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GROUND GEOPHYSICS
1. Introduction

In September 1984, Kidd Creek contracted with
Questor Surveys to have airborne electromagnetic and
magnetic surveys of Esso Minerals' Brent 1, Oak 1-3 (now
Holyoak 1-3), and Chip 1-7 claims. Questor's helicopter
INPUT system was used. This survey indicated several weak
to moderate strength bedrock conductors. These conductors
were targets for the ground geophysical program since they
might be related to base metal mineralization. Several of
the responses were very weak and poorly defined however
were chosen for ground follow—up since they clearly lay in
the favourable Myra formation. The stronger airborne
anomalies seem to be within the Sediment-Sill unit of the
Sicker group. The Sediment-Sill Unit is not regarded as a
favourable host for mineralization, therefore these

anomalies did not receive as much attention.

It should also be noted that conductors are
described as weak due to their electrical characteristics.
It was not felt that any of the weak airborne anomalies

were due to good conductors at great depth.

The electromagnetic responses seem to originate
near the surface. The airborne EM also indicated that
strongly mineralized (massive) near surface 2zones, within
the Myra formation were unlikely, which unfortunately has
negative economic implications. The recognition of
mineralized felsic horizons would, however, help focus our

efforts in succeeding years to the down dip potential.

The ground geophysical exploration program
consisted of line cutting with subsequent induced
polarization, horizontal loop electromagnetic, V.L.F. and

magnetic surveys.



RESOURCES

COMINCO

SORONATION

Miie 17
i‘\Camp

.,

H A W K S

g /1 L L

R E S OUR C E S

:‘mj}
N
(.
© B
;‘\,\"\\mﬂ: 20
I PR

<
- .
< {
PR t
- !
%, !
o
Ay R
Sy
\Y\\\
. HANATMO D .
VILTORIA M. DL

[/

COMINCO

-

N,

CANAMERA
EXPL. INC

o

et
'”-\J //
vy
NP FALCcONBRIDGE

co PPER.

BE/?L“_—\—_

BiQ ZiLRER
MTH

R E SOU R C £ S

ESSO/KIDD JV. CLAIMS

I INDIVIDUAL
PROSPECTORS

c £ S
Kidd Creek Mines Ltd.
CHEMAINUS JV.
CLAIMS MAP
PROJ. 208 |
”S’E" “‘g;" we  DEC.17, 1985 |
¢ ! i 3 4
SCALE 1. 100,000
§ Figure: ‘l




Line cutting work began in mid April, 1985.
Fifty kms of line were cut and surveyed on the CHIP Grid.
The CHIP grid is a large expansion of the 1983 Esso grid.
Grid lines were positioned to intersect the apparent ground
location of the airborne electromagnetic responses. The
exception to this rule was the portion of the CHIP grid on

the CHIP 1 claim. Chip 1 received extensive ground induced

- polarization coverage due to its proximity to the Aberford

discovery zone on the TL claim and the fact that the
airborne E.M. survey was not able to test the Myra
formation here due to the electromagnetic interference from

the major powerline crossing the Chip 1.

Induced polarization is the only effective
method capable of surveying near and under the powerline.
In addition, it was known that I.P. could be more effective

in detecting pyritic zinc barite mineralization.
2, Personnel

Jim Cambon - Field Assistant - Toronto, Ontario
John Monger - Field Assistant - Vancouver, B.C.

Tim Hutteman - Crew Chief - Junior Geophysicist,
Vancouver, B.C.

Jay Melnyk - Field Assistant, White Rock, B.C.
Grant Hendrickson - Staff Geophysicist, Supervisor,
Vancouver,B.C.

3. Equipment

1 Scintrex I.P.R. 10 Receiver =~ Time Domain System
1 Scintrex 250 watt Transmitter " " "

1 Scintrex I1I.G.S. 2 VLF/MAG Data Acquisition system
1 Scintrex MP-3 Magnetometer, Base Station

(Total field proton magnetometers)

1 Apex Parametrus, Maxmin 11+ electromagnetic system



4. Data Presentation

The data is presented in section format.
Geophysical profiles are stacked above the topography for
each line. The profiles are plotted at 1 to 2,500. This

format facilitates interpretation (pockets 2 & 3).

Computer 1listings of the 3 component V.L.F.
data combined with the magnetic data, are provided at the
back of this report (pockets 4 & 5).

Chargeability and Magnetic plans are also provided to
show trends and significant anomalies. The V.L.F. vertical
in-phase cross-over location (conductor axis) is plotted on
the chargeability plan to show the correlation (pocket 1).

Plan maps of the data are présented on
idealized grids at a scale of 1 to 5,000 in Figures 5c to
5e (chargeability), 6c to 6e (resistivity), 7c to 74
(magnetic). A plan map of the CHIP grid is also included
at a scale of 1:20,000 (pocket 1).

5. Survey Procedure
Chip Grid (line 49E to 38W)

The WNW striking baseline established by Esso
in 1983 was used as the basis for the Chip grids. This
baseline'was extended several kms to the WNW. Lines were
spaced along the baseline wherever interesting airborne
anomalies were located. Line separation varied from 100 m
to 200 m and was chosen from the apparent strike length of
airborne EM anomalies and/or the amount of detail required.

Station separation was maintained at 20 m horizontal.

The V.L.F. and Magnetic survey were done
simultaneously using the Scintrex I.G.S. II system. The
Seattle V.L.F. station, transmitting at 24.8 khz, was used
for all the V.L.F. work, since it provided fairly good



coupling with east-west trending conductors and had good
signal strength at our grid location. Three components of
the V.L.F. field were read; horizontal field strength, the
vertical in-phase component and the vertical quadrature
component. The vertical in-phase component is plotted on
the accompanying profiles. Listings of the horizontal
field strength and vertical gquadrature components are
provided at the back of this report (pockets 4 & 5). The
sign convention for the vertical in-phase data is as
follows; when facing the station a field dipping to your
right will be positive. The horizontal field strength
data is very useful in picking out anomalies and should

generally be plotted with the vertical in-phase data.

The magnetic survey was completed with the
sensor mounted on a backpack. Accuracy per reading is
plus or minus 5 nanotesla. A base station standard of
56,000 nanotesla was assumed for this survey. The base
station was run continuously to monitor the diurnal shift
of the earth's magnetic field. Both the I.G.S. II and the
base station magnetometer were total field microprocessor
controlled instruments, capable of performing automatic
diurnal corrections and plotting when connected to each
other and a suitable printer. These state of the art
instruments proved to be very convenient to use and
durable under field conditions. Listings of the total
field magnetic data are provided at the back of this
report (pockets 4 & 5).

For the Induced Polarization survey the
Schlumberger electrode array was chosen. The reasons for

using this array are:



a) simple anomaly shape
b) good lateral resolution
c) least affected by topography

d) better signal-to-noise ratio for a given depth
of investigation (important when using a small
portable transmitter).

e) operational ease in rough topography.

Transmitter dipole separation "AB" was
normally fixed at 140 metres horizontal while the
receiving dipole separation was fixed at. 20 m horizontal.
In an effort to look deeper, some lines were redone using
an AB of 240 metre and an MN of 40 m. The 140 metre
separation data is quite indicative of the 20 to 30 metre
depth whereas the 240 m separation is more representative
of the 40 to 60 m depth. Horizontal resolution does
suffer somewhat when the array is expanded. It should be
remembered that actual slope distance electrode separation
varies somewhat with the topography. The current dipole
(AB) while remaining parallel to, was separated from the
receiving dipole (MN) by a few metres. This separation
plus the fact we were working in Time Domain avoided or
reduced any inductive and/or capacitive coupling problems.
In addition, three slices of the decay curve were
monitored to ensure the curve shape was normal. Extra
effort was made to ensure the electrode contacts with the
ground were always well under 50 K ohms. The care taken
with the survey, plus strong primary signals (generally
greater than 50 mv) ensured data accuracy to be ‘within one
millisecond. It should be noted here that the I.P.
surveys have been designed to test the 10 to 60 metre

depth with prime emphasis on the upper 40 metres. A curve



showing the typical depths of investigation
characteristics for the array (assuming homogeneous
ground) 1is included in Appendix C. Deeper 1looking I.P.
surveys will, in future, require a larger, transmitter to

ensure signal quality is maintained.

The resistivity data reflects the underlying
geology and should be used to project the geological

mapping into overburden-covered areas.

For the horizontal coplanar loop
electromagnetic survey the Maxmin II+ system was used.
Coil separations of 120 m or 200 m were wused 1in
conjunction with the frequencies of 3,555HZ and 888HZ.
The highest frequencies were used since they are more
capable of exciting and thus detecting weak conductors.
Slope corrections were applied to the in-phase data to
compensate for coil separation variation. These
corrections were calculated from the topography profile
prepared by the contractor. Unfortunately, the contractor
was occasionally not careful with his chaining which
resulted in noisy in-phase data. This problem would have
been corrected had HLEM been a major tool in this
exploration program.

6. Discussion of the Results
Chip Grid

The CHIP 1 claim received detailed ground
surveys due to its proximity to the Aberford discovery
zone. Airborne electomagnetic coﬁerage of the claim was
not complete due to the interference caused by the major

powerline. I.P. AND V.L.F. surveys of Lines 49E to 35E

have revealed four interesting zones.
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Zone A. This 2zone appears to lie within
the Myra volcanic rocks approximately 200 m south of the
baseline. The 2zone 1is a thin weakly mineralized
continuous horizon. The sulphide content appears to be 2
or 4 percent higher than the surrounding rocks. Deeper
looking I.P. on Lines 48E and 47E suggest the sulphide
content increases moderately at depth. Additional deeper
looking I.P. surveys along this horizon are recommended.
I.P. surveying is the only effective geophysical method

for evaluating the area under the powerline.

Zone B. This moderate strength I.P. 2zone
approximately 450 m south of the baseline, reflects an
area of increased sulphide content that appears to be made
up of several anomalies in en echlon pattern. A good
correlation exists between the I.P. and V.L.F. data in
parts of this zone. Individual anomalies tend to have an
east-west strike, however, the zone has a WNW orientation.
This strike variation may be due to some sort of fracture
control. The zone appears to be partially exposed in
outcrop (pyritic argillite) along Bowman Creek (Line 40E)
and is well exposed by trenching between Lines 38E and
39E. This trenching revealed pyrite-filled fractures in a
cherty tuff.

The argillite which is part of Zone B may be a
useful marker since it appears to be continuous (in the
V.L.F. data) from Line 49E, past Line 35E and down to the

Anita shaft area. This argillite is not always pyritic.

Zone B seems <clearly to lie within the
Sediment-Sill Unit. This is discouraging, however,
several questions remain to be answered before our
understanding of the increased sulphide content is
complete. The trenches on Zone B are anomalous in barium

but not base metals.



The area between 4+00S and 6+50S on Lines 49E
to 46 E may have a thin flat 1lying wedge of Nanaimo
sediments unconformably overlying the Sicker rocks. There
is some evidence o¢f this in the resistivity and

chargeability data.

Zone C,. Zone C is a moderate strength
I.P. and V.L.F. anomaly which was also picked up by the
airborne survey (anomaly A33). This anomaly may subcrop
and appears slightly deeper than other anomalies in the
area. Depth to the top of this zone may be 20 metres.
This zone also appears to be a series of weak multiple
anomalies which adds uncertainty to any depth estimate.
The zone is thought to be in the Sediment-Sill Unit.

Zone D. This zone 1is at the extreme south
end of Lines 49+00E to 45+00E where the chargeability
(sulphide content) increases. The zone lies south of our
claims and is probably within the Sediment-Sill Unit. No
geological data exists in this region. Trenching could
help in explaining this chargeability increase.

Line 37E was put in to test a possible strong
airborne anomaly, 'A32' Questor suspected that this
anomaly was due to instrument noise. Present ground data,
both geophysical and geological, 1is not encouraging.
Additional geological mapping of this area is

important.
Anita Zones -~ Lines 29+00E to 25+00E

These 1lines were put 1in to evaluate a weak
airborne anomaly, A31, south of the Anita shaft area.
Moderately strong V.L.F. anomalies were recorded that
correlate well with moderate strength I.P. responses. The
coincident near-surface V.L.F. and I.P. anomalies should

be trenched and sampled. Present geological thinking is



that these zones are within the Sediment-Sill unit,
however, a trenching program is needed for more geological
information on this anomalous =zone. The apparent skarn
mineralization exposed by the Anita shaft 1lies at the

northern edge of this I.P. anomaly.

Lines 16E, 17E and 18E were also put in to
test weak airborne EM anomalies A24 and A2S5. A moderate
strength I.P. anomaly combined with a flanking V.L.F.
anomaly was found approximately 400 metres south of the
baseline. This zone subcrops beneath a thin overburden
cover thus trenching is recommended. The 2zone probably
lies within the Sediment-Sill Unit however the Myra
Formation lies immediately to the north. Line 18E was
extended north to cover a weak V.L.F. response that was
~detected at the end of the line. Additional I.P.

surveying to the north may be warranted.

Lines 6E, 7E and 8E were also put in to test a
weak airborne EM indication A21. The I.P. data is not
anomalous thus no explanation for the A21 has been found
so far. These three lines should be extended to the north
to improve the coverage. No V.L.F. and Mag surveys were
completed west of Line 6E due to the forest closure. This
work will be done in 1986.

Lines 10W, 11W and 12W were put in to test
airborne anomalies A20 and A19. Induced polarization
surveys suggest a strong increase in the sulphide content
of the rocks on the south side of the grid. Exploration
of this grid is not complete. These anomalies will be

fully evaluated in the 1986 program.

10



Lines 20W, 22W and 24W were put in to test
airborne anomaly A18. The limited ground data, induced
polarization and resistivity again suggest a strong
increase in the sulphide content of the rocks on the south
side of the grid. Exploration of this grid is not
complete. These anomalies will be fully evaluated in the
1986 program.

Lines 34W, 36W and 38W were put in to test
airborne A7 and A1l6. The I.P. data is quite revealing.
There are no indications of any sulphide anomalies except
at the extreme southern end of the lines. From this data
it appears the source of the conductivity, which created
the airborne responses, is not sulphide related.
Additional geological work is needed to determine the
Myra/Sediment-Sill contact. The V.L.F. and magnetic data
will be obtained in 1986.

7. Conclusions and Recommendations

Induced polarization and V.L.F. surveys are
very complementary and discriminating tools in the search

for and evaluation of weak sulphide mineralization.

Additional deeper looking induced polarization
surveys of zone A on the CHIP 1 claims should certainly be

carried out in 1986.

Additional trenching to reveal the source for

combined I.P. and V.L.F. anomalies, currently thought to

be within the Sediment:-Sill unit, is warranted.

The V.L.F. and magnetic surveys should be
completed over the northwest CHIP grid lines.

1



Ground follow-up of additional airborne E.M.
anomalies within the CHIP claims may be imperative as we

continue to learn more about the geology of the claims.

G. A, Hendrickson -

-
-

12



APPENDIX A
STATEMENT OF QUALIFICATION

GRANT A. HENDRICKSON - P. Geoph.

1. Graduate of University of British Columbia 1971, Major
in Geophysics.

2. I have been employed in the Mineral Industry in
various capacities since 1971 and currently work as
staff geophsyicist for Kidd Creek Mines Ltd.

3. I am a registered professional geophysicist with the
Province of Alberta.

4. Active member of the C.IM., S.E.G. and E.A.E.G.
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APPERDIX B
STATEMENT OF EXPENDITURES

SUMMARY OF WORK PHYSICAL AND GROUND GEOPHYSICAL SURVEYS

CHIP CLAIM GROUP - Chemainus Project, Vancouver Island

MINING DIVISION: Victoria
NTS 92B/13W

A. Physical Work

Linecutting
Bill Chase & Assoc., Whiterock, B.C.
50 km @ $150.00/km $12,500.00
G. Hendrickson, Staff Supervisor
Period: April 27 1 day @ $205.58 205.58
12,705.58

B. Geophysical Surveys, Magnetometer, VLF, IP
Personnel

G. Hendrickson, Staff Geophysicist

Period: May 3-Aug 31 25 days @ $205.58 5,139.50

T. Huttemann, Operatcr

Period: May 3-Aug 1 45 days @ § 78 3,510.00

J. Melnyk, Helper

Period: May 3-Aug 1 45 days @ $ 66 2,970.00

J. Monger, Helper

Period: May 3-Aug 1 45 days @ $ 68 3,060.00

J. Cambon, Helper

Period: May 3-Aug 1 45 days @ $ 62 2,790.00

17,
Room & Board
Period: May 3-Aug 1 205 man-days @ $30/day
Vehicle Rental
Redhawk Rentals, Burnaby, B.C.
Toyota Landcruiser 4 x 4 {(incl. fuel)
60 days @ $40/day

Report Preparation

PROJECT TOTAL

$12,705.58

$17,469.50

6,150.00

2,400.00
750.00

$39,475.08
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NOTE: These computer-generated data -
listings include the data for the
adjacent OAK-BRENT claims as well as
the CHIP claims. The OAK-BRENT Group
was reported on in a previous
assessment report. The CHIP GRID data
is Lines 49+00E to 38+00MW.
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