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REPORT ON THE
MAGNETOMETER SURVEY
of the
ALPHA -SCOTTY GROUP
THE CARDIFF MINING CO. LID.
HIGHLIAND VALLEY, B.C.

DUCTION:

This report dsseribes the procedure and results of a
nagnetometer survey completed on the claims of the Alpha-Scotty
group owned by The Cardiff Mining Company Limited. The report ia
written in compliance with the regulationa pertaining to the clqin-
ing of geophysical work for assessment purposes for the year 1956-57.

The Alpha-Scotty group of claims is located in the
Highland Vallsy, Eamloops ¥ining Division, some 35 miles south of
Asheroft, or L0 miles north of Merritt. The geographical pesition
is N 500 28¢, B 120° 58%. The original claims, Alpha Nos. 1 to 8,
and Scotty Nos. 1 to 8 were staked in January, 1956. Thia swmser a
swvey of the claims indioated that the Alpha No. 8 and Scotty Nos.
S to 8 inclusive were staked in srror cn Beaverlodge property.
Consequantly these claims are being allowed to lapse. The survey
also showed the presence of fractions adjacent to some of the other
claims of the company and also some open ground., Thess fractions
and the open ground were staked for the company this summer,

A list of the claims and fractions which this swrvey

sovers is gliven below:
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Kame Date Recorded Record No,
Alpha No. 1~ 23 January, 1956 18097
Alpha No. 2 23 January, 1956 18098
Alphs No, 3 23 January, 1956 18099
Alpha Yo, 4 23 Jamuary, 1956 18100
Alpha No. 5 23 January, 1956 18101
Alphs ¥o, 6: 23 January, 1956 18102
Alpha No. T - 23 Januvary, 1956 18103
Seotty No. 1- 23 January, 1956 1810%
Sookty No, 2 23 January, 1956 18106
Seotty No. ﬂ 23 January, 1956 18107
Seotty No. 23 January, 1956 18108
Scetty No. 9 14 August , 1956 24510
Sootty No. 10 14 August , 1956 2k511
Seotty No. 11 14 August , 1956 2512
Scotty No, 12 : 1k August , 1956 245313
Alpha Ne. 1 Fr,”10 September, 1956 24546
Alpha No. 2 Fr.- 17 August , 1956 k51
Alphs Ko. 3 Fr. 10 September, 1956 24547
Alpha No. L Fr,~  17August , 1956 24515
Scotty No. 1 PFr.:  17August, 1956 24516

GENERAL DESCRIPTION OF THE AREA:

The Highland Valley is a generally southeast-trending
valley having an average elevation of between four and five thousand
feet (see included topographical map). It is drained by two creeks;
the southeast half by Witches Brook which joins Guichon Creek, the
northwest by Pukaist Creek whidh flows from Divide Lake northwest to
the Thompson River.

The entire vallsy, except for some of the ridges that
surround it, is covered by glacial drift. Near the creek bottom
this drift achieves considerable depth. One diamond drill hole,

drilled about ons half mile southeast of the Cardiff property and
next to the cresk was reported to have cut over 250 feet of glacial
_overburden. ALl companies working in the Highland Valley agree that
glacial overburden is the major hindrance to explorstion.

The Highland Valley is serviced by s dirt road, maintained
by the Department of Public Works, that runs from Ashoreft through the
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valley to Merritt., Although some work has been done on the road
within the last few months that has improved its surface, it ia
advantagecus at all timms to travel by four wheel drive wehicle.

DESCRIPTION OF CARDIFY FROPERTY:

The Alpha-Scotty group is bounded on the west by Beaver-
lodge "Outrider Group", on the south by Indian Reserve No, ﬁ; and
on the south and east by the Jericho growp. The AshoroftMerritt
road and Witches Brook traverse a portion of the seuthern end of
the claims, The terrain rises gradually northward from the creek to
the north edge of the group. The property is cut here and there by
south trending gulleys which might be the result of glaciation or old
water gourses, but for the most part the surface is very even. The
area included by the claims iz almost entirely covered with overburden.
Only one area of outcrop was observed and this was a granodiorite ridge
at the north end of the property. Timber consists of jack plne and
poplar at the south end of the claims and fir interspersed with pine
at the north. One small cresk trevarses the property in a north south
diveotion and joins Witches Brook. This areek yields the anly good
drinking water in the area,

REGIONAL $

The following report is taken from G. S, C. Memeir 262,
"The entire Highland Vallsy is underlain by intrusives of the Guichon
batholith, which is considered to be Lower Jurassic in age (sse in-
cluded geologionl map). Except for a few local gabbroic phases along
Gulichon Creek the remainder of intrusives are classified as quarts
diorite and grancdiorite. The rocks are typically grey, with some
pink end greenish-grey phases, Bilotite mioa and hornblende are
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abundant, and magnstite, sircon, sphene and apatite are accessory
minerals. Near some of the copper bearing quarts veins that ogour

in this batholith, the roock has taken on & pinkish cclormtion.

Under the microscope, this pink rock is seen to contain clsar quarts,
but the feldspar, which is mainly plagicclase, is altered, Hornblende
iz the common ferromagnesisn minersl. Near other ocpper velns the
granitic wall-rocks have been largely altered to sericite. In most
places the batholith is massive, but it has been subjected to stresses
that have caused shears to form in an cast-west direction. Faults are

common at or near the contacts, though none appear long."

IOCAL GROIOQY:

The depth of ovarburden on the majority of properties in
the Highland Valley area makes structural determination very difficult,
The only outorop on the Cardiff group appears to be granodiorite with
& little larger percentage of hornblende than is usual., A jointing
system over & sast-west distance of some 600 feset has a north-south
trend and dips between 60° and 70° east. A minerslised shear on the
south aide of the valley on the Jericho property has a simllar strike
and could possibly line up with this jointing system. witches Brook
might represent a geological festure but there does not seem to be
any proof for this.

OTHER PROPERTIES,
An investigation of properties in the Highland Valley on

which minerslisation has been located indicates a marked similarity
of occurrence. It is thus reasonable to assume that if mineralization
does ococur on the Cardiff group, it should be in geological structures
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similar to those on other properties in the area and under similar
geophysiocal anmolies. Consequently & brief astudy was made of some
of the mineral occurrences in the valley as an aid to what to expect
on Cardif?,

Ao On the Jericho property to the southwest of Cardiff three
mineral oocurrances have been reported by the owners. Two of these
ogcurrencas ware viewed by the writer and on one a magnstomster tre-
verss was run, The first one examined was & smmall outcrop with
chalcopyrite and molybdenite disseminated through grenodiorite,
situated some 200 feet to the south of Witches Brook at the outlet
of the vallay, The area of mineral outcrop is about 20 by 50 feet,
snd the grade perhaps $% copper. There does not appear to be any vein
or fractures system associated with this mineralization, unless the
courss that Witches Brook follows, which here i3 a narrow gorge,
indicates some geologioal structurs. A magnetoneter traverse begun
at the creek and carried up the hill asross the minersl outorop with
readings at 100 foot intervals showed a steady increase in readings
from about 200 gammas at the cresk to sbout 900 at s distance of 600
feot from the creek. The reading taken on the outcrop seemed to fit
consistently into the gradual inerease in readings from the creek up.
As the depth of overburden was at no place greater than 5 feet on this
traverse the variations in readings were due to some structure of the
granite rather than the depth of owverburden.

The location of the second outcrop was msntioned sarlier,
in corneotion with the Cardiff jointing system. It is & shear zone
exposed intermittently over a length of some 500 feet and & width of
sbout 50 feet. Chaloopyrite and molybdenite are disseminated spora-
dlcally soross the width of the shear, No magnetometer traverse was
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run on this sone, The owners did some drilling on this shear and
on what they considersd to be its extension. However, since they
abandoned the operation after three holes it is assumed that the
results of drilling were discouraging.

B, The writer visited the old 0. K. property and ran & magns-
tometer swrvey in the area of the shear. The following geological
report is taken from Geologicel Survey of Canads, Memoir 262 by
S. Duffell and K, C. MoTaggart, "The 0. K. property «e.es is situated
on the southwest side of Highland Valley about a mils north of Calling
lake. The ore lies along & fracture in ths Guichon Creek batholith,
snd consista of copper sulphide minerals in a gangue of sericitlszed
wall-rock, quarts and fault gouge. Ore minermls are chaloopyrite,
chalcocite, bomits and secondary copper minersals ..... The main
fracture carriss a width of from 2 to 4 feet of gouge which in places
contains ore mineral, The shear zone strikes north 50° east and dips
steeply south,"

Since this report was written zoms diamond drilling and
stripping have been done in an encdeavour to extend the known minerali-
sation. The overburden, where stripping has been undertaken, iz not
in excess of 20 feet. The magnetometer survey conducted by the writer
covered a distance of about 1000 feet along the shear and about LOO feet
on each side of it. The reading away from the shear sone was about 400
gammas but immediately over it the reading dropped to about 200 gammas.
This drop in magnetometer readings was quits evident when the reading
was taken directly over the shear but when ths reading was taken more
than forty feet away from the shear the lowering effect of the shear
was negligible,

C. The Bethlehem property has probably done more exploration
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then any other property in the area. A combined programms of stripping,

dismond drilling and geophysical work has been carried out to find the

mineralised sones. It has been possible to correlate geophysical

readings with ore in placs.

The enginsers at Bethlehem have found that the magnetometer

is the most suitable geophysical instrusent for locating mineraliszation

on their olaims. The results of diamond drilling have proven that there

1s a relation between magnetometer low readings and copper minsraliszation.

As elsevhere in the valley the copper mineralization is found in shear

gsonss or fractures in the granodiorite. The low magnetometer readings

result from a lack of magnetite, the theory being that, along minsrali-

sed fractures in the granodiorite, the magnetits has been converted to

hexatite,

REASONS FOR THE MAGNETOMETER SURVEY:

Thare are thres reasons for doing 2 nagnetometer survey on

the Alphs Seotty group of claims:

1.

2.

3.

The depth of overburden made any kind of trenching or
surface work as a preliminary phase of exploration
impractical;

The success encountered by the American Smelting and
Refining Company on the Bethlehem property with the
magnstometer, and the gsological similarity of all
potentially sconomic copper deposits in the ares,
Justified the magnetometer as a loglcal exploration tool
for the Job;

The magnetometer traverss run by the writer on the 0. K.
property verified the theory that magnetic lows ars general

over mineralized shear szones.



-8~

TRANSIT SURVEY OF CLAIMS:
The claim posts vorai‘lurnycd with a transit and chain and

tied into a corner post of No, ,l; Indian Resserve. The boundaries of

the Beaverlodge "Outrider group” were surveyed to determine the Cardiff
northwest boundary. The survey indicated the presence of several fairly
large open areas between the staked claims and some open area to the
northeast. The ares between the clainms was staked as fractions and aome
of the open ground as full claims to compensats the company for that
ground lost to Beaverlodge and to the Indian Reserve, The road and

any topographical features near the survey lines were picked up. Other

topogreaphical features were plcked up from the magnetometer grid lines,

MAGNETONETER GRID:

A crev of three men was employed to ocut the grid lines and
completed some ten miles of line before the magnetometer survey was
begun. This grid was laid out in the following manner: A base line
was laid out with a Brunton oompass in an east-west direction along
the southern boundary of the claims., The base line was cut out and pickets
set at three hundred foot intervals, the measurements being made with a
tape. HNumbers were written on each ploket to designate the distance in
hundreds of feet from the east and of the base line. At each base line
picket, lines were cut at right angles in s north direotion and pickets
placed at 100 foot intervals along these side linea, the distances also
being laid off with the tape. The grid thus formed had 300 ft. - 100 ft.
dimensions. S3tations were designated in this manner 45/30, meaning L500
ft. west, 3000 ft. north. Ten miles of grid was completed by this orew.
The remainder of the lines were cut by the megnetometer survey orew at
the time the magnetometer survey was being run.



MAGHETOMETER

4 model B-2 Sharp magnetometer was used for this survey.
This i3 a precision instrument having a sensitivity of 10 gammas, and
incorporates the latest design featurss such as built-in aligning com-
pass and temperature compensating device. The locking device for
looking the fleld plece is of such a design that the machine can be
subjected to rugged usage, without being put out o adjustment. As
many a8 150 readings can be taken a day on prepared grid lines.

FIRLD WORK:

Two men made up the magnetometsr survey orew. (ne man
ocarried the instrument, set it up and toock readings. His partner
recordsd the readings and at the same time noted any geological features
in the vicinity. Between 100 and 150 setups could be made a day.

On that portion of the property on which the lines had to be
cut at the same time as the survey the work was considersbly slower.
Between 60 and 50 readings could be recorded a day.

This latter portion of the survey was completed as follows:
At 1500 feet intervals along the base, lines were sut out parallel to
the side lines previously out. Similarly at 1500 foot intervals along
one of the side lines, lines were cut parallel to the base. These two
groups of perpendicular lines divided the ground into 1500 foot aquares,
the accuracy of the dimensions of the square being limited to the accur-
acy with which the Bruaton lines could be run. The magnetometer survey
was then run on sach square individually in the following manner:
Starting at the base line a2 Brunton line was cald off perpendioular teo
the base and this line wes slashed out until a paced distence of 100 feet
wag reached. Hers a picket was put in, numbered, and a magmtometer
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reading taken. The line was then projected for another 100 feet and
the procedure repsated. In this way the line was advanced until the
cross 1line was reached at 1500 feet. The fairly even topography
permitted a pacing accurssy of about 2% in the distance of 1500 feet.

The distribwmtion of tasks for the two man crew were;
Instrument man - magnetomeler readings, pacing and placement and
mmbering of pickets; helper -~ Brunton bearing, most of the slashing
and noting of rock outerops.

AKING READINOS:

The method of taking magnetometer readings was as follows:

(a) The instrument was first leveled with the circular spirit
bublhile.

(b) Leveling was completed by adjusting the three thumb screws.

(o) The field plece of the instrument was oriented at right
angles to the earth's magnetic field by use of the
awciliayy compass ard locked in that position. The
auxiliary compess was then locked.

(d) (ns reading was taken with the head in this pesition. The
head was then roetated 180° and another reading taken.
These were recorded in the field note book along with the
time.

CORRECTIONS s
(a) Diurnal Corrections:

All readings wers corrected for diurnal, or variations from
time to time during the day. 3Since only one instrument
was available for the job, a base station was set up near

camp., One day was spent in taking readinge every hour at
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this base station and a diurnal curve drawn from thess
readings. Dirunal corrections for readings taken on
subsequant days were based on this curve.

{b) Day to Day Corrsctions:
A reading was taken at the base station each day before
leaving for the field and each day after field work was
completed, The varlations between the base reading on
any particular day and the original base reading {corrected
for diurnal variations) was the cday to day correction.
The diwrnal and day to day corrections were added to each
field reading to arrive at the corrected magnetometer
reading.

MAPPING ¢

The result of the magnetometer survey is shoun on the map
contained in the pocket at the back of the report. The magnetometer
readings are represented on this map by a series of contour lines
indicating the magnetic lntensity in gammas. Thas contour lines were
drawn through readings of equal intensity at 100 gamma intervals on a
working plan on which the readings were plotted. The enclosec map was
traced from this working plan, but the individual readings were omitted
a8 it was felt that inclusion would complicate rether than clarify the
map., The map was coloured in order to emphawise the distribution of
resdings which might indlicate soms underlying ancmolies.

CONCLUSIONS s
The map shows that high readings are concentrated in the

north and lows in the south arsas as might be expected considering
the distribution of cverburden.
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Further investigation is warranted on Alpha No. 5 claim
in the area of wvory low readings and on the Scotty No. 11 where low

readings are adjacent to extreme high readings.

Respactfully submitted,

e X
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