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September 17, 1999

WALLY G. WING
#445 ~ 5880 Dover Crescent

Richmond, B.C.

V7E 5P5

Dear Sirs:

Re: VLF-EM Survey

WM 1 -9 CLAIMS
Bella Coola Area, Skeena M.D., B.C.

I have reviewed data from a very low frequency electromagnetic (VLF-EM) survey carried out on
the above-named property. The work was carried out by Wally Wing of Richmond, B.C. on July
26" and 28", 1999. The purpose was to determine the response to the graphite showings on the
property and also map the length of the showings.

Instrumentation and Theory

The VLF-EM survey was carried out with a VLF-EM receiver, Model 27, manufactured by Sabre
Electronic Instruments Ltd. of Vancouver, B.C. This instrument is designed to measure the
electromagnetic component of the very low frequency field (VLF-EM), which for this survey is
transmitted at 24.8 kHz from Jim Creek, Washington, which is east of Arlington.

In all electromagnetic prospecting, a transmitter induces an aiternating magnetic field (called the
primary field) by having a strong alternating current move through a coil of wire. This primary
field travels through any medium and if a conductive mass such as a sulphide body is present, the
primary field induces a secondary alternating current in the conductor, and this current in tum
induces a secondary magnetic field. The receiver picks up the primary field and, if a conductor 1s
present, the secondary field. The fields are expressed as & vector which has two components, the
“in-phase” (or real) component and the “out-of-phase™ (or quadrature) component. For the VLF-
EM receiver, the tilt angle in degrees of the distorted electromagnetic field with a conductor is
measured from that which it would have been if the field was not distorted without any
conductors present.

Since the fields lose strength proportionally with the distance they travel, a distant conductor has

less of an effect on the field than a close conductor does. Also, the lower the frequency of the
primary field, the further the field can travel and therefore the greater the depth penetration.
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The VLF-EM uses a frequency range from 13 to 30 kHz, whereas most EM instruments use
frequencies ranging from a few hundred to a few thousand Hz. Because of its relatively high
frequency, the VLF-EM can pick up bodies of a much lower conductivity and therefore is more
susceptible to clay beds, electrolyte-filled fault or shear zones and porous horizons, graphite,
carbonaceous sediments, lithological contacts as well as sulphide bodies of too low a conductivity
for other EM methods to pick up. Consequently, the VLF-EM has additional uses in mapping
structure and in picking up sulphide bodies of too low a conductivity for conventional EM
methods and too smell for induced polarization. {In places it can be used instead of IP).
However, its susceptibility to lower conductive bodies results in a number of anomalies, many of
them difficult to explain and, thus, VLF-EM preferably should not be interpreted without a good
geological knowledge of the property and/or other geophysical and geochemical surveys.

Survey Procedure

The survey grid was put in with a baseline running in a due north direction and the survey lines
running in 110°E-290°E {S70°E-N70°W) directions, as shown on the accompanying contour map.
One short line was also done in a 315°E (NW) direction. The survey lines were placed 10 m
apart with stations put in every 10 m.

Tilt angle readings of the electromagnetic field from the transmitter station, Seattle (Jim Creek) at
24.8 kHz, were taken at the 10 m stations with the operator facing towards the transmitter in a
southeasterly direction. VLF-EM readings were also taken every 10 meters along the baseline.

A total of 1,230 m of VLF-EM surveying was carried out.

Compilation and Data

The VLF-EM tilt angle data were hand-plotted onto a plan map at a scale of 1:750. This was then
given to the writer for interpretation. The writer then Fraser-filtered all the data in order to
determine more accurately where the conductors were located. The conductors were then plotted
onto the plan map.

Discussion of Results

Three of the conductors have the crossover occurring in the right direction, that is, positive
readings to the west and negative readings to the east. All these conductors strike northerly.
However, the northernmost conductor strikes in a southeasterly direction and has a crossover
direction opposite to that of the other three conductors. This is probably caused by the survey
direction of the lines being not the most ideal considering the direction to the transmitter at Jim
Creek. Contributing causes are probebly the strong conductivity of graphite and the terrain effect
on the VLF-EM field.

The survey has revealed four conductive zones within the survey area, These have been labeled
by the lower case letters, ‘a’ to ‘d’, respectively.

The probable cause of the four conductors is graphite because of the occurrence of the graphite
float within the southeastern part of the survey area and the graphite showing occurring within the
trench found within the center of the survey area.
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Conductor ‘a’ is the second strongest conductor within the survey area reaching a Fraser-filter
high of 66°0n the northernmost line. The greater strength indicates a higher percentage of
graphite. It is also the longest with a minimum strike length of 80 m and open to the northwest
and to the southeast. This is the only one of the three that strikes in a northwesterly direction.

Conductor ‘b’ is also a strong conductor with the greatest strength being on the southern end
where the Fraser-filter high reaches 54°. It strikes in a northerly direction with it being open to
the south. The minimum strike length is 30m.

Conductor ‘c’ is a northerly conductor occurring between conductors ‘a’ and *b’. It occurs on
only two lines and therefore only has a strike length of no more than 15 meters. The Fraser-fitter
is 50°. This conductor could be related to the graphite showing within the adjacent trench.

Conductor ‘d’ is the strongest conductor reaching a Fraser-filter high of 76° suggesting a graphite
vein with a higher amount of graphite than that of the other three conductors. It also strikes
northerly and is open to the south or southwest and somewhat to the north. Its minimum length is
30 m.

There is no direct correlation of VLF-EM conductors with the graphite showing within the trench.
The main reason is likely that the showing, in effect occurs on the edge of the survey area. Also
conductor ‘d’ could be the southern extension of the trench showing.

In conclusion, it 1s obvious that there are strong conductors occurring within the VLF-EM survey
area and that these conductors are, in all likelihood, caused by graphite. However, the exact
location may not be as shown on the plan map because of the less than ideal survey direction.

It is recommended to carry out further VLF-EM surveying but on a grid with the baseline running
in a north-northwest/south-southeast direction. The survey lines would then run orthogonal to
this, that is, in a west-southwest/east-northeast direction.

A preferable survey to map and explore for graphite on this property would be & horizontal loop
electromagnetic (HLEM) survey. The coil separation can be increased to give better depth
penetration and lessened to give better resolution. It is probable that better resotution is desired
and therefore the recommended coil separation would be 50 meters. The other reason for
carrying out an HLEM survey would be to give better drill and/or trench targets.
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