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Gravity Measurements over the Cumberland Basin, 

Nova Scotia 

* By G. D . GARLAND 

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

INTRODUCTION TABLE OF FORMATIONS 

ALTHO GH thé presence of 
rock salt in the Carboniferous 

basin of northern N o,·a cotia has 
b en known for at lea t one hun­
dred and twent_v 3·ear , and sa lt has 
been mined at l\Ialagash t:ontinu­
ously ince 1919, certain character­
i tins of the deposits make exp lora­
tion by drilling or surface examina­
tion diffi cult. The surface rocks of 
th basin are, in general, of Penn­
syh·anian age, while the salt occurs 
in the Mississippian Windso r 
group. The latter rocks are b.rnught 
to the urface only along anticlinal 
fold , or as irregular fault blocks. 
Because of th e limited areal extent 
of these ,vindsor exposures, and 
their complicated internal structure. 
gcophy ical surveys, especially 
gral'imetric, can be of considerable 
aid in outlining the more favourablc 
areas. 

The present paper describes th e 
result. of recent inves tigation by 
the Dominion Observatory, in co­
operation with the I ova Scotia D e­
partment of Mines. It includcs a 
regional study of that section of 
th e Cumberland basin lying between 

pringhill and Malagash (Figure 
1). and a much more detai!ed ~ur­
n•y of the immcdiate virinity of th e 
l\Ialagaslt deposit itself. This dc­
posit had bcen studied by Miller 
( 6. 7) with th e torsion balance near­
ly twenty years before, and a di­
rect comparison between th e results 
gi,·en hy the two types of instru­
ments is therefore possible. 

GEOLOGY OF THE AREA 

The r egion to be studied forms 
part of the extensive Cumberland 
hasin of Carboniferous deposition. 
Tt is well covered by the one mile 
to the inch map serï"es of the Geo­
logical Survey of Canada, and is de­
scribed full y by Bell ( 1) and or­
man (8). Thi outline, which is 
drawn largely from publications of 

*Dominion Observatory, Depart­
ment of Mines and Technic!l.l Sur­
veys, Ottawa. 

Pictou eries Sandstone, shale, conglomerate 

PENNSYLVANIA Cumberland Series andstone, conglomerate, shale 

Riversdale Series Boss Point formation: sandstone, 
shale. 

Claremont formation: conglom-
erate, sandstone, shale. 

Middleborough form'n Sandstone, shale 
MISSISSIPPIAN 

Windsor group 

PRE-CARBONIFEROUS 

the Geological Survey, is intended 
only to present the general nature 
of the formations and th e struc­
tural relationships that are lo 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, a nd the 
concealed extension, inferred from 
pre\'Ïous gravity observations ( 3), 

SCALE 
VJ S O 10 

MILES 

Shale, sandstone, gypsum, 
limestone, sait 

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

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

The thicknesses of the v,trious 
series are rather variable over the 
area, but the total thickness of the 
P ennsyh-a nian strata alone is sev­
eral thousands of feet. The Middle­
borough formation, which iies im­
mediately above the Windsor group, 

1\,n·t'rmmbc\'\o.t\\\ 
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Figure 1.-0utline of the area of northern Nova Scotia covered by the 
regional gravity survey. 
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Figure 2.-Bouguer g ravity anomal ies 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 
gh·en by Bell ( 1), as follow~: 

Red sandstone, siltstone, etc .. 
Calcareous member: 

limestone, etc .......... . 
Red shale, mudstone. etc .... . 
Gypsum-anhydrite-salt 

member. ........... . .. . 

400 ft. 

125 ft. 
800 ft. 

500+ft. 

The lowest member of tlte group 
off ers li ttle resistance to ero8ion, 
and where it has been brought to 
the surface the actual rock expos­
ures are characteristically poor. 
Very often, it presence can only 

be inferred from topographical fea­
tures, such as 'sinks' and ponds, 
produced by solution. Wherc the 
structure of the \Vindsor areas can 
be deduced, the strata are in general 
found to be steeply dipping and 
high ly contorted. 

Ü\·erlying fo r mations up to and 
includ ing the Boss Point appear to 
have been deformed by major forces 
acting before the deposition o: the 
Pictou series. Thus, although the 
Windsor exposures lie along the 
axes of anticlinal folds in this er­
ies, the dips of the Pictou strata 
are much more regular and gentle 
than those of the pre-Pictou 1ocks. 

The actual contact relati,Jnships 
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between the Windsor group and 
younger rocks are quite varied 
among tl1e different exposures. At 
p laces along the Claremont anti­
cline, which extends from near 
Springhill to :Malagash point (Fig­
ure 2), the \ Vindsor beds are found 
to lie conformabl v beneath the 
..'ll iddlehorough fo~mation. "\fo re 
often . however, the areas of \Vind­
sor rocks are in fault contact with 
rocks as young as the Pictou ~eries. 
In the case of the exposure south 
of Pugwa h, the ·windsor group is 
apparently bounded on all ~ides by 
overlap of the Pictou strata and 
the relationships with forma tions 
older than the Pictou are not known. 

+ 



---- .. -- · --~. .. 
•. .. .. " .. .. . .. ' ,. • 

·• 

----- - ~ 

.. .. .. * 
* • 

+ .. 

' 
• 

,_ 
.,. 

... .. 

... 

~C)~,\-\\::J'M'o~~\._~~D 

s, Q ~\\ 

Figure 2. (For caption, see page opposite) 

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

Although th e range in dens ity be­
tween lithological units of a forma­
tion may a ppear to be greater than 
th e difference between form ations, 
certain generalities may be noted. 
The Boss Point formation, which is 
fai rly thi ck (2,000 to ,1,000 feet ) 
thr0ughout th e area, is on th e whole 
probably Jess dense than th e o,·er­
lying Pi ctou se ri e . Th e Windso r 
group on th e average is le s dense 
than the majority of the yo unger 

formations , as th e dense limestone 
member it con tains is q uite thin. It 
is apparent that local concentrations 
of gypsum, and es pecially of salt. 
will largely control the exact den­
s ity of th e Windsor. These relation­
ships suggest that the gravity ob­
servations may be applied to the 
probl em of outlining the varions 
\Vindso r exposures, and, on a more 
detail ed scale, to the detection of 
sa it concentrati ons within these 
areas. 

T1rn ÜBSE R\'ATION S 

Quite diffe rent field procedures 
were employed on th e regional and 
deta iled surveys. For th e fo rmer, 

-3-

-_.....,.. 
stations were spaced at interval of 
about half a mile along the avail ­
able roads through the area. The 
gravity readings were taken with a 
~ orth Ameri can instrument, whose 
scalc constant was 0 .23 15 rnilligals 
per di vision. AU observations were 
made relative to bases at Tata.nia 
gouche, Pugwash, or Oxford , ll'hi ~h 
were in turn connected to a pre,·i­
ously es tablished main base ,it Am ­
herst ( :1). The elevations of the ma-
j ority of th e stations were obt.'.l ined 
by readings with two aneroid buro­
meters. As control points in th e 
form of bench marks and map ele­
Yations were plentiful thro11 ghout 
the area. th e station ele,·at ions are 
probably r eliable to about five feet , 
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TABLE l.- DENSIT!ES OF CARBON!-
FERO S ROCKS OF THE CUMBERLAND 

BASIN 

ROCK TYPE DE ITY OBSERVER 
Gm. per cc. 

PICTOU: 
Sandstone ..... 2 .48 G.D.G. 
Sandstone ..... 2.45 A.H.M. 
Conglomerate .. 2 .36 A.H.M. 

Boss POINT: 
Sandstone ..... 2.35 G. D.G. 
Sandstone ..... 2.33 A.H.M. 
Red shale ...... 2 .56 A.H.M. 

CLAREMONT: 
Conglomerate .. 2 .42 G.D.G. 

MIDDLEBOROUGH: 
Shale .... . ..... 2 .44 G. D.G. 
Sandstone . ... . 2.47 G.D.G. 

'\' INDSOR: 
Red shale ...... 2 .42 G. D.G. 
Red shale ...... 2.50 A.H.M. 
Yellow shale ... 2. 17-2.30 A.H.M. 
Anhydrite ..... G. D.G. 
Gypsum ... .... 2.3 (Smithson-

ian Tables) 
Salt ........... 2.16 A.H.M. 
Limestone ..... 2 .69 G.D.H. 

and the error from t his cause in the 
Bouguer 'anomalies' is about 0. 5 
milligals ( i.e., 5 parts in the last 
figure of the quantit ies p lotted on 
the map, F igure 3). In computing 
these anomalies, a density of 2.67 
was adop ted for the rocks above 
sea-level, so that t he values would 
be directly comparable t o those on 
the gravity map of the Maritime 
Provinces (3). I t is apparent that 
this density is rather high for the 
particular region, but very few of 
the sta tions are as much as 200 feet 
a bove sea-level, and the r esulting 
uncertain ty for these highest st a­
tions is not greater than 0.5 milli­
gals. T he Bouger anomalies are 
plotted on the map in unit s of 0. 1 
milligal ( 0.0001 cm. per sec.2

), and 
a re contoured at in tervals of twenty 
of these units. 

In the case of t he detailed survey 
of the Malagash area, a rectangular 
grid of 300 feet was used (Figure 
3) . Gravity observations were taken 
with a W orden gravimeter, scale 
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constant 0.1114 milligals per divi -
ion. 'The oh erni.tions were made on 
. hort loops out from base station 
di tributed along the main east-west 
road. They are believed, on the basis 
of repeat observation at certain 
stations, to be accurate to about 
0.02 milligals. Elevations for all sta­
tion were obtained by spirit le,·el­
l ing with a Zeiss auto-le,·el. The 
mean closuœ enor on levelliug cir ­
cui ts was about 0.05 foot. The Bou­
guer anomalies were computed for 
a ùensity of the surface material 
of 2.0 grams per cubic centimeter. 
T his figure was adopted as ·1 mean 
between the soil density of l. 7 and 
the rock densities of 2.3 to 2.4. 
T he land surface is fairly level over 
much of the area, except for minor 
undulations in the glacial drift. To­
ward t he southern limit of the sur­
vey, however, it rises gradually to 
about 150 fee t above the sea. Since 
a rise in the bed-rock s ur face is 
ass umed 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 
mos t of the area. However, the west­
ern section of the coastline is in the 
form of an almost vertical cliff, ris­
ing fo r ty to fifty feet above the sea. 
Terrain corrections were applied to 
s ta tions in the vicinity of this fea­
ture by calculating t he effect, at 
various dis tances, 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
t ions 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.2), and are 
contoured at intervals of tw,~nty of 
these units. 

D1scuss10N OF THE REsULT oF THE 

REGION AL STUDY 

The accompanying map (Figure 
2) indicates that the Bouguer ano-

malies range from + ua units at 
the ex treme south of the a1·ea to 
- 143 in the Yicinity of Oxford. 
The positÏl'e values along the south­
ern border a re 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 tl1 e pre-Car­
boniferous basement rocks must be 
Yery small and slowly varying in 
corn paris on 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 o,·erlying Pictou series. 

The different Windsor areas will 
110w be examined in detail, in order 
to suggest what may be denuced 
from the gravity field regarding the 
structural relations and internai com­
position of these areas. 

Oxford 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 arca 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 AB, Figure 4, sug­
gests that the effect of a local, near-

GEOLDGICAL LEGEND: 
Penn.sylvonlon: 

1 Pictou Series 
Cumberland Series 
Boss Point F"ormolion 
Claremont Formation 
Mississippion.­

[i]ill]] Windsor Group 11:[lit ltl 
D ~ C 

GEOLOGICAL LEGEND: 
Pennsylvanion .-

~ Pictou Series 
Q Cumberland Series 

Mississipp/on · 
U1IT1J]J Windsor Group 

"',. Fouit 

r~î::f nVn¼Vn~n¼¼~VnVnr =~i~~r----j 
6 5 4 3 2 1 0 

Miles 

Figure 4.--Gravity anomaly profile and geological aection 
along the line A B, Figure 2 . 

Figure 5.-Gravity anomaly profile and geological section 
along the line CD, Figure 2. 

(Regional su.rvey) (Regional survey) 
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Figure 6.-Gravity anomaly profile and geological section 
along the line EF, Figure 2. 

(Regional survey) 

surface structure is superimposed 
on the broader negative an0maly 
caused by the general anticlinal 
structure. For comparison, the il­
lustration includes the calcu]ated 
anomalv due to a shallow, horizontal 
cvlinde~. with a radius of 2,500 feet, 
a~d 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 abo,·e. 

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 :'.\Ialagash Salt 
Company indicated steeply dipping 
red clav or soft shale from the sur­
face to· a depth of about 250 feet. 
From there to about 380 feet, both 
red and green shale containing 
stringers and crystals of coloured 
salt, with a few bands of clea1· 
salt, were encountered. Below 380 
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 ~alt in 
the area between the drill hales. 

The negative anomaly ends 
abruptly at the transverse fanlt east 
of Oxford, a:lthough 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 th e intervening area 
holds little promise of important 
near-surface salt accumulations. 

Roslin Area 

The black of ,vindsor rocks near 
Roslin forms an interesting r-truc­
ture, as it is apparently boun:led on 
three sicles bv fau lts and on the 
fourth s ide h~; an overlap of Pictou 
strata (Bell 1944 and G.S.C. Map 

Figure 7.-Gravity anomaly pro file and geological sect ion 
alon g the line GH , F igure 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 acrnss t he 
black is shown in Figure fi. Al­
though the negative anomaly is 
quite pronounced, it is less intense 
than that considered above, and it 
appears to result from the black 
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 eau be point­
ed out. One interesting feature that 
may be seen from the anomaly map 
is the steep gradient northwest of 
the black, 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 W entworth Sta­
tion, on the pre-Carboniferous rocks, 
to tl1e 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 
Winds~r exposures near Pugwash 
are largely covered by an inlet of 
Northumberland strait, while the 
centra l area on the profile, known 
as the Canfield Creek area, is low­
lying and traversed by few ~oads. 
In the three cases, the ,Vindsor 
rocks are exposed on the axes of 
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(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 arcas 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 black 
of Windsor strata, containing defi­
n ite 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 360 
and 540 feet. The northern limit 
of the vVinsdor 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 tl1is northern 
boundary is indicated also bv the 
gravity gradient over it. · 

TV allace A rea 

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 l\Ialagash. Over 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 gra,·ity. ex­
tending roughly as far west 1ts W al­
lace rfrer. Superimposed 011 this 
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broad effect is a sharp circular nega­
ti ye anomal y near East " ' allace. 
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 
sicle of th e anticline, or it may indi­
ca te a <leep concentration of eva­
porite. In any case, the local anom­
aly near East \Vallacc 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 
5hown in Figure 7. Comparisons with 
calculatecl profiles suggest that the 
anomaly coul<l be caused by a struc­
ture in the form of a vertical cyl­
incler with upper surface near the 
earth's surface, if the radius of the 
cylinder is taken as 1,000 foet 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 1warest \Vindsor exposures ly­
ing about 1,200 feet to the north­
east. 

However, the \Vindsor group, ac­
cordi ng to Bell (1944), is there con­
tained hetween two thrust faults, 
and, if the more southerlv of these 
is of low angle, the Windsor irroup 
could he expected at a moderate 
<lepth beneath the centre of the 
anomal_y. Gussow ( 4) lias d-:!~cribecl 
several cases of salt accumulation 
in ew Brunswick, some of which 

apparently are relatecl to thru t 
faulting. This fact, together with 
the intensity of tlie East W allacc 
anomaly, and its location over a 
possible cleep accumulation of salt, 
suggestecl that the area was worthy 
of further investigation. 

A drill hole, number 42 as shown 
on Figure 2, was put clown ncar the 
centre of the anomaly by the ::VIala­
gash Salt Company. This hole 
passecl through steeply dipping, 
soft, red slrnle, with many zones of 
gouge-like material, suggestive of 
faulting. Sorne 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 
dcnsitv of the rocks, and this may 
contrihute to the pronounced loc~l 
anomal y. The single drill hole does 
not conclusively indicate that salt 
is not present within tl1e anomalous 
zone, but it does suggest that much 
of the area would be unsuitable for 
mining opcrations 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 
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by a rather weak gravity mm1mum, 
except in the immediate vicinity of 
l\Ialagash. The detailecl examination 
of the conditions there will form the 
subject of the following section. 

DETAILED STUDY OF THE l\IALAGMU 

AREA 

The l\lalagash salt deposit has 
been described in detail by Hayes 
(5), Norman (8), and othcrs. In 
1934, a torsion-balance survey of 
the area was conclucted bv A. H. 
Miller of the Dominion Ob;en·atory 
( 7 and 8), the results of his suney 
being reproduced in Figure 8. J,, 
comparison between this map ancl 
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 in. trument appears 
to have outlined the main cleposit as 
faithfully as the gravimeter. 

As the rock exposures in the area 
ar<> limited to the shore of North­
umberlancl strait and to the mine 
workings, the prccise boundari es of 
tl1<> Windsor block containin ,1 th e 
deposit were not known beforc th e 
grnvity survey. A fault, with rlown­
throw to the west, was known to 
exist at the shore west of the mine, 
an,l its extension was believcd to 
form the western limit of tl1e \Vind ­
sor group. The northerly boundary 
wa~ believcd to be formed by fault 
contact with younger strata (BeU 
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Figure 3. 
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Figure 3. 

(Detailed survey) 
(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 roap indicates a broad 
area of low gra,·ity, bounded on the 
northwest by a steep gradient near 
the presumed fault and on the south­
west by a similar gradient. Thi~ area 
of low gravity extends almost to the 
eastcrn 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 ,vindsor 
member, that is, interbedded salt, 
gypsum, anhydrite, and low-density 
shales. Concentrations of salt within 
this member shoulcl be indicated by 
more local gravity minima within the 
general low area. 

The profile shown in Figure 9, 
taken along the line AB on the map, 
extends from the region of the main 
deposit northwesterly to the shore, 
crossing the northern bounclary of 
the ,vindsor block. The main con­
tact would appear to be indicated 
by the steepest portion of the curve, 
which coïncides with the line vf the 
assumed fault sl10wn 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 
gra,·ity map in two ways. Near the 
shore, rocks of the Pictou series to 
the west are down-faulted :igainst 
the Boss Point formation. The pro­
file of Figure 10, along the line ('D, 
shows th e anomaly produrecl hv this 
relationsllip. For comparison·, the 
calculated effect of a vertical fau lt 
at 500 feet clisplacement, and rlen­
sity contrast 0.1 grams per cubic 
çentimeter1 is a lso shown, The goocl 
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Figure 11.-Gravity anomaly profile along the line EF, 
Figure 3. 

to be displaced 
southward along 
the line of the same fault. This 
woulcl 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 anomalv 
over the known cleposit is much th·e 
most prominent. However, the ap­
pearance of this feature, which 
might seem to suggest the presence 
of a circular salt dome, is probably 
rnisleacling. T ·he 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 cleficiency 
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 strnta is 
present, but salt of commercial qual­
ity i limited to a relatively few 
seams, whic'h are thickest along the 
axes of the cross-folds . The mine 
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(Detailed survey) 

workings extend for about 1,000 
feet clown the clip 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 broacl area of low 
gravity in tllis direction. The graYi­
meter obsen"ations show two par­
tially merged minima within this 
area, one on strike with the known 
deposit, and a similar one ahout 
nine hunclred feet north of the first. 
These local minima are rather weak 
but, as the entire area is believt>d to 
be underlain by low-density strata, 
any lowering of the general .1nom­
aly level must be considered sig­
nifican t. A profile across the two 
features is shown in Figure 11. The 
fact that the effects along the line 
of the profile a re quite distinct puts 
a definite upper limit on the depth 
of t•he source, for any structures 
deeper than about 800 feet wonld 
not lrnve produced resolvable anom­
alies (Elkins and Hammer ]!)38) . 
Actuall3' , the bodies responsible for 
the minima are probably much ~hal­
lower, judging from the form of 
the curves. T hese two anomalies, 
apart from the known deposit, 



would appear to be the only prom­
ising area within the block of 
Wind or rock . 

CONCLUSION 

The regional gravity surv,:y has 
been found to indicate the presence 
-0f lower-density Mississippian rocks 
upfolded or upthrust into the over-
1ying P ennsylvanian formations. ln 
particular, the Claremont or Mala­
gas·h anticline has been traced from 
near Springhill to Malagash point. 
Alono- the axis of the anticline, in­
tense° negative anomalies were îndi­
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 icached 
qf salt. By contrast, a more regu­
lar structure, with better possibili­
ties for development, has been în­
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 gravirneter, 
.agrees very closely with the results 
of the torsion balance survey of 
1934. The area covered by the 
gravirneter 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
urnberland strait), and these limits 
have been confirrned by the gravity 
anomalies. Two possible arcas 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 onl.y 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 1_)ossi­
bility that orne, at least, of the 
anomalies discussed are due to ac­
cumulations of salt-bearing rocks, 
but of the detaîled chemical and 
physical nature of the salt nothing 
can be told. 
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