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- INTRODUCTION:

Gold mineralization has been identified on the Bug and Tog properties
held by Dunvegan Exploration Limited. Preliminary geological

mapping indicates that this mineralization and alteration which may
be associated with it could be located within broad shear zones

and may be localized by smaller structures within the major zones.

A two fold geophysical programme was performed which was designed to
define the boundaries of the major structure and to delineate any
secondary structures within the major zone. Magnetic measurements
were made to outline areas underlain by different geological

units. VLF-EM (Very Low Frequency Electromagnetic) measurements
were conducted to attempt to delineate shear zones which may exhibit
some conductivity. The surveys were performed in July, 1989.

They were intended as orientation surveys to test the effectiveness
of the two geophysical methods in satisfying the desired objectives
and to plan further detailed geophysical work.

This geophysical approach was taken because it had proven to be
effective in mapping the mineralized structures at the North
American Metals, Golden Bear (Muddy Lake) gold deposit in north
central British Columbia.

LOCATION AND ACCESS:

The BUG property is located on the eastern shore of Marsh Lake just
south of the Alaska Highway, approximately 40 kilometers east of
Whitehorse, Yukon Territory. It is reached by a two-wheel

drive road which branches off the Alaska Highway approximately

100 meters southeast of Judas Creek.

The TOG property (including TOG, GOT and POT claims) is located
between Squanga, Summit and Dalayee Lakes and straddles the Alaska
Highway approximately 70 kilometers to the east of Whitehorse,
Yukon Territory. The main showings are accessible by a four-wheel

drive road to the south of the Alaska Highway.

The locations of the BUG and TOG claim groups are shown in Figure 1.
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PROPERTY :

The Dunvegan Exploration Ltd. holdings consist of 168 mineral claims.

These are summarized in Table I.

TABLE I

CLAIM GRANT NUMBERS EXPIRY DATE
TOG 1 - 10 YA82536 YAB2545 July 3, 1991
TOG 11 - 24 YB20446 YB20459 July 18,1989
TOG 25 - 44 YB24638 YB24657 December 13, 1989
TOG 45 - 73 YB25431 YB25459 February 28, 1990
GOT 1 - 16 YB20460 YB20475 July 18, 1989
GOT 17 - 29 YB25460 YB25472 February 28,1990
POT 1 - 16 YB20476 yb20491 July 18, 1989
BUG 1 - 4 YA87163 YAB7166 May 25, 1991
BUG 5 - 12 YA94879 YA94886 May 25, 1991
BUG 13 - 16 YA95186 YA95189 May 25, 1991
BUG 17 - 20 YA97369 YA97362 May 25, 1991
BUG 21 - 24 YA98079 YA98077 July 2, 1991
BUG 25 - 50 YB12869 YB12894 February 18, 1990

GEOPHYSICAL SURVEYS:

Instrumentation:

A Gem Systems GSM-10 magnetometer was used for the magnetic survey.

This instrument measures the amplitude of the total magnetic

field in nanoteslas to an accuracy of 0.1 nanoteslas. This magnetometer
is fully automated allowing for automatic update of line number and
station numbers between stations. Magnetic data is stored internally
during the work day and can be printed out and contoured by

attaching the magnetometer to a personal computer. Automatic

diurnal corrections can be made by using a second magnetometer as

a stationary base station and connecting the two instruments together
at the end of each work day. The automatic features of the magnetomett °

were not used during the course of this survey so as to minimize

costs during this orientation work.




The VLF instrument used was the Geonics EM-16. Conducting structures
in the ground are energized by electromagnetic waves transmitted

from submarine communication stations located in different parts

of the world. If a VLF transmitting station is oriented within

45 degrees of the strike of such conducting structures, a secondary
magnetic field is created which the VLF instrument detects. The
EM-16 measures the in-phase and quadrature components of this

secondary field as tilt angles (both positive and negative).

Survey Configuration:

Total magnetic field measurements were taken. Diurnal corrections
were made to the magnetic measurements by the "looping method".
First the grid baseline was surveyed by taking a reading at each
grid line in one direction and then taking a reading in the same
locations going in the opposite direction. This process gave diurnal
corrected magnetic measurements on the baseline. As the grid lines
were surveyed, diurnal corrections were made by referring to the
diurnally corrected baseline values thereby defining the diurnal correct: :
at the stations on the grid lines. Diurnal corrections were small
(less than one nanotesla per minute) compared to the magnitude

of the magnetic variations measured (up to four thousand nanoteslas).
The magnetic data is presented as contours of total magnetic field

at a minimum contour value of 50 nanoteslas with a baselevel

of 57,000 nanoteslas removed from the values for ease of contouring.

The VLF technique can use many VLF transmitters. In the Yukon
Territory, it is normally possible to receive signals from three
transmitters located in the States of Washington, Hawaii and Maryland,
USA. During the course of this survey the station in Washington
State was not functioning. The recommended survey procedure is

to use a transmitting station oriented as close as possible to the
strike of the geological structures of interest but stations can

be used which deviate up to 45 degrees from the geological strike of

interest.




BUG Property:

Magnetic and VLF surveys were conducted over two grids on the BUG
property. These surveys were conducted as orientation surveys to
determine if they would give useful information as to the geology
underlying the grids and as a guide to planning future larger scale

geophysical programmes.

Geological structures in the area covered by the BUG Grids strike
approximately north-northwest to south-southeast. The best coupled
VLF transmitter for this strike direction would be in the one in
Washington State but this transmitter was not functioning. Therefore,
the transmitter located in Hawaii was used which is oriented at a
direction of 215 degrees true. This direction deviated 58 degrees
from the geological strike expected and is not within the accepted
45 degree deviation from geological strike. The direction to

the VLF transmitter in Maryland is 130 degrees true which lies
within 28 degrees of the expected geological strike but the signals
from this transmitter were weak and hard to read. Consequently,
the Hawaii transmitter was used with an attendant broadening of
response resulting from poor coupling of strike direction to
transmitter direction.

The main grid on the BUG property ("Main Grid") has its baseline
oriented at 162 degrees. Lines were spaced 100 metres apart in

the vicinity of the primary showing and 200 to 300 metres apart
further away from the primary showing. Lines 0, 1N, 2N, 3N, 8N, 10N,
and 16N were surveyed with magentics and VLF and lines 2S and

1S were surveyed with magnetics alone. Measurements were taken

at 25 metre intervals along the grid lines. The Hawaii VLF
transmitter was used and all measurements were taken facing grid
west. A total of 6.700 line kilometres of magnetic measurements
and 5.100 line kilometres of VLF measurements were taken. The grid
plan for the BUG Main Grid is shown in Figure 3.

One detailed grid was emplaced over the primary showing ("Showing
Grid"). The baseline of this grid was oriented north-south (true)




with lines oriented east-west. There were six lines spaced ten,
twenty or thirty metres apart. Stations spaced ten metres apart along
these lines were surveyed with magnetics and VLF. The Hawaii VLF
station was used and all readings were taken facing west. A

total of 0.550 line kilometres each of magnetic and VLF measurements

were taken. The Showing Grid layout is presented in Figure 2.

TOG Property:

Magnetic and VLF surveys were conducted over two grids on the TOG
property. A small detailed grid (the "Showing Grid") was emplaced
over the primary showing and surveyed in detail to determine if
specific characteristics of the mineralized area could be determined
geophysically. A large grid (the "Main Grid") was emplaced over the
central portion of the property and was surveyed to determine if:
the magnetic information would assist to define the geological
lithologies and the VLF information could delineate fault or

shear zones.

The Main Grid on the TOG property consisted of a baseline oriented
north-south (true) with grid lines spaced nominally at 100 metres
apart except in the vicinity of the primary showing where the line
spacing was reduced to separations of 35, 40, 50 or 75 metres.
Stations were emplaced at intervals of 25 metres along the grid lines
and magnetic and VLF measurements were taken at these stations. As
the geophysical survey was an orientation survey designed to test the
effectiveness of the geophysical techniques, not all of the survey
lines nor all of the stations were surveyed. Rather, the geophysical
work was concentrated in the vicinity of the primary showing on

line 3+85S and some mineralization located on line 5S. The VLF
station located in Hawaii was used and all measurements were taken
facing grid west. A total of 6.425 line kilometres each of magnetic
and VLF measurements were taken. A grid plan for the TOG Main

Grid is shown in Figure 5.

The Showing Grid consisted of a baseline oriented at 220 degrees




with eleven grid lines oriented at 050 degrees spaced twenty metres
apart. Stations were marked at ten metre intervals along the grid
lines and were surveyed with both magnetics and VLF. The lines

are marked in the field as NE and SE which have been simplified to N
and S respectively on the geophysical maps. The stations were
marked NE and SW which have been simplified to E and W respectively
on the geophysical maps. The VLF station located in Maryland was
used for the VLF measurements and all readings were taken facing
grid west. A total of 1.640 line kilometres each of magnetic and
VLF measurements were taken. A grid plan for the TOG Showing

Grid is shown in Figure 4.

DATA PRESENTATION:

The geophysical results are plotted at different scales for ease
of comprehension and to correlate with the scales being used for
the geological mapping. The results on the Showing Grids on both
the BUG and TOG properties are presented at a scale of 1:500
(Figures 2, 4, 6, 9, 11, 14, 17 and 19). The results on the Main
Grids on both the BUG and TOG properties are presented at scales
of 1:5000 (Figures 3, 5, 7, 10, 12, 15, 18 and 20) and 1:2500
(Figures 8, 13, 16 and 21).

The magnetic data is presented as plan maps of the contoured

Total Magentic Field. The magnetic data is contoured with a contour
interval of 50 nanoteslas. Contour levels of 50, 100, 500 and

1000 nanoteslas have been indicated by different weight lines.
Magnetic closures, both high and low, are indicated. (BUG Figures
6, 7, 8 and TOG Figures 14, 15 and 16.)

The VLF results are displayed both in stacked profile format and
in contour format. The stacked profiles (BUG Figures 9 and 10;

TOG Figures 17 and 18) present both the in-phase and gquadrature
tilt angles using the grid line as zero value and tilt angles
plotted above and below the grid line at 20 degrees per centimetre.
As all measurements were taken facing grid west, a true cross

over occurs with the negative lobe to the west and the positive




lobe to the east. VLF cross overs have been converted to peaks
by applying a Fraser Filter to the in-phase VLF data. Plan maps
are presented showing contoured positive Fraser Filter values
superimposed upon the grids (BUG Figures 11, 12, 13 and TOG
Figures 19, 20 and 21).

INTERPRETATION:

A reservation about the interpretative conclusions reached must be
noted. The grids were put in by chain and compass on the baselines
and by topofil and compass on the grid lines. None of the lines

were cut; only flagged. This process was adequate for an orientatior
survey but the exact positions and line to line correlations
mentioned below may be inaccurate because of the inherent accuracy

constraints imposed by the grid emplacement process.

BUG Property:

The magnetic data on the BUG Froperty (Figures 6, 7, 8) show two
magnetic domains: one of high magnetic values (59,000 to 61,000
nanoteslas) which can be correlated with serpentinized rocks and
one of low magnetic values (57,000 to 58,000 nanoteslas) which can
be correlated with volcanic and sedimentary rocks. It is not
generally possible to distinguish between the volcanic and

sedimentary rocks magnetically.

The magnetic data on the BUG Main Grid (Figures 7, 8) show there to be
a zone of higher magnetic amplitude crossing the grid striking
approximately north~south. This zone is 200 metres wide between

lines 2S and 1IN (2+50W to 4+50W on line 0) and widens to 400

metres wide on lines 2N and 3N (0 to 4+00W on line 3N). This

zone can be correlated with a unit of serpentinized rocks. A

similar zone of high magnetic amplitude is also seen on line 2S

at station 0+75W and there may be a narrow zone of similar origin
running from line 0 at 0+25W to line 3N at 0+75W).




The primary BUG showing is located on line 0 to line 1N at stations
1+50W to 1+75W. The magnetic data exhibit low magnetic relief in
this area (sediments or volcanics) surrounded to the west, north

and possibly east by rocks of high magnetic amplitude (serpentitite).
This showing is also delimited, on either side, by two conductors
(faults or shear zones) interpreted from the VLF data. The westerly

conductor appears to run through the primary showing.

The VLF data on the BUG Property (Figures 9, 10, 11, 12, 13)
delineated the presence of several conductors which may indicate the
presence of shear or fault zones which are conductive because of
being filled with ground water or because they have concentrations of
metallic- sulphide or graphitic menerals. Their location is showﬁ

by the cross over from positive on the east to negative on the

west in the in-phase components of the VLF response and by the
maximum contours on the Fraser Filtered VLF in-phase response
(Figures 11, 12, 13). Precise definition of the depth to the top of
the conducting zones is difficult with VLF information in general and
more difficult where the coupling between the strike direction and
the direction to the transmittirg station is extreme but the sharp
nature of these responses would imply that the;e conductive zones
come near to surface.

The VLF data on the BUG Main Grid (Figures 10, 12, 13) show the
presence of several conductors crossing lines 0 to 3N in an
approximate north-south direction which may represent the traces
of faults or shear zones. The zone of high magnetic activity
(serpentinized rocks) appears to be bounded on both the east and
west sides by such conductors. However, the conductors are not
limited to this geological setting as conductors cross the volcanic
rocks to the east and west and within the sediments in the primary
showing area. Within the zone of high magnetic amplitude
(serpentinized rocks) there is a narrow zone of lesser magnetic
amplitude which coincides with a VLF conductor which would
represent a zone where alteration has reduced the magnetic
concentration (L0, 3+50W to LIN, 2+50W).




For orientation purposes, three lines were surveyed to the north

(8N, 10N and 16N) to see if they exhibited geophysical signatures
consistant with the presence of highly magnetic (serpentinized)

rocks and the presence of VLF conductors. The measurements along
these lines did confirm the presence of highly magnetic rocks and

VLF conductors as far as line 16N. There appeared to be a correlation
between a magnetic low within the highly magnetic rocks with the

location of a VLF conductor.

The data on the detailed grid over the primary showing (Figures 6,
9, 11) confirmed that the showing lies within a zone of low magentic
amplitude adjacent to a zone of high magnetic amplitude to the west.
A VLF response can be traced running into the showing area from

the north, not coincident with the contact between the high and

low magnetic amplitude response areas but 30 metres to the east

of the contact and also east of the lowest magnetic response. = The
Main Grid and the Showing Grid correlate at Main Grid line O,
station 0+60N being equivalent to Showing Grid line 1+53N,

station 1+46W with the two grid baselines being oriented at 342

degrees and 0 degrees respectively.

TOG Property:

The magnetic data on the TOG Property (Figures 15, 16) is charact-
erized, in general, by a gradient decreasing east to west with

the exception of low values at the extreme east end of lines 2S
and 3S. Several geological contacts can be inferred from the

results:

Unit A: A unit of high magnetic response running from line 2S
(4+75E) through to line 6S (3+90E to beyond 5+00E). This
unit is approximately 125 metres wide on lines 2S and 38

widening to 175 metres wide on line 3+450S.

Unit B: A unit of high magnetic response running from line 28
(1+50E to 2+75E) through to line 3+50S (0+25W).
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Unit C: A unit of medium magnetic response and low magnetic relief
lying to the west of unit A and south of unit B to a
line which extends approximately from line 3+50S (0+75W)
to line 7S (2+00E).

Unit D: A unit of low magnetic response and relief extending from

units B and C to the western extent of the survey area.

Unit E: A unit of very low magnetic response extending from line 2S
(3+75E to 4+50E) to line 3S (3+10E to 3+40E) and (3+60E to
4+00E) .

The VLF data (Figures 18, 20, 21) shows the presence of several
conductors which may represent the traces of fault and/or shear

zones. Sone of the conductors appear to be conformable with geologica
contacts described above in particular the east and west contacts

of unit A, the western contact of unit E and the eastern contact of
unit D. Other conductors appear to lie entirely within the
interpreted geological units. One conductor crosses interpreted units
B and C.

When the magnetic and VLF data are compared, there appears to be
a correlation between low to very low magnetic responses coinciding
with the trace of the VLF conductors. For example:

- 1line 4+25S, 1+00W

- line 2S, line 3+50S at 3+00E

- line 6S, 0+50W

Such coincident VLF conductors and magnetic lows may represent
alteration along the defined VLF structure causing depletion

of magnetite. 1In some cases, the magnetic lows coinciding with the
VLF structures are very strong (8000+ nanoteslas) over a very short
distance. Such large variations are not normal and equipment
malfunction was suspected. However, these readings were repeatable
and should be believed. They occured normally at the base of large
topographic highs and their amplitude may be exagerated by
geometrical effects (L4+25S, 3+75E to 4+00E).




- 11 -

The surveys conducted over the Showing Grid on the TOG Property

gave somewhat different information. The magnetic data did not
exhibit any particular diagnostic information (Figure 14). The VLF
information (Figures 17 and 19), however, showed the presence of one
main conductor and one or more subsiduary conductors on the Showing
Grid. Geological examination in the showing area allows a correlation
of the VLF conductors with narrow graphitic horizons which are
conformable with the mineralized horizon. The main VLF conductors
could be traced over 140 metres (line 1+00N to 0+40S) with the

conductor being open to the south (Figures 17 and 19).

CONCLUSIONS AND RECOMMENDATIONS:

BUG Property:

The geophysical work on the BUG Property has shown that it is possible
to map the geology using the magnetic method at least as far

as distinguishing between serpentinized rocks and volcanic/sedimentary
rocks. The VLF measurements have shown identifiable responses

which can probably be correlated with fault and/or shear zones

both bounding different geological units and within the different
units. A correlation with the reduction of magnetic effect with

a VLF structure may imply the ability to identify alteration zones.
The primary showing on the property is seen to correlate with an
interpreted fault and/or shear zone. Indications have been

obtained that such structures may extend for 1800 metres.

Thus, the orientation survey has proven that geophysical measurements
can be of value in mapping the extent of the geological units and
the structural features within them. If the information gathered

in the geophysical orientation survey proves to be of value when
correlated with the geological model of the mineralization on

the property, then the following recommendations can be made

for further geophysical surveys:

1. Before conducting further geophysical measurements, prepare

the survey grid with cut, surveyed and chained lines to allow

accurate line to Iine correlation.
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2. Extend the magentic and VLF surveys to cover the entire
property on lines spaced 100 metres apart with stations along
the line spaced 25 metres apart.

3. Determine the relationship between the VLF structure
identified in the vicinity of the primary showing with the
mineralization and if a correlation of significance is evident,
trace the strike extent of this structure on lines spaced 50 metres
apart and 500 metres long which are centered on the indicated

trace of this structure.

4, Determine if the zone of low magnetic amplitude around

the main magnetic amplitude around the main showing correlates

with the host rock of the mineralization. If a positive correlation
exists, determine the extent of this low magnetic amplitude zone on
lines spaced 50 metres apart with stations spaced 10 metres apart

along the lines.

5. Determine the geological significance of the magnetic

low within the zone ¢f high magnetic amplitude which coincides with

the VLF structure to determine if it represents a zone of

alteration. If such an alteration zone exists and if it is of
significance to the mineralization model, perform detailed magnetic and
VLF measurements on lines spaced 50 metres apart, 500 metres long

with stations 50 metres apart.

6. Examination of the rocks in the vicinity of the primary
showing show evidence of sulphide minerals in quantities which may
be sufficient to be detectable by Induced Polarization (IP) survey.
Detailed IP surveys should be conducted over the showing area to
determine if there is a discernable response and what its

relationship (if any) is to the gold mineralization.

TOG Property:

The geophysical surveys conducted on the TOG Property allowed
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the delineation of the boundaries of five geological units and
traced the extent of nine VLF conductors which may represent
faults and/or shear zones. There are indications of alteration
effects along these VLF conductors as is evidenced by reduction in

magnetic intensity which may represent depletibn of magnetite.

Accordingly, it can be concluded that the orientation geophysical
surveys were successful. It is possible to conclude that magnetic

and VLF surveys appear to be able to:
1. Delineate differing geological lithologies.

2. Define geological structures which may provide structural

control for emplacement of mineralization.
3. Indicate zones of potential alteration.
Therefore, the following recommendations are made for further work:

1. Prepare a cut, surveyed and chained grid to alleviate

ambiguities caused by inaccuracies in grii emplacement.

2. Cover the entire TOG Property (where geological mapping
implies potential for the existance of lithologies favourable for
gold mineralization) with magnetic and VLF surveys on lines spaced

100 metres apart at station intervals of 25 metres.

3. Determine the significance of the low magnetic values
coincident with the VLF conductors and if such indications are
important to the mineralization models being used, then delineate
these magnetic lows by surveying on a grid centered upon the

with lines spaced 10 metres apart, 200 metres long with station

intervals of 5 metres.

4. Determine the relationship between the VLF conductors on

the Showing Grid and the mineralization. If significant correlation
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exists, extend the Showing Grid 200 metres each to the south and nortt

with lines spaced at 20 metres apart and stations 10 metres apart.

Survey this extended grid with both magentics and VLF.

5. The grid orientation and VLF station employed allowed

delineation of structures striking approximately north-south.

Geological mapping and airphoto
structures striking east-west or
east-west which may be important

It is recommended that a drid be

analysis imply the existence of
in between north-south and
in the control of the mineralization.

emplaced perpendicular to the

present grid with lines 100 metres apart and stations 25 metres

apart to delineate these other structures.

Respectively submitted.

John P. Steele, M.Sc.. P.Eng.
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