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INTRODUCTION

Proton Magnetometer and VLF EM-16 surveys
vere carrled out over the Conglomerate Lake Property
for High Frontier Resources during the summer of
1988. The property consists of 8 leased claims and
28 staked claims (a complete list of the claims 1is
included in Appendilx A). Approximately 48.3
kilometers of grid wvas established over the group at
a station Iinterval of 25 meters along 1lines that
wvere spaced every 160 meters. An Omni IV Proton
Magnetometer was used for the magnetic survey and a
Geonics EM-16 was used for the VLF Survey.

LOCATION AND ACCESS

The property is located approximately 30
kilometers to the north of the village of Jellicoe
in Northvestern Ontarxio. Access to the claim group
is provided by turning north off of Highway #1111, 7
kilometers east of Jelllicoe at Kinghorn sStation, and
travelling 69 klilometers to a dirt road that 1leads
directly west 4 kilometers to the property. The
claim group itself 1s sltuated south of Conglomerate
Lake, to the wvest of Onaman Lake.




THEORY OF OPERATION
The Proton Magnetometer

The Proton Precession Magnetometer is so
named because it utilizes the precession of spinning
protons or nuclel of the hydrogen atom in a sample
of hydrocarbon fluld to measure the total magnetic
field intensity. The spinning protons in a sample of
kerosene behave as small, spinning magnetic
dipoles. These magnets are temporarily polarized by
application of a uniform magnetic fleld generated by
a current in a coil of wire. When the current is
removed, the spin of the protons causes them Lo
precess about the direction of the ambient (earth's)
magnetic field. The precessing protons then gencrate
a small signal wvhose frequency 1is precisely
proportional to the total magnetic field 1intensity
and independent of the orlentation the coil
(sensor). The proportionality vhich relates
frequency to the field intensity 1is called the
gyromagnetic ratio of the proton. The precession
frequency, typlcally 2000 Hz, 1s measured as the
absolute value of the total magnetic field intensity
wvith an accuracy of 1 gamma.

The total magnetic intensity, as measured
by the proton magnetometer 1s the magnetitude of the
earth's field vector independent of of its
direction. The measurement can be expressed as  a
length ( 506,000 gammas) of the earth's field vector.
A local disturbance, say 18 gammas, would add (ox
subtract) to the undisturbed field of 56,008 gammas
in the usual manner of vector addition. Since the
proton magnetometer measures only the magnitude of
the resultant vector (vhose direction 1is almost
parallel to the undisturbed total field vector),
that vhich is measured 1s very nearly the component
of the dlsturbance vector in the direction of *'
undisturbed total fleld. Thus the change in tolLa.
field intensity is called the anomaly.

The VLF EM-16

The VLF transmitting statlons operating
for communications with submarines have a vertlcal
antenna. The antenna current 1is thus vertical,
creating a concentric horizontal magnetic fleld
around them. When these magnetic £fields meet
conductive bodies 1In the ground, there will be
secondary fields radiating from these bodies. The
VLF EM-16 measures the vertical components of these
secondary flelds.




The VLF EM-16 1s a sensitlve recelver
covering the frequency bands of the VLF transmitting
stations wvwith means of measuring the vertical field
components.

The receiver has two Iinputs wvwith two
receiving colils built into the instrument. One coll
has a normally vertical axis and the other has a
horlzontal axis.

The signal from one of the coils (vertical
axis) 1s first minimized by tilting the Iinstrument.
The tilt angle on the VLF EM-16 1s callbrated as a
percentage and not as a true dlp. This is
significant 1in the calculation of the Fraser Filter
data since the larger numbers obtalned from the
percentage meter will result in larger flltered
values. The remaining signal in this coll is
balanced out by a measured percentage of a signal
from another coll, after being shifted 98 deqrces.
This coll is normally parallel to the primary tield.

Thus, 1f the secondary fleld signals are
small compared to the primary horizontal fileld, the
mechanical tilt angle is an accurate measurement of
the vertical real component, and the compensation 98
degree signal from the horizontal coll is a measure
of the gquadrature vertical signal.

SURVEY PROCEDURE
The Proton Magnetometer

The magnetometer data was collected at 25
meter intervals using an Omnni 1V Proton
Magnetometer. The fleld data from the surveys wvas
then referred to a base station recorder Omni IV
vhich operated continuously throughout the survey.
The purpose of the recorder was to correct the
fluxuations 1in the earth's magnetic fleld as the
survey took place. Data wvas corrected, then
plotted on a map scale of lcm = 25 meters and
contoured at 250 gamma intervals.

The VLF EM-16

The Cutler, Maine transmitter statlion vas
chosen because of its favourable orlentation to the
geology of the area.

VLF readings were taken at 25 meter
intervals over the entire grid using the Geonics EM-

16 with both the dip angle and the quadrature belng
recorded.




To take a reading, the reference coll
("T") 1in the lover end of the handle is orlentated
along the magnetic lines 98 degrees to the station
direction. This is achieved by swinging the
instrument back and forth until a minimum sound
intensity is heard. The quadrature dial 1is then
adjusted until the sound level is further minimized.
The dip angle is then read from the inclinometer and
the gquadrature from the dial. The north direction
vas alvays faced vhen a reading was taken.

LINECUTTING

Approximately 48.3 kllometers of lline was
cut over the 36 clalm property. Picket statlons
vere established at 25 meter intervals along the
grid lines. Line spacings wvere at 188 meters. The
baseline vas cut at 090 degrees azimuth to parallel
the reglonal trends of the alrborne conductive
trends. Grid 1lines were normal to the baseline at
360 degrees azimuth.

DISCUSSION OF RESULTS

Generally speaking all of the geophysical
surveys yielded meaningful information. The
magnetometer survey delineated a number of anomalous
trends which vere probably due to interformational
sulphide horizons within a volcanic package. The VLF
survey wvas also successful in defining these
magnetic anomalies in terms of their conductivitiles.

The Proton Magnetometer Survey

The total fleld survey was extremely
useful 1In outlining a number of magnetic trends
vhlich occur on the claim group.

The magnetometer survey outlined a broad
magnetic horlizon betwveen 288 and 500 meters in width
and striking 1In a SSE dlrection. This horizon
probably represents a serles of wmafic volcanlics
vithin a volcanlic package with some of the more
intense responses belng the result of massive to
seml-massive 1nterformational sulphldes. A NNE
trending break in this horlzon near the center of
property 1ndlicates a possible displacement to the
south of approximately 200 to 300 meters for the
east portion of the anomaly. This break may
represent a dyke or fault.

The economic significance of these
magnetic trends can only be evaluated by a
geological mapping and sampling program.




VLF EM-16 SURVEY

The VLF survey dellneated only one
conductor of note. A complete list of the VLF
anomalies can be found in Appendix "B"™ of this
report.

Conductor "A" is by far the best
conductor on the property. Conductivities along the
vestern portion of this anomaly are very good and
correlate vith a magnetic expression of
approximately 2080 gammas above background. This
conductor is likely due to an sulphide assemblage of
pyrite, pyrrhotite, and possibly graphite.

There are many other conductors on the
claim group , hovever, for the most part these are
probably due to topographic features such as swvamps,
streams, etc.

Some conductive trends have spot magnetic
correlations vwhich occur along thelr strike lengths.
The significance of these anomalies 1is difficult to
evaluate due to the lack of any continulty of this
correlation without further information.

CONCLUSIONS AND RECOMMENDATIONS

1) The Proton Magnetometer and VLF surveys
vere successful 1in deflining a number of magnetic
horizons and one good VLF conductor on the property.

2) It 1s therefore recommended that a
geological mapping and geochemical sampling program
be conducted over the property 1in order to determine
its economic potential.
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ANOMALY

Bl

B2
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Cc2

Cc3

D1

D2

D3

Fl

F2

F3

LENGTH
METERS

100

500

11060
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1166
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1200

6909
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100

160

109

180

300
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1+99
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94+58

nuE Z@H @l Z=

11+00 E
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5+00 S

25400 E
5456 S
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2450
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4425
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2w
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wveak
veak to
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Yes
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No
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2+175
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0 =
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