer cent 47.38

Totals tovivevivnarasvessensnsss B9.784
* Cole (1930a)


































Windsor limestone is the Macumber Formation
(Weaks, 1948) which overlies with apparent con-
tﬁgmlty, sandstone, shale, and conglomerate of
orton Group. The Macumber Formation is
o¥erlain by and is eguivalent in part to the
egbroke Formation which consists of limestone
E?i?%e conglomerate. This is considered by
sal t?" (1967) to be a post-Carboniferous
are (10N collapse and cavity fill feature. Both
partOVerlaln by a thick basal anhydrite {gypsum},
1976fr the Vinland Formation of Moore and Ryan
unit or Lawer Sulphate (Weeks, 1948). These
Bnds dppear as relatively continuous outcrop
i S along the northern outcrep limits of the
ndsor, but are offset by numerous faults.

thi The hasal anhydrite is in turn overlain by a
(Te Sequence of red siltstone and shale
intg“ycape_ formation of Weeks, 1948), salt and
anh gstratlfled limestone, shale, and gypsum-
DOWEI;;ES beds, Due to extensive structural
Bay) Y related to faulting and folding
they % 1963) the stratigraphy of this part of
drilfPCtlon 13 not readily discernible from the
Bupe N and outcrop data. The Windsor Group
SequeBSIUn 1s overlain by a nearly flat lying
of oCe of red shales and red and grey sandstone
assi ®  Scotch Village Formation which was
(1953?Ed to the Riversdale Group by Stevenson
cen } however, more recently these rocks have
to i datqd with spores and are equivalent in age
minime Pictou Group (Howie and Barss, 1975}. A
Villsu“ total thickness of 200 m of Scotch
the I%e Formation is indicated by Bell (1964) in
of ip 136-1 hole drilled 2.4 km to the northeast

=1, This hale was sto ed at 306 m without
Pﬁnetrating salt. " PP .

a“hjelge rocks jn the Walton area have been
fauit ; d to severe deformstion with extensive
fuldilng_(Boyle, 1963) and complex folding. The
rﬂckang 18 not readily seen in the Windsor Group
the & due to the scarcity of outcrop and cover of
well z°t0h Village Formation. Complex folding is
Groy *posed, however, in the underlying Horton
whargaexPOBed on the Walton River north of the

Xpegt This degree of deformation could be
Part ; ed in the adjacent Windsor rocks, in
dr_tlcular, those occcurring abave the basal anhy-

i
Unde: :Ege::}t as the latter is very mobile when

isg Jhe salt in the Walton occurrence probably

basal © thlc'{ A Subzone salt that overlies the

Furmﬂt?"hydrlte and is overlain by the Tenmycape

thigg o0 (Weeks, 1948). The lateral extent and

a Ness variations of the salt unit are unknown

logal 8 presence is known only from very genersl
°f two boreholes 3.7 km apart.

SE0PHyYs 1og

aa Sfea in the vicinity of the Walton occurrence

Buugu°1Uded on Nova Scotia Research Foundation

(Figser gravity anomaly maps 11E/04W and 21H/01E

8qua)y; 28 and 2-13) at a scale of two inches
8 one mile,

ingh Detaiteg gravity surveys at a scale of 1

Fuu“defFals 200 fest by the Nova Scotia Research

8tion i i
exploration(1957) were directed at small mineral

targets along the Horton-Windsor
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Groups contact. In the more central parts of the
Windsor outcrop area away from the contact only
major roads were traversed. Because of the
complex geology and widely spaced survey lines,
anomalies that could be attributed to salt may
not appear on Figure 2-13.

GEDCHEMISTRY

Salt springs are common in the area., The influx
of salt brine into the Walton Mine indicates that
salt is being actively dissolved. Cale (1930a)
reported two salt springs in the vicinity. The
Walton Spring {No. 13) is reported to be locatsd
on the western bank of the Walten River, approxi-
mately 450 m south of the bridge. The Rainy Cove
Spring (No. 32) is reported to occur in a marshy
area on the southern side of Rainy Cove Braok,
2.4 kn southeast of Pembroke. Cole (1930a),
reported the analyses of brine samples from these
springs Table 2-7. The moderate CaS0, analysis
indicates the dissolution of gypsum or“anhydrlts
in addition to halite.

Table 2-7. Salt spring analyses, Walton area,
Hants County*

Spring No. 13 32
FIELD NOTES AT TIME OF SAMPLING

Temperature of atmosphere , °F 76 n.d.
Temperature of brine, °F ..... 47 n.d.
Baume degrees ....ieisnissices n.d n.d.
Equivalent specific gravity .. - -

LABORATORY NOTES

Specific gravity at 60°F ..... 1.0163 1.0170
Total solids at 110°C ........ 2.14 2.41
Reaction ......cu.... ervresaans N N
ANALYSES OF SOLIDS
NE& vevevecassana.Per cent 31.30 30.83
K oiovivsesssseaPer cent 0.19 0.22
A tovicenennanes Per cent 5.13 4,89
Mg .ciesevsvnva.Per cent 0.09 0.08
SO, +esvesseaeaaPer cent 11.24 11.12
Cl wisvereerans..Per cent 4928 48,34
Br vivseieresns. . Per cent none none
I verveiiiiinna.Por cent none none
Total ...veveravesnees 97.23 95.48
HYPOTHETICAL COMBINATION
CaSl, ........ ++:Per cent 15.92 15.75
CaCly ........,..Per cent 1.05 0.72
MgS0y, ...vcan... .Per cent - -
MgCly ....co..... Per cent 0,35 0.18
KaSOL weverennnns Per cent - -
KEl N .« «.Per cent 0.36 0.42
Na,50, ......e.. .Per cent - -
Na€l 4.0000001 Per cent 79.55  78.37
Total cevninrnsvennes 97,23 95.44

*Cole {1930a)

Wright (1931} reported on the salt spring
occurrences in the Walton area. The Walton River
Sprimg (Wright's Spring No. 3) occurs at the
contact between Windsor "Zone A" limestone



















CHAPTER & CUMBERLAND
AREA

INTRODUCTION

T?‘? Cumberland area in northern Nova Scotia
Atig't:'_w) is the major salt producing area in
Minen 1c Canada. Canada's first underground salt
C wag established here by the Malagash Salt
P::Pany in 1919 and operated until 1959.
esiﬂtly, two salt deposits are being exploited.

of D agpan vacuum-evaporating brining operation
as :‘“ ar Chemicals Ltd., which opened in 1947,
100 Present annual production of approximately
mine 00 short tons. The Pugwash underground
in ;9ggerated by Canadian Salt Company, opened
8Pproxin. has a present annual production of
Ximately 1 000 000 short tons.

are reFDUr‘salt deposits and two salt occurrences
N ea f\oganed in the Cumberland area (Fig. 1-4).
intrusc' cage they are related to large diapiric
eas lons of Windsor Group rocks in the axial
E"\OmaliOF faulted anticlines. Bouguer gravity
that gao C0incident with the anticlines indicate
length alt is probably present throughout their
the sul.?.lth"“gh only the salt relatively close to
Petro) ace has been explored. Deep drilling by
salt Oeun exploration companies indicates that
ureg Ccurs in gpeat thicknesses in the struc-
repor{._ed Potash mineralized intervals have been
Pugwagh from the salt at Nappan, Oxford,
it appe, and Malagash, although from present data
i uOSse“s to occur in relatively small discon-
W gap o058 of low grade (less than 5% KD).
8t Becy .occurrences recognized in the area are
seVEral\uth and Roslin. In addition, there are
but ha areas where salt is strongly suggested,
8 not been established by drilling.
of ttheb Cumberland area is considered to be one
Pot agh better areas for commercial deposits of
si'“ilarita?ed on its stratigraphic and structural
Coverey Nles and proximity to the recently dis-
and Salt ew Brunswick potash deposits at Sussex
1979+ SPrings (Worth, 1972; Anderle et al.
19813, ingston and Dickie, 1979; and McCutcheon,
e ‘pre An additional favourable factor is that
estan);.oonce of potash salts has already been
ished in the area.

in IN addition to their historical importance

Cllnbesrallt mining, the salt deposits in the
9torageand area have potential for underground
in * . Relatively new and continually advanc-

the 9::storage technology has been directed at
derqr of salt gstructures for the development of
Thegg~ 0UNd caverns through solution mining.
Purpogeg VerN8 can be used for a variety of
Ney d including petroleum storage and, with
.8torgee tYeloped ‘technology, for the possible
Fundy T'?f compressed air for peaking power when
depositsldal Power is developed. The salt
re 4o, 2Nd occurrences in the Cumberland area
Beekwitﬁl‘lbed in alphabetical order and include:
ROalin y Malagash, Nappan, Oxford, Pugwash, and

CENERAL GEOLOGY OF THE CUMBERLAND AREA

; T
in Pa:: Cumberland area (Fig. 1-10) is located
COuntie 8 of Cumberland, Pictou and Colchester

8 in northern Nova Scotia. The area is

N
SOmg Bulletin No. S
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underlain by a very thick sequence of Carbonifer-
ous rocks which occurs in part of the Cumberland
Sub-basin defined by Bell (1944, 1958) as that
area to the north of the present day Cobequid
Uplands. Although Carboniferous sediments
comprise the major portion of the post-Acadian
rocks in the Cumberland area, biostratigraphic
data (Howie and Barss, 1975) indicate the
presence of rocks as old as Middle Devonian and
possibly as young as Early Permian (Pictou
Group). The Carboniferous and Middle to Late
Devonian rocks are confined to a deep, block
faulted trough. They are bordered on the south
by Early Proterozic to Middle Carboniferous aged
rocks of the Cobequid Highlands and to the north,
in part, by the crystalline basement of the West-
morland Upland. A smaller intrabasinal basement
high occurs in the vicinity of Hastings on the
northern side of the Minudie Anticline.

This summary is not intended to critically
assess the validity of depositional models, stra-
tigraphy or tectonics in the area. In the
absence of more detailed and direct examination
of these aspects it is only possible to restate
what has already been discussed by previous work-
ers. More detailed assessments may be found in
published work by Bell (1926, 1944, 1958), Shaw
(1951), Copeland (1959), Howie and Barss (1975),
Poole et al. (1970), Poole (1976), Kelley
(1967a), Belt (1968), van' de Poll (1972), White
(1972), Donochoe (1976), Wallace and Donochoe
(1977), Donchoe and Wallace (1978), and in the
unpublished work of petroleun exploration
interests and others.

The Cumberland Sub-basin is an east-west
trending sedimentary basin containing up to 8000
m of terrigenous clastic and marine evaporite
sediments deposited in the waning stages of and
after the Acadian (Devonian) Orogeny (Howie and
Barss, 1975). It is part of a larger deposition-
al area variously named the Fundy Basin, Fundy
Epieugeosyncline, or Fundy Aulacogene that
developed upon the broken Acadian Orogen in
Atlantic Canada during a series of tectonic
episodes collectively termed the Maritime
Disturbance (Poole et al., 1970). Sedimentation
in the Sub-basin was, for the most part,
dominated by post-Devonian (post-Acadian)
nonmarine clastic shedding from highlands (inter-
and intra-basinal) although the Middle to Late
Devonian terrigenous derived clastic rocks with
volcanic rocks are possibly syntectonic (van de
Poll, 1972). The only major marine sedimentation
occurred during the deposition of the Windsor
Group when basin restriction and extensive
evaporite sedimentation (CaSO, and NaCl) prevail-
ed. These thick evaporite deposits occur in the
present configuration as thickened walls, ridges
and domes in halotectonic (Halbouty, 1967)
diapiric anticlinal structures that extend to
depths of 5000 m and locally up to 6100 m accord-
ing to Howie and Barss (1975). The structures
appear to have the configuration of tight en
echelon anticlines with longitudinal bounding
faults that are locally offset by transverse
faults. White (1972{ concluded that the
evaporites separated the basement block faulted
tectonic regime from the overlying salt tectonic
regime both of which occur in a rift basin
getting. This assessment is an extension of the
rift basin model outlined by Belt (1968).
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subsurface nature and extent of the intrusions.
A north-south seismic profile across the Wallace
structure was interpreted by Bidgood (1970) to
indicate shallow southward dips in the Windsor
Group except in the immediate wvicinity of the
salt intrusion. He indiceted a depth to the
major salt of 2100 m in the south and 1800 m in
the north. The intrusion is associated with a
fault. A  north-south seismic profile near
Canfield Creek south of Pugwash showed a similar
configuration, according to Bidgood (1970), with
dips to the south and a depth to salt of 2400 m
in the south and 2100 m in the northern end of
the profile. Steep dips are indicated on the
flanks of the intrusion and Bidgood (1970)
suggested that the Malagash Anticline between
Oxford and Malagash is salt cored and may be
fault controlled. These seismic sections support
the interpretation of major diapiric evaporite
movement in the Cumberland area.

BECKWITH OCCURRENCE
LOCATION

The Beckwith occurrence is located in the Little
River Beckwith area (Figs. 1-4, 1-10 and 4-2)
approximately 6.5 km north of Oxford, Cumberland
County, northern Nova Scotia (NTS 11E/13W). The
area lies between the Shinimicas River and River
Philip which empty into the Northumberland Strait
13 km to the northeast.

The area is readily accessible by paved
Highway 204 and gravel roads connected with the
Trans-Canada Highway 104 between Truro and
Amherst. The main line of the Canadian National
gailway between Truro and Moncton passes south of

xford.

The terrain in the vicinity is typical of
the Carboniferous Lowlands with gently rolling
hills rarely exceeding 75 m in elevation.

HISTORICAL BACKGROUND

Cumberland County was investigated for its potash
potential by Hayes (1931). At that time the
Beckwith-Little River area was not examined due
to the absence of such indicators as salt springs
or seeps.

In 1966 Scurry-Rainbow 0il Ltd. undertook a
sulphur exploration program in the Province with
Windsor Group salt structures sas the major
objective. The Beckwith area was selected for
drill exploration after a gravity survey by the
Nova Scotia Research Foundation outlined a sig-
nificant negative Bouguer gravity anomaly in the
vicinity (Fig. 4-1). Although a total of five
holes were drilled, only the SR27-3 hole was
reported to have intersected salt, with halite
veins from 313 m (1028 ft.) to total depth at 315
m (1035 ft.). This drillhole consisted of steep-
ly dipping red shale and minor grey shale.
Typical Windsor Group siltstone, gypsum and lime-
stone were intersected in two other holes, but
they were abandoned before reaching salt.
Sulphur or potash was not reported in any of the
drilling.

GEOLOGY

The Beckwith area was mapped by Bell (1945) as
part of the Shinimicas sheet (Fig. 4-2)., Strata
mapped in the area belong to Windsor, Censo-
Riversdale and Cumberland-Pictou Groups. The
major structure present is a Windsor Group cored
faulted anticline along the trend of the Minudie
Anticline.

The Beckwith structure has a triangular
outline with a concentric unit succession from
core to margin comprising Windsor Group
evaporite, limestone and shale; Middleborough
Formation (Canso Group?), red sandstone, shale
and minor conglomerate; Boss Point Formation
(Riversdale Group), grey and red sandstone and
shale, limestone-conglomerate; Cumberland Group,
grey and red sandstone, grit end conglomerate,
and red shale; and Pictou Group, red sandstone,
shale, grit and conglomerate. The Pictou Group
succession is faulted against the structure's
northern border which has an east-northeast
strike.

In 1966 Scurry-Reinbow 0il Ltd. drilled five
sulphur exploration holes (Fig. 4-3) in the
central part of the Beckwith dome (Fig. 4-2).
The salt intrusion believed to be responsible for
the Bouguer gravity negative anomaly outlined in
a gravity survey by the Nova Scotia Research
Foundation was not penetrated. A major salt mass
is probably present st depth, but would require
deeper drilling to establish. SR27-1, drilled
near the Windsor-Middleborough contact on Purdy
Brook, penetrated only steeply dipping red shales
and was abandoned at 136 m. Nearby SR27-2 pene-
trated only gypsum (bedding dips unknown) and was
stopped at 70 m in a sandstone-gypsum breccia.
SR27-3, drilled spproximately 1 km southeast of
SR27-1, penetrated only red shales with minor
salt veins at the bottom and was abandoned at 315
m. SR27-4, drilled eapproximately 0.6 km
north-northwest of SR27-1, intersected a thick
section of red shale to 173 m and then a section
of interstratified limestone, green-red shale,
and gypsum when the hole was abandoned at 246 m.
SR27-5, drilled approximately 1.8 km north of
SR27-1, penetrated a thick section of interbedded
red-grey sandstone, and shale with some thin
calcareous conglomerate and was abandoned at 276
m. This sequence, although in an area mapped as
Windsor, is probably part of the overlying Upper
Carboniferous succession. It may be assigned to
the Claremont Formation end/or Boss Point Forma-
tion but. possibly may be as young as Pictou
Group. The presence of this sequence indicates
that younger rocks occur on the southern side o
the fault, but due to the scarcity of outcrop in
the area the map unit boundaries and overall con-
figuration are subject to revision (Figs. 4-2 and
4-4). The outcrop area of the Windsor Group is
probably smaller and the geology more complex
than that mapped by Bell (1945).

GEOPHYSICS

The Beckwith area is included on Nova Scotia
Research Foundation Bouguer anomaly map 11E/13 at
a scale of 1:31 680 and on a Scurry Rainbow 0il
Ltd. map (Fig. 4-4). The Nova Scotia Research




';Ol;ngat}()n (1966a) interpreted the anomaly using
q/cp erical model with a density contrast of 0.25
~CCy and a radius of 2073 m (6800 ft.) centred
cma depth of 2316 m (7600 ft.). A good fit of
catzgted gravity and observed gravity was indi-
tion - In the fitting of gravity data the selec-
of the density contrast is based upon assum-
Wind“;ean density values of 2.20-2.25 g/cc for
Youn or Group.evaporites and 2.40-2.50 g/cc for
valyaT; clastic rocks.  The density contrast
true 18 critical and any variations from its
the ; 2iue will affect both the depth and size of
interpreted body.

ECONMIC coNSIDERAT IONS

The occy
halite ve
not  been
Minera)lg
further 4

rence, as is presently known, comprises
eina only and the parent salt mass has
Aintersected. The presence of potash
1s possible, but may only be tested by
salt eeper drilling. The depth to the main
°l‘de1~masfs 18 in excess of 300 m, probably in the
een r° 450 to 600 m. Salt springs have not
withinegol‘ted in the area. The area is located
mainlip, »5 km of the Canadian National Railway
Tence a: between Truro and Moncton. The occur-
f eo Presently known is not considered to be
Onomic importance.

MALAGASH DEPOSIT
LOcAT 10y

The
wau:z;agash deposit is located in the Malagash-
County area (Figs. 1-4, 1-10 and 4-5) Cumberland
alaga’sh northern Nova Scotia (NTS 11E/14).
ich 18 Jlocated on the Malagash Penninsula
Strajt bOrms a ridge into the Northumberland
Wallgee ccMeen Tatamagouche Bay on the south and
depoSit Hal‘boul‘ on the north. The Malagash
Malageq, . this report includes not only the
broagep (Hine structure, but also includes the
the yq;, ¥estern extension of this structure in
allace area.

highwlhe area is readily accessible by paved

Pict,_mya (including Routes 6, 368 and 246) from

Paveq ,r Oxford and Pugwash, and a series of un-

13 1Dcafads-' The Canadian National Railway line

town of ed in Wallace Station 2.5 km south of the

Shope Wallace which is located on the southern
of Wallace Harbour.

of tT:e terrane in the Malagash area is typical

seotia -arboniferous Lowlands in northern Nova

Tare), With gently rolling hills where elevations

Wity 1 Sxceed 75 m. A distinct ridge coincides

Strajy'® Malagash Anticline. The Northumberland

Shal ], shoreline is characterized by broad
Tiver estuaries and bays.

"ISTWI(:M_ BACK

The
SaltMa.lagash Salt Mine was the first underground
Ning operation in Canada. Interest in the
8 sparked in the later part of the nine-
Seepy  Sentury by discoveries of salt springs and
dept ), of 1912, "aalt water was encountered at a
o 25 m in a water well bored approximately
tur Sitl‘theast of Malagash Station (near the fu-
t°l‘iea € of the Malagash Mine). A detailed his-
Summary of the pre-1912 references to

.
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salt was described by Hayes (1920) and Cole
(1930a,b). In 1917 Chambers and McKay were
sufficiently encouraged by analyses of the well
water brine to begin a churn drill exploration
program for salt in the vicinity. Twelve holes
were sunk with salt brine encountered in six, at
depths varying from 26 to 34.4 m (85 to 113 ft.)
below the surface. Based on the success of the
initial drilling a diamond-drill hole was then
drilled on the site to test for the presence of
rock salt. Salt was intersected from 28.7 to
52.7 m (94 to 173 ft.) below the surface and a
shaft was sunk 137 m east of the diamond-drill
hole to further assess the salt deposit. The
shaft penetrated salt at a depth of 26 m (85
ft.). Further diamond-drilling both underground
and from the surface confirmed the existence of
an exploitable salt deposit and commercial pro-
duction of salt from the Malagash salt mine
operated by the Malagash Salt Company began in
1919. -Hayes (1920) described the early history
of mine development and its basic geological
situation.

Potash minerals in small quantities were
encountered in 1919. The potash occurred in
variably thick discontinuous lenses and pods of
crystalline, pink and green sylvite in a halite
matrix. Ellsworth (1926) analyzed samples taken
over the potash mineralized intervals.

Mining, engineering and ore grade problems
culminated in the closure of the operation in
early 1959. By this time the operators had
successfully explored and developed the Pugwash
mine at Pugwash, 26 km to the west. A history of
the Malagash Mine from its discovery to abandon-
ment has been compiled by MacQuarrie (1975).

In 1965-1966 geophysical and geological pro-
grams by the Nova Scotia Research foundation and
Nova Scotia Department of Mines, funded by the
Atlantic Development Board resulted in a deep
diamond-drill exploration program for potash in
the Malagash-Wallace area. Four holes were
drilled to the west of the Malagash Mine to
assess the geology and potential extension of the
potash mineralized zones known to occur in the
Malagash Mine. Two holes were successful in
intersecting significant potash mineralized
zones.

No further potash exploration drilling has
been undertaken in the area since the 1966 Potash
Program. Exploration has apparently been
discouraged by the great depth and low grade of
the mineralized interval as it is presently
known. Recent discoveries of potash deposits in
similar circumstances in New Brunswick may
encourage a reassessment of the potash potential.

In 1973, Anschutz Corporation drilled
Wallace Station No. 1 near Wallace Station, 5 km
west of Wallace No. 1, in exploration for petrol-
eum. The Windsor Group salt zone was intersected
between 2506 and 3980.7 m (8222 and 13 060 ft.).

GEOLOGY
The Malagash area has been investigated by many

workers since early (pre-1900) geological explor-
ation began in Nova Scotia. The geology of


















g?s ft.) are exposed west of Gravois Point and
- m (725 ft.) are exposed at Malagash Point.
ree younger units of his "™™illstone Grit" are
eggrted to be more varisble and include thickly
sh led grey-green sandstone, brown and green
hf- € interbeds and grit-conglomerate beds.
incie nonfossiliferous blue limestone beds are
ne Uded in this unit. The total minimum thick-
88 is in excess of 762 m (2500 ft.)

(1920;he_ "Millstone Grit", according to Hayes

arbon] is overlain with unconformity by the Late

er.°”ﬁferous or Early Permian "New Glasgow

Shaies y comprising conglomerate, sandstone and
e (Pictou Group of Bell, 1944).

The Carboniferous stratigraphy of northern
Scotia was redefined by Bell (1944) in terms
ori 1i'°°k stratigraphic groups related to his
edgf(‘ﬂ!l)j defined biostratigraphic units. This

€Tinition was required due to the variable
(1922‘)? of a given lithological succession. Bell
8sgent considered his groups to represent an
epoS-l-Bge of strata in which no major breaks of
fUBsiitmn had been detected, and which contain a
val flora and fauna of a specific time inter-
the .Dell's (1944) terminology is the basis of
Suce Present: nomenclature of the Carboniferous
windesslon and include, from base to top, Horton,
p; 080f, Canso, Riversdale, Cumberland, and

Nova

to tr?ell (1944) applied the revised nomenclature
Lime te Malagash Anticline. The "Carboniferous
(190§)°nej' map unit of Faribault and Fletcher
> 18 referred to by Bell (1944) as the
Sandgt Group. The overlying conglomerate and
Mapp, done unit Faribault and Fletcher (1905)
u"it: as the "Millstone Grit" is termed as two
Loy, Bell (1944) reported that faulting
on t?lht the Windsor Group salt zone into contact
with eCStJuthern side of the Malagash Anticline
Northe l‘il‘e.mont Formation conglomerate; on the
o oM side with Clsremont Formation conglomer-
the or Mlddleborough Formation; on the west, with
on hlddleborough Formation (Canso Group?); and
y°ungee east, with beds of the Windsor Group
®xpog T than the salt. An overturned section
that ed to the north of the deposit (presumably
(1944)”1‘8vmusly described by Hayes, 1920) Bell
P°int reported as containing Claremont and Boss
e ormations of the Riversdale Group which
bedaunconformably overlain by northerly dipping
ap u°_f the Pictou Group ("New Glasgow Series"
Mt of Faribault and Fletcher, 1905).

St
"tural Configuration

The

Strucgtl‘uctural configuration of the Malagash
| -Ure has been described and interpreted by
PregeVestigators. A summary of these will be
davelnted in the following paragraphs. With the
Ma) o OPMent of the underground workings in the
Subaﬂiih Salt Mine, the three dimensional
Pealiz 8ce attributes of the structure were
E°"°lu§gd in greater detail. Hayes (1920)

The galt at Malagash occurs ss a stratified
®Posit interbedded with rocks of the
issisgippian (Lower Carboniferous) period
"d apparently forms an integral portion of

|
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(Carboniferous) Limestone

the Windsor
series.

The Malagash salt horizon lies along
the axis of an anticlinal fold, and may,
therefore, be crumpled locally and perhaps
thickened by isoclinal folding and
duplication of strata.

The dimensions of the salt deposit can
only roughly be approximated .... Assuming
that the beds have not been duplicated by
folding or deleted by faulting the actual
thickness of the original beds is probably
more than 300 feet, and less than 500 feet,
measured at right angles to the dip.

The salt strata are probably offset by
faults at certain localities, but the
reqularity of the strata along the coast to
the north, for a distance of about
three-quarters of a mile, suggests that the
salt may extend without serious interruption
for an equal distance along the strike, and
the sedimentary character of the salt points
continuation in depth parallel to the dip of
the enclosing rocks. '

Ellsworth (1926) reported (extracted below)
that Hayes' (1920) prediction of "local
crumpling”" was verified by mining operations, to
a depth of 200 feet.

The steeply inclined bed which supplies the
present high-grade product has been folded
almost into a horseshoe shape and minor
faulting, crumpling, thickening, thinning,
and duplication of beds occur in extreme
degree. The structures indicate that the
salt body has been subjected to at least two
major external deformative forces which have
acted in directions more or less at right
angles: the first, due to the anticlinal
folding along an east and west axis, has
probably squeezed the salt up into the crest
of the anticline; the second, due to trans-
verse faulting with accompanying or subse-
quent compressional stress in a direction
approximately parallel to the anticlinal
axis, has further folded and perhaps thick-
ened it; and finally a possible lateral
movement of the fault blocks may have
introduced a shearing stress as a third
component of the deformational forces. As a
result of the combined action of these
forces, the structure of the Malagash
deposit in many respects resembles that of
salt domes described in the literature,
though it is not intended to imply that it
is necessarily circular in outline or that
the mass has risen any great distance, if at
all from its point of origin, as is the case
in many foreign examples. The extreme
deformation and duplication of beds, the
steep inclination of the strata, the loca-
tion in the crest of an anticline, and the
capping of residual gypsiferous material
... are cited by Hahn as characterisitic of
salt domes in general ... there is no proof
so far that the deposit ever actually pene-
trated through originally overlying rock
formations. 1If, however, the lower part at
least of the gypsiferoua material capping
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It is inferred that the western bound-
ary of the salt deposit is the transverse
Fault that may be seen at the shore about
450 feet northwest of the salt mine. The
fault there is a normal Fault with strati-
graphic upthrow on the esst side according
to Normen, of 500 feet or more. The eastern
boundary of the salt deposit is unknown,
although it is seemingly also a fault.

The general structural configuration of the
Malagash structure is illustrated in the "Stake
Road Section™ of Bell (1944} (Figs. 4-5 and
4-7). The Stake Road trends roughly north-south
and has outcrops of the major rock units which
define & cross-section through the Malagash
Anticline. Bell (1944) indicated the following
stratigraphic sequence in the southern 1limb of
the Anticline in descending order:

PICTOU GROUP: brownish red sandstone and
shale; 1300+ fFeet thick
——————————— fault - - - = = = = = = = =

RIVERSDALE GROUP Boss Point Formation: grey
sandstone, massive and flaggy, minor guartz-
psbble conglomerate; 1500+ feet thick.

Claremant Formation: brownish red arkose,
arkosic sandstone and conglomerate with limy
and kunkur nodular beds near base; 1800 *
feet thick

--------- disconformity - - - - = - - - -

Middleborough Formation: finely micaeous

and crossbedded, brownish red sandstone,

siltstone, and shale; 1500% feet thick.
——————————— fault? - - - - = = = = = =

WINDSOR GROUP: brownish red sandstone,
siltstone, mudstone, and shale {based upon
the presence of a gypsum? sinkhole, Fig.
4-5, Section C-Cj).

Bell (1944) expressed some resecvation about
the certainty of the presence of Windsor satrata
along the Stake Road (based upon a amall sink
hole?. He stated, however, that on the evidence
of large (gypsum) sinkholes, it is definitely
present one half mile southwest of the smaller
suspected sinkhole. Gypsum is also reported by
Bell (1944) to outcrop one half mile Ffarther
west. To the east of the Stake Road, Bell (1944)
reported the Middleborough Formation overlain
unconformably by Pictou Group strata. Windsor
atrata have not been established at surface in
the area to the east of the 5take Road except for
the western end of the Malagash Salt Mine area.
Middleborough Formation strata apparently eccupy
the axial area between the eastern and western
Windsor outcrop areas.

In 1966 the Nova Scotia Department of Mines
and Nova Scotia Research Foundation undertock a
potash exploration survey in the Malagash-Wallace
area. The potash assessment involved geclogical
mapping (Fig. 4-5) and geophysical surveys
including detailed gravity (Fig, 4-8) and total
intensity magnetometer (Fig. 4-%9). These surveys
were followed by dismond-drill exploration of
selected targets. The first hole, Malagash No. 1

(Fig. 4-10), was drilled at the western end of
the Malagash Mine, eastecrn Windsor Group outcrop

area. The hole collared in the Middleborough
Formation penetrated Windsor Group gypsum at
224 m (734 ft.) and intersected salt from 264 m
(865 ft.) to a total depth of 306 m {1004 ft.).
The overlying Middleborough Formation, comprising
red shale and sandstone, are very steeply dipping
{65° to BO") and are extensively brecciated. The
Windsor Group gypsum is indicated to be less
steeply dipping (20°-40") and is apparently in
fault contact at a depth of 224 m with the
Middleborough Formation.

The Windser outcrop area south of Wallace
was explored with four drillholes. Wallace No. 2
(Fig. 4-11) was drilled near the eastern terminus
of the Windsor outcrop area and penetrated two
separate salt intervals, 372-542 m (1221-1778
ft.) and 756-798 m (2482-2618 ft.), before it wes
abandoned at a depth of 798 m (2618 ft.). Bed-
ding dips in the cored intervals of ths hole are
reported to be moderate (20-40°), Since only the
salt intervals were cored, the dips of the sand-
stone and shale intervals are not known, and the
effects of brecciation and faulting are not
determinable. It is probable that faulting and
possibly folding are responsible for the occur-
rence of two salt horizons. Numerous thin lo¥
grade potash mineralized intervals are found 1N
the salt-shale breccia intervals of Wallace
No. 2 (Fig. 4-11). The western terminus of the
outcrop area was tested by the Malagash No.
dismond-drill hole. Malagash No. 2 intersect
brecciated Windsor Group gypsum, anhydrite, an
green-grey brecciated mudstone-siltstone to 2
depth of 171.3 m (562 . ft.) where sandstone and
giltstone were penetrated to a final total depth
of 248 m (814 ft.) (Fig. 4-10). Thess lowel
sandstones are reported to be similar to the
rocks of the Middleborough Formation exposed oOF
Wallace River. If this is the case, then the
section is stratigraphically out of order, and i%
attributable to either overfolding and/or thrusat
faulting., Bell (1944), in a possibly analogou®
gituation, indicated overthrusting of Windsor 3"
the Wallace River section to the west (Figs. &4-%s
4-7). He described the geology in Fast Wallac®
area from exposure on the southern shore of Laz¥
Bay and nearby stream outerops (Fig. 4-12) &9
follows:

This area lies west of the Stake Rosd 10
fast Wallace settlement. It is crossed bY
Wade Brook, in the lower part of which the
presence of the Windaor group is attested bY
gypsum sinks. It contains also the outcroP
of gypsum esast of Wade Brook slready not
in discussion of the Stake Road geetion
From this outcrop northwesterly almost to
the shore at Fast Wallace, a diastance ©
about BDDD feet, there are no known outcrop?®
of Windsor stratas, The gypsum east of Wad®
Brook dips at a high angle {up to
degrees) southerly and obviously lies in the
south limb of the Malagash anticline, QOver~
lying strata of the Middleborough formatiof
consisting of brownish red, finely micaceou$
sandstone, siltstone, and shale, outcrop ©
Wade Brook southwest of the gypsum, striking
about 15 degrees south of east and dippind
75 degrees south. Whether they overlie th®
gypsun unconformably or are separated by ®
fault is unknown.
















RIVERSDALE GROUP
Boss Point Formation

grey and brownish red sandstone,

lenticular limestone conglomerate

beds. Thickness: 3600 feet, north limb;
4350 feet, south limb

Claremont Formation
brownish red to brick red arkosic
conglomerate, some red sandstone and
kunkur bearing shale.
Thickness: 450-500 feet.
Fault in north limb, disconformity in
south limb

Middleborough Formation
brownish red sandstone, siltstone and
Shale. Thickness: 275 feet, north
limb; 3175 feet, south limb. Fault in
north  limb, possible  fault or
disconformity in south limb.

"INDSOR gRoup

Poorly exposed, yellowish brown and
grey, calcareous sandy shale, shaly
imestone. Thickness: uncertain.

of QT}?.‘s section (Fig. 4-12) is probably typical
intrus-lghe? erosional level, or lower level of
mobjjoion in the Malagash Anticline with the
welllauce Windsor core not fully exposed. The
latey —,"AVer section was generally confirmed in
Wa)1oo OTilling along strike to the east near
ace statjion.

Statif,?, 1N973 Anschutz Corporation drilled Wallace
2outh 0. 1 in exploration for petroleum, 2.5
80Ut hye :est of Wallace Station and 5 km west-
tupg) bsl of Wallace No. 1 on the Wallace struc-
Limy) Ft_!ck of the Mslagash Anticline (southern
gen.,ral.lgs- 4-5, 4-13). The following is the
the ,.;.28d stratigraphic succession reported in
Oroyg, p _Surface to 134 m (440 ft.) Middle-
Mingggy . Ofmation; 134-491 m (440-1610 ft.)
2010 ¢, yTOUP; reverse fault; 491-613 m (1610~
£ )Cll?remont Formation; 613-792 m (2010-
(2600~80.5 Middleborough Formation; 792-2455 m
2455 5066 ft.) Windsor Group €? Subzone;
Subzono 0. M (8056-8222 ft.) Windsor Group B?
Sroy, 5., 2506-3981 m (8222-13,060 ft.) Windsor
14,00p 'y Subzone (salt); 3981-4267 m (13,060-
453¢ m 1') Windsor Group shale and chert; 4267~
1nterv31 4,000-14,883 ft.) Horton Group. The
g“rtcm 4432-4536 m (14,540-14,883 ft.) in the
Toup is reported to contain 51% salt.
difficulties required multiple direc-

edrj 5 . N
1at':'ryl.lllng resulting in a rather complex

s 1
J.(;.na ng
wel) ll.'] E

A
tated bamhldthward dipping thrust fault was postu-
°Poumyr acDonald 8973) to explain the Middle-
°V9r1yin ormation-Windsor Group section to 491 m
maloyg Kthe younger Claremont Formation.
of int measurements are indicated in
iy 2idewa) ervals of the salt although analyses
Nicetq 1 core from these intervals did not
8 correlation with potash minerals.

T:N Mine

e

ge

“%ri:::gy of the Malagash Mine site has been

(1920, 1939  various workers including Hayes
)y Ellsworth (1926), Chambers (1924),

g
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Norman (1932b), Bancroft (1938), Messervey (1950)
and MacQuarrie (1975). Detailed descriptions of
the mine are found in these reports and only a
general description is summarized in the
following paragraphs.

The Malagash Mine shaft is located 550 m
south of the Northumberland Strait Shore on the
southern limb of the Malagash Anticline (Figs.
4-5, 4-6, 4-14 and 4-15). The salt occurs as
complexly deformed, variably thick, steeply dip-
ping beds interstratified with gypsum and anhy-
drite. The rock salt is reported to have a dis-
tinct 5 cm thick banded structure with colours
ranging from pure white to very dark grey with
bands of red occurring locally. Insoluble
material such as anhydrite, gypsum and clay occur
as broken beds, stringers and irregular patches
that originally were probably interstratified
with the halite, but through deformation became
broken and mixed in the mass. The mine is
reported to have operated on three main salt
seams, the MacKay, the Chambers, and the Lucas
seams. The major salt production in the mine has
come from the Lucas seam which is made up of
three beds: a lower one consisting of pure white
crystalline halite, a middle bed of
interstratified salt, gypsum and anhydrite, and
an upper bed of crystalline white halite with
interstratified dark salt bands. The MacKay seam
is reported to have inconsistent salt quality.
The Lucas seam bed has a general strike of 115°
and has an average dip of 45° south.

Extensive plastic deformation involving
complex folding was prevalent in the mine (Fig.
4—"?. Hayes (1920) postulated that strata dupli-
cation by folding or deleted by faulting probably
existed in the salt mass. Later mine development
substantiated that local crumpling, attenuation
and thickening accompanied by complex isoclinal
folding was present. Folding of the deposit is
responsible for variations in the salt seam
thicknesses making mine workings somewhat erratic
(Fig. 4-14 and 4-15) because they had to follow
the salt in the deformed beds. A large number of
diamond-drill holes were drilled to explore and
develop the Malagash Mine deposit (Fig. 4-16).

The Malagash Salt Mine was worked using an
open stope system. A longwall cutting machine
undercut the salt seam before blaating. This
method was used until the dip of the seam became
too steep at depth, and the undercutting proce-
dure was abandoned. Mining width averaged 1.8 m
(6 ft.) and had a maximum width of 3.7-4.3 m
(12-14 ft.). Drilling underground was done with
both electric and compressed air drills. The
salt that required beneficiation was treated
through flotation and fusion processes. Brining
operations involving water sprayed on the salt
were carried out on part of the MacKay seam.
More detailed descriptions of the mining methods
and development history are found in Hayes
(1931), MacQuarrie (1975) and in Nova Scotia
Annual Reports on Mines for the period in which
the mine operated.

GEOPHYSICS
Miller and Norman (1936) published the results of

a torsion balance gravimetric survey of the
Malagash salt deposit. A gubstantial gravity
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Table 4-1. Analyses of salt

South Wallace
Cameron (1965a)
{parts per million)

Sodium 500+
Potassium 20.0
Iron n.d.
Calcium 810.0
Manganese 63.2
50y n.d.
Chloride 250+
Ph 7.3
Conductance (mhos x 10-5) 1800
Sg n.d.
potash minerals aasociated with breceiated
mudstone. Part of the deposit was mined for salt

in the Malagash Salt Mine which operated on the
eastern end of the deposit between 1919 and
195%9. Potash, mainly sylvite, was encountered in
saveral variable, but econtinuous low grade zones
as well as in scattered lenses in the mine. Pot-
ash was intersected in the Wallace No., 1 drill-
hole 10 km to the west of the mine and in Wallace
Mo. 2 drillhole 4.25 km west of the mine on the
same structure. Much of the deep exploratory
drilling was concentrated on the southern limb of
the steeply dipping structure.

The area is readily accessible by paved
highways, gravel roada and railway linea. The
Northumberland Strait shore and Wallace Harbour
are within eagy reach of most of the area and
could potentially be developed for tide water
shipping facilities. The deposit is not being
used at present and the area will require further
exploration to determine if economic salt and
potash deposits are present.

NAPPAN DEPOSIT
LOCATION

The Nappan depoait is located in the vicinity of
Nappan 5 km south of Amherst (NTS 21H/16), north-
western Cumberlsnd County, northern Nova Scotia
{Figs. 1-4, 1-10 and 4-18).

The area is readily accessible by paved
highway from the Trans-Canada Highway 104 that
runa between Truro through Amherat to New
Brunswick. The mainline of the Canadian National
Railway between Truro and Montreal passes within
1.5 km of the Sifto Salt Company brining mine.
The area is located spproximately 8 lm south of
the Cumberland Basin where potential tidal power
installations are being evaluated.

The area ia located near the lowlands of the
Chignecto Isthmus which lie between Nova Scotia
and New Brunswick. These marshy lowlands rarely

exceed 30 m in elevetion and are generally at
or near ses level., The highland area to the south

brines, South Wallace and Malagash.

Peter Murray well, Malagash
Cole (1930a)
(milligrams per litre)

99 500

550

70

1 370

220

3 110

Chlorine 154 700
n.d.
n.d.

1.200 (15.5°C)

Hypothetical Combinatian
(parts per thousand)

NaCl 252.90
KC1 1.04
MCl , 0.86
CaCl, 0.22
caso, 4.42
Fedjs 0.10

is characterized by wundulating hills with

elevations of up to 150 m,

HISTORICAL BACKGROUND

The Nappan deposit is located in the Minudie
Anticline that was explored for potential petro-
leum deposits by Imperial Dil Limited between
1926 and 1932 and by Sun 0il Company Limited
between 1945 and 1947.

The Minudie structure has been known in geo-
logical literature for over 100 years. Logah
(1845} deacribed and measured in detail the
otrata of the coastal section from the crest ©
the Minudie Anticline to the middle of the
adjoining Cumberland coal basin ayneline. He
reported a section, in exceas of 1500 m thick, of
conformable Pennsylvanian sediments containing &0
upright standing coal forest. Dawson (1868)
elaborated on the paleontology of the section.

A reconnaissance survey of Nova Scotia if
1926 by International Petroleum Company (Irnptari31
0il Limited) outlined the Minudie structure 82
having good petroleum potential which warranted
further investigation (Roliff, 1932),

Pohl in Hayes (1931) reported that salt
water was encountered in a water well near Uppel
Nappan. fresh water used in the 1927 drilling
operation returned salty betwsen 70 and 85 m (2%
and 280 ft.). This indicated that st least part
of the structure contained salt althaugh it8
precise configuration was unknown.




N In 1928 Imperial 0il drilled six test holes
negr Nappan, south of Amherst, to confirm the
Jture of the anticlinal structure. Four addi-
al‘-'"'!&l holes were drilled in 1929. Early in 1931
Wlldcat test well, Amherst No. 1, was drilled
wg 8 total depth of 1260 m (4134 ft.), The hole
dr?t stopped in the Windsor Group gypsum, anhy-
ge ® and aalt without completely penetrating the
,qu!mce, establishing that the structure was not
gist.a_Simple anticline, but rather has a dome or
inﬂmrlc configuration with accompanying thicken-
9 of the core evaporites.

Mine In late 1942 the Nova Scotia Department of
a oy studied the Nappan area in connection with
eXgrODpaed drilling program to check the possible
m €nsion of the salt beds encountered in the
wagarllﬂl Dil Amherst No. 1 hole. The test area
of p-ocated approximately 1.5 km west-southwest
hole e Imperial 0il hole. Although the Ffirst
inte was ahandoned, the second and third holes
Novg cocted salt. Based on the success of the
the Cotia Depsrtment of Minss investigation and
Iney t'“PFl‘lal 0il Amherst No. 1 well, Maritime
Dl‘ads Fles Ltd. began boring brine wells for the
Uction of evaporated salt at Nappan in late
Sungs In the same year Sun Dil Company spudded
ucﬂ No. 1 exploratory well for petroleum. The
€0 well intersected salt but had to be aban-
at 1981 m (6499 ft.) due to drilling
rth In 1946 this well was relocated 46 m
Hopt,, *Nd redrilled as Sunoco No. 1A. It reached
Wag F'! Group strata at approximately 1850 m and
1947 'ihally sbandoned at a depth of 3506 m in
*  The section reported as Horton is now
bag to belong to the Censo-Riversdale Group
19g5y YN Spores (Howie, personal communication,
Werat; By 1947 the Maritime Industries Nappan
Ovep tmn was in production. The company took
ang |, he abandoned Sunoco Mos. 1 and 1A 0il wells
QDEME? these for brine production. The Nappan
b lon is gtill in production and is now owned
Omtar Chemical Ltd. Sifto Salt Division.

dei)y " 1975 Gulf Dil Canada Limited ot al.
layy ©d Hastings No. 1 in exploration for petro-
Anmhgy Near Hastings, approximately 9 km east of
Carbos-' Thia "well which intersected Upper
abandnlfeﬂ}l-ls astrata was reported to have been
that ned in "Older Paleozoic" metamorphic rocks
ft W&re first encountered at 2783 m {9130

idens i o, ROCks of the Windsor Group were not
"tified in this borehole.

gy

The

mappggf'hgy in the Mappan area was deacribed and

almhlirpy geologists with Imperial 0il Ltd. A
Figura led version of this map is presented in
NapD&n 4-18.  1In general form the structure at
INntiels 18 that of an eroded east-west trending
typg "iMe (Fig, 4-18). This anticlinal strue-
opg, known as the Minudie Anticline or Anticlin-
ot extends From Shepody Bay in New Brunswick

Suet %est, to near Brookdale, approximately 3
alyy '-'theast of Amherst, on the east. Geologiec-
Lu\'er B Minudie Anticlinorium is defined by
uldﬁat a“d, Upper Carboniferous units with the
®qign’ Windsor Group occurring in the axial
Fﬁrmat.a“d the successively younger Middleberough
Pogy, 0Ny Boss Point Formation, and Pictou Group

on the flanks.
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The Windsor Group consisting of red shale,
gypsum, and anhydrite rocks in the core area, was
asgigned by previous workers such as Roliff
(1932) to the A Subzone. These rocks, where
exposed, are reported to be highly folded and
contoerted. They exhibit flow structures and Form
a gseries of small and large complex antiforms and
gsynforms within the larger Minudie Anticlinorium.
The northern and southern limbs of the Anticli-
norium are characterized by relatively consistent
strikes and moderate dips, in contrast to the
more variable attitudes in the core region. On
the northern flank of the Anticlinorium, Roliff
(1932) reported red shales of the Windsor Group
Subzone A overlying the gypsum, but the overlying
Subzone B limestone succession is apparently con-
cealed by the overlapping Pictou Group. In many
areas the Windsor Group is overlain by chocolate
red shale and siltstone of the Transition Forma-
tion of Roliff (1932} which appears to be
equivalent to the Maringouin or Shepody Formation
of Shaw (1951} or the Middleborough Formation of
Bell (1944). The Middleborough Formation is
overlain by a sequence of sandstone and shale
called the Boss Point Formation (Riveradale
Group).

The Boss Point Formation is in turn over-
lain with apparent angular unconformity by sand-
stone, shale, and conglomerate of the Pictou
Group, 0On the northern flank of the structure in
the Maringouin Peninsula, MNew Brunswick, gently
dipping Pictou Group rocks rest upon highly
inclined beds of the Boss Point Formation
(Roliff, 1932).

The stratigraphy of the Windgor Group out-
crops in the area were described by Bell (1944,
1958). The lower evaporite succession (A Sub-
zone} of the Windsor Group is overlain with
uncertain relationship by red shales and fossili-
ferous B Subzone limestone., The limestones are
exposed at several localities around the Minudis
Anticlinorium in particular on its southern
limb. Hayes (1931) described the section at
Lower Maccan on the southern limb of the struc-
ture as having 18.3 m (60 ft.) of red and grey
shale overlain by a 27 m (90 Ft.) bed of lime-
stons similar to that at Lime-kiln Brook (Fig.
4-19). The strike exposure of the limestone
yields good collecting of the fauna that he
indicated is dominated by abundant Diodoceras
avonensis, the B Subzone guide fossil. inkhale

topography reported to stratigraphically averlie

the limestone by approximately 76 m (250 ft.) was
interpreted ss a gypsum horizon. Acearding to
Hayes (1931} the gypsum occurred as a lens,

because gypsum was keown only to occur
stratigraphically below the Subzone B
limestones. The sinkhole topography may,

however, be related limestone karst, Hayes
(1931) reported that 366 m (stratigraphic) (1200
ft.}) of fine grained ripple marked sandstone
{Middleborough "Formation?) are reported to
overlie the B Subzone limestone section.

Bell (1958) studied the Maccan River section
in more detail and interpreted the succession
somewhat differently. His section has a total
exposed thickness of 88 m (290 Ft.)}. He
recognized & two part subdivision instead of g
single limestone unit in which a limeatone aof the












Eggsghgig?p comprising grey and red sandstone and

Bely The Lime-kiln Brook section was described by

(195g) 1244, 1958). It is noteworthy that Bell

indi reconsidered his earlier assessment and

For Cated that the Windsor Group-Middleborough

ratmation contact might be a disconformable
her than conformable contact.

The fauna of bed 3 of the Lime-kiln Brook
On indicates an upper part of Subzone B of

l,‘;sw,lnds-xor Group. The presence of Nodosinella
E‘(BEH_I_G (in bed 18) probably indicafes Subzone
ell, 1944),

8ectj

knm ¢ Upatream in Lime-kiln Brook approximately 1
1imBa:t—northeast from the quarry, the uppermost
BXpoa one unit from the "quarry section" is
thatsed' In this exposure, Bell (1944) reported
idd) ;he limestone section was overlain by
liMesg orough Formation arkosic grit. The same
Took One unit is again exposed farther east near
dale, where it was reportedly quarried for
is Here again Bell (1944) reported that
the overlain by red grit and conglomerate at
1im88t338 of the Middleborough Formation. The
prbbabone was considered by Bell (1944) to be
iMBstly C Subzone. The upper units of this
One section he equated with the upper units
LiMeqf Maccan River section to the west. The
QQQOrd?ln Brook area is extensively faulted
i"dic tng to Bell's (1944) map (Fig. 4-19). He
Ahtica-EG that the southern limb of the Minudie
e ine was folded back upon itself. The upper
th b? the limestone section and conglomerate at
poOrlase of the Middleborough, he reported to be
ate g exposed in the axial area of the subordin-
eagt 00+ This fold apparently accompanies an
bopggueot. trending thrust fault where Middle-
Bogg d" Formation strata are thrust against the
ang 4, 03Nt Formation. The Boss Point Formation
Groy, -, Sometimes unconformably overlying Pictou
Grg P Strata are down faulted against the Windsor
Foert.lmestone section or against Middleborough
MiHUd.IOD strata on the northern limb of the
le Anticlinorium.

the cL°Wer Windsor A Subzone gypsum outcrops in
ang we"tfal region of the Minudie Anticlinorium,
Bey) "8 Quarried to a small extent, near Nappan.
Sacj . 744) stated that the Windsor limestone
St ;0" (B and C Subzones) is underlain by a
?andag" of brownish to brick red mudstone,
indj,.0ne, shale, and then gypsum. He further

orered that if the lowest Windsor limestone
{§ 7" %PPing in the brook west of Lime-kiln Brook
intgpontinuous in  section with the gypsum
Ppro.cted in the Imperial 0il drillhole located
intg<imately 425 m to the north, then the
the °v°1 comprising red siltstone and shale is in
Poggorder of 245 m. Hayes (1931), using similar
Mty N9, indicated this interval to be approxi-

Y 275 m thick.

betteeeep exploration drilling has provided a
Miﬂua- understanding of the geology of the
anticl? Anticlinorium. The early uncomplicated
Mare ,"al model was proven to be invalid when
beep han 1000 m of evaporites were interaected.
wag. drilling for petroleum in the Nappan area

Under taken in three holes: the first,
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Amherst No. 1 was drilled by Imperial 0il Limited
in 1931, and two were drilled by Sun 0il Company,
Sunogo No. 1 and No. 1A between 1945-1947 (Fig.
4-20).

Prior to the drilling of the Amherst No. 1
well, Imperial 0il Ltd. drilled ten shallow holes
with depths ranging between 32 and 243 m to
evaluate the configuration of the structure
(Fig. 4-18). Gypsum was penetrated as bedrock in
six of these. The four remaining holes penetrat-
ed younger strata flanking the structure. Roliff
(1932) reported that in planning the Amherst No.
1 test, it was estimated that the Windsor Group
gypsum, salt and limestone would not extend
beyond the depth of 300 m. It was estimated that
a sequence of 600 to 1200 m of red and chocolate
shales and conglomerate would be found, followed
by the Horton Group Albert Formation.

Amherst No. 1 first penetrated salt at 280.4
m after intersecting an interbedded (collapse
brecciated) sequence of gypsum, sandstone, con-
glomerate, limestone, and dolostone. Between
280.4 and 488 m, seven salt intervals were inter-
sected with an aggregate thickness of 52 m. From
488 m to the total depth at 1260 m, 8 salt beds
totalling 384 m were intersected with major thick
gypsum and anhydrite interbeds. The major salt
intervals intersected are: 527.3-554.7 m, 664.5-
716.3 m, 734.6-759 m, 777.2-868.7 m, 923.5-1063.8
m (981.5-984.5 m is reported to be similar in
appearance to the Malagash potash mineralized
zone), and 1207-1237.5 m. The salt is described
from drill cuttings as being mostly white to
clear white with some pink and reddish coloured
salt locally abundant.

The stratigraphic and structural configura-
tion of the salt units encountered in the drill-
ing was not precisely known. Cross-sections
drawn by Imperial 0il Limited to accompany their
geological map portray the evaporite succession
in the core area of the Minudie Anticlinorium as
being tightly folded and probably highly contort-
ed. This severe deformation appears to be due to
the mobile nature of the evaporites produced by
their flowage and has resulted in a reat
thickening in this part of the section %Fig.
4-21). This situation is not wunlike that
encountered in the Pugwash and Malagash Mines
and probably occurs in all the Windsor Group
outcrop areas in the Cumberland sarea.

In early 1943 the Nova Scotia Department of
Mines begsn diamond drilling approximately 1500 m
west-southwest of the Amherst No. 1, in the
vicinity of an old gypsum quarry. Salt was pene-
trated at 237.4 m (779 ft.) in NSDM 961 and was
abandoned in salt at 273 m (895 ft.). NSDM 962,
drilled 194 m northeast, penetrated salt at
270.7 m (888 ft.) and was abandoned at 340 m
(1114.5 ft.). The depth to salt in both drill-
holes is similar to the 280 m (920 ft.) depth to
salt in the Amherst No. 1 well. Maritime Indus-
tries Limited began boring brining wella for the
production of evaporated salt in 1945.

In 1945 Sun 0il Company drilled Sunoco No. 1
(Fig. 4-20) in search of petroleum approximately
800" m east of the NSDM 962 and 600 m west-
southwest of Amherst No. 1. Salt was first pene-
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Table 4-6.

Depth

CaC03 Na_$0, Nall KC1
(ft.)

980-990 3.00 3.40
1050 - -
1100 - -
1731-61
1820
1980
2223
2280
2330
2440 -
2640 -
3052 -
3230 -
3240 -
3250 -
3275 -
3460 -
4000 -

73.94 6.33

4,89
11.09
6.17
0.85
0.48
1.84
2.52
2.65
92.25 4.58
96.70 1.58 0.54
96.72 1.45 1.19
- trace -

- trace -

- none -

91.82
81.80
91.40
95.30
97.20
96.80
96.50
96.70
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*Imperial 0il (1932)

CaS0, CaCl, MoCl,
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Figure 4-24. Bromine content of halite in Sunoco
No. 1A, Nappan depoait.

Mineral assemblage by conventional combination, Amherst No. 1 (in per cent)*

5i0, Moisture

Fe03 K50,

ALp3

- 0.48 13.40 0.32

trace trace - - 2,04
trace 0.32 2.56
trace trace - - 0.63
trace trace - 0.14
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Syncline (Bell, 1944) which plunges eaaterly fro"
River Philip toward Tatamagouche (Fig. 1-10). The
axial area ia occupied by Pictou Group strat®
The major atratigraphic units in the Oxford are?
(Fig. 4-25), include from oldeat to younge®
according to Norman and Bell (1938):  Windsof
Group compriaing gypsum, red ahale, limeatone Bnd
grey shale; Claremont Formation compriaing Ié%
conglomerate and grit, some sandstone and shalé’
Boas Point Formation comprising grey to I®
interbedded aandatone and ahale; Cumberland GrovP
(lower division) compriaing red conglomerate &N
rit, sandstone and shale; Cumberland GrouP
?upper division) compriaing grey aandstone 3"u
shale, red ahale and aandstone, coal; and Pictod
Group comprising red sandstone, shale 8"
conglomerate, some grey aandstone and shale.

Norman and Bell (1938) indicated that th®
Cumberland Group atrata reat unconformably qus
the Bosa Point Formation. A aimilar situation 3"
apparent on the northern flank of the Malagas!
Clairmont  Anticline where gently diPPJng
Cumberland Group and Pictou Group strata appe®
to overlap the Windaor Group in the axial are?
The contact between the Windaor and Pictou GrouP?
ia mapped on River Philip on the aouthern side ot
Oxford. Norman and Bell (1938) indicated th®
the Pictou Group atrata in the area reat disco™
formably upon the Cumberland Group atrata. T
area mapped on the northern aide of the atruct‘,’re
may repreaent an onlap and overatep aituatio
where Pictou Group atrata onlap Cumberland Grouw?
atrata and both may overatep the Windsor Group!
Claremont and poaaibly Boaa Point Formations. ‘n
posaibility of Windaor Group rocka occurring 19
an intruaive and faulted relationahip may not b
ignored however, and indeed that ia a highl]
probable aituation. In general, the situation "
Oxford ia similar (in aurface expreaaion) to thn
Mlpudie Anticlinorium, but ia not aa broad. he
this reapect, it may more cloaely reaemble t

western end of the Minudie atructure (see NapP®”
depoait).

The abundance of aalt water apringa Bsg
ponda teatifiea to the subaurface disaolution
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salt. Shallow diamond drilling at Oxford in 1924
and 1926 failed to penetrate salt at depths to 91
m (300 ft.). Diamond drilling by the Malagash
Salt Company in the eastern end of the Windsor
Group in the core exial area in 1953 penetrated
salt bearing shales at 79 to 125 m in MSC-43
(Fig. 4-26). The salt is reported to occur as
reddish veins and crystals and is apparently
secondary in origin. The parent salt mass of
these salt veins appears to have been intersected
in drilling by Amax Potash Ltd. in 1979
(MacDougall and Polley, 1980). Two holes were
drilled less than 1 im west of MSC-43 (Fig.
4-25). The first, APD-1, (Fig. 4-26) intersected
overburden and clay-mudstone to 132.6 m (435 ft.)
and then salt with clay-mudstone to the total
depth at 382.2 m (1254 ft.). Potash (grade
unknown) with salt is reported at 209.1-226.8 m
(686-744 ft,). APD-2 intersected overburden and
clay-mudstone to 110.3 m (362 ft.), then clay-
mudstone, salt and anhydrite to the total depth
of 623 m (2044 ft.). Potash was not reported in
this hole.

A schematic cross-section (A-A1) through the
Oxford occurrence is presented in Figures &-27
and 4-25. This interpretation is based upon
minimal inconclusive subsurface and surface
data. The basic structural configuration is
interpreted to be a diapiric anticline consisting
of Windsor Group evaporites and mudstone. The
northern border is believed to be a major fault
that has been overstepped by Pictou Group rocks.
The exact nature of the southern contact is
uncertain but also may be a major fault or shear
zone. The Windsor Group evaporites and
siltstone-mudstone in the axial area are probably
highly deformed.

GEOPHYSICS

Gravity surveys by the Nova Scotia Research
Foundation have delineated a Bouguer gravity low
anomaly (greater than 10 mGal) that coincides
with the Windsor Group in the core of the struc-
ture (Fig. 4-28). The centre of the low is lo-
cated eaat of the MSC-43 drillhole and the
parent salt maas which may be responsible for
this anomaly has been proven recently by further
deep drilling. In addition to the gravity
surveys, Amax Potash Ltd. conducted a shallow
penetration reflection seismic survey across two
lines near the location of the AOP-1 and -2
drillholes (Roth, 197%a, b). These surveys
provide minimal information about the geoclogy of
the Windsor Group, but locally are useful in
confirming the location of the contacts with
younger rocks.

GEOCHEMISTRY

Potash minerals associated with the structure may
occur in a similar highly deformed situation to
that established in the Malagash Mine and in the
Wallace Noa. 1 and 2 holea drilled in the
Malagash area 40 km to the east.

Cole (1930a), reported the occurrence of
three salt springs present in the Oxford area as
follows:

Oxford Springs (Nos. 9, 10, and 10A). In
the park to the southweat of Oxford,

Cumberland County, there are a number of
saline springs, ponds and wells. At one
place on the west side of the road about one
mile to the south of the town of Oxford @
concrete dam has been built which impounds
the water back so that a lake covering
several acres has been formed, the water in
which is decidedly saline. In the interval
to the east of the salt lake and between
the highway and the railway there is @
spring flowing at the rate of about two
gallons per minute (No. 9). On the property
of Laurin Thompson, 1/2 mile to the south of
the salt lake, two wells have been drilled
from which brine is flowing. These wells
are about 100 feet apart and they flow into
a saline pond of several acres in extent.
The first well (No., 10) has a flow from a
stand pipe of 1/2 gallon per minute, while
the second well (No. 10A) has a flow of one
gallon per minute.

The springs were sampled and the analyses
reported by Cole (1930a) and are presented in
Table 4-7. The waters have similar composition,
but spring No. 9 has higher CaS0, indicating
dissolution of significant gypsum in addition to
the salt.

Table 4-7. Salt spring sample analyses, Oxford
area, Cumberland County*
Sample No. 9 10 10A

FIELD NOTES AT TIME OF SAMPLING
Temperature of

atmosphere, °F 79 79 79
Temperature of brine, °F 46 50 18
Baume degrees n.d n.d n.d.
Equivalent specific

gravity - - -

LABORATORY NOTES

Specifc gravity at 60°F 1,009 1.016 1.0177
Total solids at 110°C 1.32 2.25 2.45
Reaction None None None

ANALYSES OF SOLIDS
Na ........ per cent 27.96 32.97 33.01

K ceeveeeess per cent 0.09 0.12 0.08
per cent 7.41 3.74 3.40
per cent 0.11 0.15 0.14
per cent 16.97 8.44 8.10
Cl cvvvevses per cent 44.11 81.79 51.37
Br +ve.v00.... per cent none, none none
I...eccoe.. per cent none none none

Totals... 96.65 97.21 96.10

HYPOTHETICAL COMBINATION
CaS0y, ...... per cent 24,06 11.94 11.56

CaClj ...... per cent 0.94 0.65

MgSOy ...... per cent - - -

MgCls ...... per cent 0.43 0.59 0.56

56504 sessse per cent - - -
ceceesss per cent 0.17 0.23 0.15

Naéﬁﬂu «e-s. per cent - - -
NaCl ....... per cent 71.07 83.80 83.89

Totals... 96.65 97.21 96 16

*Cole (1930a)






















vflginal beds due to the effects of tectonism.
®ither the stratigraphic top nor the base of the
m’.""dsor evaporite succession is exposed in the
mlne. Due to sxtemsive deformation and flowage
2Ny salt unite have estimated thickness only,
melle the more competent anhydrite units ars
inagured with some degrse of accuracy. In most
beg Ances, Evans (197Z) concluded that only salt
Fais in the fold nose could be considered as
andrly close to the true thickness. The falding
that refolding in some areas are often so severe
avantinor  laysr stratigraphy of the thinner
N'elfn? was not determinable. This situation waa
min illustrated in the southeastern part of the
Eveng 8rea as shown on Figures 4-32 and 4-33.
of 13 (1972) also indicated that the fracturing
ho dule thick anhydrite beds {main and danburite
i &) during the deformation and intrusiaon has,
me aress, produced a mixing of the strati-
not ..f units. The true sequence therefore was
Teadily determinable.

ture The eveporite sequence in the Pugwash struc—
acey 18 dominated by enhydrite and halite which
1nter both as thick beds and as interbedded
badar"&lﬁi that are transitional into the thick
St pg; 500 frontispiece). The lower part of the
by thigl‘aphlc column in the mine is characterized
bl‘oune 8cercity of anhydrite, the predominance of
Midgt to black halite and the sppearance of red
’“ixtuona with potassium salts. Sylvinite, a
gt +T® of halite and sylvite, ies also indicated
attri‘:,n horizons at this level. Evans (1972)
8emi Uted the halite colouration to finely dis-
Nated red and brown clay.

aect."‘e contact between the mine stratigraphic
of t:;on described by Evans (1972} and the section

the g Windsor Group described by Bsll (1944) in
a Fauf{"ar Hill area to the southwest is probably

Cites in the Pugwash mine as mapped by Evans
datay} 1972) (Fige, 4-32 and 4-33) is the best
sa)t 8d documentation of the stratigraphy of any
9tl.u°tmtrualve in Nova Scotia. This complicated
Injg YI® was not apparent or appreciated in the
4.2¢" 2 surface diamond-drill exploration (Figs.
fa1g Nd 4-34), Evans (1972) concluded that the

re L O'figuration and sevarity of deformation
diapi:imilar to the struetural configuration of
i“terms'- but suggested the Pugwash structure is
defqp, odiste hetween piercement diapirs and

Med anticlines.

?¥%The complex structural configuration of the
267

the chree distinet fold trends are described in
is aQWash structure by Evans (1972). One trend
Covep l;allal with the peripheral Pennaylvanian
Ingt g, %ld axis trend. A second trend is approx-
arg Y Perpendicular to the first. Bath trends
Penng Atributed to the influesnce of the
Intgpii¥anian structure on the growing diapir.
ing "y¢ TiNg Fold patterns resulting from a blend-
in o Compressive forces are reported to occur
°l'ignt Centre of the structure. A third trend,
Nagy t'; slightly southeast, is found in folds
He ® northwestern border of the structure.

r
"l'n.,e';“ted that a plot of the measured fold axes
'i‘hieh iz Pugwash Mine shows a radial arrangement
nt

rugi> Characteristic of dome type diapiric
1ona,  Most of the folds in the halite
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units of the Pugwash structure, are similar and
quasi-similar folds with ateeply dipping axial
planes and parallel to subparallel isoclinal
limbs. Thin aphydrite interbeds have parallel
geometry. Evans (1972) reported that refolding
of these tight Ffolds has produced complex Ffold
forms with closures, crescent-gshaped closures and
"hooked" fold forms common. These interfering
fold forms are attributed to a single continuing
deformation rather than separate periods of
deformation although the latter is possible. 1In
the folding, the halite responded to the stress
in a plastic manner and flowed extensively. The
thick anhydrite beds are believed to have, in the
early stages, bent under etress until their
competence resulted in failure and rupture.
These thick beds were broken, dislocated and
apparently carried passively as rafts by the
flowing salt in the later atages of the strug-
tures development. Attenuation associated with
the halite flowage was often so severe that it
apparently eliminated parts of the sequence.

The unconformable contact between Windsor
and Pictou Groups strata described to the south-
east of the Dewar Hill quarry is not exposed on
the northern aide of the structure., Faribault
and Fletcher (1905), as previously mentioned,
indicated a poasible fault along this contact.
Several factors must be considered in assessing
this contact to determine whether it is an
angular unconformity or a Ffaulted intrusive
contact. Crosa-sections drawn by Evans {1972) in
the viecinity of the Pugwash Mine (Fig. #4-33)
indicate a relatively sharp contact between the
steeply dipping Windsor evaporite succession,
cccurring stratiqgraphically below the limestone
and shale section st Dewar Hill, end the more
gently dipping Pictou Group sandstones. Based on
this field evidence, aimple angular unconformity
with Pictou strats overlapping the Windsor Group
evaporites does not seem to be an attractive
alternative. The contact between Windsor Group
evaporites and the Pictou Group (Fig. 4-33) is
very steeply dipping over a vertical interval aof
150 m. This dip would be highly unusual hetween
water laid sediments deposited over and against
water socluble strata. It is more probable there-
fore, that a combination of overlap and later
faulting are responsible for the present confi-
guration. The growth and development of the
Pugwash structure, like other Cumberland area
salt structurea, gppears to have caused sedimen-
tary disconformities, angular unconformities, and
overstep relationshipa in its vieinity., It is
probable that the onlapping of Late Carboniferous
(Pictou Group) sediments was complets and
occurred prior to the breaching of the structure
and the subseguent exposure of the soluble strata
in the core ares. This Pictou Group capping was
probably intruded by the mobile evaporite in the
COre, Eventually, creatal block faulting and
erosional processes removed the covar, exposing
the evaporite core. Subseguent solution and
collapse produced a variably thick residual mud,
and inaoluble gypsum limestone breccias to cap the
evaporite core (Fig. 4-33),

Pugwash Mine

Initial development in the Pugwash Mine uased a
regular grid, room and pillar method based on an
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Table 4-10.
Depth

Feet Metres X

8860 2700.5 0.046
8890 2709.7 0.082
8915 2717.3 0.125
8945 2726.4 0.142
8975 2735.6 0.062
9065 2763.0 0.068
9085 2769.1 0.149
9110 2776.7 0.097
9135 2784.3 0.082
9210 2807.2 0.132

*Baar (1966)

In the initial development stages of the
Pugwash Mipe in 1959, reserve estimates were
placed at 181.4 Mt (200 million short tons),
although no average grade or recovery ratio were
indicated. The production of salt from the
Pugwash Mine was slightly less than 1.09 Mt (1.2
million short tons) in 1979. Geological re-
sources based upon 50% halite content in a block
3000 m long, 800 m wide and 300 m thick to a max-
imum depth of 500 m indicates approximately 725.6
Mt (800 million short tons) of unknown grade.

CANFIELD CREEX

In 1966 Scurry-Rainbow 0il Ltd. undertook a
sulphur exploration program in salt structures in
Nova Scotia. The Canfield Creek area located 6.5
km south of Pugwash (Fig. 1-10) (NTS 11£/13 East)
was selected for diamond drilling (Figs. 4-29,
-40, -41 and -42),. It was believed to be
underlain by a salt structure that was indicated
as a negative Bouguer gravity anomaly (5 mGal)
coincident with Windsor Group outcrop. A single
drillhole, SR29-1, was drilled to a total depth
of 420 m (1380 ft.) and penetrated an inter-
stratified section of brick-red sandstone, silt-
stone, and shale with minor grey shale. The hole
was not cored, end bedding dips are not known.
Mapping by Faribault and Fletcher (1905; Fig.
4-29) indicated moderately to gently dipping
younger (post-Windsor Group) rocks dipping north-
west and southeast away from an oblong (2.2 x 1.2
km) core of vertical to steeply dipping Windsor
Group red shale, gypsum, and a limestone with a
fauna similar to Lime-kiln Brook section bed
number 2 (Bell, 1944). Windsor Group gypsum is
located several hundred metres south of the
drillhole. Bell (1944) indicated the Windsor
Group was faulted on three sides against Pictou
Group strata (Fig. 4-42). The structure
resembles the outcrop pattern of the Pugwash
structure (on a smaller scale), but an accurate
comparison is not possible with the present data.

A seismic reflection profile through part of
the Canfield Creek dispir is interpreted by
Bidgood and Blanchard (1967) to be similar to the
Malagash-Wallace structure.

HEAD OF WALLACE BAY (SIMPSON LAKE)

Gravity surveys by the Nova Scotia Research
Foundation have outlined a small 4 mGal negative

Drill cutting sample analyses, C-96-V, Pugwash area*

Br “NaC1 SBr/100%NaC1
0.0101 99.1 0.0102
0.0106 98.6 0.0108
0.0140 94.9 0.0147
0.0132 92.5 0.0142
0.0132 97.5 0.0135
0.0132 99.9 0.0132
0.0132 97.5 0.0135
0.0107 99.9 0.0107
0.0101 99.9 0.0101
0.0126 99.1 0.0127

Bouguer gravity anomaly st Head of Wallace Bay
near Simpson Lake (Figs. 4-29 and 4-37) approxi-
mately 9 km southeast of Pugwash (NTS 11E/13
East) and 8 km west of Wallace (Fig. 4-29).
Faribault and Fletcher (1905) indicated an
elongated area 1.6 km by 0.8 km mapped as Windsor
Group containing sinkholes (gypsum?) and a salt

spring. This outcrop area coincides with the
gravity sanomaly. Although the area has not been
drilled, the presence of a small salt structure

is suspected.

MALAGASH ANTICLINE BETWEEN WALLACE RIVER
AND OXFORD

The portion of the Malagash Anticline between
Oxford and the Wallace River (Figs. 1-4, 1-10j
NTS 11£/12, 11E/13 East and 11E/14 West) was
investigated as part of a regional potas

asesessment by Hayes (1931). This portion of the
structure has not yet been fully explored by deeP
drilling although Bouguer gravity anomalieg
coincident with the Windsor Group in the core ©

the anticlinal structure suggest salt intrusion
occurred along its length.

Hayes (1931) reported that the bedding dip8
of the Windsor Group in this part of the Malagash
Anticline are about 35° south. The dips becom®
steeper easterly toward the Wallace River wheré
Faribault and Fletcher (1905) indicated dips Of
60-70° south. Hayes, (1931) suggested that the
thrust faulting (presumably toward the north
brought the Windsor Group to the surface in &
asymmetric anticline. He described the souther?
contact of the Windsor Group as a conformabl®

onlap of "Millstone Conglomerate"™ which 18
robably equivalent to Middleborough and/of
laremont and possibly in part Boss Point

Formations of Norman and Bell (1938).

The Windsor Group strata in the axial are®
have an outcrop width of 0.8 to 1.5 km. Bell
(1944) reported that the presence of gypsum i
the area is indicated by numerous sinks. Bell
(1944) also reported that the Malagash Salt
Company drilled a hole at Hartford (Fig. 4-43) tO
a depth of 46 m (151 ft.). The drillhol®
reportedly intersected calcareous grey shale®
containing Lower Windsor fossils. Bedding dip8










Table 4-11.
Cumberland County*.

Sample Na.
FIELD NOTES AT TIME OF SAMPLING

Tempersture of atmosphere, °F
Temperature of brine, °F
Baume degrees .........qu00..
Equivalent specific gravity .

LABORATORY NOTES

Specific gravity at &0°F ...,
Total solids at 110°C .......
Reaction ....

ANALYSES OF SOLIDS

------ Trrenr b

Na .iiiviererseasnsss.Per cent
K ooiarereenas ++oPer cent
Ca «iovvivevrernansa.Por cent
Mg ....... veesesPer cent
S04 venean eses.Per cent
Cl ...... vesresees...Per CENt
Br ..ivveveviveean...Per cent
I ievieiiiiiniivaeaoPer cent
Total ........

HYPOTHETICAL COMBINATION

CaS0y ..cvuvvvnesssa.Por cent
€allo vvvierenavnnsssPer cent
MgS0y ciieveisnansas.Per cent
MaClg vvvvnvaennnann .Per cent
K80y, ... sreesssPer cont
KC1 +vvviveenennnnaesPer cont
Na S0y ..cvvuveanna.Par cent
NeCl svvvvnnennnn «+-s.Per cent

Tatal v.ovuenss

*L. H. Cole (Table 1, p. 8, 1930a).

Ty
(15‘;5;&):? in the area by Shaw (1951) and Cole

drillln 1941 the Nova Scotia Department of Mines
Blam . NSDM 931 for special investigation at
d'ill ilver, near Springhill. The hole was
trat ed tg g depth of 153 m (501 ft.) and pene-
gypaed altecnating thick beds of red shale and
i 1"“: Salt was not intersectad although salt
8y Ndicated in the vieinity by the presence of a

ar' : 2 .
°°“the§5§?g (Salt Springs Spring) 0.4 km to the

1nd;29 (Table

The analyses of water from thia
4-12), reported by Cole (1930a),
e the major dissolved constituent is NeCl

Ow CaSDq.
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Chemical anslyses of salt springs in the Hartford-Hansford area,

7 12 14 15
75 77 76 76
62 50 65 47
1.5 n.d n.d n.d
1.010 - - -
1.012 1.0133 1.0005 1.0139
1.63 1.89 0.71 1.84
None None None None
27.69 35.00 36,50 33.32
0.32 0.01 0.22 0.18
0.156 2.20 0.65 1.82
0.33 0.21 0.13 .16
15.94 2.00 0.21 9.23
45,89 57.11 58.14 51.99
n.d. none none none
n.d. none none none
96,33 96.53 95,85 98.70
20,94 2.83 8.30 13.06
3. 3.80 1.55 -
1.29 0.61 0.51 0.62
0.61 0.02 0,41 0.34
70.27 89.28 93.08 84.68
96.32 96,54 95.85 98.70
Gravity surveyes in the area indicate a

narrow negative Bouguer gravity anomaly (6 mGal)
coincident with the Windsor Group outcrop erea
end apparently contiguous with the Oxford anomaly
(Fig. 4-1). The presence and extent of salt in
the area have not been proven by drilling.
Copeland (1959) described the Windsor Group rocke
a8 oceurring in a diaspiric atructure which he
celled the Black River Diapir.

ROSLIN OCCURRENCE

The Roslin occurrence is locsted near Roslin
(11E/134), Cumberland County, northern Naova
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Table 4-12, Chemical analyses of Salt Springs,
Springhill, Cumberland County*

Salt Springs Spring (No. 11) near Black River
FIELD NDTES AT TIME OF SAMPLING

Temperature of atmosphere, °F 78
Temperature of brine, °F ...... 54

Baume degrees s.eovseessrssnerss n.d
Equivalent specific gravity ... -

LABORATORY NOTES

Specific gravity at 60°F ...... 1.0522
Total solids at 110°C ......... 7.40
Reaction .civiveruinvennconarrnne None
ANALYSES OF SOLIDS
NE tivussasnrsanassssnssPer vent 37.22
. +++.Per cent 0.15
CB seassassssessnsernssPer cont 1.08
Mg ceseversrncrsrsanans Per cent 0.06
S04 veenrecenranssassssPer cont 1.55
Cl vovecassessenassneesPer cent 58.35
Br tesvessnnnrssaasasasPer cent none
) csensrensvssPer cent none
Totals coveesens 98.41
HYPOTHETICAL COMBINATION
CaS0y vevvsvsrnsnesaasaPer cent 2.20
CaCly suviesesnersson-.Per cent 1.22
MgSOL »everveenssssnssPer cont -
MICl5 cveersnnrannnssa.Per cent 0.24
KBOL vevsscanesasnaesoPer cont -
K€l vevsnsvancserassss.Per cent 0.29
Na 505, veevesaseensssssPor cent -
Naé? ?.................Per cent 94.48
Total +ieeveures 98.43
*Cole (1930a)
The southwesterly trendin fault epparently

continues into the Hartford-Hansford area several
kilometres to the south. The northern contact is
not indicated as a fault, but is apparently an
angular unconformity with overlying Pictou Group
rocks comprising red sandstons, shale, grit and
conglomerate with some grey sandstone and shale.
The Pictou Group strata at this location are very
steepli dipFing and locally overturned near the
contact. higs suggests the contact is more than
a simple angular wnconformity. Bell (1944)
published a small sketch map of thia same area
(Fig. 4-46b). He later modified the interpreted
gtructure somewhat on the 1945 map (B42-A). The
1944 map (Fig. 4-46b) indicated an east-west
trending feult on the northern contact with
Pictou Group rocks and marked the eaatern contact
by a north-south trending fault giving the
Windsor Group outcrop area a triangular fault
bound outline with the Pictou Group strata.

Rocks of the Windsor Group in the Roslin
structure comprise gypsum, limestone, and red
shale. A salt spring reported by Cole (1930a)
near the Roslin Post Dffice and diamond-drillin
both indicated that salt is also present a
depth. Pell {1944) reported that gypsum carrying
abundant selenite outcrops on the shore of River
Philip near Roslin. Here a strike of 142° and a

dip of 38° east is indicated, and he suggested
that a string of sinkholes along Plaster Creek
may also indicate ite presence. He further
reported locally fossiliferous limestone and
calcareous shale at several localities. Two out-
crops of thinly bedded limestone and calcareou®
ghale are locsted on Plaster Brook. Fossils
identified by Bell {(1944) from the outcrop 468 m
(1600 ft.) southeast of where the Creek crosses
the highway are reported to be the same as the
Lime-kiln Brook fauna of bed {(2). These beds
gtrike 128°, are apparently overturned with dips
of 55° to the southwest, and overlie the gypsum
horizon. Ball (1944) reported 9.8 m (32 Ft.? of
calcareous shale and siltstone overlying red
shale, at a location 475 m (1500 ft.) southeast
of the above locality. Here the beds are
vertical, with tops facing to the west and are
assigned to the B Subzone. The stratigraphic
relationship to the other limestone beds is
uncertain.

Diemond drilling (NSDM 4307) undertaken in
1966 as part of the 1966 Potash Project by the
Nova Scotia Department of Mines penetrated &
mudst one-siltstone breccis with salt as infill-
ings and veins from 114 m (increasing in abun-
dance)} to the bottom of the hole at 306 m (Fig.
4-47). Although the main evaporite zone was not
intersected in this hole, it is probably present
at grester depth.

The overall surficial expression of the
Roslin structure is similar to that described in
the Canfield Creek area. QOutcrops are scattere
and scarce, and the strata exposed are disturbed,
steeply dipping and often overturned.

GEOPHYSICS

The area in the vicinity of Roslin is included on
a Nova Scotia Research Foundation Bouguer anomaly
map, at a scale of 4 inches equals 1 mile (Fig.
4-4B).

Gravity modelling by Bidgood {1970} on the
Roalin Bouguer gravity anomaly indicated a "good
fit" using a density contrast of 0.22g/cc for @
body 2700 m across extending from 25 m below the
ground surface to & depth of 2700 m, A total
intensity  magnetometer  high  (Fig,  4-49)
coincident with the Bouguer gravity anomely
minimum was thought to be ceused by the
geeurrence of a rather rare mineral ripneite
(FeCl . 3KC1.NaCl). This mineral is believed to
result from reaction of evaporite bittern with
$;g; fﬂnerals (Nova Scotia Research Fnoundations

a).

A reflection seismograph survey was carried
ogt by Beaver Geophysical Services Limited alond
Highway 21 which runs diagonally across the
Roslin structure (Fig. 4-50)." A large up-thrust
fault block was inferred with faulting shown in
the regions of shot points 203 and Z08 (Beaver
Geophysical Services Limited, 1965).

GEOCHEMISTRY

Cole (1930a) reported the following analyses of
water taken from salt spring No. 8 that bubble®
up in the rentre af a pond on Plaster Creek near






















INTRODUCTION

The Pictou area is located in Pictou County and
includes the Windsor Group outcrop areas near
Eureka and Knoydart (Figs. 1-4 and 1-10).

Salt has not been established by drilling in
the Pictou area, however, several localities of
Salt springs have been described by previous
workers including Haliburton (1829), How (1869),
Hayes (1931) and Cole (1930a). Although the salt
Springs in the area indicate the presence of
Salt, the springs are associated with major
faults which probably act as access channels for

he dissolution of deep salt. Bouguer gravity

8nomalies indicative of salt are not apparent in
he area. Major deep drilling is confined to the
Pper Carboniferous coal basins. Exploration
Potential for salt in this area appears to be
very limited.

DUNMAGLASS-KNOYDART

The Dunmaglass area is located approximately 30
northeast of Sutherlands River and 20 Ikm
Northwest of Antigonish on the Northumberland
strait shore, western Antigonish County (Figs.
=1 and 1-10). This area was explored for a
?Otential salt source by a private concern in
919.  Three diamond-drill holes were surk for
ﬁhe Maple Mountain Salt Mining Company by the
Ova Scotia Department of Mines. These holes
Were drilled to test the source of salt springs
8nd  geeps located near Dunmaglass Brook.
escriptions of the drilling results from the
Ova Scotia Department of Mines, Annual Report on
he Mines (1920), are summarized below:

Borehole No. 1 (D-1, Fig. 5-1), located 18.3

m (60 ft.) east of Dunmaglass Brook, 50.3 m (165

ft-) southwest of the main road, and 311 m (1020

t.) north of the bridge over Dunmaglass Brook,

"as stopped at 39.6 m (130 ft.) in "hard brown
1mestone."

m Borehole No. 2 (D-2, Fig.5-1), located 55.5
8 (182 ft,) east of the bridge over Dunmaglass
dr°0k, was stopped in "igneous formation", at a
epth of 32.1 m (105 ft. 3 in.).

m Borehole No. 3 (D-3, Fig. 5-1), located 122
s (400 ft.) northwest of borehole No. 2, was
opped at a depth of 25.9 m (85 ft. 2 in.).

5 A fourth hole, borehole No. 4 (D-4, Fig.

o'}y was drilled in 1920 (Nova Scotia Department

(95M1nes Annual Report on Mines, 1921), 289.6 m
O‘ft.S north of borehole No. 1, midway between

aartln Road and Brook. The hole intersected

(ngstone and shale with "igneous" rocks to 128 m

th 0 ft.) and sandstone, shale and limestone to
® bottom of the hole at 195.1 m (640 ft.).

se Salt was not reported to have been inter-
Cted or indicated in any of the drilling and

lue Source for the salt springs and seeps was not

rDCBtEd. These holes were apparently drilled in

Focks mapped as Lower Devonian, Knoydart
Imation by Benson (1974).

A

Ch. 5/Pictou 139

The Dunmaglass-Knoydart area was investigat-
ed for its potash and salt potential by Pohl as
part of a regional study by Hayes (1931).
Previous workers who have described the geology
in the area include Fletcher (1887), Williams
(1914), Bell (1926), Benson (1974) and Boucot et
al. (1974). The geology outlined in the follow-
ing paragraphs is based on mapping by Benson
(1974) (Fig. 5-1).

The oldest rocks in the area are located
east of Dunmaglass, in the Antigonish Highlands.
These rocks were mapped as Browns Mountain Group
and were assigned to the Cambro-Ordovician, but
are now considered to be Hadrynian-Cambrian by
Murphy et al. (1980). A major fault with a
north-northeastward trend named the Hollow Fault
separates a block of Middle Paleozoic (Silurian-
Devonian) sedimentary and volcanic strata on the
northwest from the older Browns Mountain Group
rocks on the southeast.

To the north of Dunmaglass, the Silurian and
Devonian rocks occur in a southwesterly plunging
syncline whose southeastern limb is complicated
by folding adjacent to the Hollow Fault and whose
nort?western limb is apparently overturned (in
part).

The Devonian strata occur primarily in the
area southwest of McAras Brook as a wedge bound
on the southeast by the Hollow Fault, on the
northwest by onlapping Carboniferous strata, and
pinch out abruptly on the southwest near Bailey
Brook. The Carboniferous onlap is defined
between Bailey Brook and near McAras Brook where
rocks assigned to the Horton, Windsor and Canso
Groups are indicated by Benson (1974). Keppie et
al. (1978) reinterpreted the Knoydart Point-
Moydart Point Carboniferous shore section because
of spore ages from the Carboniferous sediments
present. The intercalated volcanic and conglo-
merate sandstone section at the base of the
section rests with angular unconformity on the
Knoydart Formation. These volcanics were
considered by Benson (1974) to be part of the
LLower Carboniferous Horton Group, but were
assigned by Keppie et al. (1978) to an unnamed
group containing rocks of Late Devonian age. In
addition, the stratified sandstone and conglomer-
ate section above the volcanic flows (mapped as
Rights River Formation of the Horton Group) is
now considered to be Upper Windsor based on spore
assemblage. A single Upper Windsor (D Subzone?)
limestone outcrops on the shore and is overlain
with transitional contact by strata assigned to
the Upper Windsor and Canso Groups. The Canso-
Windsor contact is not identifiable by marked
lithologic change and is located somewhat arbi-
trarily. In the vicinity of Ardness the Windsor
Group is indicated to onlap the Devonian Knoydart
Formation and is in turn onlapped by the Canso
Group.

The presence of evaporites in the Windsor
Group in this area has not been indicated by
previous workers. The local stratigraphy sug-
gests an Upper Windsor nonevaporitic facies.
Evaporities are common in the lower Windsor in
other areas and may onlap in the area to the west
and north of this section, beneath the
Northumberland Strait. B Fina F-25, in the
Northumberland Strait 50 km north-northeast of
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McAras Brook (Fig. 5-2), intersected a typical
thick section of Lower Windsor salt underlain by
anhydrite, thin basal limestone and Horton Group
rocks (Keppie et al., 1978).

The Windsor Group in the Dunmaglass area
appears to be representative of a marginal
clastic facies and is not considered to have good
potential for salt.

The depositional environments and litho-
logies described by Boucot et al. (1974) and
others for the Silurian and Devonian rocks in the
area are not indicative of evaporitic deposi-
tional conditions. A local facies variation
containing salt is conceivable but not probable
in the area. The salt springs and seeps reported
to occur in the Dunmaglass area were not located
by Hayes (1931) or other investigators. The
drilling by Maple Mountain Salt Mining Company
did not locate the source of the brines.

The origin of these brines is problematic.
Rock salt has never been reported in the Devonian
or older rocks which underlie the area where the
springs are reported. The nearest Windsor Group
rocks mapped at the surface are nonsaline facies
and occur 4 km to the northwest. Salt is known
to occur beneath the Gulf of St. Lawrence (Fig.
5-2), but a connection with the pre-Carboniferous
basement rocks at Dunmaglass would involve major
faulting and migration of saline water.

KEMPTOWN

The geology in the vicinity of Kemptown (Figs.
1-10 and 5-3) was described and mapped by
Stevenson (1958). The geology in this area is
dominated by several east-west trending faults
including the Cobequid, North River and
Riversdale Faults which are part of the Glooscap
Fault System (Minas Geofracture). These Faults
define, at the surface, fault slices of Upper
Carboniferous strata comprising Canso, Riversdale
and Pictou and/or Cumberland Groups. These fault
blocks have been moderately to strongly folded
and the section of Riversdale strata exposed on
the Salmon River is partially overturned.

Cole (1930a) reported that "Approximately
one mile true south of Kemptown, Colchester
County, a series of seepages occurs coming out of
the steeply dipping rocks on the east bank of a
asmall creek. These seepages have no appreciable
flow but are distinctly saline to taste.”

Brine from the spring was analyzed by Cole
(1930a), and the results are presented in Table
5-1, This spring has a significant guant;ty of
Na S0, which is not characteristic of a Windsor
Group source.

Cole's (1930a) description of the salt
spring location places it very close to the North
River Fault (Fig. 5-3) that marks the contact
between Cumberland and/or Pictou Groups strata to
the north and Riversdale Group strata to the
south. In this situation the salt of the Windsor
Group probably occurs at a depth of more than
1000 m. The brines, if originating from the
Windsor Group, are probably migrating upwards
along the permeable fracture system developed
ad jacent to the Fault. Alternatively they may

Table 5-1. Chemical analyses of Kemptown salt
spring*

Sqle NO cevvecevccevccanovossncscncee 29

FIELD NOTES AT TIME OF SAMPLING

Temperature of atmosphere, °F ..ovveesns 75
Temperature of brine, °F .ceveerrncrnnes 57
Baume degrees ...eeeeecescessecsesscesces 2.5
Equivalent specific gravity ............ 1,016

LABORATORY NOTES

Specific gravity at 60°F ......ce0000e.. 1.02141
Total solids at 110° € ...ovvvvvenenes.. 2.88
Reaction ceecececereccrcecnsosnsoansosns N

ANALYSES OF SOLIDS

NAB cevevncnsnsssssnssennsssssPer cent 36.62
K cveessoseccosssesssssnsesssPer cent 0.27
€A cveesescssssosssssssssessssPer cent 1.09
Mg ceeceveccscscnsssnssssessPer cent 0.10
SOk seecsvecasocsascceenesssPer cent 5.90
Cl ceveveeeonssssssscenssesssPer cent 54,58
Br ceececescecssssscssesessssPer cent none

I tevececensssscssscceesseessPer cent none

TotalS.eeerieseereneaccecnns 98. 56
HYPOTHETICAL COMBINATION

€aSOy cevevercoscscssasessasPer cent 3.7
Callo cevevencscsseassnessesPer cent -
MgSOy «veveveseennncsacsesssPer cent 0.50
MgCly ceevevennesaneaneseassPer cent -
Ké§0q sessssssssesssanssassssPer cent 0.60
K seecssssssssessssssssssssPer cENt

NaoSD feeeeescensannsensssnssaPer cent 3:77
Nagi “.......................Per cent 89.98

Totals ceceevesoecssnecseeas 98,56

*Cole (1930a)

represent formation waters migrating from and
through permeable strata of Late Carboniferous
age.

Windsor Group rocks do not outcrop in the
immediate area of Kemptown, but do occur associ-
ated with Horton Group rocks in several small
fault blocks sapproximately 10 km to the south-
west.

BRIDGEVILLE

Bridgeville is located approximately 15 km south
of Stellarton (Fig. 1—:?. The geology in this
area (Figs. 5-4 and 1-10) was mapped and reported
by Benson (1967) and Giles (1982), Fletcher
(1892) reported that "At Bridgeville a sslt
spring issues from beneath a cliff of gypsum ..."
This spring has not been located or described by
subgsequent workers.

Benson (1967) indicated an outerop band of
gypsun along the eastern contact with pre-
Carboniferous rocks. Giles (1982) indicated that
this gypsum unit (Bridgeville Formation) i8
underlain by a locally fossiliferous marine lime-
stone unit (Holmes Brook Formation) which rests
with  angular unconformity on older pre-
Carboniferous (Silurian) rocks (Fig. 5-4). This
limestone unit is believed to be correlative with
the Gays River Formation. A thick section of
sandstone with interbeds of limestone (Forbes










Lake and Churchville Formations) overlies this

gypsum and basal limestone section. This section
is in turn overlain by Canso Group strata. The
Cango-Windsor contact was mapped and described as
conformable by Benson (1967) although Giles
(1982) indicated local faulted contacts. The
southern border of the area is marked by the
Chedabucto Fault. According to Giles (1982) this
is a complex fault zone that contains many
Subsidiary feults. This fault zone narrows to
the east where the Windsor Group is apparently
cut off,

. The main ssglt horizon in the Windsor Group,
1n most instances, is located above @ basal
sulphate unit. If this stratigraphic sequence
applies in this area the salt shpuld occur shove
he Bridgeville Formation sulphate and beneath
the sandstone and limestone section of the Forbes
Leke and Churchville Formations. Giles (1982)
indicated an unconformity at this contact. Deep
'drilling in this area is very rare. In 1978 deep
drilling near East River at 2 location 2.5 km
8outheast of Eureka (Fig. 5-4) by the Nove Scotia
Department of Mines and Energy (1979} and Chevron
Canada Ltd. indicated salt is not present in the
indsor Group section et this locelity (P. 5.
Giles, personal communication, 1979). The
Possibility of ocecurrence of significant salt
deposits inm this area is not congidered to be
favourable.

SALT SPRINGS, PICTOU COUNTY

Salt Springs, Pictou County, 1is situated
8pproximetely 20 km west of Stellarton. The
8prings from which the community gets its name
attracted early intersst in possible salt
development. The Salt Springs area was the site
Of the earliest attempt to manufacture salt in
Ova Scotia., Cole (71930a) reported that in 1813
8 shaft 200 feet deep was sunk in an attempt to
Ocate the source of salt aprings and seeps
8bundant in the area. The brine source was not
ound. A few years later a small smount of salt
%es produced by evaporating the brine, but this
tqc was soon abandorned. How (1869) {Table 5-2)
firet described the salt springs in the area and
Taported the following analyses.

Table 5.2. Analysea of the asalt springs in the
Salt Springs srea.*

Graina per Imp. Gal,**

Carbonate 0f 1iMe v.eveeeneeronennss 3.775
Arbonate of MagNesis -v.veeerusss.. 2.932
arbonate of irON ceiseivenrnnerins. 0.181
LliC8 tvanneturenareesenarennennrss 0.560

1phate of 1iMe suuevveveraranensn. 154.730
loride of magnesium .............. 27.330
loride of caleium v.vvevevennnnnns 51,910

B 0spharic acid, boracic acid ...... -
Tomine, and organic matter ........ -
Ndetermined common salt ........... 4133.500

Total .svevvenes  4374,917

Specific gravity at S3°F  ........ 1.04669

*How (1869)
**1 grain/Inp. gal. = 0.01425 gm/1
mp. g
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Cole (1930a) described a salt spring (No.
28) in the area as follows, "Dn the west bank of
West River, to the south of Salt Springs, Pictou
County, a series of small springs or seepages
occurs just ebove the river level. These springs
are on the farm of D. M. McKay. No appreciable
flow is present”. This spring is apparantly the
same 88 the one described by How (1869} and
analyzad by Cole (1930a) (Teble 5-3}). The major
dissolved consituent of the salt spring is NaCl,
but it contains minor CaCl, and Ca50,,.

Table 5-3, Analyses of the spring in Salt

Springs, Pictou County*,
Somple NO...coreeceiccrnrecncscnnnonanns 28

FIELD NOTES AT TIME OF SAMPLING

Temperature of atmosphere, °F .......... 75
Temperature of brine, *F (.. c.cevhinen.. ned.
Baume dogrees v.evsesssesceriisarnsranes 5.5
Equivalent spacific gravity ............ 1.037

LLABORATORY NOTES

Specific gravity at 60°F .....vcvvveus.. 1.0425
Total solids at 110°C ...ivivvnnnnensess 5.86
Reaction .......... sretassasassacenrssss N

ANALYSES OF SOLIDS

Na ciiiiiiiaiiersneennanense Per cent 35,08
K tieeernnnvtsenstaccensnnssaPer cent 0.30
CA svevstnarseraesensennssassPer cent 2.14
Mg cierssasessresusrenasrsasPEr cent 0.14
L P 1.77
€l ceveiivrictieranenearsens.Per cent 57.60
Br vevuviinernnrsesvasnannas.Per cent none
P none

Totals seiervvennrencionasas 97.03

HYPOTHETICAL COMBINATION
CaS0y veveveaarseanrsianaansPar cent 2.50
Cally vuvevaerueannnnenseass.Por cent 3.96
MgSOy uieieninisnsenennnans.Por cont -
MgClo soviieinnnnnvrsesnnce..Per eont 0.54
ﬁgﬁﬂq sebacarsserssreranansesPar cent -
teieransanasrerassnssnseslar cent 0.57
Naégﬂq taessarasasreasanssassPBr cont -
Nal seratssensssesrssssanaarPEr BNt 89.47

Totals ceviviinivnnienrnneasss 97.04
*Cole {1930a)

The geology in the vicinity of Salt Springs
was described and mapped by Faribault and
Fletcher (1902). The geology of the arsa was also
described and mepped by Gillis (1964) ss part of
the northwestern Pictou County area. Windsor
Group tocks outerop sparingly in the area and are
apparently only exposed near Limerock, 4 km east
of Salt Springs., Murray (1975) reported the
occurrence  of  high-calcium limestone in the
vicinity of Limerock. Four shallow diamond-drill
holes were drilled by the Nova Scotia Department
of Mines to test the quality and extent of the
limestone. Locations and loga of these holes may
be found in Murray (1975). P. S. Giles (personal
communication, 1979) considered the limestone
unit present to be part of the Upper Windsor C
Subzone.
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In 1974 Imperial 0il Limited drilled several
deeper diemond-drill holes at Limerock exploring
for base metal deposits. Although salt was not
encountered in this drilling, drillhole ILR-3
intersected a very steeply dipping (60-80%)
aection of sandstone and conglomerste to a total
depth of 142.3 m {467 ft.) indiceting a disturbed
section. A steeply dipping fossiliferous lime-
stone unit was reported near the top of the hole,
but recovery was poor. The precise relationship
of the limestone to the section it overlies and
to the section intersected in the Nova Scotia
Depertment of Mines drilling is uncertain. The
Windsor Group at this locality occurs as a small

fault slice between Canso Group streta to the
south and Bose Point Formation to the north. The
major West River Fault that passes through the
area is part of the Glooscap Fault System. The
Salt Springs area is located sdjacent to this
Fault and it is probable thet the salt springs
reported in the area are the result of brines
derived from Windesor Group salt at depth or are
formation water. These brines probably have
migrated up permeable fracture zones related to
the feaulting and possibly through permeable
Carboniferous strata. Based upon the available
data, the area is not considered to be promising
for economic salt deposits.




CHAPTER &
ANTIGONISH-MABOU

INTRODUCT ION

AREA

The Antigonish-Mabou area is located in parts of
Antigonish and southwestern Inverness Counties in
mainland Nova Scotia and Cape Breton Island
(Figs. 1-4 and 1-10).  Four salt deposits and
two occurrences are located in the Antigonish-
Mabou area (Fig. 1-4). The deposits are, far the
most part, poorly documented ss to their quality
and lateral extent. They are generally known
only from a few drillholes and geophysical data,
eapecially Bouguer gravity anomaly inter-
pretations.

Three deposits located in the Antigonish
frga gagre the Antigonish, James River and
Southside Harbour deposits. The Antigonish
deposit is defined by two drillholea KEH-1 and
AP-2-74, The James River deposit is defined by
three drillholes KEH-5, JR-3 and AP-1-74. The
Antigonish and James River deposits were defined
a3  the result of exploration by Kenneco
Exploration (Canada) Limited, Amax Exploration
Limited and Millmor—Rodgers Quebec Uranium et
Bl. between 1966 and 1974. Small shows of potash
minerals are reported in the James River
deposit. The Southside Harbour deposit is the
best defined of the three. It ie known from Five
drillholes: NSDM 1708, NSDM 1835, NSDM 1836,
NSOM 4862 (Novasel No. 1) and Brador 0il
Southside Harbour No. 1. Traces of potash are
Present in Novasel No. 1. The Southside Harbour
deposit was outlined in a feasibility study for
he potentiel development of a soda ash industry
Sponsored by the Nova Scotia Department of Trade
And Induatry in the early 1950'a. In the Mabou
9res, the Mabou deposit is the only deposit
Fecognized and it is defined by foyr deep
Petroleum explorstion boreholes. The salt

Posits and occurrences in the Antigonish-Mabau
8rea are described in the following order:
Antigonish, James River, Mabou, Ohio, Pomquet
iver and Southaide Harbour,

GENERAL GEOLOGY

The Antigonish-Mabou area contains rocks with a
father complex history. The major geclogical
visions as summarized in the following
Paragraphs are intendsd to briefly outline the
?e{leral ological configuretion of the area
Fig. 6-1??

The oldest rocks in the Antigonish area are
located in the Antigonish Highlands (Fig. 1-1)
;'\d camprise Middle-lower Paleozoic and possibly
Foterozoic sedimentary, volcanic and intrusive
Tocks, To the northeast and east, in the Mabou
Jres, the oldest rocks occur in  the Creignish

and comprise highly deformed Proterozoic
?edimentary, volcanic and intrusive rocks (Fig.
~1). To the north, the Mabou ares is bounded
f;v the Mabou Highlands which comprise Middle
8leozolc intrusive rocks and younger sedimentary
Nd voleanic rocks.

Sedimentary rocks, including sandstane,
f9nglamerate, and shale of the Lower
8rboniferous Horton Group (Figs. 6-2 and 6-3)
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occeur along the southeastern border of the area.
These rocke were deposited on top of aend marginal
to the older rocks of highland aress, such as the
Mabou Highlands, Creignish Hills, and Cape George
area to the north of Antigonish. The lowland
parts of the Antigonish-Mabou area are underlein
by shale, evaporites, including halite, anhydrite
and gypsum, and limestone strate of the Lower
Carboniferous Windsor Group. The Windsor Group
ia overlain in the central part of the area by &
thick succeassion of Upper Carboniferous strata
comprising the Canso, Riversdale and locally
Pictou Groups.

The stratigraphy of the Windsor Group in the
Antigonish-Mabou area has been studied and
described by various workers including Sage
(1954), Stacey (1953), Norman (1935), Boehner
(1980!:5, and Boshner and Giles (1982), Thesge
studies outlined the general geology in the area,
but  were hindered to varying degrees by
structural complications, limited exposure, and
only a few boreholes. Locally Windsor Group
evaporites have migrated to form diaspirs
contributing to the already rether complex
structure that reflects adjustment of basement
blocks. Structural trends in the Carboniferous
rocks sppear in general to be oriented to the
northeast and north, with less well-defined
trends at varying angles to the major trend,
Boehner (1980a) and Boehner and Giles (1982)
reported the presence of a major thrust fault at
the top of the main salt section in the
Antigonish Basin.

The Antigonish Thrust Ffault predates the
latest movement of the aeries of northeasterly
trending longitudinal faults. The majority of
the rocks outcropping in the Antigonish Basin
(above the main salt section) are inferred to be
allochthonous. Thrust faulting and evaporite
diapirism are also inferred (but not confirmed)
to be present in the Mabou area,

The Windsor Group (Fig. 6-4) in the
Antigonish area comprises & succession of
fossiliferous  limestone, gypsum,  anhydrite,
halite, and thick siltstone, Geperally these
rocks rest conformably on strata of the Harton
Group although they locally overlap onto
pre-Carboniferous rocks. Sevaral northeasterly
trending faults to the north of Antigonish bring
Windsor Group strata in contact with Horton Group
or pre-Carboniferous Browns Mountain Group
rocks or both.

Sage (1954) stated that the etratigraphy in
the Antigonish area was compiled by piecing
together many small and badly broken sections and
by comparisons to the relatively intact, but
incomplete Port Hood Island section, and the
Windsor Group type section at Windsor. Although
he stated that the Pomquet River and the Monks
Head sections were the most complete Windsor
Group sections in relation to the number of
limestone units present, he also indicsted that
over one half of the Pomquet River section was
overturned and the Monks Hesd section was
"shuffled like pack of cards." He concluded
the Windsor Group had an approximate average
thickness of between 600 and 200 m.
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The stratigraphic section of the
foagiliferous limestone units is the basis of
Sage's (1954) subdivision of the Windsor Group in
the Antigonish area. These units based in part
Upon work by Stacey (1953) in Cape Breton were
8aaigned to the faunal subzones defined by Bell
(1929) and were given numerical subscripts in
8scending order. These units, together with the
corresponding lithologic names for the Antigonish
area (after Sage, 1954), are as follows:

Subzone Unit Informal
Number Name
E Eq Schizodus
D3 No Name
D Dy No Name
D4 Giant Ripple
Cs Columnar Algal
C Cy No Name
Cq Small Algal
B3 1st oolitic
B B, 2nd oolitic
B4 Quarry
A Ay Canary
Aq Basal, Ribbon,

"sandy limy"

According to Sage (1954) the Upper Windsor

3nd B Subzone sections comprise approximately 244
M (800 ft.). His stratigraphic placement of the
2alt and the Quarry or B¢ limestone, in the
lhdsor Group in the Southside Harbour area, has

®en revised based upon more recent work by

Othner and Giles (1982), Boehner (1980b), Giles

8t al. (1979) and deep drilling by Brador 0il
Lgmpany Limited in 1975 (Farries Engineering
o d., 1976). These studies have recognized the
CCurrence of locally developed, highly

w‘.’sSiliferous A Subzone limestone banks where the
1ndsor Group onlaps pre-Carboniferous rocks and

Overateps the Horton Group. This limestone is

A
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thicker than the more areally extensive laminated
limestone that occurs throughout the area,
enerally overlying the Horton Group. This
aminated limestone unit is variously referred to
as the A, (basal sandy) limestone (Sage, 1954),
Ribbon imestone (Stacey, 1953), Macumber
limestone (Schenk, 1967a,b, 196%) and Macumber
Formation (Boehner and Giles, 1982). The
fossiliferous banks of the Gays River Formation
bear a fauna similar to the B Subzone. They are
developed on favourable topographic highs, thin
rapidly into a more widespread sporadically
fossiliferous laminated facies and are overlain
by a thick, massive anhydrite unit (Bridgeville
Formation) typical of the A Subzone in the
Shubenacadie area.

In Sage's (1954, p. 44) Southside Harbour
cross-section the Bq or Quarry limestone (Gays
River Formation) rests with distinct angular
unconformity on a pre-Carboniferous granite knob
and is overlain by a thick anhydrite-gypsum
(Bridgeville Formation) which in turn is overlain
with faulted contact by a thick red and grey
siltstone section (Hastings Formation). Salt of
the Hartshorn Formation is encountered eastward
from the basement high and is separated from the
thick red siltstone section by the Antigonish
Thrust Fault. Deep drilling for petroleum by
Brador 0il Company Limited in 1975 (Farries
Engineering Ltd., 1976) in Southside Harbour No.
1, indicated that the Hartshorn Formation salt is
thick (greater than 120 m) and overlies the thick
Bridgeville Formation anhydrite (110 m) which in
turn, overlies the Gays River Formation-Macumber
Formation limestone (basal Windsor Group). The
Windsor Group rests upon a thick (greater than
425 m) section of Horton Group which
unconformably overlies granitoid rocks.

Sage (1954) indicated the salt is part of
the B Subzone, however, it is probable that a
better case may be made for A Subzone assignment
for the salt-gypsum section and the quarry
limestone (Fig. 6-28). The salt may occur as a
lateral stratigraphic and possible facies
equivalent in part (though not entirely time
equivalent) of the thick anhydrite unit. This
is a very similar interpretation to that of the
Shubenacadie-Stewiacke deposit (Fig. 2-25). These
stratigraphic relations may explain the salt
deposits in the western part of the Antigonish
area and in particular the James River-Ohio
area. At this location fossiliferous basal
Windsor limestone (Gays River Formation) rests
with angular unconformity on pre-Carboniferous
rocks (Stewart, 1976) and is overlain by a thick
anhydrite unit (Bridgeville Formation) which in
turn is overlain by a variably thick section of
salt (Hartshorn Formation).

The A Subzone section in the Antigonish
Basin is overlain with uncertain relationship by
the B Subzone and the Upper Windsor (Addington
and Hood Island Formations). Boehner (1980b)
postulated the existence of a major thrust fault
at this contact. This part of the section
comprises approximately 244 m (800 ft,) of
intercalated red siltstone or sandstone with thin

psum, anhydrite and fossiliferous limestone
2y B3, Cl‘ Cyy %’ Dy, Dg, D}, and E4 units of
Sage, ~1954). e Milk" PIant aection near
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and Quarry limestone, are probably part of the A
Subzone.

ANTIGONISH DEPOSIT

The Antigonish deposit (NTS 11F/12 and 11E/09) is
located approximately 3.5 km west of Antigonish,
Antigonish County, Nova Scotia (Figs. 1-10 and
6~6).

The area is readily accessible through a
Series of paved and unpaved roads connectead with
the Trans-Canada Highway 104, The Canadian
National Railway mainline between Stellarton and
Port Hawkesbury is located approximately 2.5 km
north of the deposit.

The terrain in the vicinity is typical of
Carboniferous Antigonish Lowlands with gently
Undulating hills and elevations rarely exceeding
75 m.  The lowland area is bordered on the north
by the Antigonish Highlands, comprising older
Paleozoic rocks which rise rapidly to elevations
of up to 300 m,

HISTORICAL BACKGROUND

3alt springs and seeps were described in the
vicinity of Antigonish area by Dawson (1B&8B), who
Ieported that a boring operation for salt brine
was underteken in the area of the Miarbour
landing place". Strong salt brine was reported
to have been encountered. Fletcher {(1887)
indicated the presence of salt springs imn the
area and described the history of the salt
venture located near Town Paint approximately 9
km northeast of Antigonish.

Salt springs and ponds are found everywhere in
the neighborhood of the gypsum, as at Pomquet,
and South Rivers, Brierly Brook, Addington
Forks, and other places. Salt was made many
years ago from the salt pond near the town of
Antigonish. In May, 1866, a company talled
the Nova Scotia Salt Works and Explaration
Company, was incorporated under the management
of Mr. Josiah Descon, to conduct boring
Operations to discover the source of the
brine. The first boring was sunk on Town
Point, near the mouth of the harbour, a
8ix-inch borehole, 1lined with iron tubing,
being driven through a considerable thicknesa
of soil and clay, then through a thick band of
gypsum into sandstones, without finding any
indication of brine; se that further
operations in this locality were abandaned,

Encouraged by indications of salt water
and salt on the surface, where the railway
station now stands, a second borehole was put
down here; and a nine-inch cast-iron pipe sunk
through sixteen fest of gravel, full of weak
surface brine. The suger then passed through
red, blue and brown marl, with thin bands of
fibrous gypsum; then through several layers of
magnesian sandstone, striking a bed of gypsum
147 feet from the surface.

After penetrating 18 feet into the gypsum,
there was a flow of pure, strong, limpid brine
from a cleft, which flowed nearly to the
Burface, could only be lowered & few feet by

Ch. 6/Antigonish-Mabou 155

pumping, and discharged a large volume of
sulpheretted hydrogen gas. A large steam
engine was erected for pumping, and furnaces,
tanks and evaparating pans  of  large
dimensions, constructed for the production of
salt. After the manufacture of a considerable
quantity of salt, the strength of the brine
beceame very much reduced. Another borehole
was accordingly put through clays to a depth
of 650 feet, but finding no indications of
brine, that of the other boring being too weak
for use, and the working capital exhausted,
the work was abandoned.

Pohl (in Hayes, 1931) located four salt
springs in e area of the Antigonish deposit
(probably the same as indicated by Fletcher,
1887); one near Brierly Brook, another near
Antigonish and two near Salt Springs. These wepe
sampled and analyzed by Cole (1930a).

In 1953 the Malagash Salt Company drilled
two holes (NSDM 1977, 1978) to maximum depth of
226 m in exploration for salt approximately 1.5
km past of Antigonish, but o salt was
encountered. The geology of the Antigonish area
(11 /12), in particular the Windsor Group, was
described and mapped by Sage (1954),

In 1966 Kenneco Explorations (Canada)
Limited (Grace, 1966) explored the Antigonish
area for salt-sulphur-potash and base metal
deposits. A diamond-drill hole, KEH-1 was
drilled on a Bouguer gravity minimum located
approximately midway between Salt Springs and
Brierly Brook, Salt was intersected between
319 and 366 m (1047 and 1201 ft.) and the hols
was ultimately stopped at 371 m (1217 ft.)

In 1974 Amax Exploration Incorporated
contracted the Nova Scotia Research Foundation to
recompute old and new gravity data in the area.
Two Bouguer gravity minime were outlined, one
near Addington Forks on the west {James River
deposit) and one centred near Salt Springs, 3.5
km west of Antigonish., Amax drilled AP-2-74 near
the centre of the latter anomaly approximately
1.6 km southeast of KEH-1. Salt mixed with shale
was intersected between 387 and 486 m (1271 and
1594 ft.). This hole was completed at 556.6 m
{1826 ft.).

GEQLOGY

The geoclagy in the vicinity of the Antigonish
deposit was mepped and described by Benson
(1970, 1974) and Sage (1954), but it is only
recently that the Windsor Group has been
described and mapped in subdivided units
{Boehner, 1%80a; Boehner and Giles, 1982).

The oldest rocks in the area outcrop to the
north and northwest in the Antigonish Highlands.
These folded and faulted sedimentaery, meta-
morphic, and intrusive rocks are assigned to the
Hadrynian-Devanian. They are overlain with
angular unconformity by Devono-Carboniferous
strata comprising conglomerate, sandstone and
shale. The Windsor Group comprises gypsum,
anhydrite, halite, red shales and limestone and
reats conformably upon the Devono-Carboniferous
strata.
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In general, the geology in the deposit area
appears to define a northeasterly trending
syncline as a continuation of the syncline graben
inferred to occur in the James River area to the
southwest. Boehner (1980b) and Boehner and Giles
(1982) indicated this configuration is
gorgglicated by the Antigonish Thrust Fault (Fig.

Diamond-drilling on the Bouguer gravity low
near Antigonish by Kenneco Explorations (Canada)
Limited (Grace, 1966) in 1966 (KEH-1) end Amax
Exploration Incorporated in 1974 (AP-2-74)
indicates a moderate to steeply dipping thick
section of red siltstone and fine sandstone with
rare thin gypsum and very rare limestone beds
overlying the salt (Fig. 6-7). KEH-1
intersected a section of Hastings Formation
overlying the Hood Island Formation which is
incomplete at its base because of the Antigonish
Thrust Fault immediastely above the Hartshorn
Formation salt. Spore data obtained from a depth
of 398 m (1307 ft.) in AP-2-74, indicate the
strata are probably Canso Group.

Drilling in the Sylvan Valley area b
Imperial 0il in 1973 and 1974 (Ward, 1974
confirmed the presence of a thick section of the
Bridgville Formation anhydrite overlying the
Macumber Formation limestone which overlies
Devono-Carboniferous conglomerate and sandstone
(Figs. 6-7 and 6-8). 1In one hole SV74-3, a
section of red shale with minor limestone was
described above the Bridgeville Formation, but
salt was not reported (Ward, 1975a).

In 1953 the Malagash Salt Company drilled
two exploration holes NSDM 1977 and 1978 near
Williams Point (Fig. 6-6 and 6-7). Salt was not
reported in these holes and the section of
limestone, shale and gypsum intersected is
probably part of the Hood Island Formation. The
presence of the basal Windsor Group section at
Williams Point indicates the possibility of a
fault along the southern side or in Antigonish
Harbour. A single hole SV74-2 was drilled by
Imperial 0il near Lanark in 1974. The hole,
drilled with a dip of 45° on an azimuth of 315°,
intersected a section of gypsum and was abandoned
in a thick unconsolidated solution trench at 125
m (410 ft.). This zone of poor recovery
coincides with the Lanark Fault (Fig. 6-6).

In 1976 U.S. Borax (Pacific Coast Explora-
tion) drilled four holes near Lower South River
(LSR-1 to -4, Figs. 6-7 and 6-26). A thick
section of Bridgeville Formation anhydrite
overlying Gays River Formation limestone was
intersected in these holes. The limestone sat
Lower South River is fogsiliferous and rests with
nonconformity on granitoid and volcanic rocks.

GEOPHYSICS

A Bouguer gravity anomaly map (11£/09) by the
Nova Scotia Research Foundation (1974; Fig. 6-9)
indicates a small (6 mGal) minimum coincident
with the Antigonish deposit. Small gravity
maxima situated north and east of Antigonish and
northwest of the deposit appear to coincide with
the Bridgeville Formation (anhydrite) outcrop
areas. Further exploration drilling will be

required to establish the thickness and extent of
the salt indicated by the gravity data.

GEOCHEMISTRY

Salt springs and seeps in the area were sampled
and analyzed by Cole (1930a). Cole described and
reported analyses (Table 6-1) on the following
four springs:

Etheridge Springs (Nes. 21 and 22). Two
saline springs occur on the farm of Howard
Etheridge, Salt Springs P.0., Antigonish
County. The stronger one (No. 21) occurs on
the east bank of West River. The flow is
small but the water bubbles up quite freely on
occasions. In the meadow back of the house
there are several shallow saline ponds (No.
22) and, although no spring nor inlet is
visible, they remain distinctly saline even
after heavy rains.

Brierly Brook Spring (No. 26). The most
strongly saline spring of the district is
found on the north side of Brierly Brook,
1/2 miles west-southwest of Antigonish
station, on the land of Martin Somers. The
spring occurs at the west end of a small
shallow pond at the base of a low escarpment
and there is a flow out of this pond of about
5 gallons per minute. Another saline pon
occurs 75 feet to the southwest of the main
one, but there are no visible springs in it.

Antigonish Spring (No. 27). In the meado¥W
land around the creek which runs along the
southeastern outskirts of the town there is 2
brine pond in which several weakly flowing
springs bubble up. The flow out of this pond
is approximately 2 gallons per minute.

The chemistry of the salt springs is typical
of moderately CaS0, enriched NaCl springs in Nova
Scotia. No. 22 is anomalous in its Mg content,
but none appear to be anomalous in K content.

ECONOMIC CONSIDERATIONS

The Antigonish deposit consists of halite. NO
potash has been reported. Salt of unknown purity
was intersected in two drillholes, AP-2-74 an
KEH-1, drilled on a Bouguer gravity minimum
centred between Brierly Brook and Salt Springse
In KEH-1 salt was intersected between 319 and 366
m, and in AP-2-74 between 387 and 486 m. Salt
springs and seeps are common in the area.

The deposit is located adjacent to the
Trans-Canada Highway 104 and the Canadian
National Railway mainline between Stellarton {iﬂd
Port Hawkesbury. The deposit area has potentia
for further salt exploration and possibly may
contain potash salts.

JAMES RIVER DEPOSIT

The James River deposit is located approximately
2 km south of James River (NTS 11E/09§’ and 12 kv

i
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Table 6-1. Analyses of salt springs, Antigonish deposit*
SPRING NO. 4 22 26 27

FIELD NOTES AT TIME OF SAMPLING

Temperature of atmosphere, °F 72 72 65 73
Temperature of brine, °F .,... 50 72 48 55
Baume degrees ......ceereeense 6.5 1.5 6.75 3.5
Equivalent specific gravity .. 1.045 1.010 1.046 1.024
LABORATORY NOTES

Specific gravity at 60° F 1.0335 1.0168 1.0175 1.0277
Total solids at 110°C 4.41 2.13 6,55 3.77
Reaction N N N N

ANALYSES OF SOLIDS

Na vevvevasunnssas. Per caent 33.22 32.18 34,53 34,07
K veisianeenrreanss Per cent 0.13 0.09 0.11 0.14
C8 tvevevrrnnnaanes Per cent 3.26 3.87 2.50 3.00
Mg ceveininsenaenss Per cent 0.14 0.43 0.09 0,23
S0y cvvevesanaessss Per cent .50 2.68 6.15 6.35
Cl vuvvieeassnansas Por cent 51,65 50,60 53.61 53.94
Br ...c.ivvivvseaes Por cent none none none none
I iieveretienees.. Per cent none none none none

Total cveveneennncnneas 96.90 96.85 96.99 97.73

HYPOTHETICAL COMBINATION

CaS0y, vvueevanraans Per cent 11.06 13.16 8.64 9.00
Call g tivuinuararas Per cent 0.83 - - 0.97
Mg50y vvevneensssa Par cent - 0.49 - -
MgClo sevevevenssss Por cont - 1.24 0.35 0,90
KB0y ciuvnvsrias.. Per cent - - - -
KCl  siiuvinensess Per cent 0.12 0.17 0.21 0.26
NaLOy vevvuvnnanss Per cent - - - -
NaCl ..ivceevavensss Per cent 84,85 81.79 87.78 B6.60
Total siiesrararansanee 96.86 96.85 96,98 97.73

“Cole (p. 9, 1930a)

:{ salt springs and sseps. Fletcher (1887) Pohly (195Za and b) indicated the occurrence
1'_.“"-9!1 that salt springs and ponds are found of a gravity minimum in the James River-Addington
as the_ neighbourhood of gypsum at places such Forks area, but felt that the structure and
(4 Bl‘lerly Brook and Addington Forks. Pohl gravity could not be reliably interpreted from
" Hayes, 1931) recorded the occurrence of the data available.
" g salt springs end seeps in the "Antigonish
S8in", " twelve of which were located and More recently mineral exploration by Kennsecg

the led. Several were located immedistely ta Explorations {Canada} (1968) (Grace 1966},
are, east of the James River-Addington Forks Millmor - Rogers Syndicate (1974), Amaex (1975) and
by %« These samples were analyzed and described Ward (1974, 1975b) has eatablished the presence
pl, Cole (1930a). The area was determined by of salt and potash in the area.
dets; (in Hayes, 1931) to require much more

8iled examination befare it could be GEDLOGY
pn:‘l'-h\il:aly assessed for its salt and potash

ential, The geclogy in the vicinity of the James River

deposit (Fig. 6-10) has been described by Benson







(1974), Boehner (1980b) and Boehner and Giles

(1982). In general, the Lower Carboniferous
Windsor Group which contains major salt deposits
1s located in the Antigonish Lowlands and
Overlies with apparent conformity rocks assigned
te the Devono-Carbonifergus. These rocks,
Comprising sandstone, conglomerate and shale,
rest with angular unconformity on the faulted and
folded sedimentary, metamorphic, and intrusive
Pocks thet outcrop west and north in  the
Antigonish Highlands.

The Windsor Group comprises interstratified
9ypsum, anhydrite, halite, red siltstone and
Shale, and limestone. To the north and northwest
the Windsor Group overlies a thin ocuterop band of
evono-Carboniferous, but to the west it sppears
to rest unconformably on the older rocks of the
Antigonish Highlands. The rocks in the deposit
area have been disrupted by faulting and folding
2 Produce a complicated structural confiquration
(Fig. 6-10). Faults in the area are of three
Wajor types; high angle longitudinal (northeast
trending), high angle transverse (northwest
Tending), and 1ow angle thrust. Latest movement
388  gccurred on  the northeasterly trending
faults, but the most important fault related to

® salt in the area is the Antigonish Thrust.
11 strata above the Hartshorn Formation ssalt are
allgehthonous. The upper part of the salt is
ighly deformed and the presence of minor pot ash
Near the top may be all that remains of
Significant deposifts that have been remsved by
Aulting and/or subsequent dissolution.

__ The XR-3 drillhole (Figs. 6-10 and 6-11)
drilled by 1973 Millmor-Rogers Syndicate (1974)
Intersected red shales to approximately 140 m,
Jypsum, limestone, and shale to 207 m and was
ab'_inclnnec! in Hartshorn Formation salt et 250 m.
his hole was redrilled nearby in 1980 by Cuvier
ines Ltd. (Black, 1981) (BM-1, JXR-3-80) to a
';otal depth of 343 m (1124 ft.). Approximstely
0.5 m (100 ft.) of salt with minor potash were
;ntersected in faulted contact with Bridgeville
aormation anhydrite below and Addington Formation

ove,

KEH-5 is situsted approximatel 2 km
Southwest of R-3 (Figs. 6-10 and 6-115 and wag
drilled by Kenneco Explorations (Canada) Limited
(1965) {Grace, 1966). This hole intersected red
Shale, limestone and gypsum with a few veins of
alite to a depth of spproximately 300 m, red
Shales to 430 m, fractured anhydrite and then
Pactured laminated limestone to 450 m. It was
®lieved to have been stopped in Horton Group at

L.5 m. Dismond-dril ting further south along
bhe contact with the Antigonish Highlands
8%ement  complex, by Kenneco Explerations

gcﬂnada) Limited and Imperial Oil Limited, has
(EtEPBected fossiliferous Windsor Group limestane
8ys River formation).

AP-1-74 (Figs. 6-10 and 6-11) was drilled
Eppl‘oximatel{ 1.1 lm northeast of R-3 by Amax
*Ploration Ltd. (1975). This hols intersected
m“d shales to 130 m, anhydrite and gypsum to 180
aﬁ Fed shales to 400 m, salt to 620 m and was
d 8ndoned in anhydrite at &75.4 m. The AF-1
Tillhole {Burton in Ward, 1975b), located
PProximately 1.1 km northeast of AP-1-74, was
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drilled by Imperial O0il and intersected red
shale, gypsum, anhydrite and two limestone beds.
It was stopped at 278 m without reaching salt.
The JR-3, AP-1-74 and AF-1 drillholes are
inferred to lie in or very near the axis of a
synclinal trough (Figs. 6-10 and 6-12),

GEOPHYSICS

The Bouguer gravity anomaly map for the James
River area (gFig. 6-13) has & Bouguer minimum
centred near Addington Fgrks which is pear
shaped, trends northeasterly and connects with
another minimum centred near Salt Springs (Fig.
6~6).

Te the northwest of the Addington Forks
minimum there are three contiguous gravity maxima
paralleling the northwestern contact, These
probably represent the outcrop belt of anhydrite
and the pre-Carboniferous basement (Fig. 6-12),
South and east of the Addington Farks minimum a
broad triangular sheped maximum occurs with its

centre located near St. Joseph. This high
coincides with outcrop and subcrop area of
Bridgeville Formation anhydrite overlying
basement with thin intervening Devono-

Carbaniferous sediments.
GEOCHEMISTRY

The only aveilable analyses (Tahle 6-2) of salt
in the James River deposit are those in an
unpublished B.Sc. honours thesis by Stewart
(1976).

The average analysis of the salt sampled
over the 478.5-605.3 m (1570-1986 ft.) interval
is  69% NaCl (celculated from Na). The
calculation of NaCl from Na gives a low value
because of the difficulty in meaguring Na at high
concentrations. Possibly a better assessment of
the salt quality may be obtained by assuming the
NaCl epproximately equals 100% minus per cent
water insoluble.

ECONOMIC CONSEDERATIDNS

The James River depusit consists of halite with
thin {less than * m) intervals of low grade
(1-6.25%, K,0) potash reported in two drillholes,
AP-1-74 an .R-g. In the thickest known section,
from AP-1-74, the salt wms intersected in Ethe
interval 408.4-621.2 m (1340-2038 ft.).
Analyses of the salt from AP-1-74 by Stewart
(1976} indicate an average NaCl content of 69% in
samples taken from the interval 478.5-605.3 m
(1570-1986 ft.).

The size of the deposit has not been
established by drilling, but based on the
associated Bouguer gravity anomaly, it probably
is approximately 3000 m long, 1500 m wide, and
100 m thick.

Salt springs are reported in the deposit
ares, but are much more common in the Salt
Springs area immedistely to the east.

The deposit is located adjecent to the
Trans-Canada Highway 104 and Canadian National
Railway mainline that runs between Stellarton and

Sydney.
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Table 6-2. Chemical analyses of salt samples from AP-1-74,
James River deposit*

Sample % NaCl
Depth % Water (Calculated
(feet) % Cal % Naf % KPH % Mg0 Insoluble from Na)
1382 0.76 38.0 1.0 0.02 Nil 72
1393 0.80 30.0 0.8 0.90 20.3 56
1494 0.90 35.0 0.3 0.25 6.7 66
1510 1.04 32.0 1.0 2.51 12,6 61
1530 1.05 37.0 0.4 1.10 2.4 70
1541 0.20 36.0 0.27 0.25 4.8 68
1599 1.2 36.0 0.5 0.06 3.4 68
1634 0.44 37.0 0.3 0.05 3.6 70
1681 1.20 36.0 0.4 0.35 3.9 68
1721 1.28 38.0 0.5 1.0 Nil 72
1816 0.56 36.0 1.0 0.30 4.7 68
1916 0.44 36.0 0.5 0.06 4.6 68
1936 0.69 36.0 6.25 0.60 Nil 68
1956 0.80 38.0 0.25 0.01 Nil 72
1986 0.92 38.0 0.25 0.06 Nil 72

*Stewart (1976)

petroleum deposits was attracted by the
occurrence of oil seepages on the western side of
Lake Ainslie, at Mclsaac Point and at Ainslie
Point. In 1926 and 1927 Gulf 0il Company drilled
a series of shallow core holes totalling 1017 m
(3335 ft.) (Mather and Trask, 1929) to determine
the nature of the structure at Southwest Mabou.
Windsor Group evaporites were intersected, but
salt was not reported. The results were appar-
ently not sufficiently encouraging to warrant
further, deeper testing for petroleum.

In the early 1940's geoclogical surveys were
undertaken in the area by the Cape Breton

Petroleum Company (Whitehead, 1941). A seismic
survey by Heiland Exploration Company was
undertaken near Southwest Mabou in  1942.

Encouraged by the areas potential for petroleum,
Lion 0il Refining Company of Eldorado, Arkansas
acquired an interest in the tracts leased to Cape
Breton Petroleum Company and in 1944 began boring
Mac No. 1 near Southwest Mabou (MacNeil, 1944b).
This hole reached a total depth of 1700.5 m (5579
ft.). A salt zone was intersected at approx-
imately 425 m (1395 ft.) and was not completely
penetrated. Further geological and geophysical
surveys supervised by MacNeil were undertaken at
the same time as the drilling was in progress. A
second hole, Mary No. 1, was drilled approx-
imately 975 m (3200 ft.) northwest of Mac No. 1.
Salt was first intersected at 1366 and the
hole was abandoned in a gypsum bed at 2093.7 m
(6869 ft.).

In the late 1950's Imperial 0il Limited
obtained a petroleum exploration licence in the
Mabou area. Several geological and geophysical
surveya including seismic, gravity snd prelim-

inary stratigraphic test drilling,
taken. In 1959 Imperial 0il Limited drilled
Mabou No. 1 (MacEachren, 1959). This well,
abandoned in Horton Group strata at 1568.2 m
(5145 ft.), encountered small amounts of salt
near the base of the Windsor Group at
approximately 732 m (2400 ft.).

were under-

In early 1960 Imperial Oil Limited drilled 8
second hole, Port Hood No. 1, (MacEachren, 1960).
Salt was first intersected at 1859,3-2255.5 m
(6100~-7400 ft.). Massive salt with some shale
and 1locally thick beds of anhydrite were
encountered to a depth of 2950 m (9680 ft.) snd
the well was abandoned at 2999.2 m (9840 ft.).

GEOLOGY

The stratigraphy and structure in the Mabou area
has been described in published and unpublished
reports by Bell (1926), Mather and Trask (1929),
Norman (1932a and b, 1935), Whitehesd (1941,
1943), MacNeil (1944a, b and c, 1945a and b)
Stacey (1953), Murray (1960), Belt (1962), snd
Kelley (1967b). The atratigraphic nomenclsture
and subdivision is rather complex and varies from
worker to worker. An outline of the genera1
Carboniferous stratigraphic section was presente

at the beginning of the Antigonish-Mabou are8
section.  Discussion of the stratigraphy and
structure in the area of the Mabou deposit will
focus mainly on the Windsor Group while other
strata will be described in general terms.

The most comprehensive publiahed report oON
the geology in the immediate vicinity of the




Mabou deposit (Fig. 6~14) was by Norman (1935).
He recognized rocks that range in age from

Precambrian to Upper Carboniferous. The
Precambrian, George River Group composed of
metamorphosed quartzite and intrusions of
granodiorite, diorite, sheared diorite and

granite, occur as a massif block forming the
Mabou Highlands to the north of Mabou Harbour. A
Paleozoic-Precambrain unit was also mapped on the
western side of the Mabou Highlands. These rocks
composed of rhyolite, andesite, tuff, volcanic
breccia, red shale, sandstone, conglomerate and
diabase were considered by Kelley (1967b) and
Kelley and MacKasey (1965) to be basal
Mississippian, Fisset Brook Formation.

The Fisset Brook Formation is in turn
overlain conformably by the Lower Carboniferous
Horton Group. Norman (1935) indicated a total
thickness of sapproximately 1800 m (6000 ft.) of
Sandstone, shale and conglomerate. Detailed
examinations of the Horton Group stratigraphy
have been made by Murray (1960) and by Kelley
(1967b). Kelley (1967b) revised and extended
the stratigraphic nomenclature of Murray (1960).
The continental clastic Horton Group is succeeded
conformably to unconformably by the mixed marine
and continental Windsor Group, which comprises
red ghale, gypsum, anhydrite, halite and
fc}ssilif‘erous limestone. The stratigraphy of the
Windsor Group has been studied in the area by
Norman (1935) and Stacey (1953). Due to
structural complications, the details of the
stratigraphy of the whole section were not
determinable, although sections on Port Hood
Island gave relatively complete exposure of the
Upper Windsor and part of the B Subzone (Fig.
~4) and exposures in the Mabou Mines section
represent the lower part of the A Subzone and the
orton-Windsor contact.

Norman (1935) considered the thick gypsum-
anhydrite bed at Mabou Mines to be equivalent, in
Part, to the gypsum unit in the lowest part of
the Port Hood Island section. Boehner and Giles
(1982) indicated that the majority, if not all,
of the severely deformed gypsum section is part
of the Addington Formation (B Subzone) based on
h? presence of thin fossiliferous limestone
Units (Fig. 6-4). In the area of Mabou Harbour
orth, Norman (1935) reported a section similar
FO the Mabou Mines Section (Bridgeville
ormation).

p The section encountered near the bottom of
ort Hood No. 1 (Fig. 6-15) appears to be the
asal Windsor Group, lower sulphate and basal
lmestone overlying the Horton Group (Mabou Mines
8ection).

: The stratigraphic position of the major salt
In the Mabou area is inferred to be located above
he thick lower massive gypsum-anhydrite and
4sal laminated limestone wunits of the A
ubzone. The salt in the Mabou drilling appears
although the data available are inconclusive) to
€ overlain by an intercalated gypsum, limestone,
Slltstone section interpreted to be equivalent to
he B Subzone (Addington Formation). This

A
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section which is dominated by evaporites is in
turn overlain by the intercalated red shale and
limestone units of the Upper Windsor (Hood Island
Formation). In the Port Hood No. 1 borehole salt
was reported to occur as veins impregnating
brecciated shale and limestone sections (Fig.
6-15). The extent and details of this breccia
zone are not discernible in the uncored
intervals, but the mixing of shale, limestone and
salt in cuttings sampled indicates it probably
occupies an extensive halo surrounding a deformed
salt mass. It is probable that isoclinal folding
of the section has accompanied salt impregnation,
fragmentation and dislocation of relatively
competent blocks. In the Mabou No. 1 borehole
(Fig. 6-16), the salt is not abundant, and the
section is thinner and incomplete because of
faulting.

Lion 0il, Mac No. 1 (MacNeil, 1944a, b, and
c) was drilled closest to the Windsor Group
outcrop area near the core of the Southwest Mabou
structure (Figs. 6-14, 6-15, and 6-16). The
first indications of the salt zone were
encountered at 425 m (1395 ft.). The hole was
stopped in salt at 1700.5 m (5579 ft.). Lion
0il, Mary No. 1 (1944) was drilled spproximately
975 m north-northwest of Mac No. 1. The salt
zone was first encountered at 1366 m (4480 ft.).
A massive gypsum bed was intersected at 2065.5
m (6780 ft.{ and the hole was stopped in gypsum
at 2093.7 m (6869 ft.). In 1960 Imperial 0il,
Port Hood No. 1, was drilled near Rocky Ridge,
approximately 1.8 km west-northwest of Mac No.
1. Salt was encountered at a still greater
depth in this hole and was first reported as a
vein halo in fractured rocks at a depth of
approximately 1859.3 to 2255.5 m (6100 to 7400
ft.). Salt was intersected to 2944.4 m (9660
ft.). Sections of anhydrite and then laminated
limestone were intersected to 2982 m (9783 ft.)
where the Horton Group was intersected. The hole
was abandoned in Horton at 2999.2 m (9840 ft.).
Imperial 0il Mabou No. 1 was drilled near
Southwest Ridge in 1959 (Cote and Hill, 1960),
approximately 5 km east of Lion 0il, Mac No. 1.
This hole is believed to have penetrated Mabou
Formation to approximately 195 m (640 ft.) where
Windsor Group rock types were first reported.
The first indications of salt were reported at
688.8 m (2260 ft.). The salt was described in
the cored intervals as orange halite in
brecciated grey shale. The base of the Windsor
Group with a thin anhydrite overlying a laminated
limestone was indicated at 745.2 m (2445 ft.)
where the Horton Group was intersected. The hole
was abandoned in Horton Group strata at 1568.2 m
(5145 ft.). Since the salt in this hole occurs
only as veins in brecciated shales it is inferred
to have been tectonically squeezed out.

The Windsor Group in the area is overlain
with apparent conformity by a section of strata
called the Mabou Formation by Norman (1935). The
Mabou Formation (part of the Canso Group)
comprises approximately 915 m (3000 ft.) of red
sandstone and shale interbedded with grey
sandstone and shale, and minor thin limestone
beds. The lower contact with the uppermost Upper
Windsor limestone unit, (the E; or Schizodus ) is
not exposed on Port Hood Island, although Norman
(1935) reported that the uppermost Windsor
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rocks in the Mabou Highlands to the north and the
Creignish Hills to the southeast. The Horton
Group is present in a major anticline to the west
and is inferred to underlie the remainder of the
Carboniferous depositional area. The major fold
structures trend generally northeast-southwest
and plunge gently to the southwest. The entire
sequence is crossed by a series of faults- with
major and minor displacement. Although Norman
(1935) indicated that in most instances the
faults were not well defined, he mapped an
easterly dipping reverse fault on the eastern
side of the Inverness coalfield. He estimated
the displacement of this fault to exceed 914 m
(3000 ft.).

A major northeasterly trending fault zone
through Southwest Mabou coincides with the
outcrop belt of Windsor Group. The Windsor Group
is indicated to be overturned and dipping 70°
south on Allan Brook approximately 4 km northeast
of Southwest Mabou. Abundant gypsum outcrops
were mapped in the Southwest Mabou area by Norman
(1935) indicating Windsor Group is probably
present in the area. This structure was
described as an anticline by Norman (1935), but
drilling and interpretations by Lion 0il Refining
Company and Imperial 0il Limited indicate a more
complex diapiric structure (Fig. 6-17). This
situation is probably similar to those described
in the Cumberland area where the structures were
initially believed to have been simple
anticlines, with 1little thickening expected in

the evaporites of the Windsor Group. Subsequent
drilling, however, has demonstrated extreme
thickening, plastic deformation and diapiric

intrusion probably as a result of tectonism.

The structural configuration of the rocks in
the Southwest Mabou area has been described and
interpreted (Fig. 6-17) by several previous
workers including MacNeil and Whitehead (in
Stacey, 1953), MacNeil (1945a and b), Bell (1958}
and Roliff (1961). MacNeil (1945a and b) and
MacNeil and Whitehead (in Stacey, 1953) portrayed
the structure as an anticlinal diapir with a
moderate angle reverse or thrust fault to the
southeast. They believed the soft, plastic,
incompetent Windsor Group rocks were squeezed
between two relatively competent sandstone
gections, the Horton Group below and the
Canso-Riversdale above. The Horton was believed
to have been folded into a relatively simple
anticline. In contrast, the mobile Windsor Group
behaved as an incompetent, partially intrusive
mass. The siltstone, shale, limestone, and
gypsum of the Upper Windsor, overlying the
magsive salt, were highly fractured brecciated
and impregnated by veins of halite, This feature
is apparent from the: borehole lithologic chip
logs and core logs and is similar to that
encountered in the Cumberland area structures.
This brecciation is probably most severe adjacent
to the active core of the diapir such as in Mary
No. 1, Mac No. 1, and to a lesser degree, Port
Hood No. 1. Flowage to the evaporite core
probably occurred away from the adjacent
synclines and generally towards the axial area.
It is suspected that the Windsor Group section in
Mabou No. 1 represents a severely brecciated and
attenuated section from which the salt has moved
by shearing and flowage into the Southwest Mabou

area to the west. This feature may also have
been developed east of the structure, but has
been subsequently removed by erosion. The Port
Hood Island structure (Fig. 6-16) is interpreted
to be a salt-cored, faulted anticline although
drill data are not available to support the
inferred presence of the salt core.

GEOPHYSICS

One of the earliest seismograph surveys in
Atlantic Canada was undertaken in the Southwest
Mabou area by Heiland Exploration Company of
Shreveport, Louisiana (1942) for Cape Breton
Petroleum Company. This survey covered several
lines between Southwest Mabou and Mabou Harbour.
In 1944 a gravity survey was undertaken by Robert
H. Ray, Inc. (1944) for Lion 0il Refining
Company. This survey, with stations at appro-
ximately 0.5 mile intervals, covered a large
portion of western Cape Breton Island between
Judique and Margaree.

The Inverness and Mabou areas were covered
by a gravity meter survey using one quarter mile
spacing by Seismograph Service Corporation (1958)
for Imperial 0il Limited. This survey is
presented as a simplified Bouguer gravity contour
map in Figure 6-18.

In 1959 The Nova Scotia Research Foundation
(1959b) surveyed several reflection seismic
profiles in the Mabou area near Mabou Station and
Southwest Ridge.

GEOCHEMISTRY

The occurrence of brine springs on Glendyer Brook
is reported by Norman (1935). Cole (1930a)
analyzed a brine sample (Table 6-~3) collected by
Norman who described its location as followss

The spring sampled flows out of a brown
limestone 30 feet  thick, where it
crosses Glendyer Brook 3000 feet upstream
from Glendyer Station, Inverness County, @
station on The Inverness Railroad, and about
1000 feet downstream from old Glendyerl
Mills. The limestone belongs to the Upper
Windsor series. The beds are massive thou
cut by joint-planes, while certain irregularl
layers are porous.

The chemistry of the Glendyer spring i8
typical of many NaCl springs with low CaSOu
content which is associated with the dissolutiofn
of Windsor Group evaporites.

Salt in the Mabou deposit has only been
analyzed in one section from Imperial Port Hood
No. 1. A total of 26 samples from the interval
2100 m to 3249 m (6890-10660 ft.) were analyzed
by Smith (1960) and the results are presented 17
Table 6-4. The bromine and potassium contents O
this salt are low indicating brine concentrations
were probably too low to reach saturation 17
potash.

In 1966 the bromine geochemistry of salt
deposits in Nova Scotia was studied by Baal










(1966) as part of the 1966 Potash Project. Baar
Bnalyzed core samples from Imperial Gil Part Hood
No. 1 and cutting ssmples from Port Hood No. 1
and Lion 0il Mary No, 1. These results are

presented in Tahle §-5. The bromine and
potassium analyses indicate low brine
concentrations.

Table 6~3., Analyses of Glendyer spring, Mabou
deposit, Inverness County*

Sample No. 38
FIELD NDTES AT TIME OF SAMPL ING
Temperature of atmosphere, °F n.d.
Temperaturs of brine, °F n.d.
Baume degrees N.d.
Equivalent specific gravity -
LABORATORY NOTES
Specific gravity at 60°F 1.023
Total solids at 110°C 3,25
Reaction : N
ANALYSES OF SOLIDS
NE veviievnnnnnesoPeEr CONE 34,77
K teiiiiinveneanesPer cent 0.08
Ca vivivvnrnseensoPer cOnt 2.04
MO viiveieenennansaPer cent 0.19
5[}.[‘ -.-..-..-.....PBI‘ cent 4.23
Ll einriaeirrveoPer cent 54,62
Br . iiiivreneaa Per cent rone
tecreasassssessasPEr CENt none

Totals ..icvieeses 95,91
gYPBTHETIEAL COMBINATION

Oy eeevvsnasss.Per cent 5.99
CaCly seusrvvrenasPer cent 0.78
T -
MICls tvvvvneneanaPer cent 0.65
Kéﬁﬂq cserasaeessPer cent -

K 1 l.-t"lll.t.c.Per Cent 0-11
NasS04 veevensnns Per cent -
NaCl .. iivioienuoPer cent 88.38

Totals vessoseees 95.01
*Cole (1930a)
ECONOMIC CONSIDERATIONS

Potash hes not been reported in the Mabou salt
deposit., The salt oceurs at depths ranging from
425 to 2900 m with maximum thickness exceeding
1500 m., Details about the quality of the various
8alt horizons are unknown. Ths salt may cccur in
A structurally complex situation analogous to
Some of the salt intrusions in the Cumberland
&rea, A saubstantial Bouguer gravity anomaly is
Soincident with the deposit sres. Salt springs
Ndicative of subsurface dissolution of salt are
Not common in the area., The deposit is situated
¢lose to railway and highway transportation, but
i8  located approximately 10 km inland from
Potential tide water shipping sites. The deposit
fequires  further exploration drilling to
determine its quality, distribution and economic
importance.

OHIO0 OCCURRENCE

The Onia occurrence (NTS 11€/09 and 11€/08) is
Bituated in the western part of the Antigonish
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Basin near Ohioc and is approximately 7 km south
of the James River deposit (Figs. 1-10 and
6-19). St. Joseph is located approximately 11 km
north and Cross Roads Ohio 3 km south of the Ohio
occurrence.

The area is readily accessible through a
series of paved and unpaved rpads connected with
the Trang-Canada Highway 104 and Route 7.

The terrsin in the area is typical of the
Carboniferous Antigonish Lowlands with gently
rolling hills and elevations rarely exceaeding 125
e Immediately west of the arsa however
elevations rise abruptly to 240 @ in the
Antigonish Highlands.

HISTORICAL BACKGROUND

The Antigonish Basin was investigated for its
potash potential by Pghl as part of a regional
survey by Hayes (1931). Mary salt springs and
seeps were located, but none were found in the
area of the Ohio occurrence. Springs were
described however, in the Salt Springs area 9 km
to the northeast and near Dunmore B Ikm east. No
further exploration for salt and potash was
carried out until 1966 when Kenpneco Exploration
{Canada) Ltd. drilled several gravity sanomalies
{Grace, 1966). A gravity low indicative of salt
was not defined in the Ohio area. Since the
exploration activity in the Ohio area has been
focused mainly on base metal mineralization
including copper, lead and zinc. Thess deposits
are associsted with the basal pert of the Windsor
Group where it onlaps the pre=Carboniferous
basement rocks of the Antigonish Highlands,

Exploretion drilling for base metals was
undertaken in the UOhio area b Kennaco
Exploration (Canada) Ltd. (Grace, 1966) and more
recently by Imperial 0il Ltd. (Burton, 1974) and
Cuvier Mines Ltd. (Black, 1979). Salt was
intersected in drillhole AN-AH-1 drilled in a
base metal exploration survey by Cuvier Mines
Ltd. near Dhia (Black, 1979).

GEOLOGY

The geology in the vicinity of the Ohig
gocurrence wes deacribed and mapped by Benson
(1974), Boehner (1980b) and mast recently by
Boshner and Giles (1982), The Windsor Group in
this area (Fig. 6-19) is indicated to occur in
an onlap relationship with pre-Carboniferous
basement. This relatienship has been
established in exploration drillholes by Kenneco
Exploration (KEH-2) and Imperial 0il {(OH-1 and
OH-4) in which fossiliferous basal Windsor Group
limestone (Gays River Formation of Giles et al.
(1979))  direetly overlies pre-Carboniferous
felsic volcanic rocks. The stratigraphy of the
Windsor Group rocks above this basal limestone
is unclear due to the scarcity of outecrop and
drillhele information in the ares, Remnants of
Bridgeville Formation gypsum and  aphydrite
occur locally. Outcrop patterns are disrupted
by the rewarked paraconglomerate of the
Lakevale Formation and by the Antigonish Thrust
Fault,
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Table 6-4. Chemical analyses, drill cuttings Port Hood No. 1*.

Depth in Wt. & Cl as Br as 1 as K as
feet Soluble Wt. % NaC1 Wt. % NaBr Wt. % Nal Wt. % KC1

6890 - 6920 68.2 67.2 Nil Nil 0.057
7050 - 7060 47.9 46.2 Nil Nil 0.014
7240 - 7280 59.6 57.1 Nil Nil 0.011
7420 - 7440 85.7 82.4 Nil Nil trace
7450 - 7470 82.1 76.2 Nil Nil Nil
7730 68.7 67.4 trace Nil 0.009
7800 - 7850 66.3 66.4 Nil Nil 0.014
7850 -~ 7900 89.1 88.9 Nil Nil 0.035
6900 - 7950 77.8 75.6 trace Nil Nil
7950 - 8000 75.2 73.9 Nil Nil 0.047
8000 - 8050 84,0 81.5 Nil Nil 0.047
8050 -~ 8100 84.4 82.0 Nil Nil 0.034
8100 - 8150 81.3 77.9 0.028 Nil 0.039
8150 - 8190 71.2 68.1 Nil Nil 0.019
8210 - 8220 90.1 89.0 Nil Nil 0.049
8390 - 8400 39.9 38.2 Nil Nil 0.006
8500 - 8510 61.3 57.7 Nil Nil 0.030
8550 - 8580 64.7 61.1 Nil Nil 0.037
8580 - 8610 73.4 72.1 trace Nil 0.014
8710 -~ 8760 62.8 57.4 Nil Nil 0.045
8760 - 8800 731 70.2 Nil Nil 0.052
8800 - 8850 49.4 44.3 Nil Nil 0.036
9040 -~ 9050 82.9 79.6 Nil Nil 0.033 '
9120 - 9167 56.1 53.2 Nil Nil 0.011
6280 - 6290 99.9 99.2 Nil Nil 0.015
6650 - 6660 99.1 99.5 trace Nil 0.037

*Smith (1960)

Table 6-5. Analyses of drill core samples, Port Hood No. 1 and cutting
samples from Port Hood No. 1 and Lion 0il Mary No. 1.%

Depth in

feet % K % Br % NeCl1 %Br/100%NsC1
6105 0.052 0.0031 99.1 0.0032
6111 0.080 0.0020 96.0 0.0021
6283 0.05 0.0027 100.0 0.0027
6284 0.025 0.0030 100.0 0.0030
6284A 0.025 0.0032 96.6 0.0032
6286 0.025 0.0037 99.6 0.0037
6288 0.035 0.0030 100.0 0.0030
6289 0.033 0.0034 100.0 0.0034
6291 0.047 0.0034 100.0 0.0034
6292 0.028 0.0035 99.6 0.0035
6640 0.031 0.0052 99.6 0.0052
6655 0.043 0.0085 96.5 0.0088
7002 0.043 0.0025 93.0 0.0027

8romine Contents (wt. % B8r/100% NaCl) of cutting samples

Number of Samples
Wt. % Br/100% NaCl Port Hood No. 1(a) Mary No. 1(b)
0.003 - 0.0039 - 11
0.004 - 0.0049 5 21
0.005 -~ 0,0059 3 4
0.006 - 0.0069 1 -

(a) Port Hood No. 1 between 7800 and 9420 feet
(b) Mary No. 1 between 5300 and 6800 feet

#Baar (1966)
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AN-AH-1, was drilled on the eastern side of
the Ohio River approximately 1.5 km east of the
erosional limit of the Windsor Group (Figs. 6-19,
6-20 and 6-21). Salt was intersected at a depth
of 296,9-297.5 m (974-976 ft.). This thin bed is
situated beneath 34.7 m (114 ft.) of massive
anhydrite. It is not clear whether this bed is
isolated in the anhydrite section or whether it
is the start of an interbedded zone that might
have been intersected if the hole had continued.
Halite veins appear at a depth of 289 m (948
ft.), 7.9 m (26 ft.) above the top of the salt
bed. The salt bed comprises pale orangeish
medium grained halite with scattered grey-green
siltstone inclusions. Bedding dips of the rocks
in AN-AH-1 are generally moderate to gentle with
an average of spproximately 30°.

The stratigraphic assignment of the succes-
sion is not well defined at present. The follow-
ing correlations are made on the basis of the
work of Boehner (1980b) and Boehner and Giles
(1982). The thick limestone near the top of the
hole is correlated with the basal Upper Windsor
limestone (Herbert River Limestone). The section
beneath this major limestone is correlative with
the middle part of the Windsor Group (Addington
Formation) which is characterized by interbedded
gypsum-anhydrite, carbonate and redbeds. The
boundary between this succession and the major
salt-sulphate section which generally underlies
it is not readily apparent. The thin salt bed
lies very near the Antigonish Thrust Fault
located at this boundary, but the present data
are insufficient to indicate exactly which side
it 1lies on. The salt at Ohio is assigned
occurrence status until further data on the
lateral extent and thickness are available,

GEOPHYSICS

The area in the vicinity of the Ohio occurrence
is included on a 2 inch to 1 mile total gravity
map prepared for the Nova Scotia Department of
Trade and Industry by the Nova Scotia Research
Foundation (1955). Drillhole AN-AH-1 (Black,
1979) was drilled on the southern end of an elon-
gate gravity maximum that is centred approxi-
mately 1 km northeast of St. Joseph. The major
Antigonish Basin gravity low centred in the
vicinity of the Pomquet River occurrence extends
westward as far as the Glen Road area situated 5
km east of AN-AH-1. The exact relationship
between the total gravity anomalies and the
distribution of salt is not clear.

The major portion of the Antigonish Basin is
probably underlain by thick Windsor Group salt,
however in moat instances the depth to the
Hartshorn Formation salt may exceed 1000 m
becauge of the thick overlying section of Canso
Group strata. These rocks underlie most of the
central part of the Basin. The thick sedimentary
succession in the central part of the basin is
probably a major contributor to the gravity low.
The presence of stratified salt in the Ohio area,
which is intermediate to the central basin total
gravity low and the basement rocks of the
Antigonish Highlands (gravity high), is probably
masked by regional gravity increases produced by
the proximity of relatively dense pre-Carboni-

ferous basement in the subsurface at Ohio. The
proximity and influence of basement rocks is
further indicated by magnetometer surveys in the
area.

GEOCHEMISTRY

No analyses are available on the salt in
AN-AH-1., The salt is probably quite pure, but
this is of 1little importance in such a thin
intersection. Salt springs have not been
reported in the immediate area indicating that if
salt is present in significant quantities then it
is probably well sealed against circulating
groundwater.

ECONOMIC CONSIDERATIONS

The Ohio occurrence is a thin (60 cm) bed of
halite in anhydrite that is of no economic
significance if it is an isolated occurrence.
The presence of salt may suggest the presence of
a major stratified salt deposit possibly sat
greater depth. Further drilling would be
necessary to determine if additional salt of
economic importance is present.

POMQUET RIVER OCCURRENCE

The Pomquet River occurrence (NTS 11F/12) is
situated approximately 3 km southwest of Pomquet
Forks and 4 km northeast of St. Andrews near the
Pomquet River, Antigonish County, Nova Scotia
(Figs. 1-10 and 6-22).

The area is easily reached by a series of
paved and unpaved roads connected with the
Trans-Canada Highway 104 that runs east from
Antigonish through Pomquet Forks to Port Hasting®
on the Strait of Canso. The mainline of the
Canadian National Railway crosses the Pomquet
River approximately 1.5 km north of Pomquet
Forks.

The  occurrence is  located in  the
Carboniferous Antigonish Lowlands which typically
has gently rolling terrain with elevations
generally less than 75 m, but which locally reach
up to 125 m in the west and 175 m in the south
and east.

HISTORICAL BACKGROUND

Fletcher (1887) indicated salt springs and ponds
were found associated with gypsum in severa
areas. The Pomquet area was investigated by Poh
as part of the "Antigonish Basin" area in 8
regional potash assessment compiled by HayeS
(1931). Two salt springs were located by Pohl iN
the immediate vicinity of the Pomquet River
occurrence. Several other salt springs were als?
located in the St. Andrews-Dunmore-Pinedale are?
approximately 6 km southwest of the Pomquet
springs (Fig. 6-22). The major salt springs weré
sampled and analyzed by Cole (1930a).

Windsor Group rocks in the vicinity of the
Pomquet River occurrence are as described and
mapped by Sage (1954). The Pomquet River are2
was drilled for petroleum by Lura Corporatiol
Limited in 1958, Two diamond-drill holes, NS
2554 (K-1) and NSDM 2555 (K-2), were spudded nea’
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Table &-6,
Antigonish County*.

Sample No,

FIELD NOTES AT TIME OF SAMPLING
Temperature of atmosphere, °F
Temperature of brine, °f .....
Baume degrees seveeesssssasecs
Equivalent specific gravity ..

LABORATORY NOTES

Specific gravity at 60°F .....
Total solids at 110°C .eeaeesea
Reaction sescasasacsssssassess

ANALYSES OF SOLIGS

N8 sivsusasasesasPeEr
K asassnrsesnssassPer
Ca ........-.....Per
Mg ssveersesnssasPer
50[* .........--..FBI‘
Cl covwerannswwsnsler

Br sesssssnasasasPEr
I

cent
cent
cent
cent
cent
cent
cent
sessassnsssesssPEr cent

Totals ceenererarsanas

HYPOTHETICAL COMBINATICN

CaS0y ssecasansssPer cent
CaCly veveneenssPer cent
MgS0y «evesasaseaPer cent
MgCls cevveenasenPer cont
KoSOy, +ssvssssssPer cent
Kgl esesrasasanasfeEr cent

Na S0 Per cent
“ [E XN ENENEN)
Na&s asansssssnassPeEr CONE
Totals cvsvsvevrscenes

*Cole (1930a)

located east of NSDM 1708, NSDM 1835 intersected
salt at 231.6 m (760 ft.) and was abandoned at
356.6 m {1170 Ft.). NSDM 1B3& intersected salt
at 232,8 m (764 ft.) and was stopped at 436.5 m
(1432 ft.)} (Fig. 6-27),

Lura Corporation Limited explored the South-
aide Harbour-Monks Head area for petroleum in
1958 after & small gas flow was sncountered in
NSDM 1836. A single drillhole, Lura No. 1 (NSDM
2671) {Shaw, 1969), was drilled near Morks Head
near the axis of the Monks Head Antieline approx-
imately 3 km northeast of NSOM 1708, Salt was
not intersected and there were na petroleum
showings.

In 1969 Novasel Limited drilled Novasel 1
{NSDM 4862) ({(Nova Scotia Department of Mines,
1970) approximately 1.3 km east-southeast of NSDM
1708. Salt was First intersected at 235 m (770
Ft.) and the hole was abandoned st 356.6 m (1200
ft.). A small gas flow encountered in NSDM 1836,
together with other factors, prompted the Brador
0il Company Limited to drill for petroleum in the
Southside Harbour area, In 1976 Brador Anschutz
Hole No. 1 was drilled immediately north of NSOM
1708 and 1836 (Farries Engineering Ltd; 1976).
Salt was intersected between 250 and 460 m (820
and 1510 Ft.).

Analyses of salt springs, Pomquet River area,

23 24 25

65 65 65

&4 51 62
1.5 4.0 1.75
1.010 1.027 1.012
1.0155 1.0300 1.0055
1.88 4.07 0.80
N N N

.35 33.35 33.21
0.15 0.11 0.17
3.08 3.44 2.22
0,57 0,13 0.16

13.64 8.39 4,60

45,51 51.69 52.35
n.d. None n.d.
n.d. Nane n.d.

94.30 97.11 92,71

10.47 11.70 6,52
- - 0.83
2.82 0.16 -
- 0.27 8.62
0.34 - -

- 0.21 0,32
5.61 - -
75.03 84.77 84.40
94,30 97.11 92.69

BEOLOGY

The geolagy in the vicinity of the Southside
Harbour deposit was described and mapped by Sage
(1954), Benson (1970), Boehner (1980b) and
Boshner and Giles {1982) (Fig. 6-1).

The oldest (Lower Palsozoic)} rocks are found
in an isolated block teo the northwest ©
Antigonish Harbour. These rocks consist of
faulted and folded grey green sailtstone and
argillite, greywacke, minor tuff, conglomerat®
and dark green andesite assigrned to the Brown®
Mountain Group {(Benson, 1970). A small granit®
bady is indicated to have intruded the Brown®
Mountain Group.

These rocks are overlain with angulaf
unconformity by rocks assigned to the Lowel
Carboniferous Horton Group which comprises inter~
stratified conglomerate and sandstone.

The Horton Group is overlain conformably(?)
by Windsor Group strata which comprise siltston€:
shale, gypsum, anhydrite, halite, and limeston®:
The stratigraphy of the Windsor Group in the are?
was studied and described by Sage (1954) Wh:

concentrated mainly on the limestone units.
described by

stratigraphic section was 5age










(1954) and has since been revised by Boehner
(1980b) and summarized in Figure 6-5,

On the southern and southeastern sides of
Antigonish Harbour several prominent hills
betwesn Williams Peint and Captains Pond are
evident. At Williams Point the Windsor Group
enlaps onto these rocks and apparently oversteps
the Devono-Carboniferous which is known only from
deep subsurface data. Murray (1971) described a
fossiliferous mound-like limestone encireling the
granodiorite knobs and ridges in this area and
indicated a basal granite {granodiorite} pebble
limestone conglomerate at = the top of the
granite. Thig limestone was described as the B
limestone by Sage (1954) based on its megafaunai
assemblage, however Boehner and Giles (1902)
correlated it with the Gays River Formation. A
8imilar development of a mound—like limestone on
granite oceurs in the Calpo Limestone Company
Quarry near Southside Antigonish Harbour. Both
are gurrounded and overlain by gypsum and
anhydrite of the Bridgeville Formation. Drilling
indicates the Gays River Formation limsatone
Continues down the erosional contact slope with
he granite (Fig. 6-7),

The Brador Anschutz South Side Harbour No, 1
well (Farries Enginesring, 1976) (Fig. &-27)
located 1.5 km east of  the Calpo Limestone
Quarry, intersected Devono-Carboniferous clastic
Tocks with a thickness of approximately 440 m,
In this well the basal Windsor Group limestone
(Macumber Formation) is overlain by approx-
tmately 100 m of massive anhydrite {Bridgeville
Formation) and then 200 m of halite with inter-
bedded anhydrite and shals (Hartshorn Forma-
tion), This section is separated from 250 m of
ted shale with minor grey shale of the Hastings
Formation by the Antigonish Thrust Fault, A
Cross-gection through this hole and the other
drilling in the area (Fig. &-28 ) is interpreted
differently than Sage (1954) and Shaw (1969).

is revised interpretation is based on the new
deep drillhole data and partly on experience in

€ Shubenacadie area in central Nova Scotia
Where fagsiliferous A Subzone mound-1like or hank
®arbonate deposits (Gays River Formation) occur
1N areas where the Windsor Group oversteps the
Horton Group (Giles et al., 1979).

In addition to the Antigonish Thrust Fault
there are several major faults in the Southside
8rbour deposit area. The Morks Head Fault
Fig, 6-26) is = northeasterly trending high
angle Fault that parallels the Lanark and
Orristown Faults (Fig, 6=6). The Antigonish
hrust fault is the most important with respect
to salt and potash exploration. Deformation in

® area ranges from broad open folds near
Southside Antigonish Harbour to steeply dipping
Overturned folds near Monks Head,

., The Southside Harbour salt depogit was
nitially outlined by 3 diamond-drill holes, NSDM
1708, 1835 and 1836, drilled by the Nova Scotia

oPartment of Mines (1952b, 1953b) in the early
1950's, " In these holes the gentiy dipping halite
#8 interbedded with red shale end anhydrite
(Fig, "6-27),  In 1965 Novassl Ltd. drillad
Ovagel No. 1 in an attempt to extend the salt
®a8s further to the east (Shaw, 1969). Although
he halite section was not completely penetrated,
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section of halite with some

a subatantisl
anhydrite and shale interbeds was intersected.

In 1976 Brador 0il Company Limited drilled
Brador Anschutz Southside Herbour No. 1 near NSDM
1708 and NSDM 1836 (Farries Enginesring, 1975).
This hole was the firet to be drilled through the
Devono-Carbonifereus to pre-Carboniferous base-
ment {(Fig. 6&-28), The entire Windsor Group
section present was intersected and the total
thickness and stratigraphic position of the
halite above the Bridgeville Formation sulphate
and basal Windsor carbonate was eastablished.
Limestone beds were reported as thin interbeds
with the halite, red shale and anhydrite which
may indicate that the section above the upper
part of the =salt may be part of the Addingtan
Formation. Drill core from this part of the
section iz not available, conseguently the
details of the stratigraphie assignment of the
units are not clear.

Exploration in the area hass not been
restricted to the Southside Harbour ares, In
1958 Lura Corporation Limited drilled Lurs Na. 1
approximately 2.5 km northeast of the soda ash
project drilling (MacNeil, 1959). The hole was
not entirely cored, but salt was reported to
occur sporadically as thin beds, veins and cement
(Fig. 6=27). The hole was prematurely abandoned
at 607 m (1993 ft.) due to drilling difficulties
without enetrating the main salt section.
Macheil &959) correlated the carbaonate units
with the B., By, and Cy; limeastones of Sage
(1954). IFf the 3tructursl complexity evident in
the Morks Head section, located 1.5 km north and
described by Schenk (1969), extends into the area
of Lura No. 1, then any agaignment in the absence
of a complete cored section becomes tenuous,

in 1973 and 1974 Imperial 0il Limited under-
took a base metal exploration diamond-drill
program in the ares of Pomquet southeast of the
Southside Harbour deposit and near Captaing Pond
to the northeast. Seven holes (PQ series) ware
drilled in the vicinity of Sage's (1954) Sew Mill
section (Upper Windsor{ near Pomquet (Fig. 6-26),
Salt residue was reported in some of the core.
This drilling confirms and locates mare precisely
the Monks Head Fault originally mapped by Sage
{1954) and the previously unrscognized Pomquet
Station Fault.

Eight holes (CP seriea) were drilled by
Imperial 0il near Captaine Pond. Seven were
drilled near an Ey, limestone outcrop located
approximately midway between Ceptains Pond and
Monk Pond, These drillholes sre located near the
Monks Head limestone deposit described by Murray
(1975), The drilling by Imperial 0il encountered
a disturbed and locally overturned section of
Upper Windsor rocks. A single hole CP74-5 waa
drilled farther to the west of Captaina Pond on
the eastern side of a granite knob. Thia hole
penstrated granite at a depth of 52 m (170 ft,)
beneath overburden.

GEOPHYSICS

A gravity survey by the Seismograph Service
Corporation  (Pohly, 1952a) outlined three
residual gravity maxima on the same trend ss the
Monks Head Fault (Fig. 6-29), Another elongate
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indicating low degrees of concentration persisted Wt. % Br/Na Cl
throu the section. Some irregular bromine

conteg:s in secondary halite indicated the 0.005 o010 0.015 0020
migration of higher concentrated solutions
through parts of the section. He attributed the 800}
higher, 0.27% K (as opposed to the normal, less
than 0.07%), to this phenomenon. Traces of
potash salts were noted in Novasel No. 1 at
approximately the same depth as the 0.27% K
analysis (Boehner, unpublished drill log, 1979). 850}

top of [the salt

’_
ECONOMIC CONSIDERATIONS B

w
The Southside Harbour deposit contains halite and
some minor traces of potash. Two of the salt Z 900f oo ® °
sections have been analyzed and the following
intervals and NaCl grades are reported. In NSDM =
1708, the interval 291-313 m (800-925 ft.) has an a o
average analyses of 85.77% NaCl and the interval bt ®
291-313 m (953.5-1026.5 ft.) has an average 950+ s

®

analyses of 80.7%. In Novasel No. 1 the complete
interval, 242-296 m (795-970 ft.) has an average
grade of 86.5%. The top of the salt in the

) o of
T 000 0f %0’ o "“.oonto“o’o

Southgide Harbour deposit occurs at depths of L °
between 242 and 296 m (760 and 800 ft.). The 1000~

salt section thickness is in the order of 213 m o®

(700 ft.). The salt occurs over a width of 1026 2

greater than 1000 m, but its continuation has not
been confirmed by exploration drilling. Further
exploration drilling and gravity surveys will be . . .

required to determine the quantity, quality and Figure 6-31. Bl_-gmlze gmh‘lf’ N?EM 1708, South-
economic viability of the deposit. S1de Harbour deposit.

Figure after Baar ( 1966)

Table 6-7. Chemical analyses, NSDM 1708, Southside Harbour, Antigonish County; analyses reported in
per cent.*

Loss

Interval NaC1 CaS0, Water at

(feet) (from C1) (5)  Insol. Moist. 275°C Tot. Ry03 SO3 Cal Mg  Cl
785 - 800 78.80 4.17 16.86 0.1 nil 99.94 nil 2.45 1.79 nil 47.80
800 - g25 85.62 3.96 11.84 0.08 nil 101.5 nil 2.30 1.73 nil 51.94
825 - 838 85.14 4.17 10.09 0.17 nil 99.57 trace 2.45 1.57 nil 51.64
838 - 850 87.44 3.58 6.43 0.05 nil 97.50 nil 2.1 1.65 nil 53.04
850 - 871.5 88.05 3.99 6.85 0.04 nil 98.93 nil 2.35 1.76 nil 53.41
871.5- 900 85.54 5.15 8.41 0.09 nil 99.19 nil 2.8 2.21 nil 51.89
900 - 903 88.43 5.43 6.04 0.15 nil  100.05 trace 3.19  2.32 nil 53.64
903 - 909 83.93 3.43 12.73 0.09 nil 100.01 nil 2.02 1.50 nil 50.91
909 - 925 82.81 3.33  13.75 0.12 nil 100.01 trace 1.95 1.46 nil 50.23
925 - 928.5 17.75 3.33 79.36 0.11 nil 100.55 nil 1.96 1.64 nil 10.77
928.5- 949 75.89 3.40 20.93 0.06 nil  100.3 nil 1.99  1.51 nil 46.04
949 - 952.5 70.59 4.85 23.61 0.07 nil 99.1 nil 2.85 2.10 nil 42.83
952.5- 955.5 14.65 3.21 81.99 0.09 nil 99.9 nil 1.88 1.42 nil 8.89
955.5- 975 72.24 5.95 20.95 0.04 0.01 99.2 nil 3.50 2.50 nil 43.82
975 - 987.5 80.35 5.10 14.14 0.09 0.01 99.7 nil 3.00 2.20 nil 48.74
987.5-1005 79.02 2.08 19.27 1.13 0.06 100.6 nil 1.23  1.12 nil 47.93
1005  -1009.5 97.55 2.86 0.20 0.09 0.01 99.6 nil 1.03 0.80 nil 57.83
1009, 5-1021 60.95 2.15 33.90 2.40 0.16 99.6 nil 1.56 1.40 nil 36.97
1029 _1026.5 94.78 2.86 1.98 0.12 0.02 99.8 nil 1.68 1.26 nil 57.49
1026.5-1035 30.87 3.10 62.10 3.87 0.62 100.6 nil 1.82 2.10 trace 18.73
1035 _1049 49.25 2.36 43.23 2.44 0.40 98.0 nil 1.38 1.65 trace 29.87

*Analyst Dr. W. T. Foley, St. Francis Xavier University, Antigonish, Nova Scotia (Nova Scotia
Department of Mines, 1952a)
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Table 6-8. Chemical analyses, Novasel-1 (NSDM 4862), Southside Harbour, Antigonish County;
analyses reported in per cent.**

Interval NaC1l NaC1 Insoluble Loss on

(feet) Na(2.58) C1(1.65) Ca SO, Residue Ignition K Mg Sr
787 - 790 88.27 89.43 3.28

790 - 795 84.33 85.17 6.32

795 - 800 89.41 88.19 3.00

800 - 805 88.39 89.02 1.08 1.58  3.66 -0.05*  0.01 -0.0004* -0.05*
805 - 810 88.90 87.91 4,25

810 - 815 86.87 88.19 4.28

815 - 820 86.79 89.84 3.41

320 - 825 86.87 88.74 3.80

325 - 830 88.39 88.46 3.32

830 - 835 89.66 90,23 2.28

835 - 840 87.63 87.63 4.62

840 - 845 87.63 88.46 3.75

845 - 850 88.39 89.00 3.73

850 - 855 87.89 87.85 6.30

855 - 860 89.50 88.26 6.13

860 - 865 91.06 92,02 0.88 1.70  3.34 0.10 0.02 -0.0007 -0.0004
865 - 870 89.17 91.46 3.14

870 - 875 85.59 87.25 5.76

875 - 880 83.44 84.78 8.18

880 - 885 83.19 86.03 6.56

885 - 890 84.71 86.31 6.28

890 - 895 83.69 84.78 7.65

895 --900 79.12 80.31 1.43 2.76 10.89 0.06 0.06 -0.0007 -0.0004
900 - 905 81.15 83.52 9.40

905 - 910 84.96 84.50 8.24

910 - 915 81.40 85.06 8.21

915 - 920 83.19 85.34 7.45

920 - 925 86.46 89.23 4.89

925 - 930 90.50 89.51 6.18

930 - 935 92,33 90.07 4.64

935 - 940 86.36 89.79 1.01 1.85  4.42 0.10 0.27 -0.0007 -0.0004
940 - 945 87.63 89.23 5.16

945 - 950 88.90 89.51 4,32

950 - 955 88.27 89.79 4,85

955 - 960 88.39 86.44 7.06

960 - 965 87.38 87.00 11.09

965 - 970 88.39 89.23 4,18

970 - 975 75.06 78.08  1.00 1.99 15.96 0.91 0.09  0.007 -0.0004*
975 - 985 72.52 70.83 18.46

985 - 995 80.77 79.18 13.90

995 -1005 79.25 80.59 13.61

1005 -1015 75.69 77.93  1.46 2.58 16.13 0.15 0.02  -0.0007* -0,0004
1015 -1025 80.27 76.38 14.67

1025 -1035 50.82 57.82 38.83

1035 -1045 71.12 73.71 18.69

1045 -1050 42.80 43,87  0.72 3.65 46.72 0.16 0.02 -0,0007 -0.0004
1050 -1060 77.85 78.21 15,37

1060 -1070 40.39 40.51 49.11

1095 -1105 61.09 59.68  0.64 3.61 29.98 0.09 0.02 -0.0007 -0.0004
1105 -1115 80.13 82.27 10.09

1115 1125 83.57 84.12  1.60 2.32  9.14 0.13 0.02 -0.0007 -0.0004
1125 -1135 77.22 77.65 14.35

1135 -1145 76.19 78.49 15.15

1145 -1155 82.29 82.71 10.62

1155 -1165 78.23 80.47 12.45

1165 -1175 77.98 77.37 13.63

1175 -1185 82.30 83.84 12.90

1185 -1195 77.98 80.47  1.37 2.37 11.94 0.11 0.03 -0.0007 -0.0004
1195 -1200 75.95 77.09 14.73

**Analyst K. S. MacLean, Nova Scotia Research Foundation, Dartmouth, Nova Scotia (Shaw, 1969).
*less than
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D'OR AREA

INTRODUCTION

The Canso-Bras d'Or area encompasses the
Carboniferous outcrop areas in southeastern and
central Cape Breton Island and is located in
portions of Inverness, Richmond, Cape Breton and
Victoria Counties (Fig. 1-10). Hayes (1931)
outlined the salt-potash exploration potential of
the area as part of a Province-wide potash
Survey. Many salt springs and seeps were located
and analyzed. With the exception of some
unsuccessful drilling at Bucklaw in the early
1920's, no significant attempts to exploit salt
were made until the mid 1960's when Dow Chemical
Limited and Domtar Limited began exploration near
the Strait of Canso. Several major salt deposits
were outlined with planned uses including salt
mining and developing underground storage
facilities., These deposits have been relatively
well-defined by diamond-drill holes and gravity
surveys.

The geology in the Canso-Bras d'Or area has
been described in the reports and maps by
Ferguson (1946), Ferguson and Weeks (1950),
Weeks (1954), Collins (1962), Kelley (1967b),
Bell (1958), Milligan (1970), Shea and Wallace
(1962), and Jones and Covert (1972).

. The nine deposits which have been outlined
1n the Canso-Bras d'Or area are: the Cleveland,
Estmere, Kingsville , McIntyre Lake, Malagawatch,
Orangedale, Port Richmond, St. Patricks Channel,
and St. Peters (Fig. 7-1). Data on the Cleveland,
Estmere and St. Patricks Channel deposits have
become available after the completion of this
report. Consequently they have not been
described in the format of the other deposits.
For similar reasons the Malagawatch and
Orangedale deposits are not completely described.

. The Kingsville deposit outlined by Domtar
Limited is defined in twelve diamond-drill
holes. A brining test well has indicated that
Salt could be produced using that method. The
McIntyre Lake deposit contains four diamond-drill
holes” and it has been under investigation by Home
0il cCanada Limited et al. for potential
underground storage development. The Malagawatch
deposit has been outlined in potash exploration
drillholes by Chevron Standard Ltd. The
Orangedale deposit is defined from one hole
drilled by Noranda Exploration Ltd. The Port
Richmond deposit is outlined by 5 diamond-drill
holes and has been evaluated by Dow Chemical
imited for underground storage purposes. The
St. Peters deposit is the least well-defined
deposit because it contains only one drillhole.
he Seaview occurrence is the only salt
Occurrence known in the area and it is defined in
only a single drillhole by Domtar Limited.

GENERAL GEOLOGY AND CARBONIFERQUS
STRATIGRAPHY

The Canso Bras d'Or area includes the Bras d'Or
Sub-basin of Bell (1958) and the area to the
South of the Sydney Sub-basin. The geolagy in
his area is poorly understood and probably
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rather complex. The Carboniferous rocks,
including the Windsor Group, occur in a series of
interconnected outcrop areas separated by high-
land areas of pre-Carboniferous rocks.

The pre-Carboniferous basement rocks
comprise complex intrusive and metamorphic
massifs of Lower Paleozoic to Proterozoic age.
These basement blocks are unconformably overlain
by and surrounded in whole or in part by the
Lower Carboniferous Horton Group terrigenous
rocks, comprising interstratified sandstone,
shale and conglomerate. The stratigraphy of the
Horton Group has been studied in some detail by
several workers including Murray (1960) and
Kelley (1967b) who described the basic
stratigraphic subdivisions in Cape Breton. These
subdivisions were outlined in the introductory
section of the Antigonish-Mabou area. Kelley
(1967b) presented an isopach map showing original
thicknesses of the Horton Group in central and
western Cape Breton. The major areas of
deposition and the approximate area of pinchout
and Windsor Group onlap are readily seen on this
map. Major deposition occurred to the west of
the Creignish Hills and also in the
whycocomagh-Lake Ainslie area (Fig. 7-1).

Although not contoured by Kelley (1967b) the
Strait of Canso-St. Peters area may also be
inferred to have substantial sections of Horton
Group rocks (Weeks 1954; Ferguson and Weeks 1950;
and Ferguson, 1946). In its thickest sections,
such as in Graham River, Kelley (1967b) measured
in excess of 3000 m. These sections may thin
drastically by pinchout and onlap to less than a
few hundred metres or to nil in the vicinity of
pre-Carboniferous basement highs. In areas of
such extreme thinning and Windsor Group onlap it
has been a mapping difficulty to determine which
terrigenous rocks are Horton Group and which are
Windsor. An example of this situation occurs
along the southeastern contact of the River Denys
Basin. This border of the Basin is defined by
the pre-Carboniferous basement rocks of North
Mountain (Fig. 7-1). Along the border, Kelley
(1967b) mapped a band of red sandstone and
conglomerate, and assigned the unit to a marginal
facies of the Horton and/or Windsor Groups in a
fashion after Weeks (1954). Weeks (1954)
indicated the Windsor Group in the southeastern
part of Cape Breton occurred in two distinct
relationships with underlying rocks, the "Central
Basin Succession” and "Marginal Basin
Succession”. The marginal basin succession occurs
in onlap relationship with pre-Carboniferous
rocks. It is invariably associated with coarse,
ill-sorted _conglomerate and interpreted as
marginal facies of the more basinal sections
which rest on Horton Group rock.

Bell and Goranson (1938) introduced the term
Grantmire member and applied it to coarse
terrigenous rocks beneath lower Windsor marine
strata in the Sydney map area, which were
believed to have been marginal basal Windsor
Group facies. Weeks (1954) applied the name
Grantmire Formation to a conglomerate and
sandstone unit in the St. Peters map area and
considered it part of the Windsor Group. This
unit was also mapped in the lona-Washabuck area.
More recently Kelley (1967b), in the adjoining






Map area recognized typical Horton Group rocks
rather than Grantmire introducing a nomenclature
conflict. In this specific area, modification
and reassignment of the coarse terrigencus map
unit to the Horton Group is not =& problem,
because a typical basal Windsor carbonate and
lower sulphate succession are apparent at the
topographic and mapped boundary, In ather areas,
the problem is not so easily resolved however,
especially where conglomerate is interstratified
with the marine carbonates of the Windsor Group
Loch Lomend arsa (Boehner, 1981b).

With the exception of the River Denys and
Strait of Canso-5t. Peters areas, the Windscr
Group outcrops in small areas peripheral to the
Highlands. The Bras d'Or Lakes occupy a large
Part of the Carboniferous Lowland area in central
Cape Breton. The stratigraphy of the Windsor
Group in the central and southeastern Cape Breton
Island areas has not been studied or described in
any detail. Ferguson (1946), Weeks (1954) and
Kelley (1967b) did however, make important
observations regarding contact relationships.
These, when considered with more recent
Subsurface data and extrapolation from other
areag, make it possible to interpret the
stratigraphy of a given area evenm though the
Picture as a whole may not be clear,

The Windsor Group stratigraphy in the

Ant igonish-Mabou area, as interpreted by Norman
(1935), Sage (1954) and Stacey (1953), was
Sutlined in the previous sectign. Norman (1935)
Measured 530 m (1739 ft.) of Windsor Group in the
ort Hood Island section. Here the basal Windsor
limestone and lower part of the section including
& main  salt and aphydrite section are
Spparently absent. Stacey (1953) measured 542,5
m (1780 ft.) in the seme ssction and estimated a
total thickness For the Windsor Group in western
Cape Breton Island of 670-823 m (2200 to 2700
t.). Stacey (1953) also measured and described
the Cape Dauphin section near the northeastern
Lip of Kellys Mountain and reported 306 m (1005
ft.) of Windsar Group, In this section he

Sbsent due to faulting. Sage (1954}, in
“ontrast, considered the base to be an unbroken B

ubzone succession. Whether this section
Yepresents  marginal onlap or faulting is
Uneertain,

Experience mepping Windsor Group rocks on
Mainland Nove Scotis indicates the most important
interval with regard to thick salt occurs abave

@ lower sulphate-basal Windsor limestone
S¢ction and beneath the interstratified silt-
Stone, sandstone, gypsum-anhydrite, and limestona
dolostone that comprise the mididle and upper
. Parts of the Windsor Group. Thinner and possibly
Significant salt horizons, however may alsa occur

any level in the Windsor Group. In central
N'?VG Scotia they sre known to oceur above the
lghest Windsor Group carbonate member {Giles and

vehner, 1979; Giles, 1980).

In central and southern Cape Breton the
baga) limestone-evaporite sgection is well
Tepresented, It was referred to as "basal
8minated limestone" by Weeks {1954) and Ferguson
1946) and "A] Windsor limestona" by Kelley
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This wnit concordantly and probably

(1967b).
conformably overlies the Horton Group (Kelley

1367b; and Ferguson, 1946). The wunit was
originally described by Ferguson (1946} as a fine
grained, dull grey rock with individual leminae
one-quarter inch thick and a maximum total
thickness of approximately 20 m (45 ft.}. Weeks
(1954) reported that the lower most bed in his
"central basin succession" is g characteristic
black, laminated, sandy, unfossiliferous 1ime-
stone with a maximum thickness of approximately
21 m (70 ft.), Kelley (1967b) described the Al
limestone as thinly laminated, fine grained,
mediun to dark grey with quartz or gypsum and
anhydrite gqrains scattered on bedding planes.
Kelley (1967b) alsu reported Ostrscoda and
Spirorbis at several localities of the Ar.

A thick section of anhydrite normally
overlies the basal Windsor limestone, Broad
outcrop belts of anhydrite and gypsum are evident
on maps and drilling has established thick
anhydrite sections (lacally exceeding 300 m) near
Little Narrows at Jubilee and in the River Denys
area, In some areas, the basgal part of the
Windsor Group section is complicated by onlap
onte intrabasinal highs such ag along the
northwestern side of North Mountain whére Kelley
(1967b) and Ferguson (1946) reported basal
limestone overlying thin  conglomerate on
pre-Carboniferous rocks. More extreme onlap and
the appearance of coarse terrigenous facies are
evident in the Miras Hills-East Bay Hills area.
Here the middle and upper Windsor sections have
overlapped the basal Windsor section and were
deposited directly on deeply incised
pre-Carboniferous basement. This  line of onlap
accurs in the vicinity of the Bras d'Or Lake-East
Bay shoreline along the northwestern side of the
East Bay Hills. Spectacular onlap onto steep
terrain is present in the Lach Lomond-Lake Enan
area (Boehner, 1981b;  Forgeron, 1977; and
Crowell, 1971).

The stratigraphy of the post-salt rocks
comprising mainly the middle and upper parts aof
the Windsor Group is not well understood in the
area. No stratigraphic columns or measured
sections have been described by previous workers
with the exception of the aforementioned Loch
Lomond area. Examination of the maps and fossil
localities described and reported by Kelley
{1967b) indicate s substantisl section might be
worked out through Ffield examination, It is
reasonable to expect & succession with similser
general stratigrephy to that described for
western Cape Breton by Stacey (1953) and Norman
(1935) or a section similar to that in the
Shubenacadie Basin as described by Giles and
Boehner (1979). Extreme variations in thickness
may be present in the central and southern Cape
Breton area due to rapid changes in topography.
Postdepositional structural ad justments are also
severe in most areas, Undisturbed areas with
stratified salt sections are probably rare in the
Canso-Bres d'Or area because of extensive
tectonism,

The Windsor Group in the Canso-Bras d'Or
areg, as in other areas of Nova Scotia, is over-
lain conformebly to disconFormably by younger,
typically nonmarine strata assigned to the Canag
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Group and Riversdale or Pictou Groups. The
section above the Windsor Group has a complex
history of stratigraphic subdivisions and age
assignment by a variety of workers including
Ferguson (1946), Bell (1944), Belt (1962), Norman
(1935), Kelley (1967b) and Weeks (1954). These
rocks comprise stratified red and grey shale,
sandstone, conglomerate and rare coal. Thickest
and most complete Upper Carboniferous sections
occur near the Strait of Canso, St. Peters and
Kingsville. Bell (1944) indicated spproximately
610 m (2000 ft.) of Canso Group in the type
section at the Strait of Canso. Belt (1962) who
incorporated the Canso and Riversdale Groups in
this same section assigned more than 2743 m (9000
ft.) to his Mabou Group including 914 m (3000
ft.) considered by Ferguson (1946) to be Canso
Group and more than 1829 m (6000 ft.) considered
by Ferguson (1946) to be Riversdale Group.
Kelley (1967b) calculated a minimum total
thickness of 2134 m (7000 ft.) for the section of
Upper Carboniferous, Mabou Formation (Canso-
Riversdale Groups equivalent) in the Maple Brook
Syncline near Kingsville. Kelley (1967b)
reported that along the western border of the
Maple Brook Syncline the Windsor Group A
limestone is overlain concordantly by 4.6 m (1%
ft.) of red siltstone, which in turn is overlain
by Mabou Formation. Further to the north the
Mabou Formation overlies apparently younger
Windsor Group strata.

Ferguson (1946) reported that the thickness
of the Windsor Group beneath the Canso Group
varied and attributed this to erosion of parts
or, in some instances, nearly all of the original
Windsor Group section. Kelley (1967b) suggested
this erosion may have been contemporaneous with
some Mabou Format ion deposition. Areas where the
Windsor Group is extremely thin occur mainly in
the vicinity of the Strait of Canso, but also
occur along the southeastern border of the
Antigonish Basin. In the latter areas low-angle
faulting is suspected along at least part of the
contact between the Windsor and Canso Groups.

The complex stratigraphy in the Canso~Bras
d'Or area ia further complicated by faulting and
folding. One major fault occurs on the
northwestern side of the River Denys structural
basin and brings the Windsor Group in contact
with Horton Group and pre~Carboniferous rocks.
The southeastern side of the area is likewise
marked by major faults that extend from Lennox
Passage northeasterly to the Salmon River area.
Faulting in the area is dominated by a series of
major northeast trending faulta and fault aystems
that can be traced from the Strait of Canso-
Chedabucto Bay area. Many major faults have been
mapped by previous workers and more recent
subaurface and geophysical data indicate others
are probable. Interpretations of tectonics and
sedimentat ion are included in the reports by Belt
(1968), Kelley (1967b), Bell (1958), Ferguson
(1946), and Weeks (1954). The reader is
directed to these for more detailed deacrip-
tions.

KINGSVILLE DEPOSIT

The Kingsville deposit is located near Kingsville
in the aouthwestern end of the River Denys

Valley, Inverness County, Cape Breton (11F/14).
Kingsville is located approximately 18 km north
of the Port Hawkesbury~Point Tupper industrial
aree)t on the Strait of Canso (fFigs. 1-10 and
7-1).

The area is easily accessible through a
series of paved and unpaved roads connected with
the Trans-Canada Highway 105 between Port
Hast ings and North Sydney. The Canadian National
Railway mainline between Port Hawkesbury and
Sydney is located on the eastern side of the
River Denys Valley approximately 10 km east of
Kingsville. The Port Hawkesbury regional
airfield is situated off the Trans-Canada Highway
105, 15 km south of Kingsville.

The terrain in the vicinity of the
Kingsville deposit (Fig. 7-2) is marked by
distinct topographic contrast. The Carboniferous
lowlands are generally less then 50 m in
elevation thoudh locally reach up to 200 m in the
south-central part of the area. In contrast, the
highlands of the Creignish Hills to the northwest
have elevations locally exceeding 275 m and the
North Mountain to the southeast has elevations of
up to 230 m, A broad flat lowland area with a
thick drift cover is located between Kingsville
and McIntyre Mountain, and extends southeast
along River Iphabitants.

HISTORICAL BACKGROUND

One of the earliest references to salt in the
area was made by How (1869) who noted the
presence of 4 salt springs issuing from
conglomerate at the Salt Mountain at Whycocomadh
approximately 25 km northeast of Kingsville.

The Cape Breton area was investigated for
its salt and potash potential by Hayes (1931).
Althoudh no salt springs or indications of salt
were found in the Kingsville area, many were
described in the Whycocomagh, St. Patricks
Channel, Orangedale, Bucklaw areas and near
Dundee-West Bay. Drill exploration for salt was
jnitiated in the Kingsville area between 1968 and
1971 by Domtar Limited (196Ba) on the significant
Bouguer gravity anomalies in the area.

GEOLOGY

The geology in the Kingsville area (Fig., 7-2) was
described by Kelley (1967b) and Ferguson and
Weeks (19503/. The two highland ridges that
border the area are the Creignish Hills to the
northwest and North Mountain to the aoutheast.
The Creignish Hills comprise Devonian an
possibly older quartz monzonite, granodiorite and
minor granite. These have intruded older,
(possibly Hadrynian) George River Group rocks
which comprise quartzo-feldspathic and micaceouS
quartz  schist, quartz gneiss, limestone,
quartzite, minor volcanic rocks and greywacke.
The Lower Carboniferous Hort on Groups

Strathlorne-Ainslie Formation onlaps the older
rocks of the highlands and occurs in a narro¥
outcrop band to the north near Glendale where the
geology is obacured by thick drift cover. To the
north of Kingsville, the Windsor Group 18
apparent ly overstepped by Mabou Formation strat@
which occur in a broad syncline in the central




valley area and form hills with elevations of up
to 200 m.

Windsor Group rocks outcrop both north and
south of Maple Brook Syncline defined by the
Mabou Formation strata. North Mountain, like the
Creignish Hills, comprises pre-Carboniferous
intrusives and Hadrynian George River Group
metasedimentary rocks. These older rocks are
overlain by a stratified section of sandstone
conglomerate and siltstone which Kelley (1967b
mapped as marginal facies of Horton Group and/or
Windsor Group. This unit occurs in a narrow
outcrop band between Big Brook and River Denys
Station. This section is overlain with uncertain
relationship by Windsor Group strata which occur
in a southerly narrowing outcrop band beneath the
Mabou Formation in the Maple Brook Syncline.

The salt drilling by Domtar Limited between
1968 and 1971 at Kingsville (Figs. 7-2 and 7-3)
indicates the present geological maps require
revision and reinterpretation at map borders.
Interpolation between map sheets indicate a band
of Horton Group outcrop in the salt deposit
area, Previously unmapped faults may be used to
explain this discrepancy. The contact between
the Windsor Group (salt section) and the
pre-Carboniferous to the west is interpreted as a
fault (Fig. 7-2). Keppie (1976), based on radar
imagery interpretation, indicated a major
lineament paralleling River Inhabitants. This
lineament may reflect the position of a major
fault bounding the northeastern side of the salt
mass, The Bouguer gravity anomaly coincident
with the salt is oriented approximately
nNorth-south and parallels the western border
fault (Fig. 7-1). Although the precise
8tructural configuration of the salt mass is not
clear, abnormal thickening is apparent along the
axis of a complexly folded anticline (Figs. 7-2
and 7-4). A structural setting similar to that
described by Giles (1981a) in the McIntyre Lake
deposit area may be present in the Kingsville
deposit. Further comparison will require
detailed examination of the drill core from the
Kingsville deposit.

In 1967 Domtar Limited (1968a) made a
Preliminary review of potential Maritime salt
deposits and selected Kingsville, St. Peters and
Seaview for diamond-drill testing the following
Year, The first hole at Kingsville (Kingsville
No. 3) intersected salt at 376 m (1235 ft.) and
Was terminated in salt at 916 m (3006 ft.) (Fig.
7-3), Encouraged by the success of this hole an
additional 4 holes were completed. Kingsville
08. 4 and 5 were located in the immediate area
of No. 3 and Kingsville Nos. 6 and 7 were drilled
8pproximately 3 km south. Kingsville No. 4 was
. drilled 1220 m (4000 ft.) northwest of No. 3 and
Intersected salt at 494 m (1620 ft.), but was
8bandoned at 766 m (2512 ft.) due to drilling
difficulties. Kingsville Nos. 6 and 7 are
Teported to have intersected “excellent salt"
8ections. In 1969 Domtar Ltd. drilled 5 more
diamond-drill holes, all of which intersected
Salt (Kingsville Nos. 8-12).

Based on these data a solution mining test
(KBW No. 1) was drilled near Kingsville No. 9 at
the northern end of the salt body. This hole,

L
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completed at approximately 1220 m (4000 ft.) was
fitted with an 8-5/8 inch production casing for
the brining test that was begun near the bottom
of the well. The testing indicated that brining
was a satisfactory method to extract the salt.

GEOPHYSICS

The area in the vicinity of the Kingsville
deposit is included on Nova Scotia Research
Foundation Bouguer anomaly map Whycocomagh
(Domtar, 1967) at a scale of two inches equals
one mile (Figs. 7-1 and 7-5). The presence of
salt indicated by the large circumscribed high
amplitude (16 mGal) Bouguer gravity low has been
established in diamond-drill holes.

GEOCHEMISTRY

Although salt springs have not been reported from
the Kingsville area several were reported by
Hayes (1931) to occur near Whycocomagh 20 km to
the north and West Bay 12 km to the east. The
presence of these salt springs indicates that
salt probably underlies a large part of the
River Denys Valley area. Chemical analyses of
the salt at Kingsville are not as yet available
for publication. The success of the brining
test, however indicates the grade is sufficient
for economic extraction.

ECONOMIC CONSIDERATIONS

The Kingsville deposit comprises halite with no
potash reported. It is defined by 12 drillholes
and coincides with a high amplitude Bouguer
gravity low.

Domtar Ltd. (1968a) reported proven salt
reserves, based on the drilling data, of
approximately 28,6 million t (31.5 million
tons). The company estimated probable reserves
adjacent to the drilled area of approximately
1.04 billion t (1.15 billion tons). Domtar
Limited has also considered the deposit for
possible development of an underground salt
cavern for petroleum storage. The Kingsville
deposit is well suited for this use because it is
situated approximately 20 km north of the ice
free deep water port facilities on the Strait of
Canso. Further developmental work on the deposit
has been deferred.

MCINTYRE LAKE DEPOSIT

The McIntyre Lake deposit is located near
McIntyre Lake which is situated approximately 7
kn northeast of Port Hawkesbury, Inverness County
(11F/11) (Figs. 1-10 and 7-6).

The area is readily accessible by highway
and railway with Highway 4 and the mainline of
the Canadian National Railroad passing within 1
km of the deposit. Excellent ice free deep water
port facilities and the Point Tupper industrial
area are situated between Point Tupper and Madden
Cove on the Strait of Canso 10 km to the

southwest., The small Port Hawkesbury regional
airfield is situated 4 Im north of Port
Hawkesbury.

The terrain in the vicinity is typical of
the Carboniferous Lowlands in southern Cape
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development as a Canadian reserve and as a
trans-shipment complex.

GEOLOGY

The geology in the immediate vicinity of the
McIntyre Lake deposit (Fig. 7-6) has been
described and mapped by Ferguson (1946) as part
of the Mulgrave map sheet (11F/11W). The
adjoining map area (11F/14) to the north was
described and mapped by Kelley (1967b) and the
eastern half of NTS 11F/11 was described and
mapped by Collins (1962). The Port Hawkesbury-
Strait of Canso area is the location of one of
the thicker sections of Carboniferous rocks. The
major structure in the area is a large syncline,
defined by the Windsor Group and younger Canso
and Riversdale Groups. This major structure is
complicated by several major faults associated
with or bounding in part outcrop areas of Windsor
Group. Two such areas are McIntyre Lake and Port
Richmond. In the western and northwestern
margins of the area the Windsor Group outcrap
areas are extremely narrow, the strata steeply
dipping, and locally faulted and overturned. The
Canso Group rocks overlie the Windsor Group in
onlap relationship (Ferguson, 1946). Although
there are some discrepancies in units from map to
map, the broad outcrop area of Windsor Group
rocks mapped to the north of McIntyre Lake are
considered to extend into the adjoining map area.

The Horton outcrop belt on the eastern side
of the Creignish Hills (Fig. 1-10) may be ter-
minated by north-northwestward trending faults
extending from the McIntyre Lake area. One of
these faults appears to coincide with the River
Inhabitants lineament of Keppie (1976) and define
the southern border of the Maple Brook Syncline
(Fig. 7-2). A second fault, on the western
border of the Kingsville deposit, may extend
through the Queensville area into the fault
defining the western border of the Mclntyre Lake
structure (Fig. 7-6). The eastern border of the
McIntyre Lake structure appears to be a
relatively undisturbed section from the Windsor
Group through the Canso and Riversdale Groups.
Drilling indicates the Canso Group outcrop belt
may extend farther to the west than previously
mapped. In addition, evaporites including
anhydrite and halite probably occur in the Canso
section. If the Windsor Group contact with the
Canso Group is conformable then the large scale
onlap described in marginal areas (such as north
of Kingsville) is very local or suspicious. Low
angle faulting and complex folding may have
produced these abnormal contacts. The extension
of Ferguson's (1946) Canso and Riversdale
outcrop belts into adjoining map areas is not
consistent, particularly near North Mountain and
West Bay (Fig. 7-1). Kelley (1967b) indicated
the Maple Brook Syncline should extend southward
into the West Bay Road area, but outcrop there
was mapped as Windsor Group by Ferguson (1946).
The Windsor outcrop belt between the Mabou
Formation and pre-Carboniferous basement of North
Mountain narrows rapidly southward and is
apparently onlapped by the Canso Group (Mabou
Formation).

Collins (1962) indicated a faulted contact
with Canso Group rocks against the southeastern

and southern borders of North Mountain. The
extension of this fault into the Mulgrave map
area was not recognized by Ferguson (1946).
Keppie (1976) noted a lineament through West Bay
parallel with the trend of North Mountain and a
fault mapped by Collins (1962).

The southern border of the McIntyre Lake
structure is also defined by a fault. This fault
trends slightly south of east and extends from
near the Inverness-Richmond Counties 1line into
the Inhabitants Harbour area where it defines the
northern border of the Port Richmond structure.

The surface expression of the McIntyre Lake
structure, as presently mapped, may be
interpreted as anticlinal with bounding faults to
the west and south and possibly a relatively
normal succession towards an adjacent syncline to
the east.

Field mapping in the Mclntyre Lake area and
subsequent drilling by Murphy 0il Canada Limited
et al. (Hale, 1972) indicated a complexly folded
structural configuration. This structure, based
upon the gravity and subsurface data, may be
grossly interpreted as a diapiric anticline
similar in some respects to those occurring in
the Cumberland area and near Mabou.

NCO Canso Strat No. 1 (CS-1) well was the
first drillhole put down in the McIntyre Lake
structure (Figs. 7-6 and 7-7) (Hale, 1972). It
was drilled in 1972 by Northern Canadian 0ils
Limited and Murphy 0il Company Limited. The hole
intersected overburden to 55 m (180 ft.) and
Windsor Group comprising brecciated clay-shale,
gypsum with several thick massive highly
permeable intervals of limestone to 256.6 m (842
ft.). Coring in the hole began at a depth of 96
m (315 ft.). A major salt section was then
penetrated to the final total depth of 670.6 m
(2200 ft.). Fairly thick anhydrite intervals
were reported at 526,4-528.7 m (1727-1734.5 ft.),
531.6-563 m (1744-1847 ft.), and 580-582 m
(1902-1909 ft.). Traces of potash salts were
indicated throughout the salt sections. The dip
in the main salt section was reported to rang€
from 60° to 70°.

Based upon the encouraging results of Canso
Strat No. 1, a second hole, Canso Strat No.
(Cs-2) was spudded in 1974 approximately 2.2 km
(1.4 'miles) south of No. 1, in the area of
McIntyre Lake and Beaver Dam Lake (Figs. 7-6 and
7-8)." In summary, Canso Strat No. 2 (Hale, 1974)
encountered the following section: overburden tO
27.4 m (90 ft.); gypsum and clay to 76.2 m (250
ft.) where coring was begun; anhydrite with minof
gypsum to 136.2 m (447 ft.); dark limestone and
shale to 189 m (620 ft.); shale, gypsum and
limestone breccia to 255 m (836 ft.) where the
salt section was then entered. The exact
structural nature and interrelations of the
section from 255 m (836 ft,) to the final total
depth of 916.5 m (3007 ft.) is not clear. TwO
fault or shear zones are reported to occur 1N
this interval; the first at 559-559.9 m (1834~
1837 ft.) and the second at 898 m (2946-2947
ft.). In addition, the section comprises 2@
heterogeneous lithologic suite including thic
intervals of interstratified limestone, .smhydr}te
and claystone-shale (Fig. 7-8). This sectiof
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Table 7-1. Rock density determinations, NCO Canso Strat No. 1, McIntyre Lake deposit, Inverness
County, ***
Semple Rock Medium Saturated *"Dry" "Grain"* (S-D) Porosity**
Depth type H,0 or Density(S) Density(D) Density
(ft.) 2011
1850 Anhydritic H,0 2.57 2,53 2.64 0.04 0.0416
Claystone
1959 Anhydrite H,0 2.93 2.92 2.94 0.01 0.0101
1973 Dark salt 0il 2.16 2.16 2.16 0 0
1993 Light salt 0il 2.13 2.12 2.14 0.01 0.0101
2977 Green-grey 0il 2.404 2.378 2.452 0.026 0.027
Anhydrite
2982 Bed 0il 2.422 2,406 2.455 0.016 0.016
Claystone
NOTES:  *density in g/crn3
* % D
T=-5DJ

Procedure used in density measurements

a) heated sample for 3 hours in oven at 110°C to completely dry
b) completely filled sample with water or oil under vacuum

c) weighed samples after each preparation

d) density of 12R7M 0il 0.8603 g/cm at room temperature

*»xxData by Nova Scotia Research Foundation (in Hale 1974)

Detailed information regarding the geology
of the salt and potash in the Malagawatch deposit
has only become available after the preparation
of this report. Detailed descriptions of the
stratigraphy and structure of the salt and potash
in the area therefore are not included in this
report. Dekker (1982b) reported that the
stratigraphy and structure of the Windsor Group
at Malagawatch were generally similar to those in
the McIntyre Lake deposit area., Potash occurred
at three stratigraphic levels (Fig. 7-13), one in
Cycle 2 (upper potash) and two near the top of
Cycle 1 (middle and lower potash) with the lower
potash the major economic horizon (Table 7-4).
For further information the reader is directed to
the excellent summary report on the Malagawatch
Project by Dekker (1782b).

ORANGEDALE DEPOSIT

The Orangedale deposit is situated near
Orangedale in central Cape Breton Island (NTS
11fF /14, Figs. 1-19, 7-1 and 7-12). Orangedale is
located approximately 10 km south of Whycocomagh
which is located approximately 45 km northeast of
Port Hawkesbury.

The area is readily accessible by a series
of all weather paved and gravel roads connected
with Highway 105. The Canadian National Railway
Mainline between Port Hawkesbury and Sydney
passes through Orangedale.

The topography in the area is typical of the
Carboniferous Lowlands where elevations rarely
exceed 50 m. Highlands with elevations exceeding
275 m form the northwestern and southeastern
borders to the Lowlands.

HISTORICAL BACKGROUND

Salt springs have been known in the area for st
least 100 years. Systematic exploration for salt
and potash was not recorded until Hayes (1931)
described the area as part of a regional survey-
Although drill exploration was not a part of this
study, salt springs were described from nearby
localities including Bucklaw, Baddecks
Whycocomagh, Orangedale and Dundee. Explorstion
activity was not renewed until 1977 when Norsnd@
Exploration Co. Ltd. (1977, 1978 and 1979),
following geophysical and geochemical survey$,
drilled an exporation hole (N225-1) near Wilburn
approximately midway between Orangedale 8P

Whycocomagh (Fig. 7-12). This hole was locsted
on the northeastern flank of a large Bouguel
gravity low (Fig. 7-14) and intersected a highly
brecciated salt bearing section from s depth of
approximately 610-892 m (2000-2927 ft.). Potssh
salts were not reported from this drillhole.

Following the reports of significant potash
intersected in the Malagawatch area by Chevron
Standard Ltd. (1978) "and Irving 0il Ltd.
exploration was expanded and resulted in the
drilling of a series of 4 more holes across the
Bouguer gravity low. Detailed descriptions ©
the stratigraphy, structure and quality of the
salt and potash are not available at this tim®
(Noranda, 1981). The stratigraphy and structur®
of the Windsor Group appears to be general
similar to that described in the Malagawatc
deposit area by Dekker (1982b). Descriptions an
interpretations of geological, geochemical 80

geophysical surveys in the area prior to the
exploration drilling are included in reports by
Fundy Geoservices Ltd. (1978 and 1980).




Table 7-2. Chemical analyses, NCO Canso Strat
No. 1, McIntyre Lake deposit,
Inverness County.*

File Interval Water Acid

Nusber (Feet) Insolubles Insolubles

2302-01 1980-1990 12.91%

2302-02 1990-2000 36.52% 19.84%

2302-03  2000-2010 28.57%

2302-04  2010-2020 42.86%

2302-05  2020-2030 18.55%

2302-06  2030-2040 3.61%

2302-07  2040-2050 4.62%

2302-08  2050-2060 11.99%%

2302-09  2060-2070 33.47% 15.83%

2302-10  2070-2080 18.05%

2302-11  2080-2090 16.91%

2302-12  2090-2100 15.48%

2302-13  2100-2110 14.69%

2302-14  2110-2120 29.49%

2302-15  2120-2130 16.21%

2302-16  2130-2140 4.68%

2302-17 2140-2150 20.31%

2302-18  2150-2160 13.35%

2302-19  2160-2170 16.80%

2302-20  2170-2180 7.55%

2302-21 2180-2190 1.04%

2302-22  2190-2200 8.46%

* Core Laboratories Canada Ltd. (in Hale, 1972)
reports submitted to Nova Scotia Department of
Mines and Energy.

Table 7-3.

Interval Insolubles KD Magnesium
(Feet)

996-997 0.76 14.11 0.002
1556-1567 10.37 13.37 0.017
1586-1586.5 36.43 0.28 0.041
1666.5-1667.5 22.02 0.1 0.024
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PORT RICHMOND DEPOSIT

The Port Richmond deposit is situated along the
western shore of Inhabitants Harbour near Port
Richmond, Richmond County (Figs. 1-10, 7-1 and
7-6). Port Richmond is located approximately 8
km east of Port Hawkesbury on the Strait of Canso
(NTS 1F/11).

The area 1is readily accessible by all
weather roads connected with Highway 4 at Port
Hawkesbury and Cleveland. The Canadian National
Railway is situated approximately 2 km north of
the deposit area.

Topography in the vicinity of the Port
Richmond deposit is typical of the Carboniferous
Lowlands in southern Cape Breton. In these
Lowlands elevations rarely exceed 100 m.

HISTORICAL BACKGROUND

Exploration for salt in the Strait of Canso area
was initiated in the Port Richmond area by Dow
Chemical Company of Canada, Limited and Dew
Mining Corporation Limited in 1967. Interest in
the Port Richmond area was stimulated by the
presence of a high amplitude negative Bouguer
gravity anomaly located by the Nova Scotia
Research Foundation (1965a). The anomaly was
outlined in greater detail by subsequent gravity
surveys and two diamond-drill holes drilled by
Dow in 1967. By 1972 5 deep exploration holes
intersected significant salt sections. A series
of 7 shallow holes were also drilled to obtain
structural and stratigraphic information. In
1973 a brining well DCPR-11 was drilled at the
PR-1 1location and test caverns were developed
between 1973 and 1976. In 1975 a second brining
well was drilled and a test cavern developed
between 1975 and 1976. Further development at
the Port Richmond deposit is presently in a state
of ?eferment (Dow Chemical of Canada Ltd.,
1975).

GEOLOGY

Geological mapping in the vicinity of the Port
Richmond deposit has been carried out in surveys

Chemical analyses, NCO Canso Strat No. 1, McIntyre Lake deposit, Inverness County.*

Carnallite Carnallite Sylvite Sylvite
kKD KD

0.02 0.003 14.11 22.29

0.19 0.030 13.34 21.08

0.47 0.077 0.20 0.32

0.27 0.044 0.07 0.1

*Data by Core Laboratories Limited (in Hale,1972).
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Figure 7-13. Schematic summary of total depth and stratigraphic section penetrated in Chevron
Standard Ltd. drilling at Malagawatch and St. Patricks Channel.

by Ferguson (1946), Ferguson and Weeks. (1950),
Collins (1962) and Shea and Wallace (1962).

Outcrops of Windsor Group rocks are very
rare and appear to be represented mainly by
gypsum, shale and limestone. The geological maps
covering the Port Richmond structure area portray
it as a fault bound Windsor Group outcrop
triangle bordered by Upper Carboniferous
Riversdale Group. The majority of the structure
appears to lie beneath the waters of Inhabitants
Bay and Inhabitants Harbour (Fig. 7-6).  The
western border of the structure is defined by a
north-northeasterly trending fault extending from
Carleton Head towards Chappel Road. Here it is
offset by an east-southeasterly trending fault
that extends from the southern border of the
McIntyre Lake structure into Inhabitants
Harbour. This fault forms the northern border of
the structure. The western border fault may
extend from Carleton Head across Sea Coal Bay to
the Strait of Canso (Shea and Wallace, 1962).
The shallow drilling (DCPR-4 to -10) confirms the
fault location (Figs. 7-6 and 7-15) along the
western border. The southeastern border of the
structure is also defined by faulting. The
precise location of this boundary varies
depending on which geological map you refer to
(Shea and Wallace, 1962 and Collins, 1962). The
fault or faults trend generally northeasterly and
may be inferred to extend across Inhabitants Bay
and connect with the western border fault.

In March 1967, Dow Chemical of Canada
Limited drilled Port Richmond No. 1 (DCPR-1)
(Fig. 7-10) on the point on the northern side of
Murray Cove (Figs. 7-6 and 7-16). This hole was
drilled to a total depth of 763 m (2503.5 ft.),
intersected salt first at 508 m (1667 ft.) and
did not completely penetrate the salt at final
total depth (Rowe, 1967). In late 1967 Dow
drilled a second hole, Port Richmond No. 2
(DCPR-2) near Carleton Head, south of Port
Richmond (Rowe, 1968a). Salt was intersected in
this hole at 549-643 m (1802-2110 ft.). Steep
dips of 45°-75° were reported and several
sections of shale and shale-salt breccia were
reported (Fig. 7-16). From 643 m (2110 ft.) to
the total depth at 732 m (2401 ft.) black shale,
quartzite and conglomerate were tentatively
identified as Horton Group although assignment to
the Canso-Riversdale Group should not be ruled
out. Traces of carnallite were reported in this
well from 608-632 m (1994-2072 ft.).

At about the same time as Dow Chemical of
Canada Limited was drilling DCPR-2, Dew Mining
Corporation Limited was drilling CIL-1 (NSDM
4508) near the point on the eastern side o
Murray Cove (Figs. 7-6 and 7-16). Salt was first
intersected at 249.6 m (818.8 ft.) and was not
completely penetrated at the final total depth at
679.8 m (2230.3 ft.). Scattered bands ©
anhydrite, shale and thin limestone are reported
in the salt section. This type of section was

B
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Table 7-4. Summary of assay results, Chevron Standard Ltd. drilling at Malagawatch and St.
Patricks Channel {all intersections in all holes)**

Hole No. Upper Middle Lower Interval Length Dip True Width XKL ZXinsols
(m) {w) (w)
M- + *342 - 351 9 45°7 6.3 z,0 ?
*486 - 533 47 70° 15,8 >25 ?
*543 - 560 17 10° 5.7 >25 ?
+ 560 - 571 1 70° 3.7 28,3 8
M-2 + 337 - 348 11 45° 7.7 2.3 2
+ 459 - 545 85 45°/70° 0 10,3 2.1
M-3 + 946 - 950 4 45° 2.8 3.9 1.8
M-4 + 868.6 - 875.9 7.3 45° 5.1 1.8 2.9
M-5A + 936 - 941.3 5.3 45° 3.7 3.6 3.9
M-6
M-7 + 306.5 ~ 312.6 6.1 30° 5.3 14.8 5.4
M-8 + 331.4 - 351.6 20.2 70° 6.8 6.1 2.3
+ 492.9 - 500.7 7.8 70° 2.6 1.6 1.2
+ 688.2 ~ 700.4 12.2 70° 4.1 10 1.9
+ 969.2 - 978.2 9 45° 6.3 18.4 2.6
M-9 + 336.6 - 339.6 3 45° 2.1 16.2 1.4
+  764.4 - 766.6 2.2 30° 1.9 27.1 5.1
+ 211.0 - 921,46 10.6 30° 9.1 13.4 2.8
M-10 + 290.9 - 300.2 9.3 45° 6.5 2.5 W4
+ 430.9 - 4333 2.4 30° | 3.0 1.8
+ 444.8 - 444 1.2 30° 1.0 B.6 5.9
R-1 + 474.9 - 481.0 6.1 40° 4,2 <1
+ 502.2 - 508,3 6.1 4Q° 4.2 <1
All intervals in metres 0.63% KA cutoff (1% KC1)  *Gamma Ray Log Caleculated Assay Result
**after Dekker, (Table IX, 1982b)
also described in Canso Strat No. 2? at Melntyre some of the shale sections may be useful in
Lake (Hale, 1974). 1In early 1968 Dow Chemical determining the age of the nonevaporitic rocks in
Company drilled PR-3 (DCPR-3, Rowe, 1968b) on the the section. It is not clear from the available
Point east of Port Richmond (Figs. 7-6 and data whether the shales are part of the Windsor,
7-16), Salt was first intersected at 528 m (1732 Canso-Riversdale or Horton Groups.
ft.) and the hole was stopped in salt wveined o
stltstone at 1576 m (5172 ft.). Nume rous In late 1970 Dow Chemical Company. Limited
Sections of siltstone, shale and salt-ghale continued exploration by drilling & series of 7
breccia were intersected in the salt interval. shallow holes, DCPR-4 to DCPR-10 {less than 200
Bedding-banding dips throughout the salt section m} in the area west and north of Port Richmond
Were reported to be steep (45° to 80°). TJraces (Figs. 7-6 and 7-15). DCPR-B, -7 and -6 were
Of carnallite were reported with = breccia drilled in a northwestern trending line away from
interval at approximately 760 m {2500 ft.}. Much PR-2. DCPR-5 and -9, and DCPR-4 were similarly
of the salt was reported to be orange in colour. drilled northwest of PR-1. With the exceptmr:n of
he section was interpreted to represent, for the veina and a thin section in DCFR-8, no evaporites

Most part, a Fault zone. Palynology samples of were intersected in the holes. These holes
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near Cleveland (Fig. 7-6). Salt was intersected
in drillhole N227-2 at 732 m (2403 ft.) to the
total depth at 1054 m (3457 ft.). Traces of
potash salts were reported.

ESTMERE DEPOSIT

Exploration drilling by Noranda Exploration Co.
Ltd. (1981) has recently established a new salt
deposit near Estmere (Figs. 1-10 and 7-12). Salt
bearing section was intersected in drillhole
N227-1 from 399 m (1308 ft.) to the total depth
at 860 m (2822 ft.).

ST. PATRICKS CHANNEL DEPOSIT

Salt bhas recently been discovered by Chevron
Standard Ltd. (Dekker, 1982b) in drillhole R1/R1W
at McIvor Pt. located 25 km northeast of the
Orangedale deposit (Fig. 1-10). Salt bearing
section was intersected at 396.5 to 1174 m
(1301-3853 ft.)

ST. PATRICKS CHANNEL AREA, BRAS D'OR LAKES

The St. Patricks Channel area is situated
approximately 15 km southwest of Baddeck, near
Whycocomagh in the River Denys Valley, Victoria
County, "central Cape Breton (Figs. 1-10 and
7-1). The geology in the vicinity was described
and mapped by Kelley (1967b) which includes the
Whycocomagh and B8addeck map areas 11F/14 and
11K/03. Salt was confirmed in Orangedale deposit
area by Noranda Exploration Co. Ltd. (1979).

Bucklaw

According to Cole(1930a) indications of salt in
this area were first reported by Robb in 1873 who
described the occurrence of a salt spring at
8ucklaw, located 100 m south of Route 105 and
just east of the Victoria and Inverness Counties
line.

Cole (1930a) stated that Robb described the
salt springs as follows:

Appear to issue from rocks lying towards the
base of the Lower Carboniferous formation, and
are situated on the north side of the Little
Narrows of 8ras D'Ur Lake, between the shore
and the road, about 12 miles southwest of
B8addeck, on land belonging to James Watson,
miller. Here several saline springs of more
or less strength occur in close proximity over
an area of about 12 acres of flat marshy
land. Much hydrated peroxide of iron is
deposited in the water courses, the odour of
sulphuretted hydrogen pervades the atmosphere
in the vicinity, and the vegetation is
destroyed around all the springs. The
strongest spring from which about a gallon was
taken for analysis, appeared to me to
discharge from 100 to 200 gallons per minute.
It was stated by evaporating in two common
iron pots, each containing about three
gallons, from which two to three bushels of
salt were made per day. I was further
informed that it had been proposed many years
ago to establish works for the manufacture of
salt at this place, and that machinery had
actually been ordered for that purpose, but 1

am not aware for what reason the undertaking
was abandoned.

The sample taken from this spring by Robb
was analyzed by Hoffman and the following

analyses in Table 7-11 were reported by Cole
(1930a).
Table 7-11. Chemical analyses, Bucklaw spring,
Victoria County*
Bucklaw Spring
The filtered brine contained in 1,000
parts:

SOdiUM seeessrvscosscnnccnsee 19,9423
Potassium .cecvecececensecess 0.1019
Calcium c.cveevvecssccansness 1.6709
Magnesium .eeeeecessccsseseess 0.0403
Iron seeeeeeeecnsscasseseseses absent
Alumina ¢..cecceevececeeesss. traces
Chloring veeevescesescocnsness 30.9585
Sulphuric Acid (SO4) «vv.eo.. 4.0162
S11iCA cevssseceasssseceseass Ltraces
OR
Chloride of sodium .......... 50.6881
Chloride of potassium ....... 0.1942
Chloride of magnesium ....... 0.1593
Sulphate of calcium ......... 5.6810
Aluming .ieeeveessseesseassses traces
5iliC8 veiesvveseesansssaasses traces

56.7226
*Hoffman in Cole (1930a)

Hayes (1931), reported that  boring
operations were begun at the Bucklaw site in the
fall of 1921 by Ross for Prospectors Limited.

Hayes (1931) stated:

At the time of the visit (1922) three bore
holes, numbered 1, 2, and 3, had been drilled
to depths of 170, 95, and 71 feet,
respectively, and boring was still in progresS
at No. 3 bore hole. Nos. 2 and 3 holes gave
flows of strong brines registering from 26 toO
32 per cent saturation with the salometer. At
No. 2 hole, 70 to 100 gallons per minute was
flowing from a 3-inch pipe and overflowed 10
feet above the surface. The flow of saling
water began at a depth of 46 feet in No.

hole, and 70 feet in No. 3 hole, after having
passed through a layer 3 and 2 feet thick, of
mottled red and white, very plastic clay,
which evidently acts as an impervious cover
preventing the escape of the saline water and
entry of the surface water. Hence, the
necessity of keeping this cover of clay
undisturbed and well closed to conserve the
quantity and quality of the brine available-
8elow the flow of brine to the bottom of the
two bore holes the drill passed through soft
clay-shale dipping vertically. Samples of the
borings have been received from George J. Ros$
by the 8orings Division. A sample of salt

obtained by the writer from the evaporation ©
about one gallon of the brine has been
submitted to the Mineralogical Division to b®




assayed. It is reported that drilling opera-
tions are still in progress, and the company
is considering the erection of a plant for the
evaporation of the brine and the manufacture
of salt of good quality.

The springs occur on a strip of flat land
at the foot of Skye Mountain, between the sea
shore and the post road, along a narrow zone
for a distance of about 1500 feet in a north-
easterly direction. Three kinds of springs
were observed. Nearer to the shore are the
saline springs; one to three hundred feet back
are bitter, sulphurous and ferruginous water
springs; and quite near these are a few cold,
clear, pure water springs.

Much hydrated peroxide of iron is
deposited in the water sources; the odour of
sulphuretted hydrogen pervades the atmosphere
in the vicinity, and the vegetation is
destroyed around some of the springs. In the
dry season, evaporation produces crystalline
salt which looks like snowflakes on the black
muck of the dried up saline ponds, and on the
stones surrounding the springs.

In a small brook that crosses the springs
area, friable red concretionary shale, grit
and conglomerate of lower Carboniferous age
outcrop just above the road and dip south-
easterly at an angle of 80 degrees. A short
distance up the brook these rocks are under-
lain by gray, sparkling, micaceous, compact
and banded quartzites, which pass still
farther up into granite and syenitic gneiss
with specks of hornblende that form Skye
Mountain and are Precambrian, according to
Fletcher. Westward from the springs area,
along the road that skirts the mountain,
gypsum, limestone and conglomerate outcrop on
the lowland, and micaceous quartzite on the
mountain side. Saline and other mineral
springs are said to occur at several places
along the road to and beyond Whycocomagh.

In early 1925 the Nova Scotia Department of
Mines (1926) drilled a diamond-drill hole (NSDM
478) for Prospectors Limited. This hole inter-
sected red shales and gypsum and was abandoned at
a depth of 470 feet.

Cole (1930a) sampled and analyzed water
flowing from the drillhole in 1927 and 1928 and
reported the results in Table 7-12. The spring
has a low CaSOy content and is typical of the
NaCl salt springs in Nova Scotia.

Little Narrows

Little Narrows is located near the southern end
of St, Patricks Channel approximately 2 km south
of Bucklaw and 8 km east-northeast of Whycocomagh
(Figs. 1-10 and 7-1).

. A large open-pit gypsum mine is operated at
Little Narrows by the Little Narrows Gypsum
qompany. Salt in minor, erratically distributed

ilmpurity zones has been encountered in certain
Parts of the gypsum mine and its distribution and
Chemistry were studied and described by Holleman
(1976) in an unpublished M.Sc. thesis at Acadia
niversity.
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Table 7-12. Chemical analyses, drillhole NSDM 478,
Bucklaw, Victoria County.*

Sampled 1927
% in Brine Total solids
calculated %
Potassium ...veeesonces trace trace
S0dium cecesvsccccccnsa 2,307 32,86
Calcium ceeocesevoncnoans 0.366 5.21
Magnesium .ocecevevecne 0.009 0.13
Sulphuric Acid (50y) .. 0.440 6.26
Chlorine eesesscesccees 3.900 55.54
Bromine eeceessescacces trace trace
I0dine seeececccosceses none none
Total ceeenee 7.022 100.00

Total dissolved saline matter by direct
experiment, dried at 110°C - 7.,18%
Specific gravity at 15.5°C - 1.050

Sampled 1928

Sample NO. ccocccccccccccccccscscscaccs 16

FIELD NOTES AT TIME QOF SAMPLING

Temperature of atmosphere, °F ......... B85
Temperature of brine, °F .ieveeescsnsss 56
Baume degreesS ....cceecscecsesassccaves 6.25
Equivalent specific gravity ....eceee.. 1.043

LABORATORY NOTES

Specific gravity at 60°F .icevececesess 1,049
Total solids at 110°C .ceeeereenevernaes 5.83
Reaction ..ceeeeccesssssctsesscsnesnass N

ANALYSES OF SOLIDS

N8 seeesecncnsessnsessassssasPer cent 34.51
K teeevecoraseesssseaenesssassoPer cent 0.07
CA seeveesssscceasssassssssasPer cent 2.71
Mg cveeeteesssccessensssessssPer cent 0,11
SU0h eeveevaansansanensenseassPer cent 6,10
Cl tevevesecncesnsnsseaascnssasPer cent 53,89
B cectiseceracansaseassannssesPer cent none
I tieeieeetcesaennnnaseasssaPer cent none

Total seevvencarenroccscnses 97.39

HYPOTHETICAL COMBINATION

CaSOy seeeveacrosaansaaseassPer cent 8.64
CaCl2 ceeevanrecennceaneacesPer cent 0.47
MgS0y4 vevvveereenncneaaasas.Per cent -
MGCl 2 cvveeeenecnceeasssseasssPer cent 0.43
KBO0y convennennneennesasaaPer cent -
KCl vevvevrsenscsesesnssansssPer cent 0.13
NaB0y ceeeeveecannssusansessPer cent -
NaCl «eevevieveceareenesnses.Per cent 87.72

Total seeeveeerranenvececanss 97.39
*Cole (1930a)

Whycocomagh

Hayes (1931) also described salt springs in the
vicinity of Whycocomagh as follows:

A small stream which crosses the main road in
Whycocomagh Village, Inverness County, is
slightly saline but the actual spring feeding
the creek was not located. About four miles
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east of the village on the north shore of St.
Patrick Channel, three springs flow out of the
base of the escarpment beneath the Whycocomagh
Baddeck highway. These springs have a com-
bined flow of approximately 100 gallons per
minute, but their salinity is low.

Cole (1930a) reported the analyses of salt
brine sampled at the Whycocomagh spring in Table
7-13. This spring has a low CaSOy content but is
anomalous in that high Cal, is indicated in a
normative calculation.

Table 7-13. Chemical analyses, Whycocomagh
spring, Inverness County.*

Sample No. ccecvceecceoscscoaccne 7

FIELD NOTES AT TIME OF SAMPLING
Temperature of atmosphere, °F .. 73
Temperature of brine, °F ....... 43
Baume degrees eseeeeececccccssess 0.5
Equivalent sgpecific gravity .... 1.003

LABORATORY NOTES

Specific gravity at 60°F ....... 81.001
Total solids at 110°C eevevsee.s 0,33
Reaction .veeeevessecacssnccnnas N

ANALYSES OF SOLIDS

Na seveeessssesssPer cent 36.92
K teveeseasesssssoPer cent 0.08
Ca veeevanssensss.Per cent 2.00
Mg cseeeeeenseeesPer cent 0.26
SOL evvecessenasesPer cent 0.90
Cl vvsesesasssssssPer cent 59.05
Br ¢eveeeessssssssPer cent none
I teeiveeneeasesssPer cent none

Total seeeeeeees 99.21
HYPOTHETICAL COMBINATION

CaS0y ¢vveeeeeess.Per cent 1.28
CloeeeessassassPer cent 4.49
MgS0y «vevevevessPer cent -
MLl2 eveveeeses.Per cent 1.02
KHB0L eveeessesessPer cent -
KCl ¢eveveevesessPer cent 0.15
NaB0y eoesevesss.Per cent -
N&l ¢eoevveesesesPer cent 92.27

Total seeeveveresss 99.21
*Cole (1930a)

Kelley (1967b), who described and mapped the
geology in this area, indicated the occurrence of
a salt spring at Whycocomagh.

Baddeck

Salt springs are also described in the vicinity
of Baddeck by Cole (1930a), as follows:

There are two brine springs on the north side
of the Baddeck-Ross Ferry highway about three
miles east of Baddeck, Victoria County. The
more easterly spring (No. 19) has a flow of
about 1 gallon per minute. This spring occurs

just off the north side of the road in a
meadow swale and seeps up in a number of
The shore of Baddeck bay for several

places.

acres in the vicinity is covered with the
typical salt plant on the flat between the
road and high tide level. The west spring
(No. 20) has a flow estimated at 2 gallons per
minute. This spring comes out of the side
hill on the north side of the road 100 yards
west of spring No. 19. It is situated 75 feet
east of stand pipe and watering trough on the
north side or road.

Hayes (1931) indicated that these micht
easily be mistaken for a portion of tidal water
until carefully examined. Both springs were
sampled and analyzed by Cole (1930a) (Table
7-14). The composition of these two springs is
very similar with low CaS0, in a dominantly NeCl
water.

Table 7-14. Chemical analyses, Baddeck springs,
Victoria County.*
Sample NO. ccceccvccccccccccees 19 20
FIELD NOTES AT TIME OF SAMPLING
Temperature of atmosphere, °F . 76 76
Temperature of brine, °F ...... 60 51
Baume degrees «..c.eececseceess 6.0 5.0
Equivalent specific gravity ... 1.041 1.034
LABORATORY NOTES
Specific gravity at 60°F ...... 1.0357 1.0177
Total solids at 110°C .vsveuees  5.00 2.36
Reaction seeevesssnnsncccnsones N N
ANALYSES OF SOLIDS
Na ¢veeeeeensesso.Per cent 36.45 35.12
K eesseenseessss.Per cent 0.21 0.21
Ca sveseeeesssss.Per cent 1.1 1.06
Mg eeevsesssseee..Per cent 0.17 0.18
SOL evenossessesasPer cent 1.65 11.48
Cl eveessossesess.Per cent 57.65 55.98
Br «cocevsvessessPer cent none n.d.
I ceieveiveeseessPer cent none n.d.

Totals veesvesss 97.24 94,03
HYPOTHETICAL COMBINATION

CaSO0y evsveessesqPer cent 2.34 2.09
CaClo ¢evvsevaves.Per cent 1.16 1.25
MgSO0y eveencesssaPer cent - -
MgClo eevevvess...Per cent 0.67 0.7
KH0, cevsessesesssPer cent - -
KCl +vevevsesssss.Per cent 0.40 0.40
N:g%ﬂq essssssssssPer cent - -
N eessscsssesssPer cent 92.67 89.58

Totals sveeveess 97.23 94,03
*Cole (1930a)

Orangedale

Cole (1930a) described salt springs in the
Orangedale area located approximately 8 km south
of Whycocomagh. He reported a salt spring locat-
ed one mile west-southwest of Orangedale and 600
m (2000 ft.) south of the McAulay road. This
spring was sampled and analyzed by Cole (1930a)
(Table 7-15).




The composition of this spring is typical of
low-moderate CeS0y bearing salt springs in Nova

Scotia. The spring is anomalous in its MgCl 5
content.
Table 7-1%. Chemical analyses, Orangedale

Spring, Inverness County,*

Sample NO. ceverencciicnrensnannas 18

FIELD NOTES AT TIME OF SAMPLING
Temperature of atmosphere,®F ..... &8
Temperature of brine, °F ......... 47
Baume degrees ....sveiivevssranees 5.0

Equivalent specific gravity .....,. 1.034
LABORATORY NOTES
Specific gravity at 60°F ,,....... 1.,0239

Total solids at 116°C v.eevsvreeee 3,26
Reaction sivveeeienrersnarnconcnne N

ANALYSES OF SOLIDS

Na ..evavevineas..Per cent 3.
K ieieiviareearssPer cent 0.06
Ca vvvsiiirenaveePer cent 4,16
Mg .eivivnnnvevdPer cent 0.26
504 cvvevvnranvaassPer cent 9,27
Cl soiiveriarensnPer cent S0.54
Br +v.vvevuvee....Per cent none
I cviiiiirinieneaaPer cent none

Totals cviviavan.. 96,20
HYPOTHETICAL COMBINATION

CaS0t vvsuevvnena Per cent 13,13
Callp..vovuvssra.Per cent 0.83
Mg50 4 vvvvraviesnsPer cent -
MgClz .usessuess..Per cent 1.02
Kgl]q............Per cent -
KE1 oooivaveviine.Per cent 0.11
Na B0y vvvenernns Per cent -
NaCl .evuvrvssese.Per cent 81.11

Totals senrecrsnnsnneens 96,20
*Cole (1930a)
Dundee-Black River Ares

Kindle (in Hayes, 1931) described the occurrence
of salt Springs in the Dundee area, Cape Breton.
Dundee is located on the southern shore of West
Bay, Richmond County, approximately 6 km east of
West Bay which is located approximately 18 km
Northeast of Port Hawkesbury (Fig. 1-10). Kindle
reported that Windsor Group rocks outcrop three
miles up the Black River near Dundee.

The occurrence of salt springs is described
by Kindle (in Hayes, 1931) as follows:

Two miles upstream from tidewater alongside a
tributary stream are five or more salt springs
reading 3.6 Baume seale on J. Smith's and
Nathan Hill's land, the strongest flowing 1
1/2 gallons per minute. Northward 300 feet
are two large water-filled sinkholes, gypaum
in the cresk, and at 600 fest another strong
salt spring. 5till another small salt seep

occurs 1 1/2 miles down the river (shown on
the map).
been made.

Analyses for potesh have not yet
The structure of the enclosing
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beds at GSmith's end Hill's springs is
anticlinal, a limestone of the north 1limb of
which is marked by Windsor Zone E fossils.
Thick beds of gypsum riddled with red ochre
are exposed downstream 3/4 mile, East side, at
road ford at Murray's old house where they
have been faulted up againat Pennsylvanian
sandstone,

This exposure of Windsor is closely
bounded and overlain by Pennsylvanian sand-
stones and conglomerates on the west. To the
north, east, and southeast, pre-Carboniferous
hills stand up high within half a mile of the
springs. The Windsor series seems to have
been faulted and turned on edge 1/4 mile to
the southwest at the Falls on Black River, but
westward for four miles the salt bed may
remain covered with gent ly dipping
Fennsylvanian sandstones. The anticline in
the Windsor at the springs is outlined by the
20° easterly dip of Zone E limestone,
associated with gypsum in the creek strikes
the same direction in line with two sink-
holes. Southward, approximately 660 feet,
limestone and sandstone dip 35° S.E. and 180
feet farther south gypsum and limestone dip
42° ip the same direction. These two strikes
converge slightly eastward with the Zone E
limestone nearly one-half mile N.

How (1B69) reported the occurrence of several
mineral springs in Cape Breton as follows:

There are three springs mentioned as affording
the water examined; they are situsted near
Kelly's, on the high road from Sydney to St.
Peters, in a brook which empties inta the
Salmon River and is distant about two or thres
miles from the source of the river and six or
seven from the southern shore of Bras d'Or
Lake. The waters rise in syenitic rocks and
the flow is not more than a gallon per minute.

The following analyses were calcuated for an
Imperial gallon of 70 000 grains (How, 1969):

grains per gallon*

Iran and phasphoric acid traces

Carbonates of lime and magnesia 0.60

Sulphate of lime 0,%

Chloride of sodium 343,11

Chloride of potsssium 5,55

Chloride of calcium 308.90

Chloride of magnesium 4.47
Total 662,57

sq at S4°F 1007.397

*1 grain/imp. gal. = 0.01425 gm/1

Note the anomalous calculeted calcium

chloride reported by How (1869). It is not clear
from How's description which spring was sampled,
furthermore the reported asscciation with
"syenitic rocks" make these truly
peculiar.

GRANDE ANSE AREA

The Grande Anse Bouguer gravity low is situseted
near the community of Grand Anse approximately

springs
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midway between the Port Richmond deposit and the
Seaview-St. Peters area (Figs. 7-1 and 7-21).
This gravity low (8 mGal)is not as great in
magnitude as the other known salt related
anomalies in the area and has not been tested by
drilling. It is small (less than 2 km wide),
slightly oblate in outline and is located on the
southeastern side of the major northeastern
trending Sporting Mountain Fault. This config-
uration is very similar to that in the Seaview
area and may represent a small low density salt
mass related to the Sporting Mountain Fault.




CHAPTER 8 SYDNEY AREA

INTRODUCTION

The Sydney area is located in northeastern Cape
Breton County, Cape Breton Island and it coin-
cides approximately with the Sydney sub-basin of
Bell {1958). The geology of the Sydney area has
been described in maps “and reports by Bell and
Goranson (1938), Hayes and Bell (1923), and Bell
(1958 and 1961a,b).  This work forms the basis of
the geology of the Carboniferous rocks in the
Sydney arees. Bell under the direction of L. H.
Cole worked as a consultant on the salt-potash
exploration program carried out on behalf of
Morton Chemical of Canada Limited (Cole, 1961).
This exploration in the East Bay area between
1961 and 1962 constitutes the only deta on salt
in the Sydney area.

GENERAL GEQLDGY

Because of the occurrence of significant coal
depogits, the Sydney area has received much
attention directed "at the geology of the
Carboniferous rocks. The Sydney area has a
similsr basic geological configuration te that
described in other Carboniferous depocentres in
Nova Scotia. Major structures im the area, as
emphasized by the Upper Carboniferous Morien
Group, define a series of northeasterly to
easterly trending gently plunging folds. To the
northeast the rocks are submerged beneath the
Atlantic Ocean. To the southwest, older
Carboniferous rocks are successively exposed and
flank pre-Carboniferous basemsnt blocks forming
distinct highlands such as Boisdale Hills,
Coxheath Hills and East Bay Hills. These oldep
Carboniferous rocks seem to be represented mainly
by Windsar Group with minar outcrop areas of
Cansa Group (Point Edward Formation), in the area
of the Sydney Harbour Syncline and the Bridgeport
Anticline. In the area of the Coxheath Hills the
major fold structures are complicated by smaller
folds including the Dutch Brook Syncline which
trends slightly north of east and plunges gently
to the east {Fig. B-1).

] Windsor Group rocks form broad outcrop belts
1n the southwestern part of the area. Contacts
With the older pre-Carboniferous basement rocks
are locally major Ffaults including the George
River Fault on the southeastern border of the
Boisdale Hills, and MacKenzie Fault on the south-
eastern border of the Coxheath Hills {Bell, 1958)
(Fig, 8-1). Lower Carboniferous Horton Group
Packs were not recognized in the area. In the
normal position of the Horton Group, Bell and
oranson (1938) recognized a conglomerate sand-
stone and shale nonmarine facies of the Windsor
Toup which they named the Grantmire Member.
These racks are situated adjacent to pre-
Carbonifercus basement areas including the
Coxheath Hills and the northern part of the East
Bay Hills. 1In addition Bell and Goransan (1938)
Mapped the Grantmire along St. Andrews Channel on
he northwestern side of the Boisdalse Hills.
This unit was extended into adjoining map areas
by later workers including Kelley (1967h) wha
Mapped it as Horton Group, Much confusion
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related to the basal Carboniferous clastic rocks
has arisen and a summary of these problems was
outlined in the Canso-Bras d'Or area. According
to Bell and Goranson (1938}, the thick conglomer-
ate dspuosits, where they lie below marine
limestone or sandstone of lower Windsor age and
Form the base of the Group, were mapped as the
Grantmire Member, Weeks (1954) subsequently
raised the Grantmire to formation status and
applied it to all Windsor conglomerate members
that form the basse of the Group regardless of
whether they were Upper or Lower Windsor age.
Bell and Goranson (1938) reported e computed
thickness of about 1067 m (3500 ft.) of Grantmire
Member in the Coxhesth area. It is prabable that
the Grantmire is mainly assignable to the Horton
Group. The unit is indicated by Bell (1958) to
be succeeded in the Point Edward area by
spproximately 230 m (750 ft.) of Upper Windsor
marine limestone, red conglomerate and shale
(Fig. B-2).

BOULARDERIE DEPOSIT
LOCATION
The Boularderie deposit is located near Kempt

Head at the southern end of Boularderie Island
(Figs. B-3, 8-4 and 1-10) Victoria County, Cape

Breton Island (NTS 11K/02E). The area is
Situated approximately 50 km southwest of
Sydney.

The area is readily accessible by paved and
unpaved roadg connected with Trans-Canada Highway
105 and is bordered on the northwest by Great
Bras d'Or Llake and on the sputhwest by 5t.
Andrews Channel which connect with the Cabot
Strait,

The terrain on the Island is gently rolling
with hills reaching up to 140 m in elevation.

GEOLDGY

The Boularderie deposit was discovered in a
stratigraphic test hole (NSDME Kempt Head 84-1)
drilled by the Nova Scotis Department of Mines
and Energy in 1984 (Figs. B-3 and B8-4).

The drillhole is located near the apex (on
land} of the Boularderie Syncline on the western
side of the Sydney Basin., The Syncline which is
defined principally by Late Carboniferous Morien
Group plunges gently to the northeast, is fault
bound te the northwest and is inferred to have
normal contact on the southeast beneath St,
Andrews Channel. The synclinal structurs is also
interpreted to be generally preaent within the
Windsor Group beneath the Morien Group. Extreme-
ly deep water (exceeding 250 m) is present in an
elongate trough (trench) extending through St,
Andrews Channel southwest into Great Bras d'Or
Lake. This is inferred to be a solution trench
related to karstification and solution collapse
of Windsor Group eveporites (especially salt) on
the southwestern limb of the Boularderie Syncline
{(Fig. 8-4 cross-section).


















Stratified salt was intersected in Kempt
Head 84-1 {(Fig, 8-4) at 431,2-457.8 m (1415-1502
ft.} (Cycle 2j and the Major Cycle 1 salt section
from 495.8-832.9 m (1627-2733 Fest), Bedding
dips in the drillhole are gentle to moderate
ranging fram 10°- 25°, The salt above 687 m
(2254 fest) is generally of low grade (less than
70% NsCl) with mudstone the dominant impurity.
The grade from 87,0 m to 832.9 m (2254-2733
feet) is estimated at 90 to 95 per cent NaCl.
Two significant potash zones were intersected.
One occurs at 592.2-593.6 m (1942,9-1947.5) com-
prising 1.4 m (4.6 ft.-apparent thickness) of
carnallite and halite with minor sylvite (3.84%
K,0), and a thicker zone is located at 744,2-
789.2 m (2441.6-2458.0 feet) comprising 5.0 m
(16.4 ft.-apparent thickness) of carnallite,
halite and minor sylvite (6.0% Ko0). These
potash zones are very similar geologically to the
A subzone (Major Cycle 1) pofash at the
Malagawatch and Orangedale deposits described by
Dekker {1982), The Windsor Group structural
geology however appears to be much less
complicated,

Major salt horizons were not expected to be
present in the Boularderie Syncline. Their
presence in the discovery drillhole may indicate
8 wider distribution of saline evaporites in the
deeper parts of the Sydney area. Minor salt is
known in the East Bay occurrence and saline water
was encountered in the NSDME Point FEdward B83-1
drillhole near Point Edwerd. Further drilling
and gravity surveys will be required to assess
the extent and significance of salt and potash in
the Boularderie area.

EAST BAY OCCURRENCE

The East Bay oceurrence (NTS 11K/01) is situated
fpproximately five kilometres east of the
community of East Bay, Cepe Breton County (Figs.
1-10 and B-1). East Bay is located approximately
18 km south of Sydney.

The area is readily accessible through a
series of paved and unpaved rosds connected with
Highway No. 4 which rums betwesn Sydney River and
Part Hawkesbury.

The terrain in the occurrence area is
typical of the Carboniferous Sydney Lowlands
where elevations rarely exceed 100 m in gently
rolling hills, The highland areas are the
Coxheath Hills to the northwest where elevations
locally exceed 200 m, and the East Bay Hills to
the south where alevations locally exceed 160 m.

HISTORICAL BACKGROUND

The First reported exploration for salt in the
East Bay area was underteken for Morton Chemical
of Canada timited in 1961-1952. FPrevious
regional investigations for salt and potash,
ineluding that by Hayes (1931) did not contain
references to aalt springs or to exploration
activity in the area,

The exploration work of Morton Chemical was
Carried out under the direction of Cole {1961)
with W. A. Bell contracted to supervise the on-
8ite geological work and drilling. Bell {1961b)
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described the basic geology in the area and
correlated the stratigraphy of the rocks inter-
sected in the three exploration drillholes with
the stratigraphic section which he erected for
the) Sydney area (Bell, 1961a) (Figs. B-2 and
8-z2).

GEOLOGY

The geology in the East Bay area was described
and mapped by Bell and Goranson (1938) {Fig.
8-1}, and Bell (1961a), The major gealogical
features in the vicinity of the occurrence (Fig.
8-1) include the Duteh Brook Syncline which
comprises gently folded and gently plunging
(eastward) Carboniferous strata asgigned to the
Windsor and Morien Groups (Fig. 8-6). The strata
on the southern limb of the Dutch Brook Syncline
onlap pre-Carbonifarous basement granitic rocks
of the East Bay Hills. Horton Group rocks were
not mapped in the area, Instead, a basal
terrigencus Ffacies of the Windsar Group, the
Grantmire Member, was recognized by Bell and
Goranson (1938), The drilling and subsequent
revision of the stratigraphy in other areas
(Kelley 1967b) suggest instead that much of what
was mapped as Grantmire should be assigned to the
Horton Group (Fig. B-4).

The western and northwestern border of the
Dutch Brook Syncline is truncated by a major
fault named the McKenzie Fault. This Fault is an
extension of the Coxheath Fault which extends
northeasterly into the Sydney River area.

The basic stratigraphy in the area is
summarized in Figures 8-2 and B-5 and cross-
section A-A; (Fig. 8-6) summarizes the inter-
preted geoldgy in the area. The Windsor Group
intersected in NSDM 3439, 3440, and 3630 drilled
by Morton Chemical of Canada Limited (Bell,
1961b)is an interbedded succession of evaporite
{gypsum and anhydrite), red and grey-green silt-
stone, sandstaone, locally fine conglomerate, and
fossiliferous marine limestone (Fig. 8-5).
Dominantly grey sandstone and shale with inter-
beds of anhydrite occur at the base of the
section. These sotrata are similar to the
lithology of the Meaghers Grant Formation
described by Giles and Boehner (1979), and over-
lie a fossiliferous basal carbonate which has s
bank type facies st Glen Morrison. This basal
limestone unit may be correlative with the Gaysm
River Formation of Giles et al. (1979). The
stratigraphic setting in this area appears to be
similar to that in the Musquodoboit Basin
described by Boehner {1977b), and Giles and
Boehner (1979}, The main Windsor Group selt
unit, if present in the East Bay area, should
occur deeper in the Dutch Broaok Syncline (Fig.
8-6). The thin salt intersected in NSDM 3630 at
284,1-286.8 m (632-641 Ft.) is interpreted to be
a thin lens or tongue of the mein salt. The salt
is described as a 25 per cent halite mixture with
75 per cent anhydrite, limestone and sandstone.

Geophysical and geochemical data are not
available for the East Bay occurrence. Salt
springs have not been reported in the area.



















CHAPTER 10
CAPE NORTH AREA

In the Cape North area, Windsor Group rocks have
been mapped at Pleasant Bay, Bay St. Lawrence,
Dingwall and Ingonish. The geology of this area
is included in maps and reports by Neale (1963a,b
and 1964a,b). Most of the outcrop areas are very
small and have minimal cover of post Windsor
Group strata so the onshore potential for salt is
not considered to be very promising.

Salt springs have not been reported from the
Cape North area and gravity survey data are not
available. The Bay St. Lawrence area offers the
best possibility for salt in a nearshore area
because it is the only area with significant post
Windsor Group cover (Canso Group).
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DRILLHOLE NTS MAP AREA DEPOSIT OR MODE OF THICKNESS OF TOTAL DEPTH | ELEVATION* | ELEVATION OF LATITUDE | LONGITUDE | TRACT | CLAIM YEAR OPERATOR CORE DRILL CORE/CHIPS
OCCURRENCE OCCURRENCE INTERSECTION(S) OF WELL OF WELL TOP OF SALT NORTH WEST DRILLED SIZE FLUID STORED
ft.(m) fr. (m) £t. (m) £t. (m)
FALMOUTH #2 (21A/06A Windsor Falmouth bed in anhydrite 11(3) 789 (240) 25(8) ~518 (-158) 44°59'23" [64°09'57" 105 A 1922 private chips |fresh water[GSC***
FALMOUTH #4 |21A/06A Windsor Falmouth bed in anhydrite estimated to estimated to |25(8) -518(-158) 44°59°24" [64°09'56" 105 A 1922 private chips |[fresh waterjunknown
be 11(3) be 789 (240}
NSDM 4876 21H/018 Wolfville Summerville thin beds in uncertain 1485 (453) 141(43) 45°06'11" 164°10'37" 88 F 1969 New Jersey BQ unknown NSDME* *
{NJZ 2-5-69) anhydrite zinc Corp.
1P-1 21H/01D wWolfville walton bed with anhydrite}155(47) 1705(520) 200(61) ~1350(-411) 45°12'05* |64°01'19" ? ? 1967 Dresser Min. ? ? unknown
SR5-3 11E/04C Kenne tcook Stanley bed with anhydrite|approximately 1200 (366) 150 (45) -1000(-305) 45708'04" |63°57'24" 10 M 1966 Scurry chips [mud NSDME ‘1
50 (1S} Rainbow
EMCO#1 11E/04C Kennetcook Walton beds in shale uncertain 1371(418) 150 (45) -935(~285) 45°12'11" |63°59'30" 61 L 1969 Dresser Min. B unknown lost
EMCO #2 11E/04C Kennetcook wWalton beds in shale uncertain 1195(364) 125(38) uncertain 45%13' 14" |63°54°'56" 80 N 1969 Dresser Min. B unknown lost
WR-1 11E/04C Kennetcook Walton beds in shale uncertain 1998 (609} 100 ({30) =-1030(-314) 45°12'15" )163°51°52" 67 K 1969 Dresser Min. B unknown lost
GM-5 11E/04C Kennetcook Upper Walton |bed with anhydrite|35(11) 943(287) 70(21) -838(-255) 45°11'15" [63°51°'39” 54 G 1975 Gulf Minerals NQ- |fresh water {NSDME
River BQ
ANTHONY #3 11E/64D Kennetcook Kennetcook bed with anhydrite|126(38) 2588(789) 175(53) ~-1156 (-352) 45°10'47* |63743'52" 37 Q 1985S Nova Scotia chips |mud GsC
0il and Gas
HC-1 11E/04B,C|Kennetcook Clarksville bed with anhydrite!143(44) and 1218 (371) 150 (45) ~740(~-226) and |45°06'58% 163°49'29" 100 F 1974 IMC NQ br ine NSDME
40(12) -1028(-313)
BEAVER BROOK|11E/06B Truro Beaver B8rook |bed with anhydrite|87(27) 1404 (428) 240(73) -1077(~328) 45716°51" |63°25'47" 33 F 1968 New Senator- NQ- |brine unknown
(sD-1) Peel BQ
BEAVER BROOK|11E/06B Truro Beaver Brook |bed with anhydrite|114(35) and 2398(731) 240(73) -1046(-319) and{45°16'50" [63°25'48" 33 F 1968 New Senator- NQ- |brine NSDHE
#2 (NSDM 472(144) -1686 (-514) Peel Elder BQ
4735)
*with respect to mean sea level **Nova Scotia Department of Mines and Energy *#sGeological Survey of Canada
SHUBENACADIE-STEWIACKE DEPOSIT
DRILLHOLE NTS MAP AREA DEPOSIT OR MODE OF THICKWESS OF TOTAL DEPTH | ELEVATIDN* | ELEVATIDN OF LATITUDE | LONGITUDE | TRACT | CLAIM YEAR DPERATOR CORE DRILL CORE/CHIPS
OCCURRENCE OCCURRENCE INTERSECTION (S) DF WELL DF WELL TOP OF SALT NORTH WEST DRILLED SIZE FLUID STORED
ft.(m) fe. (m) ft.(m) ft.(m)
117-1 11E/03D Shubenacadie |Shubenacadie~ 20(6.1) 798(243.2) 120 (36.6) -658(-200.6) 45°14'S1" ]63%01'30" 98 Q 1974 St. Joseph BQ fresh water |{Fundy Gypsum
Stewiacke Company
117-6 11£/03D |Shubenacadie|Shubenacadie- 25(7.6) 778(237.1) 85(25.9) ~668(~203.6) 45°14'22" [63703'32" 99 D 1974 St. Joseph BQ |fresh water|Fundy Gypsum
Stewiacke Company
1e-1 11E/03D Shubenacadie|Shubenacadie- 153(46.6) 826(251.8) 150(45.7) ~523(-159.4) 45°11°20* [63700'50" 49 L 1974 St. Joseph BQ fresh water |Fundy Gypsum
Stewiacke Company
116-2 11E/03D Shubenacadie|Shubenacadie- 21(6.4) 758 (231) 100(30.5) -637(-194.2) 45%10'24™ (63%02'45" 46 J 1974 St. Joseph BQ fresh water|Fundy Gypsum
Stewiacke beds with Company
siltstone and
153-4 11E/03D Shubenacadie|Shubenacadie- anhydrite 558{170.1) 1928(587.7) 80(24.4) ~1231(-375.2) 45712'37" |63°02'48" 75 A 1975 St. Joseph- NQ oil mud NSDME **
Stewiacke Noranda
117-4 11E/03D Shubenacadie|Shubenacadie- 17(5.2) 736(224.3) 150 (45.7) -569(-173.4) 45°14751" {63°06°48" 102 P 1974 St. Joseph BQ fresh water |Fundy Gypsum
Stewiacke Company
117-3 112/03D Shubenacadie|Shubenacadie- 58(17.7) 778(237.1) 159 (47.2) -565(-172.2) 45°14'43" |63°06°48" 102 K 1974 St. Joseph BQ fresh water |Fundy Gypsum
Stewiacke 4 Company
117-2 11E/03Dp Shubenacadie|Shubenacadie- 22(6.7) 708(215.8) 120(36.6) -562(~171.3) 45°14'35" 163°06'48" 102 G 1974 St. Joseph BQ fresh water )Fundy Gypsum
Stewlacke Company
153-3 11E/63D Shubenacadie|Shubenacadie- 248(75.6) 2228(679.1) 74(22.6) ~1821(~555) 45°11'36" }63°11'08" 58 o 1975 St. Joseph- NQ oil mud NSDME
Stewiacke 12(3.7) ~1749(-533.1) Noranda
30(9.1) ~1498(-456.6)
33(10.1) =-1351(-411.8)
36(11) =~791(-241.1)
6(1.9) -766(~233.5)
16(4.9) -654(-199.3)

*with respect to mean sea level

*#Nova Scotia Department of Mines and Energy
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SEUBENACADER-STENIACKE DEPOSIT {continowd)

DRILLAOLE NTS MAP RREM DEPRQSIT OR MODE OF THICKNESS OF | TOTAL DEFTH ELEVATION® BELEVATION OF LATITUDE LORGITUDE TRACT CLAIM YEAR OPERATCR CCRE DRILL CORE/CHIFS
OCCURRENCE QCCURRENCE INTER- OF WELL OF WELL TOP OF SALY HORTH HWEST DRILLED SIZE FLUID STORED
SECTION{S)
ft.{ml fr.{m} ft. (m) fr. (m)
ER-1 11E/93C shubenacadie|shubenacadie- 1213.71 1050(320) 250 {76.2}) -768(-240,2) a57p8'47" |63%12708" 15 x 1373 Aunrum BQ fresh waterjFandy Gypsum
Stewiacke Ccompany
D1-74 11E/03C ghubenacadie|Shubenacadie— 20(6.1) 727{221.6) 75(22.9}) -632{r192.§) 457087 31" le3%18' 41" 22 ] 1874 Denigon BQ £reah water|Pundy Gypsum
Stewiacke {ompany
p2-74 11E/03C  |Shubenacadis|shubenacadie- 30(3.1} 917(273.5}) 100{30.%} ~787(-13%,%} A5°07'26% |B3Y20°45" a4 L 1974 Denison 30 |Eresh water)lost
Stewiacke
sB-1 11B/03C Shubenacadie|Shubenacadie- B93(272.2} 2926 (B92.5) 0012.2) -155T1-474.6) 45097187 |63 190 14" 20 B 1976 U.5. Borax RO- |salt brine |NSDME**
Stewiacke 30(9.1) -1269(-286.8} B0
41{12.5) -1106({~337. 1)
5-4 11E/03C sh die b die- 391,90 1207{367.9} f0012.2) -1074(-327,4) 45°09°18% [63719'15" 28 B 1972 penison Bg fresh water|Fundy Gypsum
Scewiabke Company
114-14 11E/03C  |ShubenacadielShubenacadie~ 190{57.9) 853(2%0,5) B1(25.3) -680 {-207.3} 4570836 1631°24750" 32 Q 1974 5t. Joseph BQ |[fresh water|Pundy Gypsum
stewiacke Company
beds with
giltstona and
114-2 11E403C  |Shubenacadie|Shubanacadie-|anhydrice 20(6.1) 818 (249,3) 4B(14.6} -750 (-228.8) 45°09+58" |€2°23'54" 17 H 1574 st. Joseph BQ Eresh water |Fundy Gypsum
153-1 11E/038 |(Shubenacadie|Shubenacadie- 1034 (315,2) [2237(6B1,8) 58(17.7) ~935(-285) 45°0672B" (63725' 14" BE J 1975 St, Jogeph- 1] ail mad HSDME
stewiacke B.5(2.6) ~545.5(-198) Roranda
113-1 11E/018 |3hubenacadie|Shubenacadie- 20(6.1) B2B(152,4) 83({25.1} =T25(-221) 45"03 126" [63726'30" 58 A 1975 st. Joseph- BQ fresh water |Fundy Gypsum
Stewiacke Neranda Company
153-2 1E/04a Kennetcook shubenacadie- 663{202,1) 1757(535.,5) 1704{51,8) -7 (-227.7} 45703'14" [63730'32* 48 P 1975 8t. Jaseph- NQ oil mud NSDME
Stewiacke Noranda !
LeaT-51 1n/130  juniacke Shubenacadie- 30(5.10 03761 43131 -964(-293.8) 44°39°09" [63*31'52 98 B 1374 Amax/Imperial BQ fresh wakter |unknown*¥*
Stewiacke 01l
we-1 11E/Q4M Kennetcook Shubenacadie- ? 2 ? ? T T 7 2 ? Rreaser T 7 7
Stewiacke
o . d

* Wwith respect Lo mean cea level
&% Nova Scotia Department of Mines and Energy
#t¥oare probably deastroyed
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CUMBERLAND AREA

DRILLHOLE NTS MAP AREA DEPOSIT OR MODE OF THICKNESS DF TOTAL DEPTH ELEVATION* ELEVATION OF LATITUDE LONGITUDE TRACT CLAIM YEAR OPERATOR CORE DRILL CORE/CHIPS
OCCURRENCE OCCURRENCE INTERSECTION(S) OF WELL OF WELL TOP OF SALT NORTH WEST DRILLED SIZE FLUID STORED
ft.(m ft.(m) ft. (m) ft. (m)
SR#27-3 11E/13 Pugwash Beckwith veins in shales 7(2) 1035(315) 180 (55) -855(-26) 45°46'57" 163°53'35" 31 E 1966 Scurry-~ chips ? NSDME **
Rainbow Ltd. B
SR§29-1 11E/13A Pugwash Canfield no salt no salt 1380 (421) 100(30) 45°47'58" 163°39'36" 41 L 1966 Scurry- chips ? NSDME
Rainbow Ltd.
NsDM 961 21H/16A Amherst Nappan beds with gypsum 36(1) 895(273) 50(15) =729(-222) 45°47'03" |64%1431" 13 o] 1943 NSDM Special B brine lost
and anhydrite Investigation
NSDM 962 21H/16A |[Amherst Nappan beds with gypsum |227(69) 1114.5(340) 50(15) -838(-255) 45°47'06" |64°14°25" 13 0 1943-44 |NSDM Special B brine lost
and anhydrite Investigation
Sunoco$ 1A 21H/16A Amherst Nappan with anhydrite 4576 (1395) 11504 (3506) 50(15) =1055(~322) 45°47'09" |64°13'48" 13 Q 1946-47 Sun 0Oil Co. chips |mud NSDME
and shale beds Limited
Sunoco# 1 21H/16A Amherst Nappan with anhydrite 4860(1481) 6499 (1981) 50(15) =1310(-399) 45°47'09" |64°13'48" 13 Q 1945-46 Sun 0il Co. chips |mud NSDME
and shale beds Limited
Amherst#1l 21H/16A Amherst Nappan with anhydrite 3140(957) 4134 (1260) 50(15) -870(~265) 45°47'18"% |64°13"16" 35 [4 1931 Imperial 0il {chips imud GSCH**
and shale beds Limited
MSC#43 11E/12C Oxford Oxford veins in brec- 150(46) 410(125) 100(30) -160(-49) 45°42'34" 163°49'36" 76 [ 1953 |Malagash Salt B brine unknown
ciated shales Company
MSC#46 11E/13A Pugwash Pugwash with anhydrite 315.5(107) 1013(309) 10(3) -628(-191) 45°50'42" {63°40'06" 81 Q 1954 Malagash Salt B brine unknown
Company
MSC#47 T1E/13A Pugwash Pugwash no salt no salt 796(243) 15(4.5) 45°50'52" 163°40'06" 88 A 1954 Malagash Salt B brine unknown
Company
MSC#48A 11E/13a Pugwash Pugwash with anhydrite 338(103) 818(249) 15(4.5) (-448(-137) 45°50°36" |63°39'25% 80 L 1954 Malagash Salt B brine unknown
(54) Company
MSC#49 11E/13A Pugwash Pugwash with shale breccial|615(187) 1044 (318) 15(4.5) “’7-414(~126) 45°50°10" |63°39'46" 80 D 1954 Malagash Salt B brine unknown
Company
MSC#50 11E/13A Pugwash Pugwash with anhydrite 272(83) 745(227) 10(3) -348(-1086) 45°50°45" |63°39'01" 80 Q 1954 Malagash Salt B brine unknown
Company
MSC#51 11E/13A Pugwash Pugwash no salt no salt 640(195) 10(3) ] 45°50'57" |63°38'47" a9 A 1954 Malagash Salt B brine unknown
Company
MSC#52 11E/13A Pugwash Pugwash with shale 119(32) 697(212) 15(4.5) ~516(-157) 45°50'51" 163°38'45" 90 D 1954 Malagash Salt B brine unknown
Company
MSC#53 WHE/I]A Pugwash Pugwash in shale and 731(223) 997(304) 15(4.5) -251(~7?) 45°50'19" |63°50'19" 80 F 1954 Malagash Salt B brine unknown
anhydrite Company
MSC#55 11E/13A Pugwash Pugwash with anhydrite 544 (166) 940(286) 10(3) -386(~118) 45°50'44" [63°39'53" 80 N 1954 Malagash salt B brine unknown
and shale beds Company
MSC#56 11E/13A | Pugwash Pugwash with anhydrite 471(144) 821(250) 10(3) -340(-104) 45°50'45" 163°39'25" 80 o] 1954 Malagash Salt| B brine |unknown
Company
CRSC#5~58 11E/13A | Pugwash Pugwash with mudstone 570(174) 1052(321) 10(3) -430(-131) 45°50°05" |63°41"14" 81 D 1962 Canadian Rock{ B brine unknown
Salt Company
Limited
CRSC#5~-59 1E/13A Pugwash Pugwash with mud, gypsum 1562(476) 2012(613) 10(3) -389(~-119) 45°50'30" }63°40'40" 81 L 1962 Canadian Rock B brine unknown
and anhydrite Salt Company
Limited
CRSC#5-60 11E/13A Pugwash Pugwash lost hole, no salt{no salt 450(137) 50(15) 45°50'36" [63°40'56" 81 L 1962 Canadian Rock B brine unknown
Salt Company
Limited
CRSC#5-61A 11E/13a Pugwash Pugwash with anhydrite 992(302) 1352(412) 10(3) -340(-104) 45°50'25™ 163°40'14" 81 H 1962 Canadian Rock B brine unknown
Salt
Pacific Pox {11E/13A Pugwash Pugwash with shale 585(178) $853(3003) 87.9(26.8) -8697(-2651)KB {45°50'56" 63°30"'46" 36 C 1963 Pacific chips |mud NSDME
Harbour Petroleums
C-96-v Limited
NSDM 4307 11E/13B Pugwash Roslin thin veins and 630(192) 1005 (306) 58.7(18) ~316(-96) 45°46°23" |63°46'08" 24 M 1966 Atlantic B brine NSDME
(Roslin#1) beds in mudstone Development
breeccia Board
1

*with respect to mean sea level

**Nova Scotia Department of Mines and Energy

***Geological Survey of Canada
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DRILLHOLE NTS MAP AREA DEPOSIT OR MODE OF THBICKNESS OF TOTAL DEPTH ELEVATION* ELEVATION OF LOCATION YEAR OPERATOR CORE DRILL CORE/CHIPS
OCCURRENCE OCCURRENCE INTERSECTION (S) OF WELL OF WELL TOP OF SALT REFERENCEt DRILLED SI1ZE FLUID STORED
ft. (m) ft. (m) ft.(m) ft. (m)
NSDM 378 t1E/14B Malagash Malagash beds with 60(18.3) 173(52.7) NSMR 1918 1917 G. W. Mackay B brine uncertain*#*#*
anhydrite
NSDM 408 11E/14B (Malagash ([Malagash beds with 93(28.3) H** 121(36.9) underground NSMR 1920 1920 Chambers and B brine uncertain
anhydrite Mackay
NSDM 409 11E/14B |Malagash [Malagash beds with 146(44.5) H 146 (44.5) underground - NSMR 1920 1920 Chambers and B brine uncertain
anhydrite Mackay
NSpM 588 11E/14B Hafagash Malagash beds with 61(18.6) H 61(18.6) underground NSMR 1922 1922 Malagash Salt B brine uncertain
anhydrite Company
NSDM 589 11E/%4B |Malagash [Malagash beds with 150(45.7) H 150(45.7) underground NSMR 1922 1922 Malagash Salt B brine uncertain
anhydrite Company
NSDM 590 t1E/14B |Malagash Malagash beds with 131(4) B 131(40) underground NSMR 1922 1922 Malagash Salt B brine uncertain
anhydrite Company
NSDM 474 11E/14B |Malagash |Malagash beds with 87(26.5) H 87(26.5) underground | ————no NSMR 1925 1925 Malagash Salt B brine uncertain
anhydrite Company
NSDM 475 11E/14B  [Malagash [Malagash beds with 118(36) H 118(36) underground | ———— NSMR 1925 1925 Malagash Saltj B brine |uncertain
anhydrite and Products
mudstone
NSDM 492 11E/14B [Malagash [Malagash beds with 36(%1) H 36(11) underground | ———o NSMR 1926 1926 Malagash Salt{ B brine uncertain
anhydrite and Products
mudstone
NSDM 493 11E/14B |Malagash |Malagash beds with 10(3) v** 10(3) underground NSMR 1926 1926 Malagash Salt B brine uncertain
anhydrite Products
NSDM 495 11E/14H |Malagash |Malagash beds with 7(2.1) 176(53.6) 50(15) -119(36) NSMR 1926 1926 Malagash Salt B brine uncertain
anhydrite Products
NSDM 496 11E/14B Malagash Malagash beds with 1(0.3) 93(28.3) 50(15) -42(13) NSMR 1926 1926 Malagash Salt B brine uncertain
anhydrite Products
NSDM 498 11E/14B Malagash [Malagash beds with 11(3.4) 116(35.4) 50(15) -55(17) NSMR 1926 1926 Malagash Salt B brine uncertain
anhydrite Products
NSDM 499 11E/14B Malagash Malagash beds with 16(5) 127(38.7) 50(15) -61(19) NSMR 1926 1926 Malagash Salt B brine uncertain
anhydrite Products
NSDM 522 11E/14B {Malagash |Malagash beds with 35(11) B 39(11.9) underground NSMR 1927 1927 Malagash Salt B brine uncertain
anhydrite Products
NSDM 523 11E/14B |Malagash {Malagash beds with 209(64) H 209(63.7) underground NSMR 1927 1927 Malagash Salt B brine uncertain
anhydrite Products
NSDM 669 11E/14B Malagash Malagash beds with 163(50) H 163(50) underground NSMR 1928 1928 Malagash Salt B brine uncertain
anhydrite Company
NSDM 670 11E/14B Malagash Malagash beds with 168(5%) H 168(51.2) underground NSMR 1928 1928 Malagash Salt B brine uncertain
anhydrite Company
NSDM 671 11E/14B |Malagash |Malagash beds with 15(5) B 15(4.6) underground NSMR 1928 1928 Malagash Salt B brine uncertain
anhydrite Company
NSDM 672 1tE/14B Malagash Malagash beds with 85.7(26) H 85.7(26) underground NSMR 1928 1928 Malagash Salt B brine uncertain
anhydrite Company
NSDM 673 11E/14B Malagash Malagash beds with 90.9(28) I** 90.9(27.7) underground NSMR 1928 1928 Malagash Salt B brine uncertain
anhydrite Company
NSDM 674 1tE/14B Malagash Malagash beds with 150(46) H 150(45.7) underground NSMR 1928 1928 Malagash Salt B brine uncertain
{ anhydrite Company

*with respect to mean sea level

**§ = Horizontal
Vv = Vertical
1 = Inclined

**%core probably destroyed
tsee Wova Scotia Annual Report on the Mines for location
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MALAGASH DEPOSIT (continued)

DRILLHOLE NTS MAP AREA DEPOSIT DR MODE OF THICKNESS OF TOTAL DEPTH ELEVATION* ELEVATION OF LOCATION REFERENCEt TRACT CLAIM YEAR OPERATOR CORE DRILL CORE/CHIPS
OCCURRENCE OCCURRENCE INTERSECTION (S) OF WELL OF WELL TOP OF SALT DRILLED SIZE FLUID STORED
ft. (m) fe. (m) ft. (m) fr. (m)
-
NSDM 675 11E/14B  |Malagash Malagash 105 (32) H** 105(32) underground NSMR 1928 1928 Malagash Salt " brine uncertain*#*#*
Company
NSDM 919 11E/14B |Malagash Malagash 71(22) B 486 (148) underground NSMR 1940 1940 Malagash Salt B brine uncertain
Mine
NSDM 920 11E/14B |Malagash Malagash 452(138) H 452(138) underground NSMR 1940 1940 Malagash Salt B brine uncertain
Mine
NSDM 921 11E/14B  |Malagash Malagash 585(178) v 585(178) underground —_— NSMR 1940 1940 Malagash Salt| B brine Juncertain
Mine
beds with
NSDM 922 11E/14B  [Malagash Malagash anhydrite 182(55) H 182(55.5) underground —_— NSMR 1940 1940 Malagash Salt| H brine }uncertain
Mine
NSDM 923 11E/14B  |Malagash Malagash 115(35) H 115 (35) underground NSMR 1940 1940 \Malagash Salt| H brine juncertain
Mine
NSDM 924 11E/14H |Malagash Malagash 140 (43) H 140 (43) underground NSMR 1940 1940 Malagash Salt| H brine uncertain
Mine
NSDM 925 11E/14H |Malagash Malagash 190(58) B 190 (58) underground NSMR 1940 1940 Malagash Salt B brine uncertain
Mine
NSDM 926 11E/14B  |Malagash Malagash 106 (32) I** 106(32.3) underground NSMR 1940 1940 Malagash Salt B brine uncertain
Mine
NSDM 927 11E/14B  |Malagash Malagash 388(118)8 388(118.3) underground NSMR 1940 1940 Malagash Salt H brine uncertain
Mine
NSDM 928 11E/14H jMalagash Malagash beds with 338 (103)H 338(103) underground NSMR 1940 1940 Malagash Salt| H brine uncertain
anhydrite and Mine
dstone
NSDM 929 11E/148 Malagash Malagash 395(120)8 395(120.4) underground NSMR 1940 1940 Malagash salt H brine uncertain
Mine
NSDM 930 11E/148 Malagash Malagash 310(94) 1 310 (94) underground NSMR 1940 1940 Malagash salt H brine uncertain
Mine
NSDM 1850 11E/14H (Malagash Malagash beds in shale 208 (63) 1212(369) 60(18) ~203(-62) NSMR 1952 44 A 1952 Malagash Salt H brine uncertain
Mine
NSDM 1851 11E/14H |Malagash Malagash beds in shale 342(104) 1008(307) 60(18) -376(-115) NSMR 1952 29 Q 1952 Malagash salt " brine uncertain
Mine
NSDM 4290 11E/14B Malagash Malagash beds in shale 139(42) 1004 (306) 170(52) -695(-212) LATITUDE LONGITUDE 30 N 1965 Atlantic H br ine NSDME**
M~1) NORTH WEST Deve lopment
Board
45°47'26" [63°22'14"
NSDM 4308 11E/14B  |Malagash Malagash no salt no salt 814(248) 90(27) 45°47'40" |63°26'08" 40 E 1966 Atlantic -4 brine |[NSDME
(M-2) Development
Board
Wallace #1 11E/14B |Malagash Malagash with mudstone 1239(378) 4011(1223) 248.05KB ~2536 (~773) 45°46'53" {63°26'52" 34 F 1966 Atlantic chips (mud NSDME
(75.6) Deve lopment
Board
Wallace #2 11E/14B  [Malagash Malagash with mudstone 454(138) 2619(798) 169.0KB -1108(-338) 45°47°24" |63°22'54" 31 K 1966 Atlantic chips [mud NSDME
130 (40) (57.5) Deve lopment
Board
MSC $#42 1E/14H |Malagash Malagash in shales inclusions and 655(200) 75(23) 40 D 1953 Malagash Salt H brine uncertain
veins over Company
75(21)
Anschutz 11E/13A |Pugwash Malagash with shales and |1800(549) 148839 216.5(66) ~10754(-3278) (45°46'15" [63°30'30" 24 K 1973 Anschutz chips |mud NSDME
Wallace Sta- sandstone 343(105) (4536.3) -14345(-4372) Corporation
tion No. 1
*with respect to mean sea level
**H = Horizontal
V = Vertical
I = Inclined
***core probably destroyed
tsee Nova Scotia Annual Report on the Mines for location
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ANTIGOMISH-MABOU AREA

DRILLHOLE NTS MAP AREA DEPOSIT OR MODE OF THICKNESS OF TOTAL DEPTH BLEVATION* ELEVATION OF LATITUDE LONGITUDE TRACT | CLAIM YEAR OPERATOR CORE ORILL CORE/CHIPS
OCCURRENCE INTERSECTION (S} OF WELL OF WELL TOP OF SALT NORTE WEST DRILLED SIZE PLUID STORED
ft. (m) ft. (m} ft. (m} ft. (m)
NSDM 1708 1tF/12 Antigonish Souths ide bed in shales 246(75) 1045(319) 20(6) -759(-231.3) 45°39713" 161°52'56" 18 P 1951 NSDTI**** N-B brine NSDME**
Harbour
NSDM 1709 11P/12 Antigonish |Southside inclusions in 79.5(24) 692(211) 20(6) -232.5(-70.9) 45°39'14" [61°53'33" 17 J 1951 NSDTI W-B |brine lost
Harbour anhydrite
NSDM 1835 11°/12 Antigonish Souths ide bed in shales 370(113) 1170(357) 20(6) ~-740(-225.6) 45°39'09" |61°52'24" 18 P 1952 NSDTI N-B brine lost
Harbour
NSDM 1836 11F/12 Antigonish |Southside bed in shales 476 (145) 1432(436) 20(6) ~744(-226.8) 45°39'11" [61°52'48" 18 P 1952 NSDTI N-H brine lost
Harbour
Novasel #1 11F/12 Antigonish |Southside bed in gypsum and |432(132) 1200(366) 20,5(6.25) -747.5(-227.8) [45°38'50" {61°52'09" 19 L 1969 |Novasel BQ ({brine St, F. X.
(NSDM 4862) Harbour anhydrite Limited University***
NSDM 2671 1F/12 Antigonish southside veins and 12(5) 1993(607) 50(15) -1912(-583) 45°39'43" [61°50°53" 29 L 1958 Lura Corpora-ichips imud St. F. X.
Harbour inclusions tion University
BA-SSH-1 11P/12 Antigonish Southside bed with shales 705(215) 3427(1044.5) [30.4(9.27)KB|~792(-241) 45°39'15" |61°52'53" 18 P 1975 Brador 0il chips [mud NSDME
Harbour 18.4(5.6)GL
NSDM 2554 11r/12 Antigonish |Pomquet River|bed in shale and |49(15) 1316 (401) 35(11) -1156 (-352) 45°34'19" |61°50747" 68 < 1958 Lura Corpora-|chips |fresh water|{St, F. X.
anhydrite tion and brine |University
Kenneco #1 11E/09 Merigomish |Antigonish bed in shales 54(16.5) 1217(37) 75(23) -972 (-296) 45°36'25" [62°02'00" 95 D 1966 Kenneco BQ |fresh water|NSDME
and brine
AP-2-74 11E/09 Merigomish [Antigonish thin beds and 1826 (557) 75(23) -1196(~365) 45°35'26% [62°01°15" 73 ] 1974 Amax HQ- |brine St. F.X.
shales Exploration NQ University
Kenneco $6 11F/12 Antigonish Pomquet River|veins 1222(372.5) 150(46) ~-518(-158) 45°33'25% [61°49°00" 45 P 1966 Kenneco BQ fresh water|NSDME
Exploration and brine
Kenneco 35 11E/09 Merigomish }James River interbedded with 6(2) 1547 (472) 130 (40) -430(-131) 45°33'00" |62°06°30" 43 Q 1966 Kenneco BQ fresh water |NSOME
anhydrite Exploration and brine
IRE3 11E/09 Merigomish |James River |bed in shales 163(50) 820 (250) 210 (64) -447(~136) 45°33'32" |62°07'40" 55 H 1974 Millmor BQ |brine lost
AP-1-74 11E/09 Merigomish James River bed with shale 698(213) 2216(675.4) 220(67) -1120 (-340) 45°33'43" |62°06'29" 54 K 1974 Amax HQ- {brine Acadia
and anhydrite Exploration NQ University
AF-1 11E/10 Merigomish James River salt not reached 912(278) 125(38) 45°34'00" [e2°06'00" 53 M 1974 Imperial Oil BQ brine Gays River
AN-AH-1 11E/09 Merigomish [Ohio bed with anhydrite|2(0.6) 980 (299) 300(91) -674(-205) 45°30'43" |62°03724" 3 o 1978 Maritime 8Q |fresh water|NSOME
Exploration
NSDME GR83-1}11E/09 Merigomish |Ohio vein breccia 11.8(3.6) 2777.9(846.7)|230.6(70.3) |-1686.7(-514.1)|45°33°04" |62°0140" 47 K 1983 NSOME** HQ- |brine NSDME
BQ
Mac#1 11K/03 Lake Ainglie{Mabou 4184 (1275) 5579(1700.5) [175(53) =-1220(-372) 46°01'40" 61°27'40" 35 H 1944 Lion Oil chips {mud NSDME
beds with Company
anhydrite shale
Mary #1 11K/03 Lake Ainslie|Mabou and limestone 2300(701) 6869(2094) 200(61) -4300(-1311) 46°02°15" |61°27'57" 35 K 1956 Lion Oil chips |{mud NSDME
Company
Mabou #1 11K/03 Lake Ainslie|Mabou veins? 50(15) 5145(1568) 474 (144)KB -1833(-559) 46°01'30™ [61°24'03" 17 K 1959 Imperial Oil |chips [mud NSOME
457(139)GL
Port Hood #1]11K/03 Lake Ainslie|Mabou beds with 3560 {1085) 9840 (2999) 427(130)KB -5690(-1734) 46°01'55" |61°29'00" 36 H 1960 Imperial Oil |chips |mud NSOME
anhydrite 410(125)GL

*  with respect to mean sea level
#* Nova Scotia Department of Mines and Energy
#%# St. Francis Kavier University
*#*#¥Nova Scotia Department of Trade and Industry
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CANSO-BRAS D°OR AND SYDNEY AREAS

DRILLHOLE NTS MAP AREA . DEPOSIT OR MODE OF THICKNESS OF TOTAL DEPTH ELEVATION* ELEVATION DP LATITUDE LONGITUDE TRACT CLAIM YEAR OPERATOR CORE BRILL CORE/CHIPS
OCCURRENCE OCCURRENCE INTERSECTIDN (S} OF WELL OF WELL TOP OF SALT NORTH WEST BRILLED SIZE FLUID STORED
ft. (m) ft. (m) ft. (m) ft. (m)
CIM-1 11P/15 Grand Malagawatch beds with 2350 (716) 3110(948) 26.2(8) =733.3(-223.5) 45°52'03" |60°55'24" 105 G 1979 Chevron chips [salt mud |NSDME**
Narrows anhydrite
CIM-2 11F/15 Grand Malagawatch beds with 1237(377) 2005(611) 28.7(8.8) -739(-225.2) 45°52'03" |60°55'23" 105 G 1979 Chevron chips-[salt mud |NSDME
Narrows anhydrite el
CM-3 11F/15 Grand Malagawatch beds with 2915 (889) 3838(1170) 19.3(5.9) =903.3(-275.3) 45°52°04" 160°54°'57" 104 E 1980 Chevron HQ- |salt mud |NSDME
Narrows anhydrite BQ
CM-4 1F/15 Grand Malagawatch beds with 1955(596) 4006 (1221) 13,5(4.1) ~1135,5(~346.1) [(45°52'19" 160°55'02" 104 N 1980 Chevron HQ~ {salt mud |NSDME
Narrows anhydrite BQ
CM-5 11F/15 Grand Malagawatch [no salt 1192(363) 57.8(17.6) —_— 45°51°37" |60°56'10" 88 N 1980 Chevron HQ- [salt mud |NSDME
Narrows BQ
CM~5A 11F/15 Grand Malagawatch [beds with 2552(778) 3908(1191) 58.0(17.7) ~1298.2(-398.1) |45°51'37" |60°56' 10" 88 N 1980 Chevron HQ~- [salt mud |NSDME
Narrows anhydrite BQ
CM~6 11F/15 Grand Malagawatch beds with 2483(957) 3508 (1069) 49.5(15.1) -975.4(-297.3) 45°52'01" |60°56'58" 106 F 1980 Chevron HQ- [salt mud (NSDME
Narrows anhydrite BQ
CM-7 11F/15 Grand Malagawatch beds with 1924 (586) 2877(877) 66.2(20.2) -886.6 (-270.2) 45°52'04" |60°56'25" 106 J 1980 Chevron HQ~ |salt mud |NSDME
Narrows anhydrite BQ
CM-8 11F/15 Grand Malagawatch beds with 3127(953) 3947(1203) 43.2(13.2) ~777.3(-236.9) 45°51'59" {60°55°'53" 105 F 1980 Chevron HQ~ |salt mud |NSDME
Narrows anhydrite BQ
CM-9 11¢8/15 Grand Malagawatch beds with 3054 (931) 3648(1112) 24.8(7.6) ~568.7(-173.3) 45°52°'03" }60°55'53" 105 L 1981 Chevron HQ- isalt mud |NSDME
Narrows anhydrite BQ
cM-10 11F/15 Grand Malagawatch beds with 1726 (526.2) 3218(981) 35.3(10.8) ~676 (-206) 45°s2'16" |60°s8'1 7" 107 L 1981 Chevron HQ- isalt mud {NSDME
Narrows anhydrite BQ
N225~1 11E/14 Whycocomagh |Orangedale with shale and [1055(322) 2927 (892) 35(10.7) -1837 (-560) 45°56'13" [61°08702" 55 G 1978 Noranda HO~ |salt mud |Orangedale
anhydrite BQ
N225-2A 11F/14 whycocomagh |Orangedale no salt 467(142) 46(14) 45°53'44~ |61°06'29" 19 J 1980 Noranda HO- |mud Orangedale
BQ
N225-3 11F/14 whycocomagh [Orangedale with shale and [1620(494) 2474(754) 112(34) -808 (-246) 45°54'12" 161°06'58" 30 c 1980 Noranda HQ- [salt mud [Orangedale
anhydrite BQ and brine
N225-4 11F/14 Whycocomagh |Orangedale with shale and |2374(724) 2935(895) 121(37) ~440(-134) 45°54'49" 161%07'37" 18 G 1980 Noranda HQ- {salt mud |Orangedale
anhydrite BQ and brine
N225-5A 11F/14 whycocomagh |Orangedale with shale and }2567(782) 3537(1078) 59(18) -911(-278) 45°53'41" 161°07'47" 15 H 1981 Noranda HQ- }salt mud |{Orangedale
anhydrite BQ and brine
St. Peters 11F/10 St. Peters St. Peters mixed in shales}429(131) 1886 (575) 15(4.6) -1450(-442) 45°39'01" 160°53'54" 17 Q 1968 Domtar NQ- |brine NSDME
12l BQ
St. Peters 11e/10 St. Peters St. Peters beds in shales [1811(552) 3036 (925) 15(4.6) -1210(-369) 45°38'53" |60°53'35" 18 M 1968 Domtar NQ- ({brine NSDME
$3(2) BQ
Seaview #2 11810 St. Peters [Seaview in shales 464(141) 2166 (660) 100 (30) =1600 (-488) 45°40'59" |[60°56'59" 58 [ 1968 Domtar NQ- (brine NSDME?
BQ
Port 1F/N Port Port Richmond|beds with 836 (255) 2504 (763) 50(15) -1617(-493) 45°35'44" 161°15'06° 73 Q 1967 Dow Chemical NQ- [brine Dow?
Richmond #1 Hawkesbury anhydrite BQ
port 1F/11 Port Port Richmond|beds with 308(94) 2401(732) 50 (15) =1752(-534) 45°34'59" |61°15'47" 73 G 1967 Dow Chemical NQ- |brine Dow?
Richmond #2 Hawkesbury anhydrite BQ
Port 1e/1 Port Port Richmond|with shale 3197(974) 5172(1576) 50(15) -1682 (-513) 45°35'21" |61°15721" 72 o 1968 Dow Chemical NQ- |brine Dow?
Richmond 43 Hawkesbury breccias BQ
DCPR 11 1F/11 Port Port Richmond|with anhydrite {2358(719) 4025(1227) €1.5(19) -1617 (-493) 45°35'44" |61°15'06" 73 Q 1973 Dow Chemical NQ- |brine NSDME
redrill of Hawkesbury and shales BQ
PRET
Port TF/N Port Port Richmond|beds with 1121(342) 2047(624) 40(12) -~887(~270) 45%35'50" [61°14'25" 84 P 1972 Dow Chemical NQ- |brine NSDME
Malcolm #1 Hawkesbury anhydrite and HQ
limestone

*with respect to mean sea level
**Nova Scotia Department of Mines and Energy
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CANSO-BRAS D'OR AND SYDNEY AREAS (continued)

DRILLHOLE NTS MAP AREA DEPOSIT OR MODE OF THICKNESS OF TOTAL DEPTH | ELEVATION* ELEVATION OF LATITUDE | LONGITUDE | TRACT | CLAIM YEAR OPERATOR CORE DRILL CORE/CHIPS
OCCURRENCE OCCURRENCE INTERSECTION (S) OF WELL OF WELL TOP DF SALT NORTH WEST DRILLED SIZE FLUID STORED
£r.(m) £t (m) £t.(m) ft. (m)
NSDM 4508 11E/11 Port Port 1411 (430) 2230 (680) 40(12) -779(-237) 45735'28" [61°14°51° 84 E 1967 Dew Mining BQ |brine NSDME**
(CIL#Y) Hawkesbury |Richmond and
Exploration
Kingsville |11F/14 whycocomagh }Kingsville 1656 (505) 3006 (916) 50(15.2) -1300(-396) 45°46'39" 161°19°35" 21 o 1968 Domtar NQ- |brine NSDME
3 BQ
Kingsville {11F/14 Whycocomagh |Kingsville 892(272) 2512(766) 50(15.2) -1570(~479) 45°47°03" [61°20'13" 29 J 1968 Domtar NQ- |brine NSDME
[ BQ
Kingsville [11F/14 Whycocomagh |Kingsville 1656 (505) 3086 (941) 100(30.5) -1330 (-405) 45°46°21" |61°19'57" 21 M 1968 Domtar NQ- |brine NSDME
5 BQ
DK-6 11F/14 whycocomagh |Kingsville 2228(679) 3936(1199.7) [100(30.5) -1609 (-490.5) 45°45°23" |61°20'30" 5 G 1968 Domtar NQ- |brine NSDME
BQ
DK-7 11F/14 whycocomagh |Ringsville 2355(718) 4008 (1221.6) |100(30.5) =1555(-474) 45°45'26" [61°20°31" 5 G 1968 Domtar NQ- |brine NSDME
BQ
DK-8 11F/14 Whycocomagh |Kingsville beds with 2587(789) 4005(1220.7) |50 (15) ~1368(-417) 45°46°04" [61°20'23" 20 H 1969 Domtar NQ- |brine NSDME
anhydrite, BQ
limestone and
DK-9 11F/14 Whycocomagh |Kingsville siltstone 2716 (828) 4018(1224.7) |50(15) ~1253(-382) 45°46'52" |61°19'47" 28 E 1969 Domtar NQ- |brine NSDME
8Q
DK-10 1IF/14 whycocomagh |Kingsville 2580 (786) 4007(1221.3) }100(30.5) -1329 (~405) 45°46°23" |61°20' 10" 20 3 1969 Domtar NQ- |brine NSDME
BQ
DK-11 1IF/14 Whycocomagh |Kingsville 2656(810) 4057(1236.6) [100(30.5) -1352(-412) 45°46°'29" |61°20'02" 20 J 1969 Domtar NQ- |brine NSDME
BQ
DK-12 11F/14 whycocomagh |Kingsville 2436 (742) 3882(1183.2) }50(15) -1396(-426) 45°46'06" |61°20 12" 20 H 1969 Domtar NQ- |brine NSDME
BQ
KBW-1 11F/14 Whycocomagh |Kingsville 2700 (823) 3985(1215) 49.9(15) -1235(~376) 45°46'53" [61°19°48" 28 E 1971 Domtar NQ- |brine NSDME
BQ
Canso Strat [VIF/11 Port McIntyre Lake 1358 (414} 2200(671) 44.36 -798(-243) 45°40'07" [61°16'48" 47 B 1972 Murphy Oil NQ- |brine NSDME
+ Hawkesbury (13.52) Ltd. (North- BQ
ern Canadian
Oil Ltd.)
Canso Strat |11F/11 port McIntyre Lake 2171(662) 3007(917) 112(34.14)  |-724(-221) 45°38'50" |61°17'10™ 23 M 1974 Murphy Dil NO- |[brine NSDME
?2 Hawkesbury Ltd. {North- BQ
ern Canadian
0il Ltd.)
NSDME 3630 ) 11K/0% Sydney East Bay mixed with 9(3) 1050(32) 75¢23) -557(~170) 46°01'45" |60°17'56" 27 B 1962 Morton Chemi-{ WNQ- [brine NSDME
anhydrite cal Company BQ
NSDME Kempt {11K/02 Baddeck Boularderie |beds with 32¢9.7) 3094.5(943.2) (91(27.7) -1324(-403.5) 46°04'33" 160°38'33" 66 E 1984 NSDME*#* HQ- {brine NSDME
Head 84-1 mudstone, potash {1106(337.1) BQ
and anhydrite
N227-2 NE/MN Port Cleveland beds with 1054 (321) 3457(1054) 199.5(61) -2203.5(-671.6) {43°39'09° |61°09°30" 32 D 1981 Noranda HQO- |salt mud |Orangedale
Hawkesbury anhydrite BQ
N227-1 11F/15 Grand Estmere beds with shale 1514 (461) 2822(860) 15(4.5) -1323(-403) 45°54'57" |60°58713" 35 o 1981 Noranda HQ- |salt mud |Drangedale
Narrows BQ
RI/RIW 11K/02 Baddeck St. Patricks |beds with 2591(790) 3890(1186) 64.6(19.7) [-1234(-376.1) 46°02'05" | 60755713 33 K 1981 Chevron HQ- |salt mud |NSDME
Channel anhydrite BQ

* with respect to mean sea level
**Nova Scotia Department of Mines and Energy
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APPENDIX 2

CHEMICAL ANALYSES

SALT ROCKS AND SALT BRINES







Chemical analyses* NSOM 4735 (BB-2, SD-2):

Composite samples of 2"-3" whole cores

BEAVER BROOK DEPOSIT, HANTS-COLCHESTER AREA

Cheaical analyses® NSDM 4735 (BB-2; SD-2):
Upper salt 2"-3" full-core samples

Sample % % % % % % %
Footage Insoluble 8r K Ca Mg S04 (PO4**
(ft.)
Lower Salt
2067.8-2102.5 4.62 0.0085 0.02 0.76 0.0014 | 0.38 | 0.01
2102.5-2162.5 14,38 0.0057 0.05 4.42 0.0001 | 0.56 | 0.01
2162.5-2187.5 1.20 0.0070 0.09 1.12 0.0010 § 0.79 | 0.01
2187.5-2262.5 33.96 0.0043 0.04 4.70 0.0019 | 2.43 | 0.01
2262.5-2322.5 2.70 0.0080 0.02 1.20 0.0070 { 0.83 | 0.01
2322.5-2404.0 2.00 0.0047 0.25 4.36 0.0006 | 2.08 | 0.01
Upper Salt
1286.0-1327.5 12.86 0.0048 0.01 2.60 0.0005 { 1.72 | 0.01
1327.5-1350.0 4.36 0.0038 0.01 1.60 0.0009 | 0.99 | 0.01
Sample % % % % % %
Footage Sr Soluble cl Na CaS04) CaCly
(ft.) NaCl
Lower Salt
2067.8-2102.5 0.002 97.99 59.73  37.10 0.56 | 1.66
2102.5-2162.5 0.005 88.04 48.28 | 29.68 0.79 {11.60
2162.5-2187.5 0.002%#* } 96,41 61.32 { 37.70 1.11 | 2.21
2187.5-2262.5 0.008 83.07 34.97 | 21.60 3.43 }10.25
2262.5-2322.5 0.002%** { 94.89 59.82 | 36.35 1.17 | 2.38
2322.5-2404.0 0.004 87.36 53.78 | 33.65 2.93 | 9.72
Upper Salt
1286.0-1327.5 0.004 91.68 50.94 | 31.45 2.43 | 5.21
1327.5-1350.0 0.002%** | 92.62 57.69 | 34.88 1.40 | 3.30

*Analysis by Nova Scotia Research Foundation (1968c)

Sample % % % % NaCl on Soluble
Footage NaCl Insolubles L0I
(ft.) LOI+
100~ | Insoluble
Residue
1290 88.80 1.42 0.16 90.33
1295 85.09 7.95 0.16 92.60
1300 77.22 12.66 0.20 88.62
1305 72.39 13.87 0.16 80.46
1310 88.39 8.84 0.12 96.98
1315 82.55 11.63 0.12 93.54
1320 88.90 2.59 0.18 91.43
1325 46.49 41.09 1.14 8.47
1330 88.77 6.47 0.25 95.17
1335 93.09 3.14 0.21 96.32
1340 91.95 3.86 0.22 95.86
1345 95.77 4.07 0.15 99.98
1350 92.97 5.88 0.32 99.12
Quantitative analysis of salt samples
Samp le Loss Insoluble As 100% Soluble Matter
Footage on Residue
(ft.) Ignition NaCl | CaSO4| Br KC1 Srso, | MgCl,
1323 0.17 1.32 97.6 | 1.19 | 0.0010 { 0.0z | 0.034 0.0
1342 0.37 1.28 98.7 { 0.97 { 0.0037 | 0.01 | Nil Nil
1368.5 0.18 0.77 96.9 | 1.01 } 0.0023 §{ 0.02 { 0.034 0.0
1390.5 2.40 54.00 596.1 1.76 | 0.0046 | 0.02 { 0.20 0.0

**P0, less than 0.01 per cent in all analyses

**%Sr less than 0.002 per cent

6.7 7 XxTpusddy



BEAVER BROOK DEPOSIT, HANTS-COLCHESTER AREA

Chemical analyses NSOM 4735 (BB-2, SD-2): Lower salt 2"-3" full core samples*

Sample % % % % NaCl on Soluble Sample % % % % NaCl on Soluble

Footage NaCl Insoluble LOI Footage NaCl Insoluble LOI

Depth Residue LOI+ Depth Residue LOI+

(ft.) 100-{Insoluble (ft.) 100-|Insoluble

Residue Residue

2070 94.74 2.20 0.01 96.88 2240 73.66 17.52 0.08 89.39
2075 96.01 1.37 0.01%» 97.34 2245 27.43 62.64 0.14 73.70
2080 95.25 0.96 0.03 96.20 2250 21.43 66.29 0.14 63.78
2085 93.47 2.51 0.04 95.92 2255 31.24 55.25 0.15 69.92
2090 90.93 2.17 0.01 92.96 2260 53.29 41.52 0.09 91.27
2095 93.73 1.53 0.01** 95.19 2265 83.82 12.60 0.09 96.00
2100 93.45 1.09 0.03 94.51 2270 95.50 2.41 0.01 97.87
2105 54.48 26.74 0,01%% 74.37 2275 95.50 2.67 0.07 98.19
2110 89.15 2.04 0.01%* 91.00 2280 95.50 1.93 0.1 97.49
2115 43,69 36.36 0.10 68.76 2285 85.85 7.52 0.02 92.85
2120 68,32 19.28 0.06 84.76 2290 95.50 2.12 0.38 97.95
2125 74.93 15.44 0.06 88.67 2295 97.03 1.63 0.03 98.67
2130 50.55 35.56 0.15 78.63 2300 97.03 2.54 0.01 99.57
2135 37.60 50.48 0.09 76.07 2305 93.47 3.38 0.25 96.99
2140 70.36 14.40 0.02 82.21 2310 95.50 3.17 0.45 99.09
2145 85.98 5.46 0.04 90.95 2315 97.03 1.82 0.07 98.90
2150 83.06 8.50 0.08 90.86 2320 97.03 0.67 0.30 100.00
2155 89.10 2.93 0.10 91.88 2325 80.01 6.01 0.30 85.40
2160 76.46 15.25 0.69 90.96 2330 82.80 5.24 0.38 87.73
2165 91.95 1.79 0.08 93.70 2335 82.80 1.82 0.16 84.39
2170 91.95 1.98 0.10 93.90 2340 82.80 3.60 0.13 86.00
2175 93.98 2.0 0.10 96.02 2345 81.28 8.77 0.36 89.43
2180 91.96 1.55 0.03 93.44 2350 77.72 8.16 0.41 85.02
2185 93.85 1.27 0.08 95.13 2355 80.26 5.58 0.31 85.28
2190 9.20 71.76 1.06 43.44 2360 82.80 2.17 0.12 89.31
2195 74.80 11.37 0.02 84.41 2365 83.82 2.13 0.13 85.76
2200 73.40 13.40 0.28 85.03 2370 81.28 4.53 0.24 85.35
2205 95.50 2.62 0.17 98.24 2375 81.28 2.83 0.20 83.82
2210 23.62 66.45 0.21 70.86 2380 77.72 7.75 0.35 84.57
2215 71.88 19.85 0.33 90.05 2385 82.80 4.53 0.27 86.91
2220 71.88 23.04 0.75 93.32 2390 85.09 7.61 0.37 92.17
2225 54.35 31.93 0.10 79.96 2395 87.38 2.41 0.16 89.68
2230 95.50 1.74 0.01 97.19 2400 85.34 6.43 0.32 91.52
2235 65.28 27.16 0.08 89.72 2405 87.38 3.80 0.23 91.05

*Nova Scotia Research Foundation (1968c)

**]less than 0.01
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SHUBENACADIE -STEWIACKE DEPOSIT
DRILLHOLES 153-1 AND SB-1 CHEMICAL ANALYSIS

Sempling Procedure

Samples submitted for major and trace element
analyses were composed of continuous halved
diamond-drill core (1.85 inch (NQ) and 1.4 inch
(BQ)) over intervals of 10 feet (3 m). A total
of 192 intervals was sampled in this manner to
give a continuous sequence of analyses through
the entire salt sections of drillholes 153-1 and
SB-1. Major anhydrite interbeds thicker than
approximately one foot were not sampled. Each of
the 10 foot intervals, numbered sequentially from
top to base, were sampled in two parts each five
feet thick and given an a and b subsecript (upper
and lower subsamples). Analyses were performed
upon composites of the subsamples with the
individual subsamples retained for further
detailed analyses when required.

Samples were placed in plastic bags and sent
to Nova Scotia Technical College for sample pre-
paration and analyses.

Semple Preparation

Samples were crushed as received to -10 mesh
through a jaw crusher and cone crusher. A sample
for analyses was split out with a Jones splitter,
dried at 110°C in an oven and crushed to -200
mesh in a shatterbox.

Analytical Methods

One gram of prepared sample was weighed, placed
in a 250 ml beaker and 100 ml of distilled water
added. The beaker was placed in a magnetic
stirrer and stirred for 10 minutes at ambient
room temperature. The mixture was filtered
through ashless filter paper. The filtrate was
saved and the filter paper was washed six times
with distilled water to remove the remaining
filtrate. The insoluble residue was measured
gravimetrically after the filter paper was
ashed. The filtrate collected was analyzed forCl
using the method of Volhord, (silver nitrate
titration) Scotts Standard Methods of Chemical
Analysis, 5th Edition, p. 271.

Ca0, MgO, Nazﬂ, KZU’ Fe203 were all deter-
mined by atomic™ absdrption  “spectrophotometry
using the following procedure. Samples weighing
1/10 of a gram were fused with Shapiro's mix in a
graphite crucible at 1050° C, leached with dilute
nitric acid and filtered into a volumetric
flask. To this solution strontium is added to
supress ionization and chemical interferences.
Ca0, Mg0, Na,0, K,0 and Fe, 0, are determined by
atomic absorption ﬁpectropho metry. Ca0 and Mg0
require a nitrous oxide-acetylene flame, and
Na,0, K,0 and Fe,0, are analyzed using air-

2 2 273
acetylene flame.

Rb was determined by atomic absorption
spectrophotometry using the method in Chemical
Methods of Rock Analysis V36 by P. G. Jeffery.

Br was determined using the thiosulphate
titration method described by Crosby (1975) in
New Brunswick Department of Natural Resources,
Topical Report 75-18, p. 16-18.

Appendix 2 281

co was determined wusing the modified
apparatas of Knorr (Fisher, Alkalimeter) des-
cribed in Scotts Standard Methods of Chemical
Analysis 5th Edition, p. 235-236.

S0, was determined gravimetrically using the
method "in Scotts Standard Methods of Chemical
Analysis, 5th Edition, p. 908-909.

B and Sr were determined using emission
spectrometry.



SHUBENACADIE-STEWIACKE DEPOSIT - HANTS-COLCHESTER AREA  Chemical analyses drillholes 153-1 and SB-1

SAMFLE INTERVAL. FERCENTAGE FARTS FER MILLION MINERALS TOTALS
(FEET) T NACL. CASD4
NAZQ CL CAD sS04 coz MGO HKe0 |FEZO3 INSOL ER SR RE| E U203 FROM FROM WITHOUT| WITH

CL S04 TNSOL. TNSOL.
153~ 1 705.0~ 716.0 (51.8 | S6.8 | 2.29 | 3.84 .16 <06 .04 .02 42 774 | 150 1.] ND “le |93.9 Sa5 99.0 P54
153~ 2 993.0-1003.0 |43.5 | 4.0 | 1,46 | 2.65 23 28 .18 «33 | 6.56 a5, | 190. 1. (140, 4, |89.0 3.8 927 972
153~ 3 [ 1003.0-1013.0 [48.5 | 53.0 | 1.81 | 3.17 &7 « 36 a2 W39 [ 7.84 (101, 100, {13, 80.] <1. (87.3 4.5 L7 PP E
153~ 4 | 101340-1023.0 [41.é | 49.0 | L.75 | £.69 <39 52 £ 28 «61 |13.89 85, | 110, | 15.] ND + |80.8 3.8 84.7 9846
153~ 5 | 1023.0-1033.,0 |49.2 | 55.0 | 1.146 | 1.57 .30 + 8 16 «31 | 6.43 5. 22, 4., 90.7 rays 3.1 9P
153~ 6 | 1033,0-1043,0 [44.5 | 49.6 | 477 | 7,73 23 35 16 A3 | 7461 584 | 1460, b 81.7 11.0 92.8 100.4
153~ 7 | 1043,0-1053.0 [49.2 | 56.4 | 1.87 | 2,98 31 .19 .07 Sl 2414 (104, 80, b 23,0 4,2 @7 .3 PP
153~ 8 | 1053.0~1063.0 [48.0 | 54.3 | 1.61 | 2.74 Y44 W29 .18 29| G.78 77. ] 100, 4. 82.8 3.9 Q3.7 PPG
153~ 9 | 1046340-1073.0 [{S52.9 | S6.6 | 1433 ] 1.79 49 19 10 W17 | 3,52 70, 40, q. 93.3 245 @6.0 2.6
15310 | 1073.,0-1083.0 {46.3 { 57.0 | 1.38 | 1,76 ] Y] 13 23 [ 3.34 774 55, 4. 3.9 2.5 Q4.7 100.,0
153-11 | 1083,0-1093.0 |39.0 | 45.0 | 2.80 | 4.38 +30 +40 + 48 78 18,95 674 | 1204 | 15, 74.1 G2 80.5 99.4
15312 | 1093.0-1103.,0 [45.9 | 55.4 | 2.06 | 2.81 e 26 <09 «21 ) 3.98 97 b8, 3. ?1.3 4.0 P54 P96
15313 [ 1103.0-1113.0 [41.9 | 52,5 | 2.92 | 4.69 28 «41 10 29 6413 74. | 125, S BEH b7 93.3 7.4
153-14 | 1113,0-1123.0 |47.4 | 57.8 [ 1.45 | 2,34 <11 «06 + 03 <05 W51 F6. 28. 1. 5.2 3.3 P8.6 9.1
153-15 | 1123.0--1133.0 [48.0 | S8.0 | 1.29 | 2,11 « 31 &0 «a7 A3 [ 174 7P 50, 1. P55 3.0 8.5 100.3
15316 [ 1133.0~1143.0 [51.8 | S8.1 | 1.21 [ 1.93 Byas] «13 <07 <07 | 1.8 83, 5% 1. PTG Za7 Q8.5 1N0.4
153-17 [ 1143.0-1153.0 [S1.0 [ S7.9 | 1.31 | 1.95 28 oS Q7 <07 [ Le79 (113, 28, 1. 9543 2.8 P8.2 in0.0
15318 | 1153,0--1163.0 |S0.7 | 57.8 | 1.18 | 1.80 17 .18 <03 JAS [ Ze29 121, 45, 1. 5.3 Zeb P79 1IN0,z
15319 [ 1163.0-1173.0 |49.8 | 9.9 | 2.50 | 3.99 W26 &3 07 1S [ 24007 118, 70, 1. PZ41 547 P79 100.0
153-20 | 1173.0~-1183.0 |45.8 | 51.9 | 3.08 | 5,29 W27 a2 39 «31 | 6,48 89, | 215, 1. 85.5 745 3.0 99.4
153-21 | 1183.0--1123.0 [44.7 | 5.1 | 2,12 | 3,68 A7 +30 <10 A7 4453 |17, &5, q, 20.8 el Gé4.0 1N0.é
18322 | 1193.0~1203.0 (48,6 | S57.8 | 1.71 | 2.%0 D2 <11 <05 <05 X ?L, 50, 1. P43 4.1 99 .4 100.0
15323 [ 1203.0~-1213.0 |S50.8 | 57.4 | 1.05 | 1.67 20 W22 WZ1 10| E.5D 4, q43. 1. 4,6 24 971 9.6
153249 ( 1213.0-1223.0 [36.1 | 41.4 {10.90 (18,35 S 35 .11 JES | 5.81 83, | 240. 1. &8 6.1 ?4.4 1.z
15325 [ 1223.0-1233.0 {37.8 | 44.4 | 7.76 [14.63 50 L4 .07 19 [ 4.83 a1, | 180, e 73.E 20.8 4.8 9.7
153-26 | 1233.0-1243.0 |32.2 | 35.1 17.23 28,32 SO .19 05 W10 1273 70, | 395, Le S57.8 40.7 8.5 111.2
153-27 ) 1243,0--1253.0 |S52.2 | S6.9 | 2.36 | 3.24 « 20 09 +05 <08 ] a9%,. | 120, 1. 93.8 4,6 @8.7 997
15328 | 125%3.0-1263.0 |S51.1 ] SB.4 | L.146 ] 1.84 A7 2.2 .05 07 ] L7 89. 15, 1. PHE Zeb 98 .9 10046
153--29 | 1263.,0-1273.0 |42.3 ] 46.5 | 6.33 |11.,98 39 .48 W19 CET | 7435 134, | 05, 1. 7b6e6 17 .0 9.2 1N0.S
15330 | 1273.0-1283.0 {52.7 | S7.4 | 1.31 | 2.1% W Eb 07 .07 .04 N[ 145, 40. 1. P46 3.1 977 Y8.4
15331 | 1283.0-1293.0 [37.6 ]| 44.4 | 3.98 | S.03 «37 {1.00 I 74 B3 (L7BS (173, | E35. | <. 7341 7.1 a81.0 B, @
153-3% | 1293.0-1303.0 [48.8 | 7.2 | 1.36 | 1.78 13 .14 .08 A1 1e8S [17B. | 330, 2 P4, E 245 P69 PB.8
15 3 1303.0-1313.0 [47.7 | Seb | 4404 | &4 98 .38 <20 07 S10 ) 414 |101L. | L&0. 1e 88.3 Do G7 7 ?7.8
153--34 | 1313.0-1323.0 (50.6 | S&6.4 | 1,75 | 2,53 43 .11 «08 .04 | L.14 |145, 50, (N P3.0 346 26 .8} PTG
15335 | 1323.0--1333.0 [46.9 | 925 | 4,64 | 7.%0 27 «14 05 W02 24146 1134, | 145, 1o b5 11,2 97.8 1o0.0
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SHUBENACADIE-STEWIACKE DEPOSIT - HANTS-COLCHESTER ARFA

Chemical analyses drillholes 153-1 and SB-1

SAMFLE INTERVAL FERCENTAGE FARTS FER MILLION MINERALS TOTA.S
(FEET) T NAtL. CAS04
NAZO CL Cal S04 coz MGO K20 | FE203 INSOL. E:R SR RE| B UZ2031 FROM FROM WITHOUT | WXTH

CL. 564 TS ENSO.

15336 | 1333.0--1343.0 |47.6 | 56.9] 1.74| 2.54 27 17 10 o 2056 1140, P =“Le 9348 34 Y7 b 10041

153-37 | 1343.0~1353.0 (47,4 | 5.4 2z.49] 3.34 45 19 + 08 Jl20 2034 |13z, 70, =le 9143 4.7 9éH 4 P

15338 | 1353,0-1363.0 |48.2 | 57.5| 1.20] 2,03 20 <11 09 W07 L0285 126, 80, . 4.8 a9 977 P

15339 | 1363.0-1373.0 |(47.6 | Sé6.1| 2.67]| 3.87 32 1S 07 «04) 1.89 1148, 85, DL GeS Y83 1H0 4%

15340 [ 1373.0~1382.0 [(44.9 | 53.3| 2.85] 5.11 17 22 <15 e 3.94 1178, 70, 87.8 743 94,9 3.8

15341 | 1397.0-1410.0 |40.3 | 46.7| 7.58 (12,01 40 A7 .08 <lé&| 6.B1 [107, | 410, FEGG 1B, GhHeR 10%.0

153-42 1 1410,0-1420.0 |49.0 | S4.1[ 2,77 | 4.38 .28 <19 <09 2LG 2465 179, 74 894 b2 PhH.b P E

153-43 | 1420, 0-1430.0 |50.4 | 55.7 | 2.57] 4.04 « 36 .18 <07 <10 1.84 |126, 3. 1.8 He7 G7.7 PP b

133~44 | 1430.0-1440.0 |3%9.4 | 41.7 ] 9.81 |18.31 +68 + 50 W11 219 110.91 134, | 430, &8.7 2640 EARNE 10%5,0

153~4% | 1440.,0-1450.0 |47.9 | 54.3] 2.00[ 4.33 35 2] «11 <17 B.ER (137, 70, 89.5 641 95,3 .8

135344 | 14%0.0-1460,0 |33.5 | 37.2 |14, 62 |25. 96 «+48 220 <07 <13 114.7% 85, | 370, 61,3 36.2 7.3 L1&.0

15347 | 1460.0-1470.0 |43.9 | 49.4| 6.62|11.40 19 .11 .05 A7 BJE7 3. | 425, 81.4 16.% G7 5

15348 | 1470.0~1480.0 [S1.6 | 38.2] 1.12] 1.78 39 07 05 2071 1.33 P 80. FETY 2.5 FE .5

153-49 | 1480.0-1490.0 [48.0 | 55.0| 4.34| 5.48 + 25 .08 <05 07 1,50 115, | 17, 0.6 7.8 99,2

153-50 | 1490.0-1500.0 (37.2 | 91.6|11.30]20.93 «33 02 «07 211 1Z.01 8a. | 370, &8.G 29.7 975

153~5G1 [ 1500.0-1510.0 |44.3 | 50.5] s.01] 7.89 +20 + 24 <10 2181 7.55 77+ | 170, 83.3 11,2 4.7

153-52 1 1510,0-1520.0 (49.6 | S6.6| 2.01| 3.92 17 207 <04 205 99 j107, &G, P33 5.6 8.7

153~33 | 1520,0~-1530.0 |49.46 | 57.7| 2.22] 3.45 <36 «03 «04 |<,01 22 |11E, 33, .1 4.9 Hoo.l

153-54 [ 1530.0-1539.7 [46.7 | 57.6 ) 1.84]| 3.41 <14 04 204 |01 «34 a8, ) P 0 4.8 9.7

153-35 | 1539.7-1554.1 [31.46 | 34,1 [11.96 [19.73 <449 +33 + 54 69|22, 47 69, 9643 26,0 G4.4

153-56 [ 1560.6-1570.46 (32,6 | 37.7 [14.44 |25. 16 + 49 23 <10 <19 113,31 PG &0 35,7 976

15357 | 1570.6-1580.6 [44.9 | 53.2| 4.59] 7.99 01 <11 .04 & L.s2 74, 1 87.7 11.3 9.0

153~38 | 1580,6-1590.6 [47.1 | S52.2| 3,94 7.32 24 <16 «07 P N P L 86,0 10,4 GéH 2

153-59 [ 1590.46-1600.6 |34.8 | 40.8 |12.36 |20.99 14 29 +06 <135 [16.96 26, <l 6743 29,8 P71

10360 | 1600.6-1610.46 [46.3 | 54.7 | 2,89 5,28 20 .08 205 L2081 1,75 &G = P04 745 G7 4

15361 [1610.6-1620.6 [44.7 | 57.2]| 1,69 Z. 46 .01 <A1 06 <04 1.43 6HF . < P44 3% GF

15362 | 1620,6-14630.6 [33.6 | 40.7 2,63 |22.14 25 Pysi] 09 213 (11,34 &HY s “he 67,0 3l.4 9d.2

153~-63 [ 1630.6~1640.6 [33.1 | 37.6 [15.24 [25. 98 29 18 207 12 114,80 G3. % GZ.0  36.9 G P

103-64 | 16490.6-1649.6 [46.0 | S51.4]| 5.56| 9.84 «£0 P 204 2061 1,93 Zhs 1155, 84.7 14,0 G

153~6% | 1653.8~1663.8 [49.4 | 57.9] 1.45]| 2,14 W 21 07 04 .04 7%, 4é PG 3.0 e .G

15366 [ 1663.8-1673.8 |47.1 | 55.7 | 2,95 5.55 210 D& <05 05 PP L. 7. 9P

15367 | 1673.8-1483.8 |46.6 | 52.9 | 4.80 €,38 04 07 05 w07 PV, 87.% 11.9 9.0

153-68 | 14683.8-1493.8 |49.7 | 54.1 ) 2,07 3,28 10 09 07 207 L4, Pe.4 4.7 G7 R

153-6% | 1693.8-1703.8 [43.4 | 48.6] 6.51 17,45 29 ] .08 .08 8. 0.1 Lv.7 Pl

153-70 | 1703.8-1713.8 |48.0 | 57.9 87| 1.26 09 .08 «04 +04 1432, D 1.8 G7 R
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w SHUBENACADIE-STEWIACKE DEPOSIT - HANTS-COLCHESTER AREA Chemical analyses drillholes 153-1 and SB-1

SAMFL.E INTERVAL. FERCENTAGE. FARTS FER MILLION MINERALS TOTALS

(FEET) T NACL. Cab0oq

| NAZQD CL. €A S04 coz MO K0 | FEZOE TNSOL EiR SR RE | E U203 FROM FROM WITHOUT] WITH

} CL. a04 INSOL. THSOL.
15371 | 1713,6-1723.8 46,2 | 7.2 1.92| 2.86 16 .Ql 08 [ .01 27 G P4, 4.1 ¢4 P 6
154-72 | 1723.8~1737.0 |50.3 | $7.3| 2.06| 3.50 ey <02 Jit .01 104, | 56, P4.3 G0 9.3 1007
15373 | 1742,1-1752.0 144.9 | 49.0| 6.22 |14.47 14 +10 05 .02 8.} 305G, g0.8 20,9 PP 10943
153-74 | 1752,0-1762.0 [41.2 | 43.7| ?.46|16.43 45 .16 .07 09 |15,.22 D3, BB 7240 2.9 Q7.1 1123
15375 | 1762.0-1775.0 (53,1 | G8.2 791 1,33 10 07 05 J03 | 1417 PG &b PG 1.9 97 .4 P9.0
153-76 | 1779.3-1789.3 |43.0 | 49.6 | B.71 [12.8% 09 .08 05 L03| B.21 Hba | 170, 81L.8  1LBZE |100.9 10%.1
15377 | 1789.3-1795.2 |S50.1 | SG6.0 ] Z.65] 4,60 .09 08 .07 07 2418 7% a5, Gee3 €l ?8.48 Lal.0
153-768 | 1799.0-1809.0 [S0.49 | S8.1 | 2.29 | 2.424 «Z0 04 2046 | <01 +63 153, T 9.6 Bl D7 L00.3
153-79 | 1809,0-1813.8 |S52.5 | §7.6( 1.87| 3.08 <18 05 L0 | .81 ) 1,02 137, Sia P49 44 99 .4 100.4
15380 | 1816.8-1826.8 |G3.4 | 59.1 WH1| 1442 W21 .08 .04 02 83 | 11E. 18. P74 240 PP L 10041
153-81 | 1826.8-1837.0 [45.1 | 49.5| 6.81 [12.89 « 08 .08 07 03] 3.62 gé. | 3158, 1.5 18.3 99,3 L1029
153-82 | 1837,0~1847.0 |53.3 | 58.9 .68 2.40 ED A7 04 | <L 01 .08 8e. &G DTl 3.4 10041 100.2
15383 | 1847.0-1857,0 |46.7 | S35 4,65 7.39 «30 4 04 ] .01 64 11044 | 100, 8.2 10,9 8.9 9.6
15384 | 1857.0-1867.0 [%51.5 | 8.1 | 1.89| 5.10 L 30 .04 02 | .01 <11 |01, 4. PGB Jed |102.3 102.4
15385 | 1867.0--1877.0 |46.7 | S8.7 | 1.09| 2.24 29 07 W17 1 .01 YA RYAR 30, PH7 3.2 P97 100435
153--86 | 1877.0-1888.1 [46.9 | 58.4 | 2.54 [ 3.21 .14 03 .04 <36 18 [ 135, 3. Db deéb (1013 1014
15387 | 1888.1-1899.6 |27.3 | 30,0 [22.50 |36.12 32 .09 W02 04 |29.9% (100, 1100, 49,4 1.3 |10L.7 13147
153--88 | 1908.,5-1918.5 |50.2 | 59.1 74 1,74 13 <06 « 04 .03 33 1103, <8 P74 RN P97 100.0
153-89 | 1918.5-1928.%5 |50.8 | 9.0 | 1.78| 2,63 30 04 .02 .03 b 8. 0. D7 i 3.7 [101.1 L0143
153-90 | 1928,5-1938.5 |47.3 | S6.5 | Z.91 | 4.51 14 .09 02 .63 5% (1. | 123, P3eE 6.4 7P 8 108.3
15391 | 1938.5-1948.5 [45.1 | §4.7 | 4.00| 6.B8 W19 .08 J02 | =L.01 ) 1469 74, | 143, Y0.1 7.6 101.5
15392 | 1948.5-1958.5 |48.4 | S4.0| 4.22{ 7.34 .14 .09 02 02 1.50 8% | 152, 98,9  10.7 101.0
153-93 | 19%8.5-1968.5 |48.1 | S3.4 | 4.87  8.01 W11 06 W06 | 01| 2471 74, | 133. 868.0 11.4 L&, 3
15394 | 1968.5-1978.5 |48.4 | S2.9 | 4.24( 7.38 19 05 02 F 01| 2.07 704 | 154, 87,2 10,9 97 el P97
153-9% | 1978.5-1988.5 |48.0 | 51.3 | 4.30 [11..83 49 .04 LO03 .01 | 5,03 7. | 135, 84.5 16.8 29.4 1048
153-96 | 1988.5-1998.5 |46.7 | §2.7 | 4.32 | 8,88 2 .04 .03 03| 4.50 B. | 285, 86.9 12.6 8.8 103.3
153-97 | 1998.5-2008.5 [50.4 | 55.9 | 2.90 | S5.28 33 09 04 1 .01 | L.91 b6, 8Z. Yl 745 29.5 10144
153-98 | 2008.5-2018.5 [50.6 | 56.4 | Z.43 | 4.54 Y] <05 03 .01 1.07 26. ?0. P2 &4 9.2 100.%2
153-99 | 2018.5-2027 .2 |49.1 | 5G.9 | .76 3.97 o 25 06 204 | = 01 | Lo48 jL03. 4. PELL S.6 8.1 PPl
153881 | 1825,.5- 0.0 |S51.7 | §7.3 801 1.40 E3 04 W05 | .01 10 Jl16. [ 110, P77 2.0 9.7 9.8
153882 | 1825.,6— 6.0 [S1.0 | S9.0 2| 1406 27 09 .04 +08 ) 1.01 75 7 P73 1.3 8.7 99.8
153883 | 1030, 5 0.0 [31.6] 36.3 50 v .07 J1.21 A3 | 1.EY [37.71 8. i3. S57.13 1.1 60.9 PB. 6
153884 | 2236.0- 0.0 'S 0.0 [41.10|70.80 13 1S .05 W07 [93.19 21, |2250. 0,0 100.5 (100.3 19305
153885 | 2040, 5~ 6.0 |52.3| 60.5 35 19 20 <34 03 | .01 210 (102, S P97 <3 |1o0.2 100.3
H(--581 995, 0 0.0 |49.4 | 60.2 +30 « 44 <20 .03 .07 04 17 7i. | 455, PRI X 9.8 100.0
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SHUBENACADIE-STEWIACKE DEPOSIT - HANTS-COLCHESTER AREA

Chemical analysea drillholes 153-1 and SB-1

SAMFLE INTERVAL FERCENTAGE FARTS PER MYILLEON eyl % TOTALS
(FEET) T CAS04
NA20) CL CAO S04 cnz2 G K20 (FEZO3 INSCIL (B3 SR RE] £ DI FROM FROM WETHOLY | WITH
CL. 504 LN, L0,
1196.0-11%4.0 50,0 | 57.2 | z.05] 3.z0 IR Y- 53 04 <04 Lef ND 4.0 590 PG
1156, 01167, 0 [51.1 1 58,2 1,97 3,51 Iy <04 S05 204 Lo F.0 0 00,9 IR ID et
LL47.0-1577.0 [47.5 | S4.4 | 2,65 4.50 «334 04 S04 .00 1o HD &t @94 ESNY
1177.0-1187.3 [32.0 | 49.9 | S.94]1i2. 29 +41] » 14 03 203 Le| W 1704 P F 106.4
1308.7-1318.7 42,9 | 56.3 | 7.86) 4.08 22 04 2 05 L0 Le| Wi G dy w4 Lo0.Q
1318,7-1325.5 (42,4 | 55,8 | 3,02 s.77 43 + 10 Byl 0% Lo N 8. K - o0,y
1328, 2-1339.0 [42.0 | 52.9 | 3,85 7,899 27 IR 204 W13 Le| NI 12 GELD P
1597.5-1608,0 [43.2 | 4.3 2,18 3,73 pyc) + 3 + 05 + 36 3| NG 4.8 P78
=0 LobB. 014180 [47.8 | 54.3 | 1.55] 2.53 40 L7 1 « 4 L0 &5, : s EXNC
G [1618,0-1628.0 |48.9 | 53.5 | 1.83) 7,59 +14 + 30 2R 435 e A5, 42 YE3 P
SE 6CD | 1828.0-1438.0 |49.8 | 58.3 | 1,43 P 23 +14 10 14 2| ND 345 o e q PG
SE S 1638.0-1448.0 (43,7 | 55,2 | 1.4 o.54 EE I ) a4 < 10, |45, 4.2 BE 8 P LA
SE: 3 1648, 08-14%58.0 [44.6 | S54.0 | 3.14| %5.54 .18 I LD + L4 10+ N Fa? 4.8 Lbo.1
Sk & 1658.0-1468.0 |S1.4 [ 57.1 ] 1.54 274 + S0 .11 <13 +13 Le| NI I P79 P79
SE10 1648, 0-1678.0 [47.7 | S4.4 | 2.51 | 4,64 251 .16 0% L2 e[ MR Gy P PP
Sk 1678.0--1488.0 [46.6 | 53.4 | 3.34| =.37 + B8 + 25 <05 <13 2 MY Tad P PEL G
SEilZ 1468B.0-1496.0 |49,5 | 58,1, G2 1.81 + 34 .10 09 11 Za ND Zad WEL2 PELE
SEL13 1698.0-1708.0 |S1.4 | 55.8 | z.33| 3.71 + 34 .19 09 +12 1.] HB Sa 74 Pl
SEL4 1708.0-1716.,0 [49.4 | B&.a | L.7a| .78 « 37 14 +13 <12 1| HD 3.9 Y70 Vb
SELD 1718.0-1728.0 [48.23 | 51.4 | 4.84 F.ll + 20 +15 08 14 .| HD 12.% 97,0 10,2
SE L& 1738.0-1738.0 |42,5 | 48.1 | B. 00 {14.52 I I} 12 04 4 Le| WD 204,64 YR 147.0
SE17 1738.0--1748.,0 |49.5 | 55,0 | 3,09 VielZ 31 I 08 10 Le| HND e LY PP E
SE18 17498.0~1758.0 [49.9 [ S55.4 | 2,10 24 55 «38 + 32 <10 .14 1.1 N 3.4 5.9 H
SE!19 1758.0-1768.0 |50.9 | 57,7 | 1,44 L4039 R4 <10 0% 07 Lo NG 3.4 FE Y EN Y
SEZ0 1768,0-1778.0 [48.2 | 55.3 | 2.94 Sield + 23 11 - 04 05 1] N P FEl. 4 VI b
SE21 177B.0~1788.0 [48.7 | 54,9 | 7,55 4. 58 <10 +18 08 .13 d+ ] 99, g1 Pé 5 PG, T
SE22A 1788.0-1795.7 |50.% | 57.7 | 1.29 2413 11 + LD 09 07 A HD 3.0 FELD VY.l
SEZ3 1805.3-1815.3 [39.3 | 46.1 | &4.77 13,55 + 30 3 + 15 + 20 . (180, 192 44 a.e
SE24 1B815.3-1825.3 [48.4 | 53.9 | 2.%0 S E7 33 + 33 +A0 +18 S (100, T8 Péd FP.0
SERS 182%5.3-1835.3 [40.4 | 44.5 | ©,99 17.400 +4) v 21 05 <11 Je ] A4S, 2941 P 1059
SE26 1833, 3-1845.3 [40.4 | 45.7 | 7.7 16.82 32 19 <04 7 2. G5, d2.9 PP 164,14
SE27 1845.3-1655,3 (44.3 | 49.49 | &.51 1261 a7 A5 ik w02 Lo [, 17.9 Y L0 LB
SE2E8 1B55.3-1846%.3 (92,6 | S6.5 [ t.20| 1.949 19 1S B8 10001 L.] #D L8 Y2 Wb
SEZ2? 1B&5,3-1876.4 48,3 | 55.7 | 2,6 Y (g ac A7 +£3 0% Lo MO s Fil i3 WYL
SE30 1880.7-1890.7 [40.% | 46.3 | 7.14|14.20 217 32 +13 +19 i bR, 20.3 Yhieh 101.%
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SAMFLE INTERVAL FERCENTAGE FARTS FER MILLION
(FEET) T
NAZO CL Cald S04 coz G0 K20 | FEZ03 INSOL i 5R RE | E

SE31L 1890,7-1900.7 [43.5 | S0.0| 5.7%[11.04 + 41 yivd 10 Jlb | Ea03 25,
SE3Z 1900.7-1918.7 [46.9 [ 54.9 | 3.16| 4.78 216 213 09 06| .70 68.
SE33 1910, 7~1920.7 |32.9 | 372 [14.77 |27 .18 2 29 L7 208 06| 7.80
SE34 1920, 7-1930.7 |42.0 | 48.9 [ 7.38 |14.48 W21 .13 207 LAE L La94 20 IUU.J
SE35 1930.7-1340.7 |41.%5 | 48.2 7 67 (13,61 32 <13 2 05 07 1,08 R4 |17.6 G813
SE36 1940, 7-1950.7 |47 .8 | 56.0 A4 4.6 210 07 204 .04 L8O Ve, 3 [yt P87
SE37 19%0,7-1960.7 145.% | O92.8 4.75 B« Z7 v 2é g .03 203 W 29 Hb6.% (11,7 8 b
SE3AB 1960,7-1970.7 [48.7 | 56,5 1.81 ] 3.39 vl 2083 207 L3 ) 1.07 PBaE 4.8 G779
SEJPA 1970.7-1976:5 |39.6 | 46.2 | P.84 1656 .08 208 .03 J 01 .78 7oL (@441 |Lo0.L
SE40 1982, 2-1992,2 |46.6 [S4.1 | 4,30 740 31 208 .04 2085 W ¢ 7.2 lO.u PART)
SE4L 1993.5-2003.5 |50.2 [S7.2] £.18 | Z2.98 12 .08 .03 +04 235 P42 4ok Y
SEAZ 2003.5-2013.5 [51.5 | G967 W71 140 37 207 .04 203 7 Pha T a0 Y8 b
SE43 2013.5-2023.5 [46.8 |97.5 1.99] 3.49 209 06 04 |-, 01 239 D4, 8 4.9 EARY)
SE44 P03, S5-2033.5 [45.5 | G7.2 Z.45 ] 4.00 Iy 0% 04 ] ' 34 P4.3 S.8 [lot.l L00.G
SE4S Z033.5-2043.5 |41.0 | 51,6 | 4.96 | 9,43 13 .13 ) L8| E.42 HE.0 1304 Ga.0 10044
SEA46 2043,5-2053.5 [47.7 |59.1 L0811 1.31 18 04 e 07 + 84 PN 1% @Y e Loo.n
SE47A 2053, 520615 [38.0 | 49:b | 780 1359 .19 05 203 LO0% ) REF BL.7 [1%.2 |10 L4, &
SEA48 2077 5-2087.5 |955.8 | S92 A2 1,53 1 Eb .04 205 03 + 43 P76 RS P W PP.G
SE49 2087 ,5-2097 .5 |54.4 | 60.0 40 9?7 .08 04 03 03 + 33 YR.B 1+4 [LO0.0 1004
SES0 2097.5-2107 .5 |53.4 |59.6é 238 74 07 203 204 | a0l 20 PEL B 1.1 9.3 PG
SES1 210752117 .5 |44.7 |50.2 | 3.67 [11.80 «09 .06 .04 04| 7,895 BZ.7 |1L6.E AV Lo4.7
SESZ 2117.5-2127 .5 |91.2 | 84,5 3.72 | 6,79 2O .04 .03 .03 Y 89.8 P 9.3 PGl
SES3 2127.5-2137 .5 |92.2 | 574 | 6,13 | 3,20 07 2 B35 .02 02 ] PE.0 4.8 1024 Lnz.e
SES4 2137 .5-2147 .5 |47.4 |S51.9 | 6,08 |10.30 223 07 203 .04 2 &1 AU | 14.6 [100.2 LoD B
SEGS 214752157 .5 145.6 |GLe1 | 6,17 11415 21 2035 +03 04 97 84,2 5 9.9 L00.B
SES6 2157.5-2167.5 |45.3 |S0.4 | 6,35 9.59 .18 .13 11 .30 3.99 8341 G2 LRI ARy
SESY 216752177 .5 |40.6 [46H.7 | 5,53 {13.64 219 .17 16 ZEP ] 4060 77,0 9é .8 1014
SES8 2177 .5-2187 .5 |24.2 |27.9 | 6.68 |10.20 .13 2 FE (Leld | 3.6 [B6.66 460 &1 0 P77
SEGY 2187 .5-2194.7 136.7 {41.1 | 2.66 | 4.21 Y 257 2 @6 | LabL 24023 &HT B 739 7
SES&0 ”194 7-2204,0 |40.9 [48.3 | 3.31| 6.10 ] yos o4 +64 11,13 AT Ba.1
SE61 214.,0-2223.0 [|32.0 [38.9 | 5.1 7.93 e 2 4 2P0 L.60 23,28 H4al 7460
SE62 ”2?3 0--223%5.3 [42.1 | 46,7 | 7.68 |13.758 +13 .18 17 AP 4.12 XX 24.0

_|SE63 2235.3-2245.5 [49.9 |57 .1 ] 2,08 | 3,45 s 205 05 205 . 39 ?4.0 G0
SEo64 2745, 5-5255,% (42,3 [82.0 ] 5,45 | B.6S .14 17 12 214 ] 1.98 Qo B 98 .3
SE&D 2255.5-2262,4 [43.9 | 52.0] 5.44 ] 9.33 <14 .11 + 04 25 | 1,19 {%.7 8.9
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SHUBENACADIE-STEWIACKE DEPOSIT - HANTS-COLCHESTER AREA Chemical analyses drillholes 153-1 and $B-1

SAMPLE INTERVAL. FERCENTAGE FARTS FER MILLION MINERALS TOTALLS
(FEET) NaCL | CAS04
NAZQ CL CaAQ 504 coz MGO K20 | FEZ03 INSOL B SR RE | B U203 FROM| FROM WITHOUT [WETH
CL. S04 ITNSOL. TGO,

SE&6 2271.8-2281.8 148.7 (57,4 2.22| z.77 14 + 05 <04 | <,01 79 &%, | 135, P4, 3.9 993 10041

SE&7 2281.8-2291.8 [49.9 | 57.7| 2,14 3.14 .30 05 04 | <, 01| 1,29 1 54, PEa L 4.5 PPN 1GL.0

SE&8 2291.8-2301.8 [51.5 | 57.3| 1.82] 3.14 32 05 <02 |, e b6, 40. 4,3 45 8.9 P90 _
SE&Y 2301.6-2311.8 (s2.8 | 57.5] 1.77 <.81 64 +05 .03 2 “47. 100, 4.8 4.0 Y8.8 9.1 iy
SEZ0 2311.8-2321.8 [50.7 { 58.0| 2.24| 3.09 26 +13 +03 22 41, 20. PEH. 6 a4 1L00.3 1005 :
SEVZL 2321.8-2331.8 [50.2 | 57.6| 1.55] 3,721 07 064 .02 ] Pyat] b P 4.9 Hady P Y

SE7Z 2331.8-2341.8 (48,6 | 57.46| 2.04]| 2.37 + 37 <04 <02} 5,00 « 4l 47, e, 4.9 34 8.7

SEV3 2341.8-2351.8 [48.5% | S6.9] 2,19 4.36 + 34 .03 <03 | .01 «30 44, (103, P -2 P9

SE74 2351.8-2361.8 |51.0 | 56.8] 7.24 3.68 .82 04 02 | <, 01 B8 4%. (120, P36 Ve P9

SE7S 2361.8-2371.8 (49.8 | 58.4| 1.50 2422 +48 04 <02 01 35 1N &0 9643 CRYs G ey

SE7 6 2371.8-2381.8 [47.0 | 56.7] .38 3,50 40 .04 203 .01 W72 38, P

P38 Ga0 Q8 .7

Lad 646 GE .
PR D47 9.3
89.5 [10.6 [100.4
a8.d 110,86 G9 3

SE77 2381.8-2391.48 149.0 | 55.4| 4,13 q.67 77 .03 <02 203) L.aw 6. 105,
SE78 2391.8-2401.9 (49,0 | S6.4| 2.87 4,04 53 04 03 |« 70 8. | 120,
SE79 2401.8-2411.9 [49.1 | 54.3| 4.81| 7.45 W50 .04 DN U IR (5 N B as. | 133,
SE80 2411.8-2421.8 |47.7 | 53.5] 4,75 764 2 03 03 NUCH B | 47, |1as,

SES1 2421.8-2422.9 |47.2 | 55.3] 3,94 6,14 &9 .03 201 1476 &%, 1.1 Ea7 1061 :
Seg 2431.8-2441.9 [47.2 | S4.9| 4.75 H.82 + 68 + 34 0 <444 30. P0.4 3.3 Y97 |
SE83 2441.8-2451.8 |47.5 | 53.8] 4,38 6436 67 03 + 04 3455 27 88, 6 7.0 L |
Seg4 2451.8-2461.8 [50.0 | S56.1] 3,19 4,06 57 04 +03 Le&2 P PE 4 .8 Y8 .7

SEgs 2461.8-2471.8 |52.5 | 57.0] 2,42 3436 + 54 03 03 | <01 | La09 e,
SES6 2471.8-2481.8 |47.4 | 55,7 3.33( 4.494 $ 51 04 SO | 0L Le7a e
SEg7 2481.8-2490.2 |43.8 | 51.1] 6.67 10,33 58 09 03 02 4027 77

PHRG 4.8 9.0
P17 (R4 3.6
4.4 (14,7 P93

SEGS1 2083,0~ 0.0 |S51.6 |59.3 361 1,00 28 .03 04 <04 +14 1114, P77 144 Pl
SEGS2 2083, 1 0+0 [51.4 | 58.9 JS6) 1,18 41 08 <04 <07 77 13z, PN 1.7 K2 Y
SESS3 1855, 5 0.0 51,4 ] 59,1 37 + 61 32 ol <06 071 La43 (a1, P74 G 7€) 3
SESG4 2495, 0-- 0.0 9 1.613%.79 70,32 .84 « 53 04 | 2.0l [aY, &5 4.

e 199.9 015
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MALAGASH DEPOSIT-CUMBERLAND AREA P
@®
Table 4-2. MAnalyses of upper 17 feet of Malagash Mine salt body* Analyses of a sample i~
(after Ellsworth, 1926) evidently from the potash zone** Hypothetical composition o,
=
Component Samples Component | Per cent Component | Per Cent Re
-
o
1 2 3 Na 33.55 NaCl 90.38 S
A. Part soluble in hot water (Per cent)|(Per cent)!(Per Cent) K 4.58 KC1 8.80 s
C1 59.20 MgClo 0.19 -
Sodium (Na) 38.57 23.15 37.42 Ca0 0.21 CaS04 0.49 o
Potassium (K) 0.17 0.16 0.14 S03 0.30 g
Calcium (Ca) 0.18 0.81 0.31 Mg 0.08 a
Magnesium (Mg) 0.01 0.06 0.03 Insoluble 0.35 a2
Chlorine (Cl) 59.58 35.85 57.85 Water 0.13 e
Sulphuric acid (SOy) 0.64 3.05 1.07 2
; Iodine (I) none none none c,z
Bromine (Br) none none none é
Average analyses of salt bed Analysis of selected pure white salt v
Subtotal 99.15 63.08 96.82 worked during 1924%%* marketed as table and grocery salt, 1924%%% ,8.-
e
| B. Part insoluble in hot water Component Per cent Component Per cent o
Silica (Si02) 0.61 21.85 1.60 Insoluble in water 0.36 Insoluble in water 0.04
Ferric oxide and alumina (Fe03 and Al203) 0.31 7.90 0.77 Iron oxide and alumina traces Iron oxide and slumina traces
Lime (Ca0) 0.06 0.25 0.06 Calcium sulphate 0.401 Calcium sulphate 0.24
Magnesia (Mg0) 0.07 2.15 0.19 Calcium chloride 0.118 Magnesium sulphate 0.30
Soda (Na20) - 0.93 0.09 Magnesium chloride 0.026 Sodium sulphate 0.0
Potash (K70) - trace Sodium chloride 99.095 Sodium chloride 99.63
Sulphuric anhydrite (503) 0.10 0.22
Organic (combustible matter) 0.25 2.06 0.30
Subtotal 1.40 35.36 3.01
Total 100.55 98.44 99.83
|

Sample 1: 16 feet to 17 feet depth
Sample 2: 8 feet to 16 feet depth
Sample 3: top of salt to 8 feet depth

*Sampled by A. 0. Hayes (1920). Analyst, S. W. Baridon, Mines Branch, Departmentof Mines, Ottawa, Ontario  **Analyst, H. C. Rickaby ***Analyst, Commercial
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MALAGASH DEPOSIT-CUMBERLAND AREA
Table 4-3. Analyses of samples representing channel sampling foot by foot,
normal to dip of strata*

HZU KC1 KZD
KZD insoluble Total on soluble on soluble
Series KC1 equivalent after H20 salt salt
ignition basis basis
Per cent Per cent Per cent Per cent Per cent Per cent

A1 2.67 1.69 2.94 0.49 2.76 1.75
2 6.31 3.99 2.04 0.31 6.46 4,08

3 2.41 1.52 0.95 0.17 2.44 1.54

4 6.32 4.00 2.10 0.34 6.48 4,10

5 0.85 0.53 10.98 1.20 0.97 0.60

6 1.16 0.73 13.69 1.27 1.36 0.86
Average 3.29 2.08 5.45 0.63 3.41 2.15
D1 1.01 0.64 15.79 1.94 1.23 0.78
2 0.89 0.56 11.03 1.79 1.02 0.64

3 0.74 0.47 7.53 1.13 0.81 0.51

4 1.22 0.77 10.47 1.98 1.39 0.84

5 0.92 0.58 6.25 1.15 0.98 0.62

6 0.63 0.40 4,65 1.03 0.67 0.42
Average 0.90 0.57 9.29 1.50 1.01 0.63
E 1 0.66 0.42 3.06 0.51 D.68 0.43
2 0.81 0.51 3.71 0.57 0.84 0.53

3 4,32 2.73 2,55 0.27 4.44 2.81

4 3.53 2.23 1.32 0.24 3.58 2,27

5 2.66 1.68 1.29 0.34 2.70 1.71

6 1.21 0.76 11.36 1.74 1.39 0.87

7 11.52 7.28 1.04 0.29 11.67 7.37

Average of

1 to 6 2.19 1.39 3.88 D0.61 2.27 1.44

Note: HZD insoluble weighed after ignition; hence results are appreciably low due to loss of
water and combustion of considerable organic matter.

*Analyst, H. V. Ellsworth (1926, Table 1)




Table 4-4 Composite average of series A samples®

Calculated combinations

Insoluble residue:

Component Per Cent Calculated approximate
mineral composition
Salts readily soluble in water 93.56
Insoluble, washed Cl1 free, but containing anhydrite 6.44 Component - Per cent Component Per cent
Part soluble Per cent Part insoluble Per cent NaCl 94.91 Quartz crystals and
in water in water KC1 3.16 free silica 33-34
CaSOy 1.47 Silicates 45-46
Na (diff.) 37.12 5i0) (total) 57.1 CaCl, 0.1 Anhydrite 7.06
K 1.66 5i02 (combined) 23 MgCl o 0.08 Hemat ite 4
K20 2.00 $i07 (uncombined**) 54 NaBr 0.05 Carbonates 2.6
KC1 3.16 Feo03 4,75 Ho0 0.45 Water 4.75
Ca 0.47 Fe0 - Carbon 1.09
Mg 0.02 Al703 13.18 Total 100.23
Fe ND Ti0p 0.69
Al ND Mn0 0.06 Calculated approximate mineral composition
C1 59.207 CroQgex* 0.08 of series A samples as a whole
Br 0.03 Vo03 ND
1 ND Ca0 3.30 Component Per cent
SOy 1.04 Mg0 6.50
Co3 trace K20 1.83 NaCl 8.79
B203 ND Na 20 0.18 KC1 2.96
H20 0.45 S03 4.15 CaSO0y 1.82
Co, 1.32 CaCly 0.09
Total 100.00 P20s 0.10 MgCl, 0.07
Bo03 ND NaBr 0.04
C1 0.03 Quartz and free silica 2.2
H7S trace Silicates of Al,Mg,K,fe,Ti, etc. 2.9
Co, Ni ND Carbonates (Mg or other) 0.17
Carbon 1.09 Hematite 0.25
Hp0(-110°) 0.7 Carbon 0.06
Ho0(+110°%) 4.04 Ho0 0.72
Total 99.12 Total 100.07

ND = not detected

*Analyst, H. V. Ellsworth (1926); one hundred grams each of the ground series A samples

were mixed together and used for a more complete average analyses

**quartz crystals and silica possibly of organic origin
***yerified by duplicate determinations; possibly from blasting powder
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Average of Series B samples*

Calculated Combinations
Camponent Per cent
Compenent Per cent
Salts readily soluble in water 97.99
Insoluble, washed C1 free but containing anhydrite 2.10 NaCl 95.57
KC1 3.51
Part soluble in water Part insoluble in water CaS0Dy 0.7
CaCl, trace
Component Per cent Component Per cent MgCl 3 0.0z
NaBr 0.006
Na (diff.) 37.48 5i02 (total) 43.78 Hz0 D.a5
K 1.85 Al 03 11.78
Ko0 2.23 Fe 204 2.99 Total 100.26
KC1 3.5 Tilo 0.62
Ca 0.21 MnQ 0.06
Mg 6.006 Cal 10.85
Fe N Mg 5.96 Calculated approximate mineral composition
Al ND K20 1.68 of Series B samples as a whole
Cl 59.64 Na 500 0.1z
Br 0, 0005 503 14,36 Component Per cent
N 0.49 cd, 1.28
C0y trace Ho0 4.3 NaCl 93.56
Ho0 0.32 Carbon present KC1 3.64
CaSQy, 1.20
Total 100.00 Tatal 91.79 CaCl o trace
MaCl 2 0.0z
NaBr 0.006
Calculated Mpproximate Mineral Composition Quartz crystals and
free silica 0.45
Companent Per cent Silicates 0.88
Carbonates 0.04
Quartz crystels and Hematite 0.04
and free silica 20-22 Carbon 0.02
Silicates 41-43 Water 0.54
Anhydrite 24-42
Carbohates 2.5 Total 10G.19
Hematite z
Carbon 1-2
Water 4.31
*Analyst, H, V. Ellsworth (192&) NI = not detected
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Average of Series C samples
Calculated Combinations
Component Per cent
Component Per cent
Salts readily soluble in water 97.23
Insoluble, washed Cl free but containing anhydrite 2.77 . NaCl 98.47
KC1 0.52
Part soluble in water Part insoluble in water CaSOy 0.86
CaClg 0.06
Component Per cent Component Per cent MgClo 0.05
NaBr 0.02
Na (diff.) 38.60 Si02 47.43 Ho0 0.23
K 0.27 Al203 13.04
K20 0.33 Feo03 4.49 Total 100.21
KC1 0.52 Ti0o 0.66
Ca 0.27 MnO 0.10
Mg 0.013 Ca0 8.02 Calculated approximate mineral composition
Fe none Mg0 5.98 of Series C samples as a whole
Al none K20 2.16
C1 59.98 Na 20 0.23 Component Per cent
Br 0.020 S03 11.17
I ND CO2 1.03 NaCl 95.75
SOy 0.61 H20 5.20 KC1 0.50
Co3 trace Carbon present CaSOy 1.39
Ho0 0.23 CaCl, 0.05
MgCl, 0.05
Total 100.00 Total 99.51 NaBr 0.02
Quartz crystals and
free silica 0.70
Calculated Approximste Silicates 1.25
Mineral Composition Carbonates 0.05
Hematite 0.1
Component Per cent Carbon 0.03
Water 0.37
Quartz crystals
and free silica 24-26 Total 100.27
Silicates 45-46
Anhydrite 18.99
Carbonates 2
Hematite 4
Carbon 1-2

Water 5.2
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Table 4-4 Average of Series D samples®

{W Component Per cent
Water soluble salts 88.89
H20 insoluble 1.1

Pure-looking bed of rock salt 4 feet thick, 20 feet
north of shaft, almost pure white except for a
slight brownish tinge, and nonhygroscopic.

Part Soluble in Water

Component Per cent

Component Per cent
Na (diff.) 37.97
K 0.49 Na(diff.) 38.55
KZD 0.59 K 0.43
KC1 0.93 Ca 0.20
Ca 0.65 Mg 0.001
Mg 0.095 Fe None
Fe None Al H 0 soluble None
Al None Cl 59.78
C1 58.93 Br 0.019
Br 0.015 SOH 0.47
1 None H,0 0.07
50“ 1.39 Insoluble 0.48
HZO 0.46

Total 100.00
Total 100.00

Selected Pale Yellowish Sylvite from Lens E7 in Malagash Mine.
Calculated Combinations

Component Per cent
KC1 92.89
NaCl 6.48
Ca 0.02
Mg 0.008
Fe (H20 soluble) None
Al (H20 soluble) None
Br 0.096
1 None
SOM 0.03
H20 0.29
Insoluble 0.12
Total 99.94

*Analyst, H. V. Ellesworth, 1926

Component Per cent
97.91
NaCl 0.82
KC1 0.67
CaSOh None
CaCl2 0.004
MgCl2 0.024
NaBr 0.07
H,0 0.48
Insoluble
Total 99.97
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MALAGASH DEPOSIT - CUMBERLAND AREA
Malagash No. 1 Core samples (1 foot every 5 feet), analyses reported in per cent

Interval Semple | Moisture K K Insoluble Na Cl1 Ca Mg 50‘*
(ft.) Numbe r LOI (sol.) | (total)
700-701 $821/1 5.90 0.008 90.9 0.15 0.13 | 0.18 | 0.018 | 0.85
705-706 2 6.35 0.008 91.7 0.16 0.15 | 0.10 | 0.009 | 0.49
710-711 3 7.27 0.006 88.8 0.18 0.20 | 0.29 | 0.018 1.01
715-716 4 7.11 0.006 90.7 0.19 0.23 § 0.1 0.029 | 0.54
720-721 5 7.75 0.003 1.20 85.4 0.09 0.08 | 0.58 | 0.009 { 1.53
725-726 6 8.49 0.008 3.40 86.7 0.22 0.28 | 0.30 | 0.014 1.01
730-731 7 5.80 0.004 2.80 92.5 0.18 0.23 0.07 0.024 0.41
735-736 8 20.71 0.001* 0.06 66.6 0.003 | 0.02 1.14 | 0.029 | 2.79
740-741 9 20.70 0.001* 0.05 75.1 0.005 0.04 1.18 0.009 2,87
! 745-746 10 20.73 0.001* 0.07 66.1 0.008 0.02 1.17 0.018 2.87
: 750-751 11 7.85 0.015 2.4 88.9 0.27 0.40 | 0.21 0.029 | 0.80
755-756 12 5.01 0.018 2.3 92.4 0.18 0.25 | 0.13 | 0.009 | 0.55
: 760-761 i3 6.48 0.009 2.6 90.5 0.28 0.53 | 0.10 | 0.018 | 0.54
| 765-766 14 13.34 0.005 0.80 78.5 0.17 0.24 | 0.94 | 0.018 | 2.44
770-771 15 20.76 0.001 0.04 67.1 0.003 0.02 1.19 0.009 2.87
773.5-773.8 16 20.74 0.001 0.05 63.5 0.007 | 0.02 .21 0.014 | 2.93
: 775-776 17 10.31 0.01 1.30 82.6 0.40 0.63 | 0.46 | 0.024 | 1.33
780-781 i8 20.75 0.001%* 0.06 66.5 0.009 | 0.03 § 1.22 | 0.018 | 2.91
785-786 19 20.73 0.001* 0.06 67.2 0.009 | 0.03 1.20 | 0.018 | 2.90
790-791 20 19.40 0.001 0.15 69.1 0.03 0.15 1.22 0.018 2.95
795-796 21 20.49 0.001* 0.05 66.4 0.02 0.04 1.22 0.005 2,94
Malagash No. 1 Selected core sample, analyses reported in per cent
; Depth Sample Moisture Lol K Insoluble Na Cl Ca Mg SU‘*
(ft.) Number (sol.)
735 $818/11 14.5 6.10 0.01 66.82 0.015 0.1 1.17 | 0.039 | 2.89
i 774 /10 13.2 7.48 0.01%%* 68.62 0.015 0.21 1.15 | 0,019 | 2.81
- 777 /9 15.6 5.49 0.07%* 66.28 0.020 0.39 | 1.22 | 0.019 | 2.89
3; ! 786 /8 16.4 4,30 0.01 66.52 0.010 0.28 1.20 0.009 2,93
i 797 /7 15.7 5.95 0.01%* 71.54 0.015 0.35 1.03 | 0.019 | 2.48
800 /6 4.8 3.63 0.025 86.62 0.435 1.52 | 0.42 | 0.004 § 1.09
803 /5 0.7 3.83 0.035 87.80 0.620 0.84 | 0.67 | 0.015 | 1.84
825 /4 2.3 3.55 0.030 87.59 0.560 0.78 | 0.26 | 0.015 | 0.81
829 /3 3.9 4,07 0.035 84,42 0.850 1.40 | 0.42 | 0.029 1.04
835 /2 15.7 4.99 0.07%* 66,58 0.010 0.36 0.61 0.37 2.93
854 $818/1 3.0 4.75 0.38 75.85 1.10 2,25 0.61 0.029 1.60

Malagash No. 1 Selected core sample, analyses reported in per cent#¥

f Depth Sample K Insoluble | NaCl Ca Mg SUH
i (ft.) Number (aol.)
J 866 5816/8 0.05 8.87 85.7 0.9 trace | 0.80
876 /7 0.07 1.14 97.8 0.1 nil 0.50
890 /6 0.08 21.7 79.4 1.5 nil 0.75
961 /5 0.08 2.19 96.5 0.07 nil 0.20
F 966 /4 0.06 1.21 97.8 0.23 nil 0.40
i 996 /3 0.18 1.58 95.3 | 0.08 | nil | 0.05
£;\ 1001 /2 0.21 2.41 97.8 0.07 nil 0.05
jl%l,‘ 1002 $816/1 0.28 1.28 96.5 0.06 nil nil
i *1ess than 0.001%
1‘- ‘ **Nova Scotia Department of Mines (1966a)

b ***results on oven dried samples
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MALAGASH DEPOSIT - CUMBERLAND AREA
Chemical Analyses Wallace No. 1 core samples,* analyses reported in per cent

Sample Number
Interval Moisture LOI K K Insoluble Br NaC1l Ca Mg 50,_‘
(ft.) NSDM Lab (sol.) (total)
2870.3-2872 1-1 51077/6 0.07 0.45 | 0.07 0.17 3.5 0.0198 | % 0.42 .01 | 1.00
2872-2878 1-2 S1077/4 1.01 2.60 | 0,14 1.05 35.7 0.0127 54.6 1.44 0.08 3.16
2875-2878 1-3 $1077/5 0.36 1.19 | 0.05 0.90 13.8 0.017¢ { 82.3 | 0.77 | 0.10 | 1.76
2878-2881 1-4 $1077/2 1.01 3.17 | 0.07 0.90 37.7 0.0131 | 53.3 | 1.31 | 0.20 | 2.85
2881-2884 1-5 $1077/3 0.73 2.17 | 0.12 1.60 27.0 0.0134 | 65.8 | 0.94 | 0.09 | 2.40
2884-2887 1-6 $1077/1 1.05 2.49 | 0.08 0.75 28.8 0.0144 } 64.0 | 1.28 } 0.26 | 2.79
2938-2940.3 1-7 $1077/11 0.02 0.48 | 1.50 1.60 2.6 0.0213 | 90.4 | 0.34 | 0.06 | 0.71
2940.3-2942.8 1-8 S1077/9 0.77 1.83 | 0.20 0.70 18.1 0.0197 | 74.4 | 1.02 | 0.13 | 2.03
2960.8-2963.3 1-9 $1077/10 0.96 1.92 ) 0.06 0.60 19.8 0.0190 § 71.4 | 1.17 | G.12 | 2,36
2965.7-2968.1 1-10 | $1077/7 0.81 1.16 | 0.14 0.55 14.3 0.0185 | 82.3 | 0.49 | 0.14 | 1.05
3027-3029 1-11 | $1077/8 2.84 4,25 | 0,20 1.10 50.2 0.0190 | 38.4 | 1.20 | 0.25 | 2.12
Wallace No. 1, analyses reported in per cent
Sample Number
Interval Moisture LOI K K Insoluble Br NaCl Ca Mg 50,_‘
(ft.) NSOM Lab (sol.) | (total)
2812-2816 1-12 $1081/1 0.23 0.31 0.05 0,50 2.92 0.0185 | 35.5 | 0.37 { 0,021 { 0.84
2816-2820 1-13 51081/2 0.24 0.29 0.04 0.50 2,33 0.0175 | 96.6 | 0.41 | 0.018 | 0,92
2820-2827 1-14 51081/3 0.16 0.28 .04 0.50 1.77 0.0169 | 96.0 | 0.45 | 0.018 | 1.03
2887-2892 1-15 51081/4 0.67 0.51 0.05 0.55 4.65 0.0203 | 23,9 | 0.47 { 0.070 { 0.87
2927.5-2932.5 | 1-16 51081/5 0.28 0.63 0.04 0.80 9.72 0.0175 | 87.9 | 0.49 | 0.030 | 1.08
2932.5-2938 1-17 51081/6 0.15 0.60 0.03 0.60 7.16 0.0180 | 90.8 | 0.42 | 0.018 | 0.92
2943-2947 1-18 51081/7 0.72 1.77 0.10 1.00 22.01 0.0179 | 73.5 | 0.84 | 0.070 | 1.75
2955-2961 1-19 51081/8 2.26 3.28 0.80 1.75 36.87 0.0192 | 54.5 | 0.74 | 0.076 | 1.18
2963.5-2966 1-20 51081/9 1.38 2.55 0.10 1.25 37.66 0.0146 | 54.5 | 1.05 | 0.203 | 2.07
2971-2975 1-21 51081/10 0.30 0.35 0.05 0.40 40.08 0.0202 § 96.0 | 0.48 | 0.073 } 1.10
2975-2980 1-22 51081/11 1.38 2.88 1.0 1.40 21.91 0.0228 | 69.4 | 0.81 | 0.197 | 1.44
3382-3387 1-23 $1081/12 1.20 2.02 0.40 1.00 17.60 0.0192 | 76.1 | 0.89 | 0.048 | 1.45
3387-3391 1-24 $1081/13 0.59 1.28 0.20 0.70 8.89 0.0198 | 87.9 } 0.48 | 0.048 | 0.90
3391-3394 1-25 51081/14 0.74 0.64 0.32 0.65 6.40 0.0175 | 92.5 | 0.36 | 0.055 | 0.73
2980-2984 1-26 51081/15 0.22 0.33 0.70 0.85 2.82 0.0217 95.0 0.30 0.015 0.69
2991-2994.5 1-27 51084/1 1.87 3.18 0.10 1.35 37.02 0.0205 | S55.4 | 0.84 | 0.20 1.50
2994-2997 1-28 51084/2 0.39 1.21 0.08 0.55 12.17 0.0218 | 86.2 | 0.47 | 0.12 0.99
3006-3010 1-29 51084/3 1.28 3.09 0.12 1.10 38.78 0.0187 | 54.5 | 0.92 | 0.13 1.68
3020-3023 1-30 51084/4 0.10 0.67 0.06 0.35 5.76 0.0198 | 92.5 | 0.46 | 0.07 1.07
3023-3027 1-31 51084/5 0.1 0.59 0.06 0.40 3.37 0.0197 [ 94.5 | 0.45 | 0.05 0.97
3029-3031 1-32 51084/6 0.10 0.43 0.06 0.35 2.63 0.0190 | 96.1 | 0.39 | 0.02 0.81
3110-3114 1-33 51084/7 0.83 1.56 0.08 0.75 12.78 0.0184 | 82.7 | 0.48 | 0.15 0.88
3114-3118 1-34 51084/8 0.13 0.22 0.05 0.15 2.27 0.0184 { 96.1 { 0.36 | 0.02 0.83
3120-3125 1-35 $1084/9 0.47 1.28 0.04 0.55 13.63 0.0202 | 82.4 | 0.57 | 0.06 1.1
3125-3130 1-36 51084/10 0.35 1.46 0.04 0. 60 14,65 0.0205 | 82.7 | 0.47 { 0.04 0.87
3900-3903 1-37 51084/11 4.25 9.42 5.20 6.00 28.89 0.0416 | 40.6 | 0.88 | 1.89 0.65
3903-3906 1-38 51084/12 3.92 14.29 5.76 5.75 36,41 0.0618 | 22.8 | 0.88 | 2.82 0.57
3806-3908 1-39 51084/13 3.49 9.75 3.42 3.50 24,67 0.0390 | 50.3 | 0.80 | 1.70 0.74
3908-3914 1-40 $1084/14 5.20 12.68 4.50 6.00 33.17 0.0409 } 32.3 | 0.88 | 2.48 0.59
Sample Number
Interval Kaen [ Sl Kot Na
(fr.) NSDM Lab (total)] (sol.)
3900-3903 1-37 51084/11 5.52 5.09 5.9
3903-3906 1-38 51084/12 5.75 8.9
3906-3908 1-39 51084/14 | 3.15 3.45 3.18 19.8
3908-3914 1-40 5$1084/14 | 4.30 12,7

*Analyses by Nova Scotia Research Foundation (Nova Scotis Oepartment of Mines, 1966a).
**Analysis by flame photometry
***Analysis by another lab
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Wallace Mo, 1, analyses reported in per cert

Sample Number
Interval Moisture LGI K K Insoluble Br NaC1 Ca Mg SBH
{ft.) NSOM Lsb {sol.}[ (total)
3919-3921 1-41 | 51092/ 3.64 7.99 4,30 4.74 43,15 0.0498 | 20.3 1.06 | 2.45 { 0.47
3923-3928 1-42 /2 3.35 10.0 2.70 2.75 41,58 0.0542 | 5.4 1.08 § 1.58 | 0.52
3928-3933 1-43 /3 3.81 10.9 4.30 4.70 41.3%6 0.0433 27.9 1.00 2.50 0. 4%
3933.3937 1-44 /8 2.96 12.9 2,12 2,33 39.49 0.0360 33.0 1.20 1.7 D.57
3937-3942.5 1-45 /3 3.29 17.4 1.33 1.50 36.51 0.0254 | 44.4 1.04 | D.75 | D.63
3242, 5=-3946 1-46 /6 3.08 15,5 3.20 4,60 35.98 0,0291 | 39.4 1.80 | 0.49 | 0.64
3350-~3954 1-47 511001 3.15 6.53 3.70 3.70 40,07 0.0263 | 40.64 1.08 1.19 0.5
3954-3957 1-48 /2 2.91 5,42 4.70 5.1% 34.M 0.0261 | 44.45 | 0.98 { 0.57 | 0.47
3957-3959 1-49 /3 2.90 5.70 5.60 6.00 34,21 0.0266 | 42.%> } D90 | 0,70 | 0O.64
3959-3962 1-50 fa 1.64 4.57 4,05 5,40 27.84 0.0226 | 53.34 | D.96 ] 0.39 | 0.77
3962-3%44 1-81 /5 1.2% 3.89 1.08 1.26 27.04 0.0181 48.89 0.88 j 0.29 | 0.74
3964-3967 1-52 /& 2.63 5.47 3.80 4.25 34.36 0.0243 | 47.63 | 0.92 | 0.63 | 0.62
3947-3968.5 1-53 /7 3.65 6.75 6.80 6.80 38.02 0,0309 | 35,56 | 0.98 | 1.00 | Q.57
3968.5-3971.5 | 1-54 /8 3.79 7.08 3.00 3.00 40.61 0.0322 | 29.11 1.10 | 0,97 | 0.55
3971.5-3973,5 | 1-55 /9 0.70 2.33 1.08 1.05 12.53 0.0177 | 78.10 | 0.62 | 0.30 | 0.7
3973.5-3978 1-56 /10 0.17 0.80 0.38 0.80 4.37 0.01%1 | 86.95% | 0.46 | 0.14 | 0.77
3978-3983 1-57 Fal 0.15 t1.22 0.53 0.63 5.81 D.D154 920.17 D.64 0.08 a.91
3983-3985 1-58 /2 0.44 1.87 0. 60 0.78 10.56 D.0154 78.10 1,06 | 0.33 1,21
39863988 1-59 /3 0.90 3.08 0.956 1.00 20.49 D.0174 | 69.22 | 0.96 | 0.30 | Q.9
3388~3990) 1-60 | S1104/1 a.39 1.73 D0.59 0.65 8.06 D.0164 | 83,19 0,68 | 0,17 | 0.90
3990-3992 =61 /2 1.61 4.48 T1.24 1.60 29.03 D.0210 58.12 | 1.24 | O.35 | 0.88
3992-3994 1-62 /3 1.84 4,58 1.12 1.36 28.47 0.0200 | 58.12 | 1.20 | 0.45 | 0.%0
3994-3997 1-63 /4 0.41 1.92 0.5B 0.56 10.04 0,0162 | 20,01 | DO.64 ] 0,18 | 0,88
3997-39%8,5 1-64 /5 2.33 4.77 1. 60 1.55 n;.mn 0.023 54.61 1.24 | 0.51 0.83
3998, 5-4001 1-85 /6 Z.83 5.48 2.35 2.890 32,456 0,0256 50,80 1,04 | 0,64 | 0.65
4001-4003 1-66 /7 2.84 7.00 3.30 3.75 41,02 0.034% | 35.56 | 1.40 | G.70 | 0.60
4003-4005 1-67 /8 2.92 5.52 2.46 2.95 22.08 0.0272 58.5%6 | 0.84 | 0.56 | 0.83
4005-4008 1-68 /9 1.41 3.7 1.42 2.0% 13,25 0.0217 | 73.03 | 0.76 ] 0.50 | O.80
4008-4010 1-69 /10 0.42 1.9 0.91 1.20 7.7% 0.0184 | 81.28 | 0.40 { 0.28 | 0.66
Sample Number Sample Number
Interval K= K Ko Na K NaC1 Mg
(ft.) NSOM Lab {total){{=0l.) NSDM Lab (avg.)

3913-3921 1-41 $1092/11 4.14 | 4,84 |[3.43 7.99 1-118 | 51126/49 2.82 7.1 28.0

3923.3928 1-42 /12 2.84 4.6 10.00 -119 /50 4,32 4.1 25.25

3928-3933 1-43 /13 | 4.44 10.9 -120 /51 6.75 §3.5 | 25.0

39333537 1=iy /14 2.98 | z.é8 12.9 -121 51128/1 3.9¢6 73.0 | 28.75

3937-3942.5 1-45 /15 1.84 17.4 -122 /2 3.98 71.1 28.0

3942.5-3%46 1-44 f16 | 4.30 | 4.14 15.5 =123 /3 2.64 4.3 | 29.25

=124 /4 5.66 55.9 | 22.0

=125 /5 2.24 83.8 33.0

*Analysis by flame photometry =126 /6 1.76 87.6 | 34.5

**Analysis by another lab -127 /1 1.22 85.7 | 33.75

-128 /B 1.89 78.1 | 30.75

b =129 /? 1.44 4.9 | 29.5

-13Q /10 2.00 72,4 | 28.5
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MALAGASH DEPOSIT-CUMBERLAND AREA
Wallace No. 2, analyses in per cent

Sample Number
Interval Moisture | LOIL K K Insoluble 8r NaCl Ca Mg S0,
(fr.) NSDM Lab (sul.) | (total)
1303-1305 2-70 $1107/1 0.14 0.67 0.22 0.36 8.05 0.0072 | 86.36 | 0.44 0.14 1.04
1305-1307 2-7 /2 0.22 0.81 0.69 0.80 11.59 0.0085 82.55 0.46 0.06 0.85
1307-1310 2-72 /3 0.14 0.93 0.74 0.82 11.78 0.0078 | 83,82 | 0.54 | 0.08 { 0.88
1310-1312 2-73 /4 0.36 0.92 1.30 1.57 12.58 0.0092 | 81.53 | 0.48 { 0.07 | 0.80
1312-1314 2-74 /5 0.04 0.67 0.27 0.42 8.66 0.0082 | 86.36 | 0.36 | 0.02 | 0.61
1322-1325 2-75 /6 0.37 1.72 4.93 5.40 16.04 0.0139 | 70,49 | 0.40 | 0.11 | 0,63
1335-1337 2-76 /7 1.42 3.92 1.44 2.37 25.67 0.0167 | 64.77 | 0.76 | 0.38 | 0.96
1339-1341 2-77 /8 0.19 1.09 1.84 2.16 7.61 0.0136 | 87.00 | 0.36 | 0.12 0.73
1344-1346 2-78 /9 0.51 2.10 3.18 3.90 13.13 0.0173 74.93 0.56 0.14 0.72
1350-1352 2-79 /10 1.25 3.73 2.63 2.85 16,64 0.0292 69.85 | 0.60 0.41 0.76
1365-1367 2-80 /11 0.59 2.18 1.02 1.34 14.82 0.0177 77.47 | 0.76 | 0.13 | 0.95
1372-1376 2-81 /12 1.59 3.91 1.47 1.70 10.95 0.0252 76.84 | 0.60 0.55 0.69
1379-1381 2-82 /13 1.88 3.85 1.58 1.60 10. 39 0.0278 78.11 0.48 | 0.78 | 0.72
1384-1386 2-83 /14 1.10 2.56 1.01 1.00 2.22 0.0255 89.15 | 0.40 | 0.53 | 0.74
1386-1388 2-84 /15 1.99 4.04 1.23 1.26 20,17 0.0236 69.23 0.90 a.5a 1.01
1390-1393 2-85 /16 0.64 2.39 1.03 1.25 15.86 0.0206 | 74.93 | 0.82 | 0.12 1.06
1421-1423 2-86 /17 1.09 2.73 1.18 1.20 5.9 0.0263 | 83.82 | 0.56 { 0.51 0.90
1428-1430 2-87 /18 2.52 4.24 1.48 1.75 9,69 0.0393 | 76.20 | 0.48 | 0.80 | 0.78
1436-1438 2-88 /19 2.23 3.91 0.92 1.30 14.61 0.0326 74.30 0.76 0.61 1.1
1842-1446 2-89 /20 4,16 5.84 2.15 2,15 2.24 0.0609 | 68.58 | 0.24 1.38 | 0.49
1446-1449 2-90 /21 6.71 7.63 3.19 4.07 8.72 0.0729 | 71.12 | 0.40 1.87 | 0.7
1456-1459 2-91 /22 3.09 4,54 2.48 2.70 1.63 0.0481 81.25 0.60 1.00 0.63
1459-1462 2-92 /23 1.94 3.1 1.49 1.70 5.35 0.0333 | 83.82 | 0.44 0.64 | 0.78
1473-1475 2-93 /24 1.02 3.85 1.27 1.65 21.24 0.0265 | 68.58 | 0.72 0.38 1.04
1488-1491 2-94 /25 0.01 0.77 0.33 0.48 3.36 0.0181 94,62 | 0.24 | 0.12 0.50
1491-1493 2-95 /26 0.56 2.29 0.85 1.00 15.88 0.0213 78.11 0.28 0.32 | 0.47
1509-1513 2-96 /217 2.46 3.99 1.44 1.80 1.54 0.0366 | 85.09 | 0.32 0.95 | 0.74
1518-1521 2-97 /28 1.91 3.14 0.55 1.12 23.22 0.0285 | 68.58 | 0.68 | 0.44 1.12
1527-1530 2-98 /29 5.43 7.67 3.72 4.00 1.65 0.0734 | 68.58 | 0.22 1.9 0.57
1530-1532 2-99 /30 5.51 7.72 3.26 4.90 1.85 0.0706 72.39 | 0.26 1.88 | 0.57
1534-1536 2-100 /31 3.02 4.84 1.24 2.00 18.89 0.0416 | 64.77 | 0.52 0.80 | 0.87
1538-1541 2-101 51107/32 3.12 5.47 1.90 2.15 15.90 0.0389 67,51 0.40 1.06 0.56
1550-1552 2-102 /33 3.40 5.73 2.34 2.45 6.55 0.0446 74.93 | 0.50 1.19 | 0.95
1572-1574 2-103 /34 6.76 9.44 2.88 3.80 3.39 0.0689 | 64.77 | 0.30 | 2.22 0.50
1614-1617 2-104 /35 1.53 3.48 1.19 1.22 3.59 0.0399 84.46 | 0.40 0.80 0.84
1628-1632 2-105 | S1114/1 4,06 5.20 3.20 2.62 0.0513 | B80.65 | 0.32 1.46 | 0.70
1632-1634 2-106 /2 7.28 8.41 4.00 3.16 0.0716 | 69.22 | 0.36 | 2.19 0.78
1634-1636 2-107 /3 5.11 6.44 3.00 2.70 0.0569 77.47 | 0.40 1.63 | 0.68
1659-1661 2-108 /4 0.15 0.51 0.08 3.1 0.0176 | 92.7 0.36 0.12 0.68
1666-1670 2-109 /5 3.86 4.55 3.20 1.45 0.0331 { 81.28 | 0.24 | 1.09 | 0.52
1706-1710 2-110 /6 2.10 2.82 2.00 1.56 0.0333 | 88.90 | 0.24 | 0.67 | 0.44
1710-1715 2-111 /7 2.53 3.10 2.40 1.96 0.0353 | 88.90 | 0.36 | 0.72 | Q.54
2509-2513 2-112 /8 0.70 2.08 2.00 12.09 0.0156 82.92 0.48 0.22 0.87
2513-2516 2-113 /9 1.20 2.95 2.00 20.17 0.0123 71.25 | 0.84 1 0.32 1.29
2516-2520 2-114 /10 1.32 4.84 3.20 39.00 0.0173 | 47.63 | 0.80 | 0.42 1.28
2520-2523 2-115 /11 1.73 3.74 2.00 28,48 0.0137 61.59 1.02 0.38 1.46
2523-2526 2-116 /12 1.14 3.23 1.20 25.05 0.0120 | 66.68 | 0.84 | 0.30 1.17
2526-2529 2-117 /13 1.1 3.24 1.60 21.91 0.0156 | 68.58 | 0.68 | 0.38 1.07
2529-2532 2-118 /14 1.50 3.52 3.20 25.64 0.0156 | 62.23 | 0.96 | 0.32 1.4
2532-2536 2-119 /15 1.01 2.66 0.80 20.03 0.0110 73.03 | 0.86 0.26 1.27
2536-2539 2-120 /16 0.87 2.33 1.40 18.18 0.0120 74,92 | 0.90 | 0.30 1.34
2556-2559 2-121 /17 1.15 3.25 3.20 21.19 0.0147 | 69.22 1.08 0.24 1.52
2591-2594 2-122 /18 1.22 3.12 2.40 25.79 0.0143 64.77 0.80 0.24 1.21
2594-2598 2-123 } S1115/1 1.68 3.41 2.88 24.72 0.0169 | 64.77 | 0.80 | 0.46 1.05
2598-2600 2-124 /2 1.27 2.67 1.60 24.41 0.0123 | 66.68 | 0.90 { 0.21 | 1.20
2600-2603 2-125 /3 1.55 3.10 1.92 27.66 0.0136 60.96 0.78 0.25 1.07
2603-2605 2-126 /4 1.53 2.85 2.40 22,10 0.0147 69.85 0.84 0.24 1.42
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PUGWASH DEPOSIT, CUMBERLAND AREA
Table 4-8. Chemical snalyses, potash sections in Pugwash Mine*

Sample Locality Sample Number Sampled Interval %K
{see Fig. 4-32) (Feet)

B?_ 0 Composite, 5 feet 6,60

B:d 1 1 6.50

B2 2 1 4,80

32 3 1 5.55

E!2 4 1 1.85

B?. 5 1 0.50

BjA 0 Composite, 2 feet 10.93

83A 1 1 3.83

BBA Fd 1 6.38

Bq 0 Composite, 4 feet 5.15

B, z 1 10.00

B, 3 1 2.60

Bi* 4 1 10.48

B, 5 1 7.80

B, 0 Composite, 3 feet 92.95

B»5 1 1 11.20

By 2 1 14.23

85 3 1 6.48

; & Q 7.94

*Data after J. E. Meilke, Nova Scotia Researeh Foundation (1962).
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PUGWASH DEPOSIT-CUMBERLAND AREA
Table 4-2. Chemical epalyses, potash in CRSC-58 and CRSC- ¥, Pugwash, MNgvi Scotia.

Orillhole CRSC-58+ Drillhule CRSC-S59ax
Equivalent Equivalent. Equivalent Equivalent

Interval Interval Interval Interyal

{ft.) % K,0 %K (ft.) % K,0 % K (Ft.) % K,0 %K (ft.) % K,0 % K
203 - 270 0.26 0,22 540 - 545 0,28 .23 810 - B15 0.60 0.50 132 - 135 Q.022 0.018
210 -~ 219 0.28 0.23 545 - 550 | 0,16 D.13 815 - 820 0.7¢9 0.66 135 - 140 0.014 | 0.092
215% - 270 0.26 D.22 550 - 555 | 0.3 0.26 B20 - 825 0.7 0.59 140 - 145 0.010 | 0.008
220 - 225 0,25 0,21 555 - 580 - - Bz5 - 830 0.42 0.5 145 - 148 0.020 0.016
230 - 23% 0.26 0.22 560 - 565 0,40 0,33 830 - B35 0.64 0.53 172 - 175 0.025 0.021
240 + 245 0.47 0.39 265 - 570 0,41 0. 34 835 - 840 0.74 0,62 175 - 180 0.041 0.034
245% - 250 0.31 0.25 570 -~ 57% 0.3 0,26 Bal - B4S G.°0 0.42 180 - 185 0.007 0.00&
250 - 255 0,23 0.19 575 - 580 0.37? 0,31 84% - B50 1.12 0.93 185 - 190 0.017 0.010
25%% - 260 0.28 0.23 580 - 9%BS 0.38 0,32 850 - 855 1.13 0.94 190 - 192 a.012 G6.010
260 - 265 0.25 0.21 585 - 590 0.44 0.37 855 - 860 3.42 2,85 280 -~ 285 a.012 4,010
265 - 270 0.22 0.18 290 - 595% | 0,35 0.29 86l -~ HA5 2,16 1.80 285 - 288 0.010 0.608
Z70 . 275 0.22 0.18 595 - 600 0. 36 0. 30 865 - B70 1.00 0.83 290 - 295 0.022 0.018
280 - 285 0.28 0.23 600 - &0% 0.30 0,25 870 - 873 0.90 .75 296 - 301 0.048 0,038
285 - 290 a.2n 0.17 605 - £10 0.3% 0.29 B75 - B8O a, 70 0.58 305 - 310 0.0t4 0.012
290 - 295 0.24 0.z20 610 - 61% 0.56 0,47 8A0 - B85 0.40 0,33 310 - 315 D.024 0.020
295 - 300 0.23 0.19 615 - 620 0.4%9 0.41 885 . BY0 1,32 1.10 320 - 325 0,010 {.008
300 - 305 0,24 a.20 620 - 625 0.68 0,57 890 - 895 .06 2.55 535 - 540 0.0t0 0.008
305 - 310 0.24 0.20 625 - 630 [ 0.34 0.29 895 - 90G 1.03 0. 86 540 - 545 0.026 | 0.022
310 - 315 0.28 0.23 630 - 635 0.22 .18 900 - 205 0.66 0.55 545 - 550 0.010 0.008
315 - 320 0.25 0.21 635 - 640 0.24 0.20 905 - 910 1.07 0.89 1180 - 1145 a.11 0.090
320 - 32% 0.29 0,24 640 - 645 0.26 0,22 910 - 915 1.05 0.87 1185 - 1190 0.09 0.078
325 - 330 0.25 0.21 645 - 650 [ 0,77 0. 64 915 - 920 0.83 0.69 1190 -~ 1195 .17 0.141
330 - 335 0,20 0.17 650 - 65% | 0.40 0.33 920 - 925 0.89 0.74 1195 - 1200 0.23 0.188
a0 - 345 0,22 0.18 655 - 460 - - 925 - 930 0.B8% 0.74 1200 - 1205 0.83 0. 620
350 - 35% 0.22 0.18 660 - 665 | 0.61 0.3 930 - 935 11,49 0.4 1205 - 1207 4,32 3. 60
355 -~ 36D 0.24 0.20 665% - 670 | 0.7 0.59 935 - 940 0. 64 0.53 1210 - 1212 4. 69 3.91
360 - 365 0.31 0.26 670 - 875 | 0.70 0.5H 940 - 945 1. 14 0.95 1230 - 1234 0.24 1,97
370 - 379 0.17 0, t4 675 - 6B0 0.76 0.63 950 - 955 0.83 Q.69 1240 - 1244 0.74 0.620
375 - 380 a. 19 0,15 680 - 645 0.49 0. 41 955 - 960 0.94 0.78 1330 - 1333 0.37 0. 310
380 - 385 0.20 0.17 685 - 690 | 0,49 0.41 9650 ~ 9a5 0.58 0.48 1349 - 1351 0.44 0.363
39% - 400 0.24 0.20 690 ~ £95 0.28 0.23 965 - 970 .64 0.53 1390 - 1395 0,28 0.233
400 - 405 0,23 0,19 6% - 700 0.35 0.29 970 ~ 975 0,52 0.43 1395 - 1400 0.38 0.318
410 - 415 0,20 0.17 700 - 705 0.14 .15 975 - 980 0.5B 0.48 1405 - 1410 0. 66 0.450
415 - 420 0.19 0.16 705 - 710 | 0.35 0.29 %80 -~ 985 0.40 0.33 1410 - 1415 1.03 0,863
420 - 425 0.1%9 0.16 710 - 715 0.47 0.3%9 985 - 990 0.79 0. 66 141% - 1420 1.0% 0.875
430 - 435 0.24 0,720 1% - 720 | 0.60 0.50 990 - 59y 1.14 0.95 1420 - 1425 0.93 0.775
440 - 445 0.1%9 Q.16 20 - 725 0.62 0,52 1995 - 1009 1.32 1.10 1425 ~ 1430 0.21 0,178
450 . 455 0.23 c.19 725 - 730 0,91 0.76 1000 - toos 0.48 0.40 1430 - 1435 0.78 0,652
460 -~ 465 0.14 0,12 730 - 735 0,50 0,42 1005 - 1010 0.43 0. 36 1435 - 1440 0.62 0.520
465 . 470 0.18 0,15 735 - 740 0.74 0,62 1010 -~ 1m5 .41 0. 34
470 -~ 475 0.29 0,24 740 -~ 745 0.64 .53 1015 - 1020 0.46 0.38
475 - 480 0.34 0.28 745 - 7150 0. &8 0.57 1020 -~ 1025 0. 39 0,32
480 - 4B% 0. 31 0.26 150 - 755 | O.ea 0.53 1025 - 1030 0.97 0.81
485 - 490 0. 36 Q.30 725 - 760 0.67 0.56 1030 - 1035 0.92 0.77
490 - 495 .19 .16 760 - 785 0.72 0.80 1035 « 1040 1.08 0.90
495 ~ 500 0.24 0.20 765 - 770 0. 66 0.55 1040 - 1045 0.70 0.58
500 - 505 0.23 0.1%9 770 - 775 0.54 0.45 1045 - 1050 0. 66 0,55
505 - %10 0.18 0.15 Ti5 - 780 | 0. 0.59 1050 - 1052 1.50 1.25%
510 - 915 0.17 0.14 780 - 785 1.25 1.%9
51% - 520 0.25% 0.21 85 - 790 1.19 0.99
520 - 525 0.37 0.3 790 - 79% 1.35 1.12

52% - 530 G.23 0.19 795 - B0O | 0.60 0.50
530 ~ 535 0.36 0.30 800 - BOS | 0.60 0.50
535 - 54D 0.43 0.3 805 - 810 | 0,48 0.40

*Analyst W. M. Langille, Nova Scotia Research Foundation (1962)
**Nuva Scotia Research Foundation (1962)

A
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ROSLIN OCCURRENCE-CUMBERLAND AREA
Roslin No. 1 core samples, analyses in per cent*

Depth Sample K Moisture K Br Insoluble Na Cpas Ca Mg SUH
(ft.) Lab No. | (total) (sol.)
375 5$839/1 5.51 0.025 87.60 1.88 2.02 | 0.82 ] 0.02 2.06
378 2 4.71 0.050 45.87 16.00 | 26.16 | 1.86 | 0.02 4.47
381 3 3.54 0.023 47.56 17.50 | 29.21 | 0.88 | 0.01 2.15
385 4 3.17 0.040 39.76 19.63 | 34.50 | 1.26 | nil 3.03
387 5 5.25 0.060 60.05 11.25 { 19.66 | 1.80 | 0.015 | 4.33
390 6 3.57 0.040 66.62 11.13 | 17.46 | 0.40 | 0.03 0.95
395 7 6.09 0.050 52.19 12.50 | 20.37 | 2.00 | 0.03 4.77
398 8 3.79 0.040 22.45 24.63 | 41.75 | 1.70 | 0.02 4.10
404 5856/1 4.22 0.072 51.05 17.00 | 27.90 | 0.82 | 0.03 1.90
406 2 4.05 0.050 0.0034 32,73 22,25 | 36.92 | 1.42 | 0.03 3.27
413 3 4.25 0.044 52.87 16.00 | 28.04 | 0.93 | 0.03 2.09
422 4 3.37 0.050 0.0032 53.84 16.00 | 25.63 | 1.10 | 0.03 2.38
436 5 8.50 0.064 56.97 12,75 | 20.80 { 1.26 | 0.06 2.44
444 6 4.48 0.060 0.0034 49.96 16.50 | 27.47 | 1.36 | 0.05 2.81
; 457 7 1.79 0.020 23.65 27,00 | 44,20 | 1.65 | 0.02 3.74
H 472 8 2,77 0.050 0.0034 47.10 19.50 | 31.95 | 0.43 | 0.03 0.87
: 479 9 2.24 0.032 22.85 27.50 | 44.80 | 1.22 | 0,06 2.77
490 10 3.12 0.040 0.0032 53.85 15.50 | 26.84 } 0.34 | 0.05 0.61
503 1" 4.03 0.038 41.15 20.50 | 33.01 | 1.26 | 0.04 2.88
513 . 12 3.05 0.035 0.0041 34.89 24.00 | 39.76 | 0.29 | 0.04 0.66
522 13 1.00 3.88 0.055 35.11 22,50 | 38.12 | 1.20 | 0.03 2.51
526 14 1.30 4.93 0.040 0.0033 50.29 17.00 | 30.31 | 0.77 | 0.04 1.67
535 15 1.30 5.57 0.040 51.02 16.25 | 27.19 | 1.18 | 0.04 2.54
539 16 0.90 3.72 0.080 0.0047 29.05 26.00 | 43.09 | 0.80 | 0.04 1.88
543 17 0.90 4.28 0.025 35.94 19.25 | 37.27 | 0.82 | 0.04 1.87
547 18 0.70 3.81 0.038 0.0047 37.51 22,50 | 36.95 | 0.78 | 0.03 1.68
553 19 1.35 4.25 0.080 49.08 18.25 | 28.61 1.15 | 0.04 2.44
557 20 0.60 2.94 0.055 0.0041 30.41 25.00 | 41,18 | 1.18 | 0.04 2.81
562 21 0.75 3.90 0.065 44,01 20.75 | 29.96 { 0.91 | 0.05 2.00
573 22 3.32 0.050 0.0038 47.21 19.25 | 30.53 | 0.72 | 0.04 1.54
577 23 3.60 0.050 52.85 16.50 | 29.82 | 0.88 | 0.03 1.89
590 24 3.51 0.050 0.0032 42.29 21.50 | 34.65 | 0.64 | 0.06 1.36
596 25 2.76 0.038 43.28 21.00 | 34.29 | 0.66 | 0.03 1.43
609 $890/1 3.04 0.20 0.0047 36.86 21.75 | 33.50 | 0.81 | 0.063 | 2.00
623 2 3.74 0.016 60.20 13.25 | 20.40 { 0.58 | 0.087 | 1.20
645 3 3.68 0.016 49.46 16.75 | 25.80 | 0.57 | 0.034 } 1.20
663 4 2.74 0.012 34,04 21,50 | 33.11 | 0.77 | 0.029 | 1.60
689 5 1.61 0.020 0.0047 26.58 24,25 | 37.34 | 0.75 | 0,019 | 1.60
709 6 2,66 0.032 30.01 23,50 | 36.19 | 1.12 | 0.058 | 2.49
727 7 3.36 0.076 52.49 14,75 | 22.71 | 0.96 | 0.058 | 2.20
754 8 5.33 0.072 59.68 11.00 | 16.94 | 1,22 | 0.087 | 2.40
775 9 1.91 0.012 0.0053 41.13 20.00 | 30.80 | 0.58 | 0.009 | 1.00
797 10 3.05 0.012 34.02 22.00 | 33.88 | 1.02 | 0.075 | 2.20
815 1 3.98 0.024 66.79 10.75 | 16.55 | 0.35 | 0.048 | 0.60
834 12 2.29 0.028 26.37 24,50 | 37.73 | 0.75 | 0.024 | 1.60
844 13 2.23 0.036 0.0043 40.20 20.75 | 31.95 | 0.42 | 0.034 | 0.60
854 14 1.02 0.032 19.66 28.50 | 43.89 | 0.56 | 0.048 | 1.20
868 15 3.00 0.036 59.90 13.50 | 20.79 | 0.35 | 0.039 | 0.40
889 16 2.70 0.064 53.53 15.50 | 23.87 | 0.37 | 0.029 | 0.60
905 17 2.51 0.060 0.0050 32.02 23,00 | 35.42 | 0.67 | 0,034 | 1.40
925 18 2.58 0.032 40.52 20.00 | 30.80 | 0.61 | 0.044 | 1.20
936 19 2,54 0.072 54,29 15.25 | 23.45 | 0.43 } 0.068 | 0.60
952 20 1.84 0.064 44,11 19.25 | 29.64 | 0.58 | 0.048 | 1.00
965 21 3.34 0.072 0.0063 42,67 17.75 | 27.33 | 1.09 | 0.034 | 2.20
975 22 2.38 0.012 37.66 21,25 | 32.72 | 0.72 | 0.029 | 1.40
990 23 2.81 0.036 34.76 21,00 | 32.34 | 0.90 | 0.078 | 1.80
1005 24 2.23 0.072 40.80 21.00 | 32,34 | 0.26 | 0.116 | 0.20

*Nova Scotia Department of Mines (1966a)

#*Analyst reports the chloride determination of high NaCl concentrations appears to run about two per cent
higher than that calculated from the sodium determination; this would make the total mineral content closer
to 100 per cent




MCINTYRE LAKE DEPOSIT-CANSO-BRAS D'OR AREA
CANSO STRAT NO. 2 SALT ANALYSES METHODS
Sample Preparation

Received samples were crushed to -10 mesh through
a jaw crusher and cone crusher. A sample for
analysis was spllt out with a Jones splitter,
dried at 110°C in an oven and crushed to -200
mesh in a shatterbox.

Analytical Method

Ten grams of sample were weighed into a 100 ml
beaker and 25 ml of distilled water added. The
beaker was placed in a magnetic stirrer, stirred
for 15 minutes and filtered through a weighed
medium porosity filter crucible. The brine
solution was saved in a plastic bottle for fur-
ther analysis, while the residue on the filter
crucible was washed free of chloride with distil-
led water, dried at 110°C for 1 hour and
reweighed to give the per cent water insoluble.

The chloride content of the brine solution
was determined on an aliquot portion using the
method of Volhord, p. 271, 5th edition, Scotts
Standard Methods of Chemical Analysis.

S0, was determined on a 10 ml aliquot by
prec1p1tat10n as barium sulphate.

Ca, Mg and K were determined on a suitable
aliquot by atomic absorbtion spectrophotometry
using standards matching the NaCl content of the
sample and maintaining a 1% lanthanum chloride
content in both the samples and standards to
suppress interferences from SO,.

The specific gravity of the brine solution
was determined on a 10 ml portion wusing a
pycnometer.

The NaCl content was calculated from the
chloride content as follows: total chloride -
chloride from KC1l = chloride from NaCl, chloride
from NaCl x 1.65 = NaCl content. NaCl, K, Ca, Mg
and SO, were reported % w/w from the % w/v using
the specific gravity of the brine solution.

Notes: (after Hale, 1974)

The Percentage Water Insoluble column is the
total insoluble of the original sample at room
temperature (20°C or 68°F).

The Specific Gravity column is the specific
ravity of the brine solution at room temperature
?20"0 or 68°F).

For saturated salt water the specific
gravity is 1.20254 at 50°F (1.20104 at 20°C
calculated). Any increase in specific gravity
above 1.20104 can be attributed to other soluble
materials (such as potash salts).

The Sodium Chloride Percentage is the per-
centage of NaCl in a saturated aqueous solution.
At 20°C room temperature 26 per cent will be the
maximum percentage obtainable, i.e. grams of salt
(NaCl) in 100 gm of brine solution.
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Whenever the insolubles are about 10%, the
sodium chloride percentage of 26% will never be
reached.

The Parts per Million (1/1 000 000) column
represents the amount of each element (Ca, S
or Mg) dissolved out of the original sampl‘é
which is in solution as a brine solution. All
materials are related to the brine solution as
rams of material to 100 gm of brine selution
?600 ppm = 0.06%).

The analytical procedure starts in volumes
(grams of sample in 100 cc or ml of solution),
gpecific gravity is taken and a conversion is
made to grams of soluble material in 100 cc of
brine solution. This is converted to grams of
soluble material in 100 grams of brine solution
(by using the specific gravity). The percentage
NaCl is calculated by reducing the equivalent Cl
for the amomt of K. In the case of carnallite
K = 14.1%),

(KMgC14 0 or KC1.MgCl
there w1ll %e a slight ex %33 of Cl attributable
to the Na.

This analytical procedure and presentation
of results is the same as that requested and
provided for Dow Chemical of Canada Limited for
their Port Richmond core samples.
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MCINTYRE LAKE DEPOSIYT - CANSO BRAS D'OR AREA
Chemical analyses Canso Strat No. 2, McIntyre Lake deposit

SAMFLE WATER | SFECIFIC| SODIUM FARTS FER MILLION
DEFTH INSOL. | GRAVITY | CHLORIDE
FEET % % Ca S04 K MG
837 840 5.l 1.200 2440 400 1744 72 3
840~ 850 4,5 1.203 5.9 &00 1777 &5 2
850~ B840 4,9 1.203 25,9 541 1277 33 2
840- 870 1.7 1.204 | 24.0 1029 | 2397 23 3
870~ 880 1.0 1.204 [ 26.0 1242 | 2997 3 2
880~ 890 1.4 1.204 | 25.9 1194 2870 36 4
| 890~ 200 3.5 1.204 | 25.9 7 1911 49 &
B 900- 910 8.8 1.202 | 24.0 15 | 2204 43 4
| 910~ 920 7.3 1.203 25.9 833 2111 33 1
920~ 930 3.2 1.203 | 24.0 420 937 50 1
930~ 940 1.9 1.203 | 24.0 500 1525 147 z
940~ P50 19.1 1.180 3.5 1183 | 284% | 32% | %50
950~ 940 29,0 1,165 | 21.0 1390 2945 | 729 | %21
960~ 970 27.2 1.17% | 21.2 1848 | 3549 | as 349
970~ 980 19.3 1.176 | 22.5 1513 | 2735 | &80 18
980~ 990 19.4 1.181 3.4 1343 | 24687 | 409 3rs
9901000 49,0 1.139 18.0 1910 3470 830 553
1000-1010 4.6 1.121 15,5 2109 | 3457 | 400 479
1010-1020 1.7 L.204 | 24.0 482 1374 | 392 5
1020-1030 1e1 1.201 25,9 332 1374 114 4
1030-1040 1.8 1.204 246.0 802 1954 “é 4
1040~10%0 11.4 1,201 24,0 448 1178 30 4
10%0-1060 1.0 1.203 | 246.0 914 | 2285 34 2
10401070 5 1.204 | 24.0 1145 1591 525 &
10701080 4 1.203 | 24.0 244 584 | &85 7
10830-1090 1.1 1.204 | 24.0 797 1914 119 4
10%0-1100 15.9 1.189 | 24.0 12461 2851 303 187
1100-1110 15.0 1.192 24,7 872 1714 | 404 151
1110-1120 246.8 1.149 | 24.2 1026 1470 | 254 211
1120-1130 40,1 1,139 18.3 1421 1824 | 314 | 333
1130~1140 5043 1,114 15.3 15 258 | za2 344
1140-1150 27.3 1,148 | 21.9 10461 1570 157 155
11%0-1140 8.4 1.204 | 25.9 1094 | 2207 174 79
1160~1170 34.8 1.148 18.9 1455 | 4101 4% 12
1170~1180 47 .8 14125 15,9 2080 4852 42 7
11801190 13,0 1.190 24,3 1109 | 28574 32 3
11901200 53,6 1.124 14.3 20464 | 4928 44 10
1200~1210 a45.8 14153 19.7 1430 4079 41 3
1210-1220 177 1.188 24,0 1416 | 2854 | 259 &4
12701230 19.7 1.184 | 23.3 1414 | 3283 40 10
1230-1240 &7 .8 1,076 CR 1719 | 4491 37 14
1240~1.250 52.4 1,134 14.2 2482 4332 ?1 309
125012460 50,2 1.118 15,0 2540 3004 17% 85
1260~1270 42,1 1,138 18.2 422 233 189 35
1270-1280 82.9 14035 4,0 1814 | 4419 34 19
12801290 &1,4 14095 12.0 2283 | 5191 43 18
1290-1300 ©7 .2 1.096 12.1 2883 | 3988 182 91
1300~1310 44,5 1.130 146.8 2213 | 2870 219 12
1310~1320 73.7 14050 4.8 2874 1102 | 300 224
13201330 71,1 1.071 9.8 444 82 7% 41
13:30-1340 40.1 1.143 19.3 315 &2 | 221 28
13401350 9%5.3 1.000 1.0 1000 1495 | 280 33
13501340 A7.2 1,147 18.7 1549 | %049 &9 3
1360-1370 14.3 1,195 | 24.5 702 | 2140 133 3
1370~-1380 14.5 1.190 24,0 1176 | 3077 12 11
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Chemical analyses Canso Strat No. 2, McIntyre Lake deposit
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SAMFLE WATER SPECIFIC| SODIUM FARTS FER MILLION

DEFTH INSOL GRAVITY | CHLORIDE

FEET % % Ch S04 K MG

13801390 47 .3 1.126 16.3 1848 H1E5 40 16
13901400 2743 L.146 1.9 1372 4114 61 i7
14001410 -] 1.204 &5.9 ?13 2942 43 59
14101420 2.2 1.203 25.9 1014 3431 64 3
1420-1430 17.2 1.1€8 23.5 1430 4147 33 4
14301440 24.4 1.190 £3.9 1210 2383 47 v
14401450 24.5 1.174 2.4 1100 2139 61 i7
14501460 2146 l.178 22464 1690 3200 &7 i7
14601470 255 1,175 22.4 1872 2818 102 17
14701780 157 1.192 249.4 1442 3129 &54 é
14601490 19.7 1.183 a3, 1487 3091 ST é
14%0-1500 24.0 1173 &2.0 1656 3663 G é
15001510 37.4 o162 20.7 1738 3715 54 7
15101520 17.3 1.187 23.9 1179 2255 53 é
15201530 24,2 1.174 d2.2 1500 2572 70 ?
1530-1540 17.0 1.187 23.9 1600 3093 71 10
1340~1550 44,5 1.129 16.4 2214 4331 7% i0
15501560 41.7 1.136 17.1 2112 4123 73 @
15601570 2245 14175 2.6 1550 2966 140 23
15701580 S1.9 1.112 14.3 2430 37463 107 18
15801590 P2 1.193 5.5 12460 2746 &7 10
1590~1600 8.2 1.203 5.6 1400 3073 44 é
16001610 1l.6 1.197 25.0 1246% 3252 46 é
16101620 6.8 1.201 25.9 1165 2867 45 é
162014630 13.1 1.193 29.6 1320 3274 47 S
16301640 13.1 1.195 29.7 1528 3582 44 S
164014650 2841 1.164 20.8 isoo 34600 72 22
16501640 d0.4 14160 20,5 1750 32LE &9 24
1466014670 22.0 1.177 2.3 1540 3590 47 i0
1670-1680 185 1.184 23.4 1520 3240 57 i3
16801690 4.1 1.108 14.0 2436 4123 111 36
1690-1700 14.3 1.192 24.4 1442 3376 44 10
17001710 22.7 1.178 22.9 1120 2136 o7 16
1710-1720 1.7 1.200 25.1 1280 3377 43 b
1720-1730 138 1.192 25.0 1325 3193 41 S0
17301740 20.1 1.182 23.3 1522 3077 S50 15
17401750 22.6 14176 22.5 1666 3577 61 15
175017640 8.1 1.205 26.0 1261 2917 44 é
1760-1770 Se4 1.205 26.0 1260 2897 46 &
1770-1780 297 1.161 20.6 1620 4033 24 a8
1780-1790 P6.1 1.001 1.0 1150 2745 24 12
1790-1800 7548 1,062 7.7 2070 SH75 g 7
1800-1810 80.6 1.037 4.4 1697 4243 42 X7
1810-1820 629 1.082 10.9 440 467 S0 ig
1820-1830 81.0 1.032 4.3 1647 2037 124 468
1830~1840 ?23.6 1.010 1.3 1366 2310 &3 27
18401850 &H0.4 1.094 12.0 2260 4035 ?1 58
18%0-1860 685 1.071 8.9 2370 4518 112 b
18460-1870 68.4 1.071 8.8 2330 4814 111 74
18701880 b67.5 1.072 7.0 2330 4337 111 59
1880-18%0 755 1.051 6.4 2640 asei 133 83
1890~1%00 80.3 1,039 4.8 2270 3318 120 80
17200-1%10 67 4 1.070 8.9 2355 4307 112 &7
12101920 G554 1.093 ii.8 2470 3807 132 102
192201930 S54.2 1.107 13.7 2099 4140 108 83
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MCINTYRE LAKE DEPOSIT - CANSO BRAS D'OR AREA

Chemical analyses Canso Strat No. 2, McIntyre Lake deposit

SAMFLE WATER | SPECIFIC| SODIUM FARTS PER MILLION
DEFTH INSOL | GRAVITY | CHLORIDE
FEET % % CA S04 K| MG
19301940 59 .9 1.08% | 11.0 2020 | 4355 91 77
1940-1950 74,5 1.062 | 7.8 2140 | 4340 o4 B&
195017460 63,1 1.090 | 11.4 1926 | S096 56 40
19601570 42,8 1135|472 1750 | 4709 57 21
19701980 605 L.204 | 25,9 1079 | 2901 43 5%
1980-1990 24,9 1,478 | 22,64 1477 | 8315 44 &1
1990-2000 14.1 1.193 | 24.6 1257 | 2979 43 53
Z000-2010 50,9 1,093 | 43,4 2086 | 3636 80 40
2010-2020 44,2 1,134 [ 17.1 1975 | 4044 52 24
Z020-2030 46,0 1,131 | 16.8 1980 | 4046 44 24
20:30-2040 B35 1.156 | 19.9 1591 | 3508 51 17
2040-2050 17 o4 1.184 | 23.4 1266 | 3208 36 10
Z050~2060 3849 1.144 | 18.1 1650 | 3637 91 30
20602070 26.0 10173 a2,z 1483 | 3622 36 &
20702080 4.6 10155 | 19.7 1731 | BéBé 49 &
4 20802090 31.9 1ed41 | 2005 1533 | 3304 51, 10
i 2090-2100 11.5 1.200 | 25.4 1100 | 2899 34 &
i 2100-2110 5142 10117 | 15,1, 1969 | 4985 573 10
2110-2120 58,9 1,078 | 9.4 2050 | 5153 37 7
2120-2130 94,5 1,013 1.4 1283 | 3438 39 7
21:30-2140 S1.2 1,119 | 14,9 1876 | 5289 39 7
2140-2150 1.4 1.204 | 24,0 980 | 2760 34 &
21502140 4.7 1.204 | 25,9 10463 | 2850 364 6
2160-2170 1.1 1.204 | 25.9 s6%5 | 1264 43 5
2170-2180 29,2 1.1464 [ 20,9 1838 | 3680 68 20
21802190 14.4 1.196 | 24.7 1170 | 2572 63 10
21902200 B2, 7 14157 [ 19.9 1B1% | 3455 94 20
2200-2210 26,0 1.170 | 21,3 1692 | Baaq &8 15
2210-2220 21.3 1.183 | 23,1 1606 | 3165 &4 15
2220-2230 26,1 1,147 | 21,0 1714 { 3753 | 103 15
2230-2240 7.7 1.204 [ 26,0 1226 | 3230 40 1%
22402250 1.2 1,204 | 26.0 913 | 1756 51 a
ZREH0~2260 4 1,203 | 26.0 432 | 10B9 51 4
22602270 1.8 1,205 | 24.0 836 | 2301 4 9
22702280 1.5 1.204 |26.0 B30 | 1921 29 8
2280-2290 1746 1.190 |23.7 1411 | 3361 20 18
22902300 A4, 4 1,155 | 20,1 1662 | 3259 &9 41
2300-2310 55,0 1,141 | 14,0 2322 | 4935 7 34
2310-2320 8746 1,043 a5 2032 | 4885 24 &
2320-2330 47,7 1.128 | 14.1 2021 | 4908 44 17
2330-2340 54,8 1.109 |13.0 2596 | 4896 | B6 5%
2340-2350 A2, 4 1,158 |19.8 1813 | 4279 44 20
2350-2360 83.1 1.045 | 5.3 2a7s | 5879 23 15
2360 2370 NOT SAMPLED ANHYDRXTE (NIL SALT)
2370 2380 NOT SAMFLED ANHYDRITE (NIL SALT)
2360 2390 NOT SAMPLED ANHYDRITE (NIL SALT)
2390 2400 NOT SAMFLED ANHYDRITE (NIL SALT)
2400 2410 NOT SAMFLED ANHYDRITE (NIL GALT)
2410 2420 NOT SAMPLED ANHYDRITE (NIL SALT)
2420 2430 NOT SAMFLED ANHYDRITE AND LIMESTONE (NIL. SALT)
2430 2440 NOT SAMFLED LIMESTONE (NIL SALT)
2440 2450 NOT SAMPLED LIMESTONE (NIL SALT)
2450 2440 NOT SAMPLED LIMESTONE (NIL SALT)
2460 2470 NOT SAMPLED ANHYDRITE AND LIMESTONE (NIL SALT)
ZA70 2480 NOT SAMFLED ANHYDKITE AND LIMESTONE (NIL SALT)
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Chemical analyses Canso Strat No. 2, McIntyre Lake deposit
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SAMFLE WATER SFECIFIC| SODIUM FARTS FER MILLION

DEFTH INSOL GRAVITY | CHLORIDE

FEET % % Ca S04 K MG
2480 2490 NOT SAMFLED ANHYDRITE (NIL. SAL.T)

2490 2500 NOT SAMFLED ANHYDRITE (NIL SALT)

25002510 13.0 1,195 4.9 1272 2894 &0 Sé
2510~2520 14.5 1.195 25.0 1405 3364 26 13
25202530 14.7 1.191 24.4 1444 3371 47 &
25302540 50.8 1.114 14.4 2603 4740 79 43
25402550 30.1 1.142 20.5 1480 2750 &8 31
25502540 26.9 1.1469 21.2 1622 3289 o1 27
25602570 29.6 1.162 20.5 1652 3397 51 17
25702580 23.9 1.174 21.8 1635 35848 51 13
25802590 31.2 1.140 20.5 1275 2245 51 17
25920-2600 6.9 1.205 25.9 1195 246490 4¢ &
26002610 39. 1.144 18.46 1503 2504 5 21
2610-2620 41.1 1.138 17.9 1318 2152 =Y. 21
26202630 285.7 1.171 2.0 1280 2364 17 17
246302640 223 1.179 22.3 610 419 54 13
26402650 33.7 1,155 19.9 1714 3110 55 20
26502660 21.3 1.181 2.9 1456 3184 59 13
24602670 7.0 1.204 25.9 1212 2473 33 4
246702680 17.3 1.188 24,0 1435 3055 47 10
246802690 12.8 1.198 24,9 1400 3249 4é b
26920~-2700 11.8 1.200 255 12590 2743 44 10
2700-2710 8.8 1.142 20.4 1483 4080 77 26
2710~-2720 29.7 1.143 Z29.7 2099 4215 80 24
27202730 249.8 1.173 2240 1688 3464 58 17
27302740 45,6 1.129 14.5 2409 4743 134 24
27402750 17.7 1.187 23.6 1331 3032 77 14
275027460 275 1l.1466 Z1.1 1698 3630 61 20
27602770 10.0 1.202 25 .9 1247 3024 76 P
27702780 Geb 1.205 2640 1212 2770 112 @
27802790 2.7 1.20%5 26.0 1095 24671 26 4
27902300 3.6 1.205 24640 P95 2431 26 ]
2800-2810 2.5 1.205 26.0 P95 24990 36 )
28102820 1.9 1.203 246.0 831 1.877 56 =
2820~2830 77 1.202 25.7 1247 2910 43 a
283022340 ?.4 1.201 256 1265 3062 44 10
2840--28%0 8.6 1.202 25.7 1289 2974 33 10
285028460 6.4 1.204 25.8 1295 3000 33 &
28602870 Gl 1.204 24,0 1086 24614 33 8
28702880 28.8 1162 20.8 1755 3829 S8 20
28802890 26.6 1.168 21.2 1455 2357 68 20
28902900 4645 1126 15.9 1119 4752 58 24
2900~-3000 9047 1.118 14.7 1036 4898 o3 14
29102920 aBs.7 1.142 19.1 28 4062 5é 15
29202930 2.8 1.203 2640 690 1501 34 4
29302940 20,3 1.183 23.3 676 3274 37 &
29402950 43,2 1.142 i8.8 2679 24633 127 36
29502940 13.0 1.197 24.8 1002 2341 53 9
2960-2970 I3.5 1.154 19.5 1802 3573 83 24
29702980 30.0 1.161 20.5 1739 4023 37 10
29802990 14.9 1.193 24.5 1257 2886 37 10
2990~-3000 24,9 1.174 22.2 1384 1789 47 8
3000~3007 39.7 1.140 17.7 2000 4155 73 24
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PORT RICHMOND DEPGSIT - CANSO-BRAS D'OR AREA
Table 7-5. Analyses of composite salt samples, drillhole DCPR-1, Port Richmond deposit (Rowe, 1967)

Interval Na C1 Ca SOH K Mg Fe#xx Sr Br Water* Acid**
(ft.) (%) (%) (%) (%) (ppm) (ppm) (ppm) (ppm) (ppm) | Insoluble |Insoluble
(%) (%)
1695.5-1782.5 311 47.8 2.4 6.6 70 20 - 130 35 11.0 40.9
1782.5-1792.5 32.6 47.2 0.9 2.3 260 55 - 55 35 17.2 80.5
1792.5-1810.5 20.2 31.8 2.2 5.6 250 90 15 90 35 38.6 37.9
1825-1832.5 29.5 41.9 2.1 S.4 240 45 - 90 25 21.8 53.8
1832.5-1887.5 33.8 48.5 1.6 3.8 310 15 - 80 40 9.9 62.5
: 1887.5-2015 34.2 52.2 1.3 2.9 250 25 - 65 50 7.6 4.1
i 2015-2115 28.7 42.8 1.9 4.7 60 10 - 100 35 21.3 57.4
‘ 2115-2195 31.6 49.3 1.6 3.8 80 20 - 95 45 12.0 58.0
2195-2295 33.2 50.8 1.6 4.0 70 15 - 80 75 8.9 54.9
2295-2375 33.8 50.6 1.5 3.4 70 20 - 70 45 9.1 57.8
L 2375-2435 31.4 48.2 1.5 1.1 60 10 - 80 35 12.6 56.7
; 2435-2495 31.3 46.6 1.8 4.6 60 20 - 95 40 14,2 58.4
, *100% - % water insoluble = % NaCl ** In 20% HCl at 80° for 30 minutes *#% . Fe less than 10 ppm

NGTE: 5 g sample in 250 ml H.O st B0°F, snalysis are of wster soluble fraction; I less than 1 ppm in all samples.

Table 7-6. Analyses of composite salt semplea (aalt core basia) drillhole DCPR-2, Port Richwond deposit* (Rowe, 1968a)

Interval Ns ClL Ca S0, K Mg Fe Sr co I#* 8r Wster Acid
(ft.) (%) (%) (%) (%) (ppm) (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | Insoluble [Insaluble
(ppm) (%)
\i‘ 1802-1853 35.4 54.4 | 0.52 1.12 0.010 12 0.007 31 153 - 34 8.32 4.4
H, 1861-1891 32.8 50.5 { 0.59 1.18 0.040 47 0.007 38 129 - 44 13.9 1.1
i‘ 1891-1946 30.7 | 47.2 | 0.68 1.34 0.034 56 0.008 49 216 - 37 19.3 15.2
" 1946-1956 13.0 21.0 | 0,86 1.50 0.071 200 0.026 100 135 - 32 61.8 46.3
19561986 33.2 50.9 | 0.58 1.18 0.060 97 0.016 41 128 - 39 13.3 8.1
: 1986-2001 32.2 50.5 | 0.65 1.32 0.29 190 0.032 38 130 - 55 13.2 9.72
\! l 2001-2015 | 27.0 { 43.0 | 0.65 1.18 1.05 400 0.020 52 181 - 89 25.9 22,2
| N 2015-2036 | 27.7 | 44.4 | 0.69 1.42 0.26 300 0.057 28 130 - 52 23.8 19.4
" 2036-2051 24.5 37.9 | 0.74 1.54 0.18 240 0.012 34 166 - 37 33,7 26.5
" 2051-2066 30.1 42.5 1.39 2.60 0.24 260 0.057 25 129 - 47 18.5 14.2
'1 2066-2081 29.8 | 46.1 0.69 1.49 0.086 170 0.085 27 153 - 37 21.0 16.7
2081-2110 32.0 50.7 | 0.58 1.35 0.029 86 0.057 23 128 - 22 16.4 12,7

*Anslyat, R. A, Bredeweg, Analyticsl Laboratoriea
**leas than 5 ppm
PORT RICHMOND DEPOSIT - CUMBERLAND AREA
;‘\ Table 7-7. Analyses of compoaits sslt samplea (aslt brine basis) drillhole DCPR-2, Port Richmond deposit®* (Rowe, 1968a)

interval Na Cl Ca S6, K Mg Fe Se Cog Ins
(fr.) (%) (%) (%) (%) (%) (%) (ppm) | (ppm) |(ppm) | (ppm)

@
b

Sample Water
(gm) (gm)

g
2

50.00 157.9
50.02 160.10
50.02 162.0%
50.08 154.43

il 1802-1853 8.70 | 13.3 0.13 0.27 0.0025 3 0.002 7.8 37.5 -

2‘ 1861-1891 8.09 | 12.4 0.15 0.29 0.0099 12 0.002 9.4 31.7 -
i 1891-1946 7.59 | 1.7 0.17 0.33 0.0084 14 0.003 | 12.0 54.0 -
1946-1956 3.75 6.06 | 0.25 0.43 0.021 57 0.008 | 29.0 39.0 -

-

MO N O WS WY = 0 =@
VW OVOOONwO = 0OWw

-

1 1956-1986 8.25 | 12.7 0.14 0.29 0.015 24 0.006 | 10.0 31.9 - . 50.01 157.79
*; 1986-2001 7.71 | 12.2 0.16 0.32 0.070 47 0.009 9.2 34.0 - 13. 49.99 163,21
‘ 2001-2015 7.09 | 1.3 0.17 0.31 0.28 110 0.006 | 14.0 47.6 - 2 49.99 153.32
ii 2015-2036 7.1 | 1.4 0.18 0.37 0.066 76 0.0%4 7.2 33.% - 13. 50.00 156.00
i 2036-2051 6.24 9.69 | 0.19 0.39 0.046 61 0.004 B.6 42,5 - . 50.03 162,77
i 2051-2066 7.64 | 12.0 0.16 0.35 0.060 65 0.014 6.2 32.6 - 12. 50,02 156. 63
!w 2066-2081 7.45 | 1.5 0.17 0.37 0.022 43 0.021 6.7 38.3 - . 50.01 160.45

2081-2110 8.21 { 13.0 0.15 0.35 0.0074 22 0.014 5.8 32.8 - 50.11 153.41

i *Anslyst, R. A. Bredewsg, Anslyticsl Lsboratories
2‘\ #*]ess than 1 ppm.
i
i}

Chemical analyses, salt core samples, DCPR-2, analyses in per cent (Rowe 1968a).

i Sample Interval (ft.) Lsb No. |NSDM Sampls Br K NaCl | Ineoluble Lot

|

1» 2029.5-2036.0 (chipa) $1660/1 DCPR 2-1 0.0053 0.16 82.80 18.62 0,49
\’ 2050.3-2057.5 (chips) 2 -2 0.0040 0.44 65.79 23,90 1.69
|

i

2057.5-2064.7 (6" asmple) -3 0.0057 4.10 56,13 28,01 2.32

1“ ; 2072,0-2079.2 (6" sample) -4 0.0047 0.19 68.58 2. 77 1.92
il 2079.2-2086.4 (6" aample) -5 0.0050 0.53 69.09 21.77 1.52

“ -6 0.0050 0.16 75. 44 17.54 1,26
“ -7 0.0030 0.08 45.47 39,61 1.32

-8 0.0033 0.09 73.15 18.34 1.56

2086.4-2093.6 (6" sample)
2093.6-2100.8 (6" aampls)
2114.8-2122.0 (6" sample)

@ NNV E W

l *Anslyses by Nova Scotis Research Foundstion; K. S. Maclean, analyst (Rows, 196Ba).
f
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Table 7-8. Analyssa* of composite sawples OCPR-3, calculated on salk core basis, Port Richwond Deposit (Rowe, 1968a).
Interval Na cl Ca sa, K Mg Fex® or DEI‘,1 [wee Br Water Acid
(ft.} (%} (%) (%) %) (%) (ppm) (ppm}| (ppm}{ {ppm) | (ppm) |{ppm)| Insaluble | Inscluble
(%) (%)
1742-1841 35.7 54,5 0. 6B 1.45 D.06& 105 0.88 51 150 6.3 46 7.81 5,97
18411939 14.9 2r1 a.76 1.72 d.038 a5 0.14 74 204 - 0 &62.0 45,7
1939.2040 3.2 48.2 Q.72 1.58 0,082 10% - 53 112 8.5 4B 17.1 9.86
2080-215%6 30.4 46.5 0.75 1.60 a.10 95 - 65 95 B.7 48 20.0 13.5
2156-2200 16.7 27.1 1.01 1.44 0.21 290 1.46 154 205 - T4 5.5 41.4
2200-2246 35,4 5.7 0,71 1.63 0,081 65 - 44 209 5.8 38 11.48 T.62
2204-2336 30.9 47.6 D.78 1.68 0.12 190 1.46 73 160 - 57 18,2 14,2
2336-2442 3.3 47.9 D.73 1.61 0.14 20% 0.17 4 160 - 68 17.7 153
2462-2480 19.0 36,1 0.ed 1.03 0.17 26% 0,40 350 180 8.5 64 4.4 7.4
2480-2606 3z 49,9 0.71 1.61 G.19 215 - 40 150 - 96 14.8 9.77
2606-2693 10,4 16.8 0.78 1.16 0.18 05 0.17 144 150 - &2 69,3 62.4
2693-2779 36,3 55.7 0.53 1.20 D.13 105 1.5 29 94 - 39 5.7 5.03
2779-2825 13.5 21.8 0.58 1.00 0,13 690 0.10 132 120 6.1 -] 61.3 57.2
2826-30%3 28.% 43,4 Q.75 .71 0.047 125 - 54 239 4.6 53 25.0 14.0
I053-31167 26.6 40.0 Q.77 1.7% 0.026 95 - &0 170 5.1 36 30.8 0.1
3167-3224 10.9 16.7 0.51 0.85% 0.043 225 - 96 250 - 30 70.3 57.9
3224-335% 12.3 18.9 4. 40 D.49 0,053 185 - 59 290 4.2 3z 66,3 50.7
3355-3614 25.9 38.4 0. 74 1.64 0.042 223 - 63 298 - 39 33.2 25.6
3667-370% 11.3 17.2 0,24 0,15 0.063 33 - 98 242 4.7 23 0.8 54.9
3Bas-4104 4.9 7.4 0.66 1,55 0.035 145 - 2 260 4.2 27 5.6 5.9
4104-420% 1.0 16.7 0.26 0,34 0.049 225 - Il 270 6.3 22 A 51.3
4205-4324 26.5 40.6 0.73 1.67 0.026 104 - 72 256 8.2 24 3.1 2.7
4324-4356 13.5 0.7 0.56 1.22 0.031 115 0.12 74 160 4.2 18 3.8 52.9
4356-4519 29.4 44.5 0.72 1.67 0.01% 80 - e 220 5.5 23 232 15.5
4519-4562 1.4 19.0 0.12 0.1% 0.028 105 0.10 33 249 4.2 19 68,5 52.5
4562-4642 31 50.3 0,68 1.68 D.044 130 - 40 170 4,6 36 1.9 9.4
4642-4726 330 49.8 k.65 1.63 0.9083 79 - 51 158 5.4 34 14,2 B.64
4726-4813 29.7 an. 7 0.72 1.72 .18 165 - 49 195 5.9 42 23.0 16.60
4813-0929 28.8 43.6 Q.72 1.76 0. 060 125 - 50 195 4.6 45 24.8 16.7

*Analyst, Pann Schloemann, Analyticel Leboratories
*+fa leas than D.D5 ppm

*##[ {eas than 4 ppm

PORT RICHMOND DEPOSIT-CANSO-BRAS D'OR AREA

Table 7-9. Anslyses® of composite samples, caelculeted on brine bssis, from drillhole DCPR-3, Port Richmond deposit (Rowe, 1948b).
Interval Na ci Ca 50, K Fpes Sr Loy Joes Br Sample Water
(ft.) (%) %) %) (%) (%) (ppm)| (ppm) § C(ppn)| -Cppm) {ppm) | (ppm) {q) (9]
1742-1841 H.86 155 a.17 0. 36 0.01a 26 | 0.22 13 37 1.7 11 50.02 155.37
1841.1939 4.06 6.5%8 0,22 0. 49 D0.011 27 | 0.040 | 20 =8 - 5.7 50.11 157.22
1939-2040 T.92 12.2 0.18 0.40 0.021 27 - 13 30 2.1 13 50,00 155.41
2040-2156 1.76 1.9 0,1% 0.41 0,026 24 - 17 24 2.2 13 50.02 155.93
2156-2200 4,52 7.33 0.27 0.39 0.0%6 77 | 9,40 42 56 - 20 25.00 80, 11
2200-2246 8.12 12.6 0.17 0.40 0,020 15 - 11 36 1.% 9.1 50,01 161.66
2246-2336 7.68 il.8 a.19 0,42 0.030 47 1 0.36 18 40 - 14 25.a0 80.02
2336.2462 7.77 1.9 0.18 0.40 0.035 51 | 0.043 | 18 40 - 17 50.01 160.33
24622480 5.09 4.06 0.24 0.28 0.947 71 0.11 94 48 2.3 17 50.02 140.00
2480-2604 7.85% 12.2 D.148 a.39 0.047 53 - 10 37 - 24 50.00 161.25
26062693 2.95 4.77 D.22 0.33 0.050 258 | 0.049 | 41 4% - 18 50.00 160.29
2693-2779 B.76 15.4 D.13 a.z9 0.03 25 | 0.38 6.9 23 - 2.4 25.00 80.10
2779-2826 3. 16 6.06 0.15 0.28 0.036 192 | 0.027 | 37 33 1.7 15 50.40 160, 2%
2B26-3053 7.19 mn.o 0.1% .43 0,012 »n - 14 &0 1.2 13 50,13 160,83
353-3157 6.82 10.3 0.20 0.45 a,on7? 24 - 15 [ 1.3 2.1 50,02 160,19
367-3224 .1 4,77 0.15% 0.24 0.012 &4 - 24 71 - 8.7 50.0% 160, 3B
3224-3355 3.a6 5.32 o, 11 0.4 0.01% 52 - 17 B2 1.2 2.0 50.03 161.0%
3355-3614 6.63 10.0 a. 1% D.43 0.011 58 - 15 78 - 10 50. 36 159. 78
3667-3705 3.16 4,82 0,07 0.04 0.018 88 - 28 2] 1.3 6.4 49.48 176,64
3446-4104 6.47 2.7 0,17 0.40 0.009 38 - 12 &7 1.1 7.1 50,02 160,23
4194-420% 318 4,79 0.07 0.10 D.014 64 - 0 77 1.8 6.4 50.03 160,37
4205%-4324 6.90 14.5 a.1% 0.43 0.007 27 - 19 67 1.1 6.2 50.66 159.52
4324-4356 3.80 5,82 0.16 0.3 0.p0% 32| 0.030 (| 21 45 1.2 5.1 50.04 159.97
4356-451% 7.41 1t.2 D.18 0.42 0.005 24 - 18 55 1.4 5.7 50.03 160,37
4519-4562 324 5.41 0.04 0,04 0,008 30 | 0.03a 9.4 7 1.2 5.3 50,09 160,33
4562-4642 B8.34 2.4 0.17 0,41 0.011 3z - 9.8 42 1.1 8.9 50.05 160,29
4642-4726 B.20 12.4 0.16 0,40 0,021 20 - 13 39 1.4 8.3 50.%0 160,11
4726-4813 7.46 11,3 0.18 0.43 0.04% 42 - 12 49 1.5 12 50,90 160,23
48134929 7.28 11.0 0.18 9.44 0.015 3z - 13 49 1.2 10 5,08 160,51

J

“Pennn Schlvemann, Analytical Laboratories
**Fa legs than 0,01 ppm

#¥2l Jess th

4t 2 2

an 1 ppm
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PORT RICHMOND DEPOSIT-CANSO-BRAS D'OR AREA
Table 7-10. Analyses of salt core samples, drillhole PM-1, Port Richmond deposit

(Rowe, 1966).

Sample Water Specific Sodium

Interval Insoluble Gravity Chloride Calcium Sul fate Potassium Magnesium

(feet) (%) (%) (%) (ppm) (ppm) (ppm) (ppm)
926.5 - 939.5 3.54 1.203 25.85 830 2050 36 2.5
1038.5 -1045.5 50.22 1.118 15.10 1870 5070 26 5.1
1056.5 -1065.5 31.48 1.155 20.05 1520 4100 38 1.9
1065.5 -1074.5 34.83 1.152 19.47 1562 4100 38.5 1.9
1074.5 -1083.5 58.60 1.090 11.68 2290 5704 25 1.2
1083.5 -1092.5 61.96 1.065 8.07 2050 5470 19 1.9
1092.5 -1101.5 57.88 1.097 12.56 2051 5400 30 1.9
1101.5 -1105.5 36.31 1.146 18.90 2000 4490 46.5 2.7
1105.5 -1115.5 40.50 1.137 17.56 1950 4950 50 2.3
1115.5 -1125.5 39.18 1.140 18.20 2070 4800 58 4.0
1125.5 -1135.5 32.90 1.151 19.48 1650 4510 52 5.2
1135.5 -1145.5 36.68 1.146 18.60 2070 4700 56 1.0
1145.5 -1155.5 38.80 1.141 18.35 1800 4780 34 1.8
1370 1381 9.17 1.200 25,75 959 2547 5.5 6.2
1381 -1392 2.72 1.202 25.90 850 2450 71 17
1392 -1403 5.28 1.202 25.98 960 2750 60 2.5
1451.5 -1461.5 5.35 1.202 25.89 981 2676 22 1.5
1461.5 -1471.5 6.83 1.202 25.95 1000 2600 44 1.0
1471.5 -1481.5 9.57 1.202 25.90 1167 2950 22 1.9
1481.5 -1493 24.85 1.165 22.15 1500 3650 13 6.2
1507.25-1513 12.75 1.195 25.30 1300 2860 36 5.0
1514 -1524 10.60 1.197 25.60 960 2600 21 2.5
1524  -1534 3.36 1.202 25.97 790 2150 22 1.3
1534  -1543.5 8.70 1.201 25.85 982 2736 21 2.5
1547 -1556.2 27.00 1.170 22.68 1530 3390 49 8.6
1637  -1647 34.25 1.164 20.90 1632 3661 70.5 16
1647  -1657 10.36 1.201 25,95 849 2338 34 4.6
1657 -1667 20.35 1.189 24,47 883 2290 53 9.5
1667  -1677 4,63 1.203 25.95 939 2453 41 2.5
1677  -1687 4,56 1.203 25.98 835 2200 34 2.1
1687 -1697 2.69 1.203 25,97 750 2200 29 2.0
1697 -1707 2.45 1.203 25.97 790 2450 28 6.7
1707 -1717 6.78 1.201 25.93 870 2080 35 5.0
1717 -1729 18.91 1.189 24.80 1051 2386 19 13.5
1729  -1740.5 19.18 1.184 24,28 1050 2358 46 12
1815  -1818.75 9.37 1.202 25.92 998 2650 29.8 2.5
1822.3 -1818.3 18.34 1.186 24.2 1265 3150 33 5.1
1838.2 -1851 7.34 1.202 25.95 875 2400 21 2.5
1851 -1863.9 17.88 1.187 24.20 1160 2822 29 2.9
1968.8 -1977.8 2.48 1.202 25.91 956 2734 28 2.1
1977.8 -1986.8 1.57 1.201 25.98 7N 2220 41 2.1
1986.8 -1995.8 9.25 1.201 25.93 1000 2847 42 3.8
1995.8 -2005.5 3.02 1.203 25.92 946 2437 29 1.7
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SALT PRODUCTION
IN
NOVA SCOTIA







YEAR MALAGASH NAPPAN PUGWASH
(tons) (tons) (tons)

1920 3,095

1921 2,606

1922 5,250

1923 3,91

1924 5,239

1925 6,249

1926 7,985

1927 12,49

1928 19,671

1929 30,625

1930 25,703

1931 25,951

1932 29,082

1933 34,005

1934 45,482

1935 34,886

1936 40,586

1937 47,249

1938 46,355

1939 49,318

1940 44,192

1941 52,522

1942 50,791

1943 44,606

1944 39,397

1945 36,120

1946 40,625

1947 28,375 22,363

1948 28,824 34,068

1949 42,410 42,680

1950 54,989 46,886

1951 72,795 54,931

1952 82,427 55,692

1953 71,034 60,279

1954 80,652 66,807

1955 67,881 75,529

1956 46,964 87,232

1957 39,021 85,056

1958 45,306 81,068

1959 17,834 83,179 20,791

1960 85,415 78,345

1961 84,806 151,079

1962 93,603 224,057

1963 98,962 264,549

1964 97,029 357,423

1965 107,418 339,406

1966 112,046 365,343

1967 108,366 385,752

1968 111,713 391,574

1969 104,242 465,774

1970 106,046 587,744

1971 96,333 735,685

1972 96,396 768,446

1973 108,619 683,219

1974 103,821 732,038

1975 97,485 810,676

1976 92,938 927,236

1977 96,500 906 ,786

1978 98,198 907,481

1979 87,979 1,177,365

1980 105,369 998,141

1981 86,598 918,373

1982 78,569 1,153,431

1983 70,780 726,440

1984 63,171 762,696
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APPENDIX 4

INDEX MAP OF GRAVITY SURVEY COVERAGE IN NOVA SCOTIA













APPENDIX 5

A PHOTOGRAPHIC HISTORY OF SALT AND POTASH EXPLORATION AND MINING IN NOVA SCOTIA
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The first rock salt mined in Canada was hoisted at the Malagash Mine, Cumberland County, Nova Scotia on
September 2, 1918. Small quantities of potash were produced from this mine beginning in 1921 and

represented the first documentation of the presence of potash in the Windsor Group evaporites of
Atlantic Canada.
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