CANADA
DEPARTMENT OF MINES AND TECHNICAL SURVEYS
DOMINION OBSERVATORIES

PUBLICATIONS

OF THE

DOMINION OBSERVATORY
OTTAWA

Vol. XVIII, No. 1

Gravity Measurements Over the

Cumberland Basin, N.S.

By

G. D. GARLAND

Reprinted from
The Canadian Mining and Metallurgical Bulletin, Vol. 48, 1955

Ce document est le produit d'une
numeérisation par balayage
de la publication originale.

This document was produced
by scanning the original publication.



allandry
transparent narrow





Gravity Measurements over the Cumberland Basin,

Nova Scotia

By G. D. GARLAND

(Transactions, Volume LVIII, 1955, pp. 90-98)

INTRODUCTION

LTHOUGH the presence of

rock salt in the Carboniferous
basin of northern Nova Scotia has
been known for at least one hun-
dred and twenty years, and salt has
been mined at Malagash continu-
ously since 1919, certain character-
isties of the deposits make explora-
tion by drilling or surface examina-
tion difficult. The surface rocks of
the basin are, in general, of Penn-
sylvanian age, while the salt occurs
in the Mississippian Windsor
group. The latter rocks are brought
to the surface only along anticlinal
folds, or as irregular fault blocks.
Because of the limited areal extent
of these Windsor exposures, and
their complicated internal structure,
geophysical  surveys, especially
gravimetric, can be of considerable
aid in outlining the more favourable
areas.

The present paper describes the
results of recent investigations by
the Dominion Observatory, in co-
operation with the Nova Scotia De-
partment of Mines. It includes a
regional study of that section of
the Cumberland basin lying between
Springhill and Malagash (Figure
1), and a much more detailed sur-
vey of the immediate vicinity of the
Malagash deposit itself. This de-
posit had been studied by Miller
(6, 7) with the torsion balance near-
ly twenty years before, and a di-
rect comparison between the results
given by the two types of instru-
ments is therefore possible.

GEOLOGY OF THE AREA

The region to be studied forms
part of the extensive Cumberland
basin of Carboniferous deposition.
It is well covered by the one mile
to the inch map series of the Geo-
logical Survey of Canada, and is de-
scribed fully by Bell (1) and Nor-
man (8). This outline, which is
drawn largely from publications of

*Dominion Observatory, Depart-
ment of Mines and Technical Sur-
veys, Ottawa.

TABLE OF FORMATIONS

Pictou Series

Sandstone, shale, conglomerate

PENNSYLVANIAN Cumberland Series Sandstone, conglomerate, shale
Riversdale Series Boss I}:olint formation: sandstone,
shale.
Claremont formation: conglom-
erate, sandstone, shale.
Middleborough form’n Sandstone, shale
MISSISSIPPIAN

Windsor group

Shale, sandstone, gypsum,
limestone, salt

PRE-CARBONIFEROUS

Complex of sedimentary and
volcanic rocks intruded by
granite, etc.

the Geological Survey, is intended
only to present the general nature
of the formations and the struc-
tural relationships that are to be
dealt with in the interpretations of
the gravity anomalies.

The Cumberland basin lies be-
tween the exposed pre-Carbonifer-
ous ridge that forms the Cobequid
mountains to the south, and the
concealed extension, inferred from
previous gravity observations (3),

of the Caledonian mountains to the
north, The general sequence of rocks
in the area, with the lithological
nature of each series or formation,
is given in the accompanying Table.

The thicknesses of the various
series are rather variable over the
area, but the total thickness of the
Pennsylvanian strata alone is sev-
eral thousands of feet. The Middle-
borough formation, which lies im-
mediately above the Windsor group,
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GLASGOW

Figure 1.—Outline of the area of northern Nova Scotia covered by the
regional gravity survey,
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Figure 2.—Bouguer gravity anomalies and generalized geology of a portion of the Cumberland basin.

ranges in thickness from a few hun-
dred to about three thousand feet.
A generalized section of the
Windsor group itself in the area is
given by Bell (1), as follows:

Red sandstone, siltstone, etc. . 400 ft.
Calcareous member:

limestone, etc........... 125 ft.
Red shale, mudstone. etc.. ... 800 ft.
Gypsum-anhydrite-salt

1337531412 S S 500ft.

The lowest member of the group
offers little resistance to erosion,
and where it has been brought to
the surface the actual rock expos-
ures are characteristically poor.
Very often, its presence can only

be inferred from topographical fea-
tures, such as ‘sinks’ and ponds,
produced by solution. Where the
structure of the Windsor areas can
be deduced, the strata are in general
found to be steeply dipping and
highly contorted.

Overlying formations up to and
including the Boss Point appear to
have been deformed by major forces
acting before the deposition of the
Pictou series. Thus, although the
Windsor exposures lie along the
axes of anticlinal folds in this ser-
ies, the dips of the Pictou strata
are much more regular and gentle
than those of the pre-Pictou rocks.

The actual contact relationships

(2]

— g —

between the Windsor group and
younger rocks are quite varied
among the different exposures. At
places along the Claremont anti-
cline, which extends from near
Springhill to Malagash point (Fig-
ure 2), the Windsor beds are found
to lie conformably beneath the
Middleborough  formation. More
often, however, the areas of Wind-
sor rocks are in fault contact with
rocks as young as the Pictou series.
In the case of the exposure south
of Pugwash, the Windsor group is
apparently bounded on all sides by
overlap of the Pictou strata, and
the relationships with formations
older than the Pictou are not known.



NORTHUMBERLAND

STRAW

For the interpretation of the
gravity anomalies, a knowledge of
the densities of the rocks involved
is of prime importance. The data
available, which include values
measured by Miller (6) and by the
writer, are summarized in Table I.

Although the range in density be-
tween lithological units of a forma-
tion may appear to be greater than
the difference between formations,
certain generalities may be noted.
The Boss Point formation, which is
fairly thick (2,000 to 4,000 feet)
throughout the area, is on the whole
probably less dense than the over-
lying Pictou series. The Windsor
group on the average is less dense
than the majority of the younger

formations, as the dense limestone
member it contains is quite thin. It
is apparent that local concentrations
of gypsum, and especially of salt,
will largely control the exact den-
sity of the Windsor. These relation-
ships suggest that the gravity ob-
servations may be applied to the
problem of outlining the various
Windsor exposures, and, on a more
detailed scale, to the detection of
salt concentrations within these
areas.

Tue OBSERVATIONS

Quite different field procedures
were employed on the regional and
detailed surveys. For the former,

gy

Figure 2. (For caption, see page opposite)

¥ (el

stations were spaced at intervals of
about half a mile along the avail-
able roads through the area. The
gravity readings were taken with a
North American instrument, whose
scale constant was 0.2315 milligals
per division. All observations were
made relative to bases at Tatama
gouche, Pugwash, or Oxford, which
were in turn connected to a previ-
ously established main base at Am-
herst (8). The elevations of the ma-
jority of the stations were obtained
by readings with two aneroid baro-
meters. As control points in the
form of bench marks and map ele-
vations were plentiful throughout
the area, the station elevations are
probably reliable to about five feet,
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Figure 3.—Bouguer gravity anomalies of the Malagash area



TaABLE 1.— DENSITIES OF CARBONI-
FEROUS ROCKS OF THE CUMBERLAND

BAsIN
Rock TYPE DENSsITY | OBSERVER
Gm. per cc.
Picrou:
Sandstone. . ... 2.48 G.D.G
Sandstone. . ... 2.45 AHM
Conglomerate. .| 2.36 AHM
Boss POINT:
Sandstone. . ... 2.35 G.D.G.
Sandstone. . ... 2.33 AHM
Red shale...... 2.56 AHM.
CLAREMONT:
Conglomerate. .| 2.42 G.D.G.
MIDDLEBOROUGH:
SHale. =i Ltz 2.44 G.D.G.
Sandstone. . ... 2.47 « | GDG.
WINDSOR:
Red shale. ..... 2.42 G.D.G.
Red shale...... 2.50 A HM.
Yellow shale. . .| 2.17-2.30] A.H.M.
Anhydrite. . ... G.D.G.
Gypsum....... 2.3 (Smithson-
ian Tables)
STt ) e 2.16 A.HM.
Limestone. . ... 2.69 G.D.H.

and the error from this cause in the
Bouguer ‘anomalies’ is about 0.5
milligals (i.e., 5 parts in the last
figure of the quantities plotted on
the map, Figure 3). In computing
these anomalies, a density of 2.67
was adopted for the rocks above
sea-level, so that the values would
be directly comparable to those on
the gravity map of the Maritime
Provinces (3). It is apparent that
this density is rather high for the
particular region, but very few of
the stations are as much as 200 feet
above sea-level, and the resulting
uncertainty for these highest sta-
tions is not greater than 0.5 milli-
gals. The Bouger anomalies are
plotted on the map in units of 0.1
milligal (0.0001 em. per sec.?), and
are contoured at intervals of lwenty
of these units.

In the case of the detailed survey
of the Malagash area, a rectangular
grid of 300 feet was used {Figure
8). Gravity observations were taken
with a Worden gravimeter, scale

constant 0.1114 milligals per divis-
ion. The observations were made on
short loops out from base stations
distributed along the main east-west
road. They are believed, on the basis
of repeat observations at certain
stations, to be accurate to about
0.02 milligals. Elevations for all sta-
tions were obtained by spirit level-
ling with a Zeiss auto-level. The
mean closure error on levelling cir-
cuits was about 0.05 foot. The Bou-
guer anomalies were computed for
a density of the surface material
of 2.0 grams per cubic centimeter.
This figure was adopted as a4 mean
between the soil density of 1.7 and
the rock densities of 2.3 to 2.4.
The land surface is fairly level over
much of the area, except for minor
undulations in the glacial drift. To-
ward the southern limit of the sur-
vey, however, it rises gradually to
about 150 feet above the sea. Since
a rise in the bed-rock surface is
assumed beneath this higher ground,
a density intermediate between that
of rock and soil was adopted.

The topography, as mentioned
above, is flat or gently rolling over
most of the area. However, the west-
ern section of the coastline is in the
form of an almost vertical cliff, ris-
ing forty to fifty feet above the sea.
Terrain corrections were applied to
stations in the vicinity of this fea-
ture by calculating the effect, at
various distances, of a vertical, 50-
foot scarp of infinite strike length.
These corrections became quite neg-
ligible at a distance of 200 feet from
the cliff, and only at about ten sta-
tions did the corrections significant-
ly change the contouring. This
method of treating terrain features
was suggested by Hubbert (6). The
final Bouguer anomalies are plotted
on the map in units of 0.01 milligal
(0.00001 cm. per sec.?), and are
contoured at intervals of twenty of
these units.

DiscussioN oF THE RESULT OF THE
Recronar Stupy

The accompanying map (Figure

2) indicates that the Bouguer ano-

malies range from 1113 units at
the extreme south of the area to
—143 in the vicinity of Oxford.
‘The positive values along the south-
ern border are due to the dense pre-
Carboniferous rocks of the Cobequid
complex. There is a fairly rapid de-
crease in anomaly near the edge of
the Carboniferous basin, but from a
few miles north of the basin edge
to the shores of Northumberland
Strait any effect of the pre-Car-
boniferous basement rocks must be
very small and slowly varying in
comparison with the sharper ef-
fects of near-surface density varia-
tions. The most striking feature of
this region is the series of nega-
tive anomalies along the axis of
the Claremont anticline and over
the Windsor exposures near Roslin
and Pugwash. This correlation of
negative anomalies with the uplifted
areas confirms the hypothesis that
the Windsor and possibly other pre-
Pictou formations are less dense than
the overlying Pictou series.

The different Windsor areas will
now be examined in detail, in order
to suggest what may be deduced
from the gravity field regarding the
structural relations and internal com-
position of these areas.

Ozford Area

The largest single exposure of
Windsor strata within the region
studied is that which occupies the
axial portion of the Claremont anti-
cline from near Springhill to the
transverse fault about five miles
east of Oxford. Traverses across
the western section of the area in-
dicate a rather broad area of lower
anomaly, conforming to the bound-
aries of the Windsor series with the
overlying, denser formations. East
of Oxford, however, there is a nar-
rower, more intense negative ano-
maly, suggestive of a concentration
of low-density material within the
Windsor rocks. The nature of the
anomaly, as indicated by the profile
along the line 4B, Figure 4, sug-
gests that the effect of a local, near-

Miles

Figure 4.—Gravity anomaly profile and geological section
along the line 4B, Figure 2.
(Regional survey)
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surface structure is superimposed
on the broader negative anomaly
caused by the general anticlinal
structure. For comparison, the il-
lustration includes the calculated
anomaly due to a shallow, horizontal
eylinder, with a radius of 2,500 feet,
and a density deficiency of 0.2
grams per cubic centimeter. One in-
terpretation would be that a con-
centration of low-density material,
including salt strata, could be pres-
ent along the axis of the anticline
between Phillip river and the fault
mentioned above.

However, the results of recent
drilling suggest that any body of
commercial salt must be rather re-
stricted in size. The log of borehole
43 (Figure 2) of the Malagash Salt
Company indicated steeply dipping
red clay or soft shale from the sur-
face to a depth of about 250 feet.
From there to about 880 feet, both
red and green shale containing
stringers and crystals of coloured
salt, with a few bands of clear
salt, were encountered. Below 880
feet, to the end of the hole at 412
feet, the salt content was found to
decrease. Similar conditions were
found in borehole 45 at the op-
posite side of the anomaly peak.
These findings do not entirely rule
out the possibility of there being a
dome-like concentration of salt in
the area between the drill holes.

‘The negative anomaly ends
abruptly at the transverse fault east
of Oxford, although Windsor or
Middleborough rocks continue to
occupy the axial region of the anti-
cline. Only near Wallace river, some
eight miles to the east, does a pro-
nounced negative reappear over the
anticline. It appears safe to con-
clude that the intervening area
holds little promise of important
near-surface salt accumulations.

Roslin Area

The block of Windsor rocks near
Roslin forms an interesting struc-
ture, as it is apparently bounded on
three sides by faults and on the
fourth side by an overlap of Pictou
strata (Bell 1944 and G.S.C. Map

B L

() 0

&
Miles

Figure 7.—Gravity anomaly profile and geological section
along the line GH, Figure 2.

842A). The Windsor group is high-
ly distorted and steeply dipping,
and is known to contain gypsum at
several localities. Its gravitational
effect is clearly seen on the ano-
maly map as a closed negative
anomaly decreasing to about —100
units. An oblique profile across the
block is shown in Figure 5. Al-
though the negative anomaly is
quite pronounced, it is less intense
than that considered above, and it
appears to result from the block
as a whole, rather than from any
concentration within it.

A more detailed network of sta-
tions over the area might give quite
a different picture, but for the pres-
ent no specific deposit can be point-
ed out. One interesting feature that
may be seen from the anomaly map
is the steep gradient northwest of
the block, just inside the overlapping
Pictou strata. This suggests that the
contact between the Windsor group
and younger pre-Pictou strata, pre-
sumably along a fourth fault, is
not far northwest of the actual ex-
posure.

W entworth-Pugwash Profile

In Figure 6 is shown a profile ex-
tending from near Wentworth Sta-
tion, on the pre-Carboniferous rocks,
to the coast of Northumberland
strait, near Pugwash. The profile
indicates that, apart from the rise
toward the southern edge of the
basin, the anomaly level over areas
of Pictou rocks is quite uniform.
Three areas of Windsor strata pro-
duce negative anomalies, although
none of these is very intense. How-
ever, it should be pointed out that
the distribution of stations over the
two northern areas is rather sparse,
as they are difficult of access. The
Windsor exposures near Pugwash
are largely covered by an inlet of
Northumberland strait, while the
central area on the profile, known
as the Canfield Creek area, is low-
lying and traversed by few roads.
In the three cases, the Windsor
rocks are exposed on the axes of

=

(Regional survey)

anticlinal structures in the Pictou
series, but the Mississippian forma-
tions are  characteristically more
severely folded than the Pictou.

On the basis of magnitude of ano-
maly only, none of the Windsor
areas on this profile would appear
as favourable as those near Oxford
or East Wallace. However, this
criterion alone is hardly satisfac-
tory, as the most intense negative
anomalies may indicate areas of
extreme crumpling and piling up
of the light Mississippian strata, in
which bands of relatively pure salt
cannot be satisfactorily traced. In
any case, preliminary drilling of the
more moderate anomaly near Pug-
wash suggests that it is underlain
by a somewhat less distorted block
of Windsor strata, containing defi-
nite salt horizons. Borehole 48 is
apparently located near the axis of
the structure, for it passed immedi-
ately into gypsum and anhydrite, in-
tersecting salt between about 3860
and 540 feet. The northern limit
of the Winsdor rocks is either a
fault or a steeply dipping uncon-
formity passing between borcholes
46 and 47. In the former hole, the
salt was found at a depth of some-
what over 600 feet, while the total
depth of the latter hole, almost one
thousand feet, lay in Pictou strata.
The steep nature of this northern
boundary is indicated also by the
gravity gradient over it.

Wallace Area

In the vicinity of East Wallace,
the axis of the Claremont anticline
changes rather abruptly from north-
easterly to east-west. Here, also, the
north limb of the anticline is more
gently dipping, in contrast to the
overturned north limb, which may
be observed a few miles to the east,
near Malagash. Ower this section
of the structure, which is evidenced
on the map by the wide exposure
of the Boss Point formation, there
is a broad area of low gravity. ex-
tending roughly as far west as Wal-
lace river., Superimposed on this
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Figure 8.—Torsion balance survey of the Malagash mine area.

broad effect is a sharp circular nega-
tive anomaly near East Wallace.
The general low area may be a re-
flection of the wider exposure of
pre-Pictou (less dense) formations
(e.g., the Boss Point) on the north
side of the anticline, or it may indi-
cate a deep concentration of eva-
porite. In any case, the local anom-
aly near East Wallace must be due
to a relatively shallow body, and is
therefore of importance. The gen-
eral relation between the anomaly
profile and the geological section is
shown in Figure 7. Comparisons with
calculated profiles suggest that the
anomaly could be caused by a struc-
ture in the form of a vertical cyl-
inder with upper surface near the
earth’s surface, if the radius of the
cylinder is taken as 1,000 feet and
the density contrast with the sur-
roundings as 0.2 grams per cubic
centimeter. Actually, the rocks ex-
posed along the axis of the anticline
within the area of the anomaly are
Claremont strata (Bell 1944, p. 38),
the nearest Windsor exposures ly-
ing about 1,200 feet to the north-
east.

However, the Windsor group, ac-
cording to Bell (1944), is there con-
tained between two thrust faults,
and, if the more southerly of these
is of low angle, the Windsor group
could be expected at a moderate
depth beneath the centre of the
anomaly. Gussow (4) has d=scribed
several cases of salt accumulation
in New Brunswick, some of which

apparently are related to thrust
faulting. This fact, together with
the intensity of the East Wallace
anomaly, and its location over a
possible deep accumulation of salt,
suggested that the area was worthy
of further investigation.

A drill hole, number 42 as shown
on Figure 2, was put down near the
centre of the anomaly by the Mala-
gash Salt Company. This hole
passed through steeply dipping,
soft, red shale, with many zones of
gouge-like material, suggestive of
faulting. Some gypsum was en-
countered between 591 and 614 feet.
From 614 feet to the bottom of the
hole at 655 feet the strata consisted
of shale containing numerous small
cubical cavities from which salt had
been leached, together with larger
cavities which caused the drill stem
to drop several feet at a time. It was
concluded that most of the salt orig-
inally present had been leached by
water circulating through the fault
zone. The effect of the cavities
would, of course, be to decrease the
density of the rocks, and this may
contribute to the pronounced local
anomaly. The single drill hole does
not conclusively indicate that salt
is not present within the anomalous
zone, but it does suggest that much
of the area would be unsuitable for
mining operations in any case, be-
cause of the broken, faulted strata.

To the east of the feature de-
scribed above, the course of the
Claremont anticline is marked only

s s

by a rather weak gravity minimum,
except in the immediate vicinity of
Malagash. The detailed examination
of the conditions there will form the
subject of the following section.

DetaiLep Stupy oF THE MALAGAsH
ARrea

The Malagash salt deposit has
been described in detail by Hayes
(5), Norman (8), and others. In
1934, a torsion-balance survey of
the area was conducted by A. H.
Miller of the Dominion Observatory
(7 and 8), the results of his survey
being reproduced in Figure 8. A
comparison between this map and
the results of the present survey
(Figure 3) shows a remarkable simi-
larity. Even though the terrain cor-
rection for the torsion balance av-
eraged 25 per cent of the measured
gradients, that instrument appears
to have outlined the main deposit as
faithfully as the gravimeter.

As the rock exposures in the area
are limited to the shore of North-
umberland strait and to the mine
workings, the precise boundaries of
the Windsor block containing the
deposit were not known before the
gravity survey. A fault, with down-
throw to the west, was known to
exist at the shore west of the mine,
and its extension was believed to
form the western limit of the Wind-
sor group. The northerly boundary
was believed to be formed by fault
contact with younger strata (Bell
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Figure 3.
(Detailed survey)

1944, p. 36), along the line indi-
cated on Figure 3. The southern and
eastern boundaries were also thought
to be faults.

The gravity map indicates a broad
area of low gravity, bounded on the
northwest by a steep gradient near
the presumed fault and on the south-
west by a similar gradient. This area
of low gravity extends almost to the
eastern limit of the surveyed area.
The eastern boundary of the low-
density rocks would appear, from
the gravity contours, to be along a
north-south line, about 4,500 feet
east of the main shaft. Within these
limits, the broad area of low grav-
ity is assumed to indicate the pres-
ence of the salt-bearing Windsor
member, that is, interbedded salt,
gypsum, anhydrite, and low-density
shales. Concentrations of salt within
this member should be indicated by
more local gravity minima within the
general low area.

The profile shown in Fignre 9,
taken along the line 4B on the map,
extends from the region of the main
deposit northwesterly to the shore,
crossing the northern boundary of
the Windsor block. The main con-
tact would appear to be indicated
by the steepest portion of the curve,
which coincides with the line of the
assumed fault shown on the map.
North of this line, the strata pre-
sumably belong to the Claremont,
and, nearer the shore, to Boss Point
formations. The major fault, which
trends southeasterly from the shore,
would appear to be evidenced on the
gravity map in two ways. Near the
shore, rocks of the Pictou series to
the west are down-faulted against
the Boss Point formation. The pro-
file of Figure 10, along the line CD,
shows the anomaly produced by this
relationship. For comparison, the
calculated effect of a vertical fault
at 500 feet displacement, and den-
sity contrast 0.1 grams per cubic
centimeter, is also shown, The good

Figure 3.
(Detailed survey)
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western extremity
of the area of low
gravity  appears
to be displaced
southward along
the line of the same fault. This
would suggest that the horizontal
displacement on the fault is to the
south on the west side, a hypothesis
consistent with Hayes’ (5) observa-
tions at the shore line.

Turning to the examination of
local minima within the favourable
area, it is seen that the anomaly
over the known deposit is much the
most prominent. However, the ap-
pearance of this feature, which
might seem to suggest the presence
of a circular salt dome, is probably
misleading. The anomaly undoubted-
ly owes much of its form and prom-
inence to its location near the be-
ginning of the steep gradients due
to the boundaries of the Windsor
block, and to the mass deficiency
caused by the removal of material
from the upper levels of the mine
workings. Actually, the salt beds at
the mine occur as steeply dipping
strata, striking generally east-west,
but contorted into a number of
cross-folds. The dip of the beds is
toward the south, and becomes more
gentle with depth. A total thickness
of about 300 feet of salt strata is
present, but salt of commercial qual-
ity is limited to a relatively few
seams, which are thickest along the
axes of the cross-folds. ‘The mine

Feet

Figure 11.~—Gravity anomaly profile along the line EF,
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workings extend for about 1,000
feet down the dip of the beds, and
for about the same distance along
the strike, between the two shafts
(Figure 3).

The torsion balance survey ex-
tended about 2,500 feet east of the
main shaft, and indicated the ex-
tension of the broad area of low
gravity in this direction. The gravi-
meter observations show two par-
tially merged minima within this
area, one on strike with the known
deposit, and a similar one ahout
nine hundred feet north of the first.
These local minima are rather weak
but, as the entire area is believed to
be underlain by low-density strata,
any lowering of the general anom-
aly level must be considered sig-
nificant. A profile across the two
features is shown in Figure 11. The
fact that the effects along the line
of the profile are quite distinct puts
a definite upper limit on the depth
of the source, for any structures
deeper than about 800 feet would
not have produced resolvable anom-
alies (Elkins and Hammer 1938).
Actually, the bodies responsible for
the minima are probably much shal-
lower, judging from the form of
the curves. These two anomalies,
apart from the known deposit,



would appear to be the only prom-
ising areas within the block of
Windsor rocks.

ConcLusiON

The regional gravity survey has
been found to indicate the presence
of lower-density Mississippian rocks
upfolded or upthrust into the over-
lying Pennsylvanian formations. In
particular, the Claremont or Mala-
gash anticline has been traced from
near Springhill to Malagash point.
Along the axis of the anticline, in-
tense negative anomalies were indi-
cated near Oxford and East Wal-
lace, but the latter of these occurs
over a fault zone where the Windsor
strata are badly broken and lcached
of salt. By contrast, a more regu-
lar structure, with better possibili-
ties for development, has been in-
dicated by drilling beneath the mod-
erate anomaly near Pugwash.

The detailed investigation of the
Malagash area has shown that the
anomaly over the main deposit, as
measured with the gravimeter,
agrees very closely with the results
of the torsion balance survey of
1934. The area covered by the
gravimeter was extended to include
the presumed boundaries of the up-

faulted Windsor block in which the

salt occurs (except the northern
boundary, concealed beneath North-
umberland strait), and these limits
have been confirmed by the gravity
anomalies. Two possible areas of
salt-bearing strata have been indi-
cated to the east of the known de-
posit. However, in view of the find-
ings at the Malagash mine that salt

of commercial grade forms only a
small percentage of the total de-
posit, it must be remembered that
gravimetric surveys can only be ex-
pected to suggest favourable areas
for more detailed, sub-surface in-
vestigation. There is a good possi-
bility that some, at least, of the
anomalies discussed are due to ac-
cumulations of salt-bearing rocks,
but of the detailed chemical and
physical nature of the salt nothing
can be told.
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