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INTRODUCTION

During the periods October 21-28 and November 22 and
23, 1973, Glen E. White Geophysical Consulting and Services
Ltd. conducted a program of induced polarization and electro-
magnetoneter surveying over the Excel and Excelsior claims,
Nimpkish Lake area, Nanaimo Mining Division, B.C., on behalf
of Groundstar Resources Ltd. The surveys were conducted
under the supervision of Manny Consultants Ltd. The mag-
netometer survey was carried out by Manny Consultants
personnel and is inecluded in this report.

The purpose of the exploration program was to try and
trace several veins of copper-bearing mineralization follow-
ing a possible limestone-granite contact and o test the
property on a reconnaissance basis for other possibly
mineralized areas.

PROPERTY

The property consists of 22 contigﬁous claims, Excel,
Excelsior, and claims 1-20 as illustrated in ¥Pigure 1.

LOCATION AND ACCESS

The property is located on the eastern shore of
Nimpkish Lake, some 12 miles south of Port Mcleil, along
the new North Island Highway, Vancouver Isiand, Nanaimo
Mining Division, B.C., Latitude 50°25'N, Longitude 126958'W,
N.T.S. 92 L/7.

Access to the property is by the newly paved North
Island Highway which traverses the westernmost claims,
parallel to the shore of Nimpkish Lake.

PHYSIOGRAPHY

The Nimpkish Lake area lies in the west coast rain
forest belt and is covered by tall stands of halsam, hemlock
and cedars. The buckbrush, consisting largely of salal and
blueberries, varies from sparce in the timbered areas to
dense in areas of gsecond growth. Topography varies from
moderate to siteep precipitous cliffs.,



The general geology of the area consists of Upper
Triassic Quatsino limestone and Parson Bay Formation
of up to some 3000 feet thick overlying, apparently con-
formably, the Karmutsen Volcanics. The above lithologic
units have been intruded by a boss of the Coast Intrusion
in the area of Halfway Island Creek, These intrusions
are middle to late Jurassic and vary in composition from
gabbro to quaritz monzonite.

SURVEY SPECIFICATIONS

Survey Grid

The survey grid was established by personnel of
Manny Consultants Ltd. and consisted of NNW-S8E directed
lines turned off at right angles from a WWS-EEN orientated
baseline.

Some 8.1 line miles of magnetometer surveying, 3.2 of
electromagnetometer surveying and 5.9 line miles of induced
polarization, including 1.1 line miles of detail work,
vwere completed.

Electromagnetometer Survey

This survey was conducted using a Ronka EM-16 V.L.F.
electromagnetometer. This instrument acts as a receiver
only. 1% utilizes the primary electromagnetic fields
generated by VLF marine communication stations. These
stations operate at a frequency between 15-25 XHZ, and
have a vertical anienna-current resulting in a horizontal
primary field. Thus, this V.L.F. - EM measures the dip=-
angle of the secondary field induced in a conductor.

For maximum coupling, a transmitter station located
in the same direction as the geological strike should be
gelected, since the direction of the horigontal electro-
magnetic field is perpendicular to the direction of the
transmitting station.

Readings were taken at 50 foot intervals and the
data filtered in the field by tne operator as described
by D. C. Fraser, Geophysics Vol. 34, No. 6 (December 1969).
The advantage of this method is that it removes the dc¢ and
attenuates long spatial wave lengths 40 increase resolution
of local anomalies, and phase shifts the dip~angle data by
90 degrees so that crossovers and inflections will be
transformed into peaks to yield contourable gquantities.



Magnetometer Survey

The magnetometer survey was conducted using a Scintrex
MP-1 Fluxgate magnetometer. This instrument measures the
vertical component of the earth's magnetic field to an
accuracy of 10 gammas. Corrections for diurnal variation
were made by tying into previously established base stations
at intervals not exceeding one and one half hours. Readings
were taken at 100 foot intervals along the traverse lines.

Induced Polarization Survey

{a) Electrode Array

The data was obtained using the "three electrode”
array. This array consists of one current (Cj) and two
potential electrodes (P} and Pp) which are moved together
along the survey line at a fixed distance apart, which is
known as the "a' spacing. The gsecond current electrode
(C2) is placed at "infinity". For this survey an electrode
spacing a = 200 feet, n = 1 was used for recormaisgsance
surveying. Detailing was completed with a = 200, n = 2 and 3.

(v) Equipment

The equipment used on this survey wes the Huntec
pulse-type unit. Power was obtained from a JLO motor,
coupled to a 2.5 K& 400 cycle three-~phase generator,
providing a maximum of 2.5 XKW bD.C. to the ground. The
cyeling rate is 1.5 seconds "current on" and 0.5 seconds
"current off", the pulses reversing continuously in
polarity. Power was transmitted to the ground through
two current electrodes C3 and Cp, and measurements taken
across two potential electrodes, P; and Ps.

The data recorded in the field consist of careful
measurements of the current (I} in amperes flowing
through electrodes C; and Cp, the primary voltage (V.)
appearing between electrodes P; and P» during the "ofrrent
on"® part of the cycle, and the secondary voltage (Vg)
appearing between electrodes Py and P, during the "current
off" part of the cycle,

The apparent chargeability (¥az), in milliseconds, is
calculated by dividing the secondary voltage by the primary
voltage and multiplying by 400, which is the sampling time
in milliseconds of the receiver unit. The apparent resis-
tivity, in ohm-feet, is proportional to the ratio of the
primary voltage to the measured current, the proportionality
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factor depending on the geometry of the electrode array used.
The chargeability and resistivity obtained are called
"apparent" as they are values which that portion of the

earth sampled by the array would have if it were homogeneous.
As the earth sampled is usually inhomogeneous, the calculated
apparent chargeability and apparent resisgtivity are functions
of the actual chargeabilities and resistivities of the rocks
gampled and of the geometry of these rocks.

DATA PRESENTATION

The data accompanying this report is as contour maps
at a scale of 1" = 400 feet as follows:

Electrom=gnetometer - filtered dip-
angle %
Magnetometer - vertical magnetic
intensity (gammas)
Induced Polarization - chargeability -
milliseconds
Induced Polarization - apparent resistivity -
okm-feet

Figure 2
3
4

5

DISCUSSION OF RESULTS

The filtered inphase V.L.F. electromagnetometer data
is shown in Pigure 2. The survey located a moderately
strong electromagnetic conductor trending generally east-
west along the baseline. This conductor may be following
a geological contact or structure. A small but strong
conductor running from 25 to 2W was also delineated. The
very strong electromagnetic response on line 16W can likely
be attributed to the railway tracks.

The magnetometer data, Figure 3%, is dominated by the
band of magnetic highs and lows which trend northeastward
10 the baseline from the southwest corner of the survey
area and then eastward along the baseline. This zone may
posgsibly represent pyrometamorphism of the limestone along
an intrusive contact. Away from this zone, the map shows
broazd changes in magnetic intensity around 700 gammas in
the north and south portions of the grid. The northwestern
edge of the survey area shows a higher plateau level of
gsome 1100 gammas.



Correlation of the electromagnetometer and magnetometer
data indicates that the electromagnetic conductors lie along
the northern flanks of magnetic highs. The electromagnetic
high trending from 2E to 4¥W lies just north of the strong
dipole magnetic anomaly on line 0.

The apparent resistivity data, Figure 5, has been
contoured logarithmically due Yo the large difference
in maximum and minimum values. The high resistivity values
can largely be attributed to the poor soil cover and under-
lying limestone which is a poor ionic conductcor. The
prominent resistivity low which trends from the southwest
corner eastward along the baseline, follows the long electro-
magnetic conductor trend and the band of magnetic highs and
lows. This zone may possibly represent a fault zone or
posaibly a change in rock type.

The chargeability map, Figure 4, shows a large charge-
ability feature to the north of the baseline and two small
gatellite anomalies %0 the south. The small anomaly in
the south trending from 16W %o 12W is directly associated
with veins of copper-bearing mineralization. The second
anomaly, principally on line 0 at 535, is very intense and
is coincident with the previously mentioned magnetic dipole
and the strong electromagnetic conductor. This anomaly 1is
quite probably due to a lens of sulphide mineralization.

The large chargeability anomaly varies from a broad response
in the northeast t¢ a more linear response in the west of
the survey area. This anomaly is in an area of high resis-
tivity and a plateau of some 700 gammas magnetic intensity.
¥Field correlation indicated that this is largely an area, at
surface, of barren limestione which shows various degrees of
recrystallization and alteration.

Plate 1 shows the various inducéd polarigation array
geparations and magnetic profile along line 16E. The
first separation, a = 200, n = 1, shows a generally high
response whereas separations n = 2 and 3 have much lower
values. The 400 and 600 foot separations show coincident
peaks with the 200 foot separation at stations 12N and TN
respectively. The high at TN has slightly lower resistivity
values. Thus, the high background response on the first
gseparation may in part be due to the high resistance and
impurities, possibly graphite associated with the limestone,
whereas the anomalous values at 7N and 12N with the larger
separations, may possibly indicate a true chargeability source.
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CONCLUSIONS AND RECOMMENDATIONS

During the month of October and late November, a
program of electromagnetometer, magnetometer &nd induced
polarization surveying was completed over the Ixcel,
Excelsior and 1=-20 claims Nimpkish Lake area, B.C.

The survey located a band of magnetic highs and lows
and electromagnetic conductors which trend northeast from
the southwest corner of the survey area and then eastward
along the baseline. Thils gone may possibly be due to a
separate lithologic unit. However, it likely reflects a
contact metasomatic zone between the limestone and a boss
of the coast intrusions, accompanied by faulting and shearing.

The two sm2ll chargeability anomalies to the south of
the baseline would appear to be associated with sulphide
mineralization. The broad chargeability high may possibly
be reflecting mineralization of interest under a shallow
limestone cap. This would besgt be tested on line 12W where
the chargeability pattern is more linear and the topography
is less severe.

Thus, it is recommended that the area of the 2 satellite
chargeability features, one extending from line 16W to 12W
and the other on line 0, and possibly the southwest extension
of the broad chargeability high should be further examined.
The method of investigation can best be determined by the.
gupervigory geological engineer due to problers with access
and terrain,

Respectfully submitted,
GLEN E. WHITE GEOPHYSICAL
CONSULTING ?SERVICES LTD.,

Glen E. White B.Sc.
teophysicist
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APPENDIX

Instrument Specifications

ELECTROMAGIETOM=TER

A. Instrument

&a; Type - Geonics VLF - EM
b) Make - Ronka Em 16

B. Specifications

Measurement (i) Utilizes primary fields generated by
VIF marine corrmunication stations,
measures the vertical field components
in terms of horizontal field present.

(ii) Frequency range 15~25 KHZ
(111) Range of measurement - in phase 150%
or = 90°
- quadrature = 40%
(iv) lethod of reading - null detection
by earphone, real and quadrature from
mechanical dials.

(v) Accuracy - = 1% resolution

C. Survey Procedures

Method (a) Select closest VLF station perpendicular %o

traverse lines.

(b) In~phase dial measures degree of tilt from
vertical position.

éc) Quadrature dial calibrated in percent - null.

d) Station plot - plot values read at station
surveyed.

(e) lanually filter dip-angle data.
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APPENDIX

Instrument Specifications

MAGNETOMETER

A, Instrument

(a) Type - Pluxgate
(v) Make - Sharpe MP-1

B. Specifications

{(a) Measurement — Vertical Magnetic Pield
(v) Range -~ =100 K gsmmas in 5 ranges
(c) Senmsitivity - Maximum 20 gammas per scale division

(@) Accuracy - Z10 gammas

C. Survey Procedures

{a) Method -~ One and one half hour loops
(b) CGorrections - (i) Base
{(i1i) Diuwrnal

(c) Station relationship - each station read for intensity
of vertical magnetic field.,
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APPENDIX

Instrument Specifications

INDUCED POLARIZATION SYSTaM

A

C.

Instruments

(a) Typé -~ Pulse

{b) Make ~ Huntec

(c) Serial No. -~ transmitter #107 - receiver #207

Spécifications

(a) Size and Power - 2.5 KW
(b) Sensitivity - 300 x 10.5 volts

(¢) Power Sources - 2.5 KW 400 cycle - threc-phase
generator.

(a) Power by JLO motor, 5.2 H.P. © 3,600 R.2.M.
(e) Timing - electronic, remote and direct.

(£) Readings - (i) amps (ii) volts primary and
secondary

(g) Calculate (ig Resistivity - ohm-feet
(ii) Chargeability -~ milliseconds

Survey Procedures

(a) Method - power supplied to mobile probe
along TW 18 stranded wire from
atationary set-up.

(b) Configuration - Pole-dipole (three electrode array)
Plot point midway between Cj and Py.

Presentation

Contour Maps (i) Chargeability - millisecords
(ii) Resistivity - ohm-feet



- 11 -

CERTIFPFICATE

I, Ernesto D. Cruz, DO HEREBY CERTIFY AS FOLLOWS:

(1) That I am a Consulting Mining Engineer and reside
at 8596 Terrace Dr., Delta, B.C.

{(2) That I am a Graduate of Mapua Institute of Technology
Phillipines (B.A.3c.) and University of Washington
(M.A.Sc.) in the Faculty of Mining Engineering.

{(3) That I am a registered P. ENG in the Association of
Professional Engineers in the province of :
British Columbia.

{4) That I have practised geologlcal engineering for
ten (10) years.

(5) That I have reviewed a report dated December 6, 1973
based on work conducted by Glen E. White Geophysical
Consulting and Services Ltd. under the supervision of
Glen BE. White, B.Sc., Geophysicist, and c¢oncur with
the findings therein.

(6) That this report consists of 11 typewritten pages and
. four maps.

{7) That I have no interest directly or indirectly in the
Excel, Excelsior claims or the securities of Groundstar
Resources Ltd. nor do I expect to acquire or receive
any.

DATED at Vancouver, British Columbia, this 6th day of
December, 1973. : .

ERNESTO D. CRUZ

BRITISH
C, Ly
@
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