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INTRODUCTION

During the period March 28th to March 2%th, 1973, Lockwood

Survey Corporation Limited carried out an airborne geo-

physical survey over two groups of claims in southern British

Columbia for Rio Tinto Canadian Exploration Limited. A total

of 107.6 miles were flown over a 13 square mile area.

The purpose of the survey was to provide information about

sub-surface conductors and geological structure.

1.1

AREA DESCRIPTION

The area covered is in the vicinity of Laurel Lake,
approximately 8 miles northwest of Little Fort, B.C.,
Kamlocps Mining Division. The position of the area is

51°30'n, 120°22'w.

TOPOGRAPHY

The area is generally flat lying with small rolling hiils,
Relief is in the order of 300 feet. Average elevation

of the area is about 4300 feet above sea level.

SURVEY FLIGHT PATTERN

The geophysical survey consisted of traverse lines flown

at 660 fcot spacing in a N50°E heading. All traverscs



LIST OF CLAIMS

Name

Lyn 1 to Lyn 154
Lyn 155 to Lyn 157
Lyn 158

Lyn 159 to Lyn 166
Lv 27 to LV 68

LV 69 Fr, to LV 72 Fr,

Record Numbers
121489 - 121642
122843 - 122845
122856

122847 - 122854
115217 - 115258
115259 - 115262

incl,.

incl,

incl.

incl.

inecl.
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were flown in drape fashion with the helicopter main-

taining a ground clearance of 200 feet.

AIRCRAFT INSTRUMENTATION AND DATA RECORDING

The following equipment was installed in a Bell Jet
Ranger 206A helicobter, registration CF-NMP, operated

by Northern Thunderbird Airways of Prince George, B.C.

{a) The Gulf Mk.III Magnetometer

The magnetometer, in a towed bird configuration, is

a saturable core fluxgate system which is used to
measure the earth's magnetic field intensity in the
direction of the main earth's field. It is sensitive
to magnetic field intensity variation of about

1 gamma.

The magnetometer head consists of two saturable core
orienting fluxgates whose axes are at right angles
to eacna other. The axis of the measuring fluxgate
is normal to the plane containing the two orienting
fluxgates. 1In operation, the self-orienting flux-
~gates are maintained by servometers in a position

of minimum coupling with the earth's magnetic field;
the measuring fluxgate is then in a position of

maximum coupling with the earth's magnetic field.



(b)

The output from the magnetometer is recorded in
profile form in red ink on a moving chart paper,

at an approximate scale of 1 inch to 1,320 feet.

The operating range for this survey was 1,200 gammas
across a 10 inch chart; the recording pen auto-
matically stepé at the side of the chart at 5/6th
of the full scale range, i.e. 1,000 gammas. Chart
speed was 4 inches per minute. The magnetometer
trace is repeated on the MFE chart that records the
electromagnetic channels. This record is 1,200

gammas across a 2 inch width. See Fig. 4.

The Lockwood LHEM-200 Electromagnetometer

The helicopter-borne E.M, system used for this survey
was developed by Lockwood Survey Corporation. This
system measures the in-phase and cut-of-phase
components of the secondary electromagnetic field,

in terms of the primary field at the receiver, viz.,
in parts per million of the primary field. The
frequency of the alternating electromagnetic field

is 4,000 cycles per second. Receiving and trans-
mitting coils are held vertical and coaxial in &
towed "bird", a distance of 30 feet apart and 100

feet below the helicopter. The sensitivity of the



{c}

measuring system is such that the minimum recogniz-
able in-phase anomaly is about 8 parts per
million. Noise on the in-phase profile is usually

less than 5 parts per million of the primary field.

This equipment is operated at a "bird® height of

100 feet.

Full scale deflection of the in-phase and out-phase
channels is 400 parts per million across a distance
of 2 inches. Recorder used was an MFE with a chart
speed of & inches per minute. Scale of the record

is 1" = 1040 feet. See Fig. 5.

The C.A.R.L. Mk.VIII Tracking Camera

The camera used for this survey was developed by

Canadian Applied Research Limited.

This camera uses a 35 mm. f£film and is operated in
a discrete frame mode. The frame size is 25 mm.
laterally and 18 mm. longitudinally. The focal

length is 18.5 mm. The resulting lateral coverage

is 1.5 times the terrain clearance, the longitudinal
4

coverage is equal to the terrain clearance, i.e.

at 200 feet above ground the lateral coverage is



300 feet, the longitudinal coverage 200 feet,

Each frame is numbered by a prism system which
exposes "veeder"” counter numbers on the side of

the frame at the moment of exposure. Coincident
with every tenth film exposure a fiducial pulse is
imprinted on the magnetometer and electromagnetometer
recording charts. Exposure interval of this camera

for the survey was 1.5 seconds. See Figures 4 and 5.

{(d) The Bonzer Altimeter TRN-70

This equipment measures the clearance between the
helicopter and the nearest object. It consists of
an electronic narrow aperture transmitter operating
at 1600 megahertz. Output from the altimeter

system was recorded on the botfom trace of the MFE
recorger along with-the electromagnetometer traces.
Operating range was 2,500 feet across a 2 inch chart

width, See Fig. 5.

3.1 FPIELD SURVEY PERSONNEL

The survey was conducted in the field by the following

personnel:
Pilot : K. Knight

H. Sandau

Navigator/Operator

Data Technician J. Clulow

4



The address of Mr. Knight is Northern Thunderbirds
Airways, Prince George, B.C. The address of Mr, Sandau

and Mr. Clulow is 1450 O'Connor Drive, Toronto, Ontario.

POSITIONING

The positioning of the helicopter was recorded by the
vertically mounted tracking camera on 35 mm. film. The
developed film was then related to the 1320 feet to

1l inch mosaics to obtain accurate positioning. The re-
lated points plotted on the mosaic were then connected

in order to produce the flight path recovery.

DATA COMPILATION AND PRESENTATION

(a) Aeromagnetic Data

The magnetic data is presented as contours of the
earth's total magnetic field intensity at a basic
contour interval of 20 gammas. The horizontal
scale of the map is 1320 feet = 1 inch. Aas all
flights were of very short duration, the diurnal
variation is minimal, A common datum was drawn on
all the traverse profiles for that particular day.

By inspection of adjacent lines flown on different



(b}

days, the diurnal variation was removed so that

all traverse lines have datums in the same plane.

From this datum magnetic values are read at the
predetermined 20 gamma interval and transcribed on
the base map with reference to the flight path.
Points of equal magnetic intensity are joined to

produce the final magnetic contour map. Fig. 2.

Electromagnetic Data

The electromagnetic data is represented as the half
wavelength of the in-phase component, being the
extent of the heavy line with the dot representing

the peak of the anomaly.

The electromagnetic data includes ({(a) instrument
drift and (b) response due to regional variations

in ground conductivity. These components were
corrected for by fitting to both the in-phase and.
out-of-phase records, a series of linear datum lines
to approximate the brcoad or regional variations in

the records.

The in-phase component records were then read at

the anomaly peaks and the half-wave amplitude marked.



The corresponding out-of-phase anomaly peaks were
read. The extent and amplitude wexre then located
on the base map with their in and cut-of-phase

values transcribed beside the peak. See Fig. 3.



10.

INTERPRETATICON

Known Geology

The geclogy ©of the area has been mapped in a
reconnaissance manner and is shown at a scale of 1 mile
per inch in Geology, Mining and Exploration in British
Columbia, 1970, Figure 44. The area is occupied by the

Thula batholith (Hornblende-Biotite guartz diorite and

~granodiorite} to the south-west and the Nicola Formation

(andesites, argillites and siltstones) to the north-
east. Some exposures of grey microdiorite lie in the
andesites near the north corner. All rocks are Upper

Triassic in age.

A copper-lead showing is located in the argillite-
siltstone formation about one mile north of the survey

area boundary.

{(a) Magnetic Survey

The magnetic field is active over most of the survey

area, showing several hundreds of gammas of magnetic
relief over short distances. 1In a general sense the
magnetic relief is greater in the area of the andesites
than in the granodiorite although the difference in the
texture of the magnetic pattern between the two rock

types is not well enough defined to see the position of
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the contact. A triangular shaped area of relatively
quiet activity appears to continue onto an area mapped
as argillite and siltstone and is interpreted as such.
Its contact with surrounding rocks is reasonably well
defined on its south and east side but poorly defined on

the north side.

The magnetic activity is an expression of relatively
small amounts of magnetic iron minerals in the bedrock.
None of the anomalies are strong enough to indicate an

iron deposit of economic interest.

(b) Electromagnetic Survey

The survey revealed a small number of weak anomalies
of which all but one group occurred over lakes and are

interpreted as conductive lake bottom sediments.

The one group of anomalies that is excepted is on
lines T-26 to T-28 about 3/4 mile east of Long Island
Lake. The conductivity-width value has been calculated
in mhos for the better anomalies in the group and is
shown as a circled figure. At several points it is
close to, or within, the range of values generally

accepted as indicating bedrock conductors., As such they
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may have potential as sulphide deposits or could also
be conductive argillaceous shales which can reach

similar conductivity-width values.

Their strike direction carried north-west coincides
with a copper lead showing and so the anomalies are con-
sidered worthy of ground follow-up using electromagnetic

or induced polarization methods.

Three E.M. anomalies occur on magnetic anomalies
which have a negative in-phase response. This is a
common characteristic of strongly magnetic areas and

does not. represent a bedrock conductor.

{c) Summary & Recommendations

An airborne electromagnetic and magnetic survey
was conducted over the claims under discussion. The
magnetic survey showed considerable magnetic activity
in the ground underlain by both the Nicola Andesites

and the Thula granodiorite.

A zone of low magnetic activity'was interpreted
~as a band of argillite and siltstone within the Nicola

formation.
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The electromagnetic survey detected a small group
of conductors in the siltstone~argillite formation
which could have base metal potential., A ground follow-
up program including electromagnetic induced polarization

is recommended.
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