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REPORT
on the
MAGNETOMITER SURVEY
of the
TROJAN CONSOLIDATED HINES LIMITED
near

ASHCROFT, B.C.

FOREWORD

This report describes the procedure and

|- results of a magnetometer survey completed on part
of the copper property owned by the Trojan
Consolidated Mines Limited, in the Highland Valley,
B.C. The line~cutting and establishment of the
survey grid was under the supervision of Mr. Mae
Hunt, resident engineer; the magnetometer instrument
work, including gamma corrections and calculations
was done by the writer, Fred J. Hemsworth, P. Eng.
The field work started on June 13, 1958, and was
finished on August 26, 1958.

In conjunction with the magnetometer survey,
Dr. William H. white, P. Eng., conducted a geologileal
survey and collabora{ed with the writer in the
interpretation of the geophysieal data and in the
recommendations contained in this report.



P

INTRODUCTION

The Trojan Mine 1s situated on the
north slde of the Highland Valley, betwesn
elevations of 4,800 feet and 6,200 feet above
sea level. By road the property 1s 30 miles
south of Ashcroft, and 50 miles north of
Merritt, B.C. The position of the Trojan
Mine in relation to the principal adjoining
properties is shown on the location map of
the Highland Valley.

Diamond drilling and underground
exploraticn by shaft sinking and drifting has
exposed a large plug of the favorable breccila
host rock. On the periphery of the breccila
zone two ore bodies, the Main and East have
been discovered., In the Main zone a considerable
tonnage of copper ore has been proven by
underground development. The East zone has not
been opened up at this date. The favorable
breccilated area has been partly delimited to
the south and west but 1s open to the north and
northeast,

Intensive exploration has been
confined to the small area adjacent to the shaft
and part of the one breccia zone. The balance
of the property had received only cursory
preapecting.

The present geophysical and geological
examination was instigated in an attempt to
increase the ore tonnage. It was hoped to
expand the known favorable area and to find cther
areas favorable to copper depcsition,
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FIELD PROCEDURE

Survey of Grid

A baseline was surveyed by transit
and chain. A survey line was run east and west
from the north corner of the Bill No. 4 claim
Lot 560%. From this point a line was rum 4,000
feet east and 6,800 feet west, making a total
baseline length of 10,800 feet. Along this
baseline, stations were established at 40O=-foot
intervals. These baseline staticns were painted
white, and affixed with aluminum markers, From
each hasellne station lines were cut at right
angles up to the property houndaries, These
north=-south lines were surveyed with a Brunton
compass and chaln., Pilckets were placed at
200~-foot intervals along these side lines and
numbered with crayon and also with permanent
alunminum tags. The grid thus formed has
400 foot-200 foot dimensions. The survey
covered W mineral claims and necessitated
cuttinﬁ lines and establishing stations along
about 40 linear miles,

Instrument

Readings were taken at 100=-foot
intervals with a Sharp magnetometer, Model AZ,
This instrument 1s a precision magnetic field
balance and measures changes in the vertical
component of the earth's magnetic field. It
has a sensitivity of 20.2 gammas per scale
division and an intensity range from ¢ to 1%,000
gammas, On the TrojJan survey a total of 2,072
readings were recorded.



Correctlions

(a) Dilurnal

All readings were corrected for
diurnal, or varlations from time
to time during the day. Since
only one instrument was available
for the job, a base statlon was
set up near camp., One day was
spent in taking readings every
hour at this base station and a
diurnal curve drawn from these
readings. Diurnal corrections
for readings taken on subsequent
days were hased on this curve,

{b) Dhay to Day

A reading was taken at the base
station each day before leaving
for the field and each day after
field work was completed. The
variation between the base reading
on any particular day and the
original base reading (corrected
for diurnal variations) was the

day to day correction. The diurnal

and day to day corrections were
added to each field readlng to

arrive at the corrected magnetometer

readling.

Happing

The result of the magnetometer survey
is shown on the gamma contour map contained in
the pocket at the bhack of the report. The
magnetometer readlngs are represented on this
map by a series of contour lines indicating the
magnetic intensity in gammas. The contour lines
were drawn through readings of equal intensity
at 100 gamma intervals on a working plan on
which the readings were plotted. The map was
colored in order to emphasize the distribution
of readings and assist in the interpretation.



GEOPHYSICAL METHOD

Before deciding on the magnetometer
survey, serious conslderation was given to the
choice of the best type of geophysical method te
be used at Trojan. On the adjoining properties
major wining companies were trying every known
nethod to probe the subsurface rock. At the Krain
property to the north, the Kennecott Copper Company
was runnine magnetometer followed by lnduced
polarization surveys in selected areas. WNoranda
Exploration was conducting a magnetoreter survey
on the Torwest Resources claims fto the east, and
Northlodge were trylng magnetometer, electromagnetie
(E.M.) and soil sampling to the south., 1In
addition, the American Smelting & Refining Company
had done a great deal of work and experimenting
with several geophysical methods on the ore bodies
at the Bethlehem Ceopper property, which 1is situated
about 2 rlles south of Trojan. It was concluded
that the magnetometer was the most effective
geophysical instrument in this particular area.

The maln purpose of magnetic surveys is
to present a generallised picture of the hed rock
geology, and it 1s only seldom that anomalies
as such are directly assoclated with cre.
Nevertheless by means of a magnetic intensity map
of an area, geological conditions and formations
bearing a relatlionship to possible ore locations
may be traced.

The changes 1ln magnetic intenslty between
different rock types depend on the kind of rock,
the mass of the formation, depth below the surface,
the attitude, and the susceptibility to magnetic
fields. These changes can be read with the
magnetometer, but due to the number of variables,
are sometines difficult to interpret.

Magnetometer results have been analysed
at the Bethlehem copper property. It was found
that the Bethlehem ore bodies are located in areas
of relative low gamma readings, around the flanks
of lows, or In an area of a buige of a relative low.



In interpreting nagnetometer results at Bethlehem
the relative highs indlcate poor exploration bets
and in this way some area cculd he eliminated from
further prospecting. The relative lows and on

the flanks of moderate lows can be considered as
good prospecting areas but did not necessarily
reprresent ore bodles,

One theory is that in an area of
mineralized quartz diorite there has been
alteration of the accessory magnetite to hematite
resulting in low magnetic readings. However,
prophyry éyvkes and nore acid tyres of aquartez
diorite will zlso give relatlve low readings.,
Consequently the readings must be interpreted in
conjunction with ¥nown geological and topographical
hackeround,

GLNEZRAL GHOLOGY RELATIVE TO MAGN.LTIC SUSCEPTIBILITY

The main underlying rock on the Trojan
is the Guichon quartz diorite. This rock generally
carries considerable accessory magnetlite which
nornally results in relative high magnetometer
b readings,

The breccia plugs containing the ore
zones represent a younger cocmplex of granltice
intrusives. These rocks have been altered and
chloritized and in places mineralized with
chalecopyrite, specular hematite, chalcocite,
tourmaline andé copper carbonates., Due to the
small amount of magnetite, the breccia zones give
medium to relative low readings on the magnetometer.

The quartz diorites are also cut by
several different types of porphyry dykes. The
dykes carry very llttle accesscry magnetite and
give moderate low readings.

Overlving part of the northern and western

section of the surveyed claims are two areas of
Tertiary voleanics. These younger rocks cover
the quartz diorite to varying thicknesses frcm a
thin layer at the periphery up to a probable
maximum thickness of about 300 feet. The volcanics
are a troublesome formation as they are not known
to host any mineralization but effectively hide
possible ore contained in the underlying quartz

v dlorites.



The east, volcanicsequartz diorite
contact, comes c¢own in a synclinal curve to the
gouth of the haseline. Two contacts are shown
on the plany the geolopical contact determined
by Dr. White from observation of surface float
and outcrop, and a geoprhysical contact determined
frow nagnetometer readings. The two contacts
differ because in areas where the veolcanie
formatlon 1is shallow, the rnagnetic effect of the
underlying quartz diorite predominates.

Hagnetoueter readings cver the Tertilary
volecanies are generally low but oeccasional
erratles occur., Several negative poles were
encountered. These gave readings as low as
minus 4,000 gamuas. The average readings are
low with an occasional erratic high.

Magnetle Intensity Svnepsis

Roeck Normal Ganma Range Remarks

Quartz Diorite 600 to 1,000 gammas ocecasional ?1ghs
(1,300
Brecelsa dcones 300 to 500 ganmmasg occasiogal)highs
(800
Porphyry Dykes 300 to 600 gammas too narrow to
classify aceurately
Tertiary Volecanics =500 to 600 gammas erratic lows
and highs

Fron the above table it is readily seen
that areas with magnetic Intensities between 300
and 500 gammas, Intermediate lows, are favorable
for ore discovery.



L— Interpretation of Results

In interpreting the results of the
magnetometer survey, certain areas may be
immediately eliminated as irnconclusive or
unfavorahble., All areas covered by a varylng
thickness of Tertiary volecanics come under the
category of Inconclusive, Magnetic results
over thils volecanic formation are very erratic
and can net be correlated with geologlic data.
This includes all ground north of the basellne
between stations 60 and 100 and for about 2,000
feet south, It also includes the west contact
in the southwest corner of the map area and all
ground west of this contact. The voleanic
formation 1s belng excluded becange the
geophysical results are not interpretable. It
is still possible for bodles of mineral to be
contalned in the quartz diorite which 1s hidden
by the overlying volcanics. However it is
diffieult to check such possibilities except
by wildecat dlamond drilling which 1s not practical
due to the extent of the area,

To the scuth of the main contact the

: rock 1s quartz diorite cut by a few porphyry

- dykes. The dykes generally represent favorable
fractured zones but are toc narrow to be
outlined by a survey on 40O0-foot line spacing.
Most of the readings in the quartz dlorite are
relative highs and these areas can be eliminated
as unfaverable. However several parallel
intermediate low zones are indicated to the
south and southeast. These have a general
southeast trend and correspond with topegraphical
lows represented by canyons and gullies, and
hence must be eliminated.

On the western half of the map area
moderate high readings were recorded in the
north and northeast sections. These are
Interpreted as representing unaltered quartz
diorite, unfavorable for exploration.



Four favorable zones are outlined
on the plan and lettered 4, By, C, and D.

Zone A 1s the area immediately north
of the shaft and suggests the probable extension
of the favorable breccla zone., This zone lies
ad Jacent to the present known ore bodies and
obviocusly should be investigated in the normal
course of future development,

Zone B 13 adjJacent to the baseline
between stations 32 and 40 and covers about
one-half of the C.N. Wo. 4 mineral claim. The
topography 1s comparatively flat with a slight
rise to the north., Readinps are all within the
range of relative lows and therefore may
represent a breccla zone containing copper
mineralizatlion. The investigation of this zone
is considered of paramount importance.

Zone C is on the C.X. No. 6 claim
adjacent to the Jackson Basin road. Copper
mineralization Is evident In outerops along the
road for about 400 feet between stations & and
8 north on line 2k. In addition this zone
conforus to the favorable magnetometer readings.
It is in an area of relative lows and the
mineralization is on a bulge of a relative low.
Consequently lmmediate investigation of this
sone 1s recommended.

sone D is an enigma. It lles to the
west of the road on the C.N. No. 5 claim and
C.H. No., 5 fraction, close to the bhoundary of
Horthledge. It appears to represent an island
of volecanics carrying a strong negative pole
and 1f so could not be expected to contain
ore bodies. However 1t is sufficiently
anomalous to require further Investigation.
In addition geochemical surveys by Northlodge
Copper Mines toc the south and southeast of
Zone D have shown high positive copper colors.
Sufficient exploration to determine the reason
for the anomalous condlitions is recommended.
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RECOMMENDATIONS

Zone A is the extension to the north
of the known favorable breccla zone. 4 survey
by the induced polarization method 1s recommended.
This geophysical method 1s based on detecting
the difference hetween A,C. and D.C. resistivity
which sometimes can he attributed to the
rolarization effeects of metallic mineralization.
Induced polarization is particularly useful
where the mineralization 1s disseminated. It
is a slow detalled method and costly, and is
mest effective as a feollow-up of liniteé areas
cutlined by other methods,

4ones B, C, and D should be strilpped
and trenched by bulldozer. These zones are
readily accessible and aprear to have only a
r.oderate depth of overburden. Once the bedrock
is uncovered the peology could be mapped and
a diamond drilling program planned,

Completion of the magnetometer work over
the unsurveyed parts of the property is recommended.
A wap showing areas recommended for survey 1s
included with this report,

CONCLUSION

The effectiveness of the magnetometer
and geoclogical surveys can best be evalunated
after the recomrmended development work has been
completed, If this development is carried
through to completion, I feel confident that 1t
will result in a considerable increase in the
reserves of copper ore on the Trojan property.

Respectfully submitted,

F.J. Hemsworih, P. ENg.
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