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SUMMARY

A time domain electromagnetic (Geonics EM-37) geophysical survey
was conducted on parts of the Lara Project property near
Chemainus, B.C. for Aberford Resources Ltd. by MPH Consulting
Limited during September and October, 1984,

The purpose of the survey was to detect conductors at depth, down
dip from Zones I, II, III, IV and V surface expasures of sulphide
mineralization. Such conductors could be indicative of massive
sulphide mineralization similar to the Westmin Resources H-W

deposit at Buttle Lake.

No anomalies indicative of conductors of economic proportions were
detected by the survey to a depth of 150 m, which is the estimated
depth of detection for a hypothetical target representative of the

mineralization on the property.

The survey did detect a series of questionable anomalies along the
north side of the coverage in the East Grid area; these are

inferred to be caused by a unit of pyritic andesite volcanics.

Another series of anomalies along the south edge of both the East
Grid and West Grid areas reflects a contact between high resis-
tivity formations (Sicker Group) and low resistivity formations

(Nanaimo Group and sediment sill unit).

Additional EM-37 coverage on the unsutveyed parts of the property
1s recommended. Counsideration should be given to preparing any
drill holes on the property for drill hole electromagnetic surveys

using the EM-37.
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1.0 TINTRODUCTION

This report presents the results of a time domain electromagnetic
survey conducted on the Lara Project by MPH Consulting Limited on

behalf of Aberford Resources Ltd.

The purpose of the survey was to locate electromagnetic conductors
indicative of massive sulphide mineralization at depth, down dip
from a number of mineralized zones located on the property. The
zones consist of lean polymetallic sulphide horizons exposed in a
number of showings and backhoe trenches excavated on the property.
The mineralization at surface is only weakly conductive as indi-
cated by very low frequency electromagnetic and induced polariza-

tion geophysical anomalies.

The coverage provided by the survey was concentrated in two areas,

namely the East Grid and West Grid areas.

The principal targets of the survey were Zones I and II on the

East Grid, Zone 111, Zone 1V and Zone V on the West Grid.

Given the character of the exposed mineralized zones, an électro4
magnetic anomaly from a conventional low-frequency electromagnetic
geophysical method was not anticipated, except perhaps for the
massive sulphide mineralization associated with parts of Zone III
on the West Grid. The time-domain electromagnetic survey, with
its greater depth of detection offered the possibility of detect-
ing more massive mineralization at depth in a setting similar to

the Westmin Resources H-W orebody at Buttle Lake.



WEW

The survey was conducted during the period September 14-October
19, 1984 by a three-man crew headed by K. Morrison, B.Sc.,
geophysicist. Overall supervision was provided by L. LeBel,

P.Eng., Senior Geophysical Consultant.

A total of 22 line km of surveying divided into 6 km in the East

Grid area and 16 km in the West Grid area was effected.
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2.0 LOCATION AND ACCESS

The Lara Project property is located on Vancouver Island approxi-

mately 10 km west-southwest of Chemainus, B.C. (Figure 1).

Access is gained via the Chemainus River logging-trunk road for
approximately 13 km from the Trans-Canada Highway followed by
about 9 km of rough bush road.

Access required a one-way travel time of up to two hours from the

headquarters of the geophysical crew at Crofton, B.C.
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3.0 GEOLOGY, MINERALIZATION, PREVIOUS WORK

Descriptions of the Lara Project property geology and minerali-
zation contained herein are provided by D. Blackadar of Aberford

Resources Ltd.

Much of the property is underlain by west-northwest striking
rhyolitic to basaltic rocks of the Sicker Group. These rocks dip
to the north at between 36° and 87°. Most dips are relatively
steep (65°-85°). Sicker Group rocks are strongly deformed
(commonly schistose) and are regionally metamorphosed to lower to

middle greenschist facies. Felsic volcanics predominate.

The Sicker Group in this area appears to contain only minor sedi-
mentary interbeds including green volcanic sandstone and dark grey
to black slate, grey tuffaceous slate and chert. Black, possibly

graphitic slate has been noted locally.

A number of laterally persistent pyritic zones occur in both
felsic and intermediate units. Several IP anomalies outlined on

the property are associated with these zones.

The Sicker Group is intruded locally by dykes, sills and plugs of

intermediate to mafic composition.

Sicker Group rocks are in fault contact with sedimentary rocks of
the Cretaceous age Nanaimo Group along the southern part of the
property. This fault contact is assumed to be steeply dipping.
The Nanaimo Group includes thinly bedded to massive siltstone and

shale and minor conglomerate.
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To date, two mineralized zones have been outlined in each of the
East and West Grids. A possible third mineralized horizon,
indicated by weak polymetallic mineralization in one trench, may

occur in the West Grid.

All five zones are pyritic and are broadly associated with IP
anomalies. The zones have been defined on the surface by backhoe
trenching. No drilling has yet been carried out. With the
exception of Zone ITII in the West Grid, mineralization is not
massive in character. Generally it is disseminated or occurs in

small pods and bands separated by intervals of barren rock.

The following table provides a summary of the relevant character-

istics of the mineralized zones.




Grid
Area Location Zone
EAST South 1
North II
WEST South Trench
showing
(TR83-35)
Central 111
North v

Dominant

Host Rock

Rhyolite
(pyritic)

Rhyolite
(pyritic)

Rhyolite
(pyritic)

Rhyodacite,

dacite

(strongly
pyritic)

Dacite to
andesite
lapilli tuff
(pyritic)

SUMMARY OF MINERALIZED ZONES

Character of
Mineralization

Laminated, banded,
local small pods of
massive sulphide;
locally baritic

Pods, dissemina-
tions, reticulate
masses

Disseminated

Banded, semi-
massive, strongly
pyritic, local
massive pyrite

Disseminations,
veinlets, narrow
bands

Metals Approx. Strike Length (m)
Pregsent Thickness (m) Definite Probable
Cu,Zn,Ag 6.5 240 650
Pb,Au

Cu,Ag 0.25 100 1500
Cu,Zn,Ag, 1.0

Pb,Au

Cu,Ag 2.3 t0o 9 575

Cu,Ag 1.8 to 3 120




Previous work carried out on the property consists of geological
mapping; soil geochemical surveys; very low frequency electro-
magnetic, magnetic and induced polarization geophysical surveys

and backhoe trenching.

The geophysical surveys detected a number of laterally persistent
VLF-EM and induced polarization anomalies. Locally, the nmineral-
ized zones coincide with VLF-EM anomalies and/or induced polari-
zation anomalies. The coincidence, however, is inconsistent, for
example as displayed by Zone I which has an induced polarization
anomaly but no VLF-EM anomaly. In many instances, the anomalies
obtained are not related to any known mineralization. This is
particularly evident in the case of a broad induced polarization
anomaly accompanied by a number of VLF-EM conductors which crosses
through the north parts of the east and west grids. This feature
appears to be caused by a unit of pyritic andesite volcanics

within the Sicker Group.

The contact between the Sicker Group and the Nanaimo and sediment
sill units which crosses the southern part of the property, is
signatured by a VLF-EM conductor. The resistivity of the Sicker
rocks averages about 1000 ohm-m and the resistivity of the sedi-
mentary units is as low as 200 ohm-m resulting in a resistivity

contrast of up to 5:1 across the contact.
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4.0 INSTRUMENTATION AND SURVEY PROCEDURES

The survey was conducted with a Geonics EM-37 time-domain electro-
magnetic system. Detailed specifications of the Geonics system

are contained in Appendix IV.

The Geonics system was deployed with large, rectangular, station-

ary transmitter loops and a mobile 1 m diameter receiver loop.

With the Geonics EM-37, the transmitter loop is energized by a
square wave current form which repeats at a frequency of 30 hz.
As the current in the transmitter shuts off, e large primary

magnetic field is induced by the loop. Currents in the trans-

mitter loop averaged about 25 amps during the survey.

The receiver measures the decay of the electromagnetic fields
generated in the earth by the transmitter across twenty separate
channels. The primary field induces secondary fields in conduc-
tive bodies. Distortions in the shape and amplitude of the
primary field, caused by the secondary fields, provide a measure
of the location, size, geometry and electrical properties of the

body.

In the survey, the vertical (z) and horizontal (x) components of
the primary fields were measured, where the x direction was taken
along the survey lines at right angles to the long dimension of
the transmitter loop. Two readings of each component, by revers-
ing the polarity of the receiver, were taken at each station.
This procedure tends to reduce any noise that may be present in
the data. Readings were averaged for 28 and 219 current

cycles for the z- and x-components, respectively.
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Readings wefe taken at 25 m intervals. This station spacing was
dictated by consideration of analytical modelling done prior to
the survey which showed that a close station interval was neces-
sary to resolve two deep, parallel conductors, such as in the case
of Zones I and II on the East Grid, which are separated by only

150 m at the surface.

Line spacing was nominally 200 m throughout. This wide line
spacing was established on the premise that a target of economic
size would exhibit a significant strike length. On the West Grid,
one fill-in line, line 63+00W, was surveyed to provide coverage of

a thin massive sulphide horizon exposed in Zone III.

Transmitters consisted of 600 m x 300 m loops, initially laid out
to the north of the survey areas. This arrangement was done
because some of the zones to be investigated were located close to
a contact between low resistivity rocks (Nanaimo Group on the East
Grid and sediment sill unit on the the West Grid) and high resis-
tivity rocks (Sicker Group). The contact was expected to produce
an appreciable anomaly but with the transmitter located north of
the contact, its anomaly would migrate spatially with increasing
channels to the south, away from the prime area of interest.

With loops to the south of the areas of interest, the anomaly of
the contact would migrate to the north and interfere with any

responses from the zones of interest.

Note that the original intention was to use 800 m x 400 m loops.
Loop size was reduced to take advantage of the availability of
aluminum (versus copper) wire. The aluminum wire used is lighter

and therefore easier to handle and allows up to a 507 increase in
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current. Unfortunately, only enough wire for 600 m x 300 m loops

was available at the time of the survey.

Later, in the case of the East Grid, two loops were installed to
the south of the area. These installations were made to provide a
different induction angle. This was considered important in case
the zones of interest dipped shallowly to the north in an attitude
which would be poorly coupled to primary fields from a transmitter

located to the north.

In the case of the West Grid, - two loops were placed in the centre
of the area and lines surveyed both north and south of the trans-
mitter in the interest of efficiency. The area in the middle of
the loops not covered in this instance, was later covered from two
loops placed to the south. A fifth loop was installed to the
north at the west side of the West Grid to cover western exten-

sions of Zone ITII to complete the survey coverage.

The various loop locations and coverage provided from each loop
are illustrated in figures 2 and 3 for the East Grid and West Grid

areas, respectively.




5.0 DATA PROCESSING AND PRESENTATION

The data was recorded manually in the field. The two sets of
data collected for each component were averaged and entered into
an HP-85 computer. Data processing was accomplished using GSP37

software.

The principal data processing done by the GSP37 software is reduc-
tion of the field data for transmitter current and size and turn
off time of the transmitter pulse. Secondary functions provided
by the software are:

1) data storage (on magnetic tape),

2) data plotting,

3) analytical modelling.

The results were stored on magnetic tape and identified using
various file numbers. Because many of the lines were repeated
using different transmitter locations, the file numbering system

used was necessarily complex.

On the East Grid, the numbering system was straightforward, for
example file number L28WXD refers to the L28VW x-component data,
except that a lower case "1" is used to identify data collected
with the southern loop locations. The notations D and R in all of
the file numbers refer to raw data and reduced data,

respectively.

In the case of the West Grid, data collected north of the central
loop locations is identified by an N designation, for example,

L60N and an S designation refers to data collected to the south of




the transmitters, for example, L60S. Data collected from the two

southern®loops is identified by L60W.

The results of the survey are presented as computer drawn profiles
in Appendices I and II for the East Grid and West Grid areas
respectively. Horizontal scales vary according to the length of
the line surveyed, so that the full width of the computer chart
paper is utilized. Vertical plotting scales for individual
channels were set to different values in order to emphasize

variations in the data.




6.0 RESULTS AND DISCUSSION

6.1 General

In general, the quality of the data recorded by the survey is
excellent. There is some noise evident in the data from lines

64W and 68W of the West Grid, probably because of the proximity
of these lines to a power transmission line. Occasional noisy
data in channel 1 for some of the lines, for example L58W, is an
artifact of the data processing algorithm. This noise is not
present in the raw field data nor does it persist through to later

channels.

Amplitudes of the secondary fields generally decay rapidly and
disappear by channel 15. This situation is indicative of a high
resistivity environment. A lew resistivity environment sustains
the secondary field longer and measurable values persist into

later channels.

In electromagnetic surveys employing large loop transmitters, an
appreciable background response is obtained because large volumes
of rock are energized. Background response is manifested by
gentle inflections in the z-component and broad peaks in the

X=-component.

This type of response is recognized because it normally decays
quite rapidly with channel number, the inflections in the z-

component and peaks in the x-component migrate spatially away
from the leading edge of the transmitter and the anomalies are

located the same distance from the transmitter on adjacent lines.
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For the most part, the results obtained in the present survey. =
display this general behaviour. Modelling was carried out to
examine this behaviour. Figure 1 in Appendix III shows a perti-
nent example of the modelling results, comparing the channels 2,
4 and 6 data from L60VW and the half-space response calculated for
a background resistivity of 1300 ohm-m. 1In this and all of the
other modelling done, the observed data is identified by dotted
lines annotated by lowercase letters and the calculated data is
identified by solid lines annotated by uppercase letters. The
numeric part of the label indicates the channel number selected
for the modelling. As can be seen in the figure, the fit between

the observed and calculated data, apart from the anomaly at about

750N, is excellent.

6.2 East Grid

The East Grid data exhibits characteristics suggestive of a back-
ground response but the observed data could not be satisfactorily
modelled using a half-space model. Figure 2 (Appendix III) shows
a series of half space models with different background resistiv-
ities for 1iné 30W. As can be seen, the inflection point in the
z-component and peak in the x-component, at about 350N, cannot be
matched using a half-space model. Similar modelling done for the
anomalies located at L28W, 300N; line 32W, 400N; line 34W, 400N
and line 36W, 500N, using a half-space model, was also unsuccess-
ful in matching the observed data, for example as shown in Figure
3 (Appendix IITI) which displays the half-space modelling (done for

line 36W) using a selection of background resistivities.




All of the anomalies cited above display characteristics consist-
ing of broad x-component peaks, appreciable distance betwen the
z-component peak negative and peak positive responses and fast

anomaly decay which typically disappears by channel 5.

Figure 4 (Appendix 1I1) shows a series of analytical calculations
done for Line 30W, assuming that the anomalies are caused by a
conductive plate. Variables provided for in the GSP37 plate
modelling routine include: location, strike, length, depth extent,
dip, depth and conductance (conductivity x thickness). As can be
seen in Figure 4a, a reasonabhle fit in terms of the shape of the
z-component is achieved. However, amplitude of the modelled data
decays more slowly than the observed data and the fit between the
calculated and observed x-component shown in Figure 4b is totally

inadequate.

Figure 5 shows a similar situation for the results from line 36W.
The modellng shown in Figures 4 and 5 is for a plate alone without
a background response. Although this situation is not strictly
correct, it gives reasonable approximation if the background

resistivity is high as is the case for the Lara property.

Note that the modelled depth of the plate for these two lines of
data is zero. This shallow depth is necessary to provide suffi-

cient amplitude to duplicate the observed channel 1 amplitudes.

It is evident from this modelling exercise that the anomalies
cited do not represent a plate-like massive sulphide horizon.
Since the anomalies appear to represent a real geoelectric
feature, it is possible that they are the effect of a wide, poorly

conductive zone.




Their location correlates with a unit of pyritic andesite
volcanics. The volcanics encompass a number of VLF-EM conductors
and resistivity lows, the cumulative effect of which may give rise

to the EM-37 anomalies.

Several other anomalies are evident in the results of the survey.
Locations of these features are indicated on the individual data
profiles and on Figure 2. All of these features correlate with
the contact betwaen high resistivity Sicker rocks and low
resistivity Nanaimo rocks. No attempt was made to model these
anomalies, principally because the contact has no economic
potential. Tn addition, modelling of a contact is not available
on the GSP37 software.

Figure 6 shows a series of analytical calculations done for line
3400W and a model of Zone I. The model consists of a 400 m long
by 200 m wide plate with a conductance of 10 mhos. The plate has
a strike of 20° relative to the leading of loop 2 and a dip of
90°. The dip is relative to the plane of the transmitter loop and
equates to a real dip of 70°-80°N, in this case, since the trans-
mitter was located on a gentle, south facing slope. The modelling
was done for various depths from 50 m to 200 in 50 m increments.
The results of the plate modelling were convolved with half space

response with a background resistivity of 1000 ohm-m.

The results indicate that the model produces a measureable anomaly
to a depth of 150 m. At 200 m, the combined response of the model
and the background differs only slightly from the response of the
background alone (as shown in Figure 6e), to indicate that at

200 m the zone may not be detectable.




Note that in the modelling not much of a response is evident (on
channel 10) at the greater depths. This is a function of the
plotting scale used, which was necessarily insensitive, to display
the channel 5 response. When the results are displayed on a more
sensitive scale, an anomaly is evident on channel 10. It is
unlikely that a response would be seen on channel 20 because of

the low 10 mho conductance used for the model.

6.3 West Grid

A number of anomalies were recarded on the West Grid at the
following locations: 64W(transmitter 2);, 62W, 900N; 60V,

750M; 58W, 700N and 56W, 650N, as shown on the individual data

profiles and on Figure 3. The anomaly on line 64VW received
coverage from transmitter loops 2 and 4. The location of the
anomaly from transmitter 4 is at about 1100N. However, the
location of the anomaly from transmitter 2 is considered more
reliable because in the case of transmitter 4, the anomaly is

located rather close to the leading wire of the loop.

From an electromagnetic point of view, the anomalies cited above
‘are quite interesting, particularly the ones located on lines 62V
and 60W. These two features exhibit z-component cross-overs and
x-component peaks which persist through to channel 10. The
distance between the z-component peaks and width of the x-compo-
nent anomalies would indicate a conductor at a moderate depth of

25 m to 50 m.
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Unfortunately, these and all of the other anomalies recorded on
the West Grid correlate spatially with the contact between the
high resistivity Sicker rocks and the low resistivity sediment
8ill unit and, as such, are not considered economically interest-
ing. The electrical property which gives rise to these anomalies

is the 5:1 resistivity contrast which occurs across the contact.

No anomaly was recorded over the thin massive horizon (Zone V) at
1300N on line 3W which yields a response at VLF-EM frequencies.

The absence of a respouse here indicates that the sulphide zone is

small.



7.0 CONCLUSIONS

No anomalies indicative of a massive sulphide body

proportions were detected on the property.

A series of anomalies detected at the
effected on the East Grid is inferred

of weakly conductive pyritic andesite

A series of anomalies detected at the

and West Grid areas is interpreted to

north end of
to be caused

volcanics.

south end of

be caused hy

between Sicker Rocks and Nanaimo Sedimants (on the

the sediment sill unit (on the West Grid).

of economic

the coverage

by a wide unit

both the Fast
the contact

East Grid) and

This contact is

'signatured' by a VLF-EM conductor and a resistivity contact

outlined by an induced polarization survey.

The survey provided detailed coverage in both station spacing and

transmitter location, so that any conductor present in the areas

surveyed, regardless of dip should have been detected. Analyti-

cal calculations, using Zone 1 as a model, for example, indicate

that the survey was capable of detecting such a zone (if conduc-

tive) at depths of at least 150 m.



8.0 RECOMMENDATIONS

Additional EM-37 survey coverage is recommended over the parts of

the property that were not covered by the survey.

If any drilling attempted on the property is encouraging, a drill
hole EM-37 survey may be warranted. Since the present survey has
provided a depth of exploration of at least 150 m, only deep holes
need be considered for this kind of survey within the areas

covered.

If drill-hole geophysical surveys are to he undertaken, it is
necessary to leave the drill casing in the holes. 1In areas where
ground conditions are very unstable, it may be necessary to line
the holes with plastic pipe to assure access of the logging tools

at a later date.

Respectfully submitted,

J/ L. LeBel, P.Eng.
H Consulting Limited

Vancouver, B.C.
November 13, 1984
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CERTIFICATE

I, J.L. LeBel, do hereby certify:

1 L]

That I am a Consulting Geophysicist with business offices at
301 - 409 Granville Street, Vancouver, British Columbia,
V6C 1T2.

That 1 am a graduate in geological engineering of Queen's
University, Kingston, Ontario (B.Sc. 1971) and of the
University of Manitoba, Winnipeg, Manitoba (M.Sc. 1973).

That I have practised within the geological profession for

the past twelve years.

That 1 am a Professional Engineer registered with the

Association of Professional Engineers of British Columbia.

That the opinions, conclusions and recommendations contained
herein are based on field work carried out by MPH Consulting

Limited on the Lara Project property.

That 1 own no direct, indirect or contingent interests in the
subject property, or shares or securities of Aberford

Resources Ltd. or associated companies.

J.L. LeBel, P.Eng.

Dated at Vancouver, British Columbia
this 15th day of November 1984
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Figure 1:

Comparison of the results

for Line 60W and the response
of a 1300 ohm-m half space
(top) z-component
(bottom) x-component
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Figure 2a: Comparison of the results

for line 30W and a
500 ohm-m half space
(top) z-component
(bottom) x-component
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Figure 6a: Calculated response of a model
of Zone I at a depth of 50 m
(top) z-component (bottom) x-component
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