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Gold District has indicated sixteen anomalies, of which fourteen are

REFORT ON THE SELF PQTENTIAL SURVEY
OF
MARSHALL RED IAKE MINES LIMITED

QUEENS COUNTY, N.S.
BUMMARY

A self-potential suriey of a portién of the Brookfield

considere& favourable, but not necessarily of economic values U Tt is

recommended thet these fourteen sncmalies be inveétigated by'trenching

-

.or diamond drilling, or by both methodse
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INTRODUCTION

A self-potential survey was made of a block in the
Brookfield Gold District, in the vicinity of "Libbey", "King";' and "EBast
Mine" fissure veins, during the months of Juiy, August, and September,1948,

The self=potential llnethod was used in preference to &
magnetic survey, as a reconnesissance traverse with the magnetc;ﬁletar
indicated little magnetic variation of the rock typese 4&lso, in examining
the rock dump at the King Fissure, it was noted 'bh.at the ore=bearing B
quartz vein contained approximately 5% sulphide mineralization, This fact
has also been noted in old reportsis |

The ore mined from the propertjr of the Brookfi'el‘d Gold

Miﬁing Company came from the intersec_:tion of the Libbey cross fissure vein
with three interbedded or strike veins. The purpose of the sﬁrvey was
to try and locate other similar structures in the districts

LOCATION AND ACCESS

The Brookfield Gold Districet lies in the western=-central

"part of HNova Séotia, in Queens County. The Cansdian National Railway

crosses the mining district, and an old station "Brookfield Mines" is

located on the old Brockfield Gold property. The property is most readily

- reached from Halifex by going to Liverpool, by train or bus, or to

Annapolis Royal by bus, hence to Caledonia or South Brookfield by bus, then

by taxi through North Brookfield to Brookfield Mines., Hotel accommodations
are available in Caledonia. However, lodging neer the old Broockfield
property can be obtained in near 'by farm houses, Excellent accommodations
were obtained at the farm of Mr, Hudson Mason, within walking distance

of the area surveyed.
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CHARACTER OF THE REGION

The general topography is hilly, with intervening
swamps, & result of glacial activity, during which many drumlins were
1eft. The surveyed area, however, lies in a wide flat valley striking
generally east-west. Low flat outorops of rocks are quite numerous,
also much swempy ground. A second growth of birch, cedar, alders, and
apple trees is quite thick in the wvalley area surveyed. The higher grouna

is cleared for farming purposess

PREVIQUS WORK

The earlier geological work in the Brookfield District
weg by Ee Re Faribault' . His map, published in 1908, showed the rock
structure and position of known veins, and their attitude in the under-
ground workings of the Brookfield Gold Mine (Libbey fissure), W. Malcolm
gives a detail description of geology in Geological Survey of Canada
Memoir 20.

Several private reports have been written, all in reference
to some specific gold deposite The most recent geological map was

published in 1938 by the Geological Survey of Canada, the "Malags Lake Sheet",

Map No. 436A.
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GENERAL GEOLOGY

- The genergl geology of the district surrounding Malaga
Leke is quite simple, being composed of the Meguma (Gold=Bearing) series
and granite. The Meguma Series (quartzite and slate) is gently

folded without known overturning. The quartzites ;}e smoothly folded and
are disturbed only by a few cross fractures. The slatea exhibit many

minor folds and frecturege

Teble of Formﬁtions:

Palaecozoic
Devonien - granite

Precambrian (?)

Megume. (Gold-bearing) Series

. - Halifax formation =~ black ;. grey and green slate and
argillite.

Goldenville Formation - quartzite ( whin ) and slate.

Goldenville Formationt

The gold deposits of the Brookfield District are all found
in the Goldenville formation. The fbrﬁation.consists.§f grey and blue-grey
quartzite (whin) that weathers light grey. Narrow beds of blue-grey
to green-grey slates are found, but they form only a small part of the
formatione.

Halifax Formation:

The Halifax formation consists of green-grey and grey slates
and argillites, grading upwards into purple, blue-grey, green-grey, grey

and black slates, The upper slates are softer and cleave more readily
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than those of the lower part of the formation.
Devonian: .

The Devonian granite to the northwest of the Broockfield
district intrudes the Meguma seriess. This body is part of a tongue~
like projection from the granite mass that‘exteﬁds from Halifax to Digby
Countys The rock is a coarse, biotite granite tending to'be'
porphyéitic. Numerous masses of sediments lie in the nerginal part of
the granite body and fhe gediments near the g:énite have been altered,
The ore solutions may well have Beén derived fram the granite magmas

Glacial and Recent:

The topography in fhe Brookfield districf is hummocky,
owing to the occurrence of many drumlins, Swempy ground is prevelent in
the low gfound, separating the drumlins.

It is on the drumlins that ferming is carried on. The
glacial striae indicates the ice movement to have been southeasts

' GEOPHYSICAL SURVEY

-

After soms preliminary research a self-potential survey
was made of the Brookfiseld gold district in preference to a goomagnetio
surveys A recomnaissance traverse with the magnetometer showed thet the
readings were all of equal value, thus little structursl date could be
obtained from interpretations The self-potential method was then
recamended, as old reports stated the quartz veins, previously mined con-
tained auriferous pyrite. Also the examination of the old rock dump at
the King Fissure Mine indicated the vein material fo carry approximately
5% pyrite. The sulphide was sufficient that a pyrite concentrate was made
during opération of the mine, Some of this concentrate is to be found in
the old mill building,

The survey lines consist of the main base line and four
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subsidiary bese lines, A, B, C and D, These lines strike approximately 65°
magﬁetio, or about 43° astronomice Traverse lines were run at
intervels of 300 feet, at 155° magnetic, approximetely, and self-potential

readings were teken every 50 feet.

GENERAL INTERPRETATION

The most important anomelies are those numbered 1 to 14
on the accompanying maps Anomalies 15 end 18 are not considered
important at this time as they appear to be caused by some condition ‘
other than aulphides,.such as a thick mantle of gravel overburden. How=
ever, apomalies 15 and 16 can be examined later, if favoursble results are
obtained from investigation of anomalies 1 to 14.

Anomalies 1, 2, 3, and 4 appear to have particular promise,
as they occur on knovn strike veins, aﬁd aﬁbear to lie near intersections
of these veins with fissure veins. Ancmaly 2 and 3; for exsmple, lie
adjacent to the Libbey Fissure vein, and are rated as favourable locations,
Anomaly tEf'immediately'west of anomaly 2 occurs over the mined out
section of %he Libbey Fissure structure. Ahnmalieé 5, 6, 7, and 8 all lie
adjacent to an anticlinal exis, and also appear adjacent to transcurrent
structures or fissure vgins.

Anomaly 9 appears to lie on a fiasure type structure,
which is parallel and south of the King Fissure,‘and which strikes toward
anomaly 8. |

Anomalies 10, 11, 12; and 13 oan all be attributed to inter-
sécting structures of strike veins and transcurrent features, and may be
of importence. Anomaly 14, immediqtely'west of' the Dunbrack wvein is
the largest and strongest anomaly indicated, and is considered worthy of

careful investigation.
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Nothing of importance was indicated in the vicinity
of the"East Mine Fissure" or in comnection with the "King Fissure".
However, not all depoaits of economic importance mey be indicated; if the
anomalies outlined give economic results, other geological possibilities
can be invéstigated léter.
Discussion:
_ The self-potential survey is an excellent method of
detecting the‘sulphide minerals such as pyrite, pyrrhotite, and arsenopyrite
ugder a limited depth of overburden. The allaw&ble overburden depth
depends upon concentrations and size of body. Anocmalies of appreciable
size may be caused by graphic matérial, and changes in the character of the
surface also cause minor variations. A considerable ﬁbtential, sometimes
40 millivolts, may be registered in passing frgm swamp to bare rock, and
gravelled road beds may show a drop in potential. The grounding of the
"pots" mﬁy ﬁlso give high or low readings if necessary precsutions are
not taken. Tﬁése features, howev;r, are negligible when & survey is run
over high concéntrations of sulphide of considerable sizes
Thus in'locating low concentrated bodies, as the sulphide
veins in the Brookfield district, very careful consideration must be given
the interprestation, |
Several methods such as contouring, analysis of profiles,
corrections for baﬁkground ef'fects, and tracihg known geological atructures
were used. Thus, from the elimination procedures used, the locations
which persisted td&show”as possible pyrite concentrations were considered
as impoftant and are shown on the map accompanying this reporte
STRUCTURE
The Btructufe a8 known, was not augmented, except for

possible additional structures parallel to those already knowne
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Folding:
The major folding in the Brookfield Gold District is an

anticline; the north limb dips approximately 60° to the northwest and the
south limb 45° southeast, the nose plunges about 10° northwest. The
general trend of the anticline is N 30° E.

Faulting:

Faulting is not conspicuous, however, one known local
feult has an east-west trend.

Tnterbedded or strike veins are found on the limbs of the
anticline, these, no doubt, occupy strike faults. .This is more or less
confirmed by the fact ‘tﬁat the veins usually‘are founﬂd in'.‘sla.te- beds, which
were tile wasaker -bec.ls » 8nd adjustment took place aloné them during the
period of folding. Suartz ve’ing, known as fissure veins, are found
along east-west trending st‘rpctures, which cross the strike veins at low
angles. These may occupy former faults _6r' she_ars; Other quartz filled
fractures, known as angﬁlarsi .we_re found in ‘i:he Brookfield mines, these
appear to be tension fraActurea;..&. .-

ECONOMIC GEOLOGY

~ Although not a large amount of gold is reported to have

been mined, the Brookfield Gold District was active over a long periode
The libbey vein has produced the greatest amount of gold, and was mined
to a vertical depth of 1000 feet, , Other producers in the vieinity of
the Libbey were the "East Mine" and the "King Fissure Mine".
| A description of the ore from the King Figsure is given by
Brigstockela _

"The ore consists of quartz containing aufiferous pyrite and probably

metallic gold, although mone was seen. The quartz has a banded

le Brigstocke, R. W., Private Report on the 'King Fissure Mine"
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appearance due to black lines which at one time was supposed to
rhave some significance as far as gold is concerned. This,
howeover, after sampling and assaying proved to be erronsous, The
: importancé of the presence of pyrite is important for it seems to
depend almost entirely on the amount of pyrite preSent, whet the
- gold content will be.
There are of courge some samples that assayed well, that did not havé
much pyfite, but on the other hand, whén plenty ﬁf pyrite is present
an 1nterest1ng assay result can be safely axpeoted"

Structural Control of Ore Bodies: 3

A T

Tha structural control of the most important ore body known
to date in the Brookfield district, is that of the intersection of the
Libbey Fissurs vein with three striké veins known as the Mill Lead.
Stockﬁan Lead and the Jim lead. Since the threes leads are p;rallel and
spaced 50 to 75 feet apert, a plunging ofg body of good size was formed,
" CONCLUSIONS |

The self-potential survey has indicated fourteen anomalies,
any one of which may indicate pyrite mineralization, and hence, alsu gold.

Onlj anomely 14 appears to be of any size, the rest apéearing'quite small._

Thi.s may be dﬁe to two factors:

(1) The lines along which readings are teken are 300 feet apart,
and the readings are spaced at 50 foot interbals. Thus much
deteil is lacking, however,rthe indications appear to be real,

(2) Since the ore is most likely to ocour at the intrusion of two
veins, the ore structure is apt to occur as a pipe 6r chimney-
like structure. Thus its aerial extent is 1imitedf

Exploration for such chimney-like structures may also prove

difficult, as it depends on the dip of the two intersecting structures, as
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to which direction it will plunge or pitohs The chimneys in the
vieinity of‘the Libbey Fissure, are expected to plunge off at 2656° magnetic,
approximately, thus a diamond drill hole should be placed west of the
anomaly end drilled on a bearing of apﬁroximately 86° magnetice It may be
necessary to prove the dip of some veins befors accurate drilling to
intersect the structure causing the anomaly is possible. However, careful
stﬁdy of the rock structures in the vicinity of each anomaly may give
the required data. '

REC OMMENDATIONS

=

The annmalies 1 to 14 are considered worthy of investigation

by‘either trenching or diemond drilling, or by both methods. 'The order
of investigation is a matter of choice of the principals, However, the
following order is suggested:
l. ILibbey Fissure vein area, anomelies 1, 2, 3, 4, and 5e
2. Dunbrack ares, anomaly 14, This anomaly areas is considered to have
three distinet anomalies within it, and will require extensive
exploration.
3. Anomalies 6, 7, 8 and 9 adjacent to anticlinal axis,.

4, Anomalies 10, 11, 12 and 13.

5. Anomalies 15 and 16 are not considered important at this timee

Ay

Respectfully submitted, - - &,
’ v T

MINENG GEOPHYSICS CORPORATION LIMITED" T":%

- 7 REdaS

G+ M. Robaon N. B. Keevil ’ T g
Geologist Geologist and Geophyslcist ’*w;£§’

RS
Toronto,..

October 5, 1948,




