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INTRODUCTION

Purpose

I
I
I
I

I
I
I
I

This report documents the results of the geophysical
exploration program carried out during 1987 on a portion of the

Similkameen mine property Property owner is Newmont Mines

Limited operator of the exploration program is Newmont

Exploration of Canada Limited

o

Magnetic and induced pOlarization surveys were

conducted on the property Most of the work was concentrated on

and around long known mineralized deposits named Automatic

Frisco and No 14 collectively referred to as the Voigt Zone

The induced polarization survey was to trace the sulphides
associated with the Voigt Zone to find new locations of

disseminated sulphide mineralization and to aid in geoloQical
mapping The magnetic survey was designed to aid in geologic

mapping and trace the Voigt Zone

I
i

I

Location Access and Topography

The area covered by the exploration program is located

about 15 km south of the town of Princeton It extends eastward

from the canyon of the Similkameen River through Lost Horse

Gulch across Wolf Creek and up the western slope of the ridge

separating Wolf and willis Creeks

The area is bisected by the paved Copper Mountain road

old logging and mining exploration roads provide excellent four

n wheel drive access to most of the property
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Elevations vary from 2500 at the bottom of the

Similkameen Canyon to about 4200 in the area of Copper Mountain

and the eastern limit of the property The terrain is

characterized by subdued rolling mountain tops and generally

gentle slopes interrupted by the steep walled north south

Similkameen Canyon and the east west trending Lost Horse Gulch

Most of the area is forest covered with jack pine and

fir on the dryer slopes and ridge crests and poplar in the damp

lowland flats

outcrop is

overall through the

moderate

area It

to poor and averages about 10

is concentrated in local north

south trending rises separated by grassy covered slopes and damp

flats

o
Claims

The claims upon which the geophysical surveys were

carried out are listed in the following Table I and illustrated

in Fig 3 Only the cost of that portion of the IP survey and

magnetometer survey that cover ground within the Alpine Group is

being claimed for assessment credit on a survey grid line

percentage basis

History

o

Most of these claims and certainly the core claims

were staked around the beginning of the century and have seen

periodic exploration since then No production has taken place

from the property All the ground is presently held by Newmont

Mines Limited About half the claims in the Lost Horse Gulch

area and a handful of those over the Voigt Stock were purchased

from Granby Mining along with the Copper Mountain Mine in 1967

Most of the remaining claims were acquired from Nufort Resources

Inc in 1979 Some ground around the edges was staked since
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TABLE I ICLAIMS AND WORK SUMMARY

LINE ALPINE

CLIIIM CUTTING IP MAG GROUP

No 15 x x

Brian IIHI Fr x x

Oronoco x x

Sunlight x x

Diamdon Dot x x

Dot Fr x x

Queen A Fr x x

Adelaid Fr x X

Daisy X X

St Elmo x x

Queen Bee Fr x x

Alabama x x

Lone Star x x

June Bug x x

Margaret x x

Great Western x x

No 5 x x

No 32 x x

Virginia x x x

No 18 Fr x x x

No 18 x x x

Ll776 x x

Frieda x x

No 31 x x x IAutomatic Fr x x x

Nelson Fr x x x I
Olympia x x x I

0
New Wolf Fr x x x I
Robert Byrant x x x P
No 1 x x x iFrisco x x x

RS x x x

Queen tlD Fr x x x

L3348 x x x

No 14 x x x

No 33 x x x

Queen E Fr x x x x

No 51 Fr x x

No n Fr x x

L59 x x

L60 x x x

No 69 x x x

Queen JII Fr x x x x

Queen H Fr x x x x

Alpine Fr x x x x

Alpine No 1 x x x x

L3346 x x x

Queen GII Fr x x x x

Alpine 3 x

Alpine 4 x

Alpine 5 x

Alpine 6 Fr x

Alpine 7 Fr x

o



o

o

o

4 i I 6 i riiIJ
I 7 t eo

z IN OII IVT ilO 30 llzv fi tl ldo 1
r J h N cA j 7V t

i1t
I

I I NCWM N 2 T
I 1 d 1 1 201 J It i 1

0 YSmel er IJl i 1 1

e 1 1
L

In

It l I 1I S fjJ
1 f 1 NwMINI T j L

I 1W 1209 31 @J il 0
M5

I 1 1 1rk
o L

I
1

1

r
1 l Z11t y 11 Ih I IrlI td I 04 J i I l I l

1 11I1tl

l
I J I ure Itl 22t

X
lIr 11 rooL N H I01 rtL I A n 1 41 1 H

t l 11
It II t r

l J I I I
l

I i I VerclcI I t I c II A St
IAT t SO

l r LI r J II
1 2 f

lilO t1B

Ii
JI i1

1
S 111Z I IIII W l

fl I I V t
I

u Iiie l Iii l I
1 11L f

i2
S

II ii
1

I
L1 It

r4Vl l

IZf
Jj 1

rl U

c l4

ft l AS 11 l I If l II l i11
of t1 I II r IL

I
I

l No7 11
J L

II o I v
10

t
L

r

i
Iw I

1
r I

1L I
I l

If lM
1 l if

I
r

4
L 7

L
I IJ c

0
A O J I cpp r

c
I L

11
J

l c

Jj Efd M to
r LlJU 0 10 I c

J ftl

1F
11 l J INtV 01 I II l 1 l C 1 il

r
c

J
L IAUjIlP

clv j L t Ii J t I J
o 1

c
II

r

o I

f
c

4t i I c 1 1 I

J
l o I rl fa fUU U U

l i L 1 tll 1rJ L II

UI I
Jf

I U c
I l ft

rho
i 70 1 J

lJJ II IV
I

1 f l l t 1

B
tr lQ lr

I
Ioi r 10 1 ot

I
tI I c

fJJtVJl 1 L J L
r

f

II a
r

J Ir
to

f y

I

0f J I J a
I1 iiS ro Co ii L zr t 1

l
n N

v l lft J J
Cl

1
I rl

I
I V7 O

I tIII I 1

Y 1 l 1
70 L oJ OV

L
L E

S 11 Jt 1
217

21 l rn f I cI J

t L 7 l 2
11

r
IIfLJo ItoU 10627 J

a
4 111

u l 1 1 IJJJ 4
L

4 I
I

v
I

L L S L

I
fire SJ J J t o

tnl 1

2 d44 0 al J
fOI 1

J J J21 i l t

Io
OST oL031 4 J

1 t L
Il 0

J 111
0 20 Jil m i I

I
l 92 fr u

A

180r I e

L

W

lx
El

J J L 1JtJ I

j
4 Lt 1tI SO I 1 1 7 I J

o IS w 4
4tI U J f

jplt
1 hO L

Lr II 11 i
1

IfOJl o l 1 l t 2
16NW

1
r 10

1l1 U fll

fi
L I 1 II

l a I rf l JI 1 Z 230 r
2

1S1
f

J GI4 U I HLJ 41 4G

l turx1ay jJ dl l4 G
2h

L I NAC

411JO 4 121
4111 411 jj

h C cA
1

RO I
41111j CNAG NAG

1f 6
1 5 4111j 1

j L G fft
Yfi1 r G r

t NEWMONT EXPLORATION OF CANADA LTD

t I

K

Z 8
J SURVEY IV OIlAWN IV NO

HI OeD is 3

J
f

I
I
1

k
1
I

I
I

t

AIP NE 3
9

ffle

M

L

I

ou IN

CSUI

I A PIN f
2 i

01 1 J

LEGEND

3ovndiiry
ALPINE

oF 1J1

GROUP

CI61lms uoon which It

G Ol hJ C S u v yr W Ir

COI7aqc d

o

r

v

Jf1 084
1406 5

Ihllll
1 1 A



o

o

o

7

II
i
I

1979 The greater portion of the Alpine group three claims of

41 units and two fractional claims were staked in July and

September of 1987

Principal periods of exploration activity have been

I
I
I

1912 13 excavation of the Automatic Adit and No 14 Shaft

surface and underground diamond drilling

trenching and surface mapping

1919 underground sampling and surface diamond drilling by

Consolidated Mining and Smelting Co

1927 surface diamond drilling by C M S

1952 underground diamond drilling in the Automatic Nlit by

Granby Mining

1965 1973 geophysical surveys mapping trenching and chip

sampling surface diamond drilling by Granby Mining

Newmont Mining Cumont Mines and Nufort Resources

Work Summary

The geophysical exploration program extended from late

May to September under the direction H Limion The field crew

consisted of 4 line cutters and 4 to 6 geophysical operators

Survey control for the work was provided by a chain and compass

grid with an east west base line and north south cross lines from

an origin point at the shaft on the No 14 Zone at the east end

of the Voigt deposits Note that all measurements on this

project are in Imperial units feet rather than metric because

the voluminous amount of older work all done in Imperial units

has required all work done on this property retain the same

system Particulars of work done are summarized as follows
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Linecutting 246 200 75 040m of grid line some cut out for

IP the remainder just chained and flagged for the magnetometer

survey Some done by Newmont employees some contracted to Amex

Exploration

Geophysics The entire 246 200 75 040m of

magnetometer producing 7913 readings The

92 300 28 133m producing 3380 readings

grid was covered by

IP survey covered

GEOLOGY

The geology of the area can be summarized from the B C

Dept of l ines and Petroleum Resources Bulletin 59 Geology of

Copper Mountain by V A preto 1972 The work completed this

cJ year encompasses an east west belt from the western end of ost

Horse Gulch to the eastern side of the Voigt Stock The area is

underlain on its southern margin by andesite flows and breccias

of the Upper Triassic Wolf Creek Formation To the northeast

these volcanics are intruded by the Upper Triassic Voigt Stock

of dioritic composition To the northwest the volcanics are

intruded by the highly altered and compositionally variable Lost

Horse Intrusive Complex It is considered to be mostly

monzonitic with syenitic and dioritic phases due in part to

hydrothermal metasomatism

Cutting through all these units are post mineral north

south felsite Mine dykes a locally applied term and less

numerous grey andesitic dykes Unconformably overlying these

units to the north of Lost Horse Gulch and northwest of the Voigt

Stock are vary coloured andesite and basalt flows breccias and

tuffs of the lower volcanic formation of the middle Eocene

o
Princeton Group The andesite dykes
to these Princeton Group volcanics

are thought to be related
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The mineralization of the Voigt Zone consists of an

east west trending steeply dipping shear structure This zone

varies from a few feet to 100ft in width and extends for about

2600ft It is characterized by specular hematite magnetite

pyrite pyrrhotite and chalcopyrite with a calcite gangue

occurring as anastomosing veins and breccia lenses The veining
and brecciation are accompanied by alteration envelops of pink K

feldspar along with pervasive calcite and epidote alteration

Other mineralization known on the property is limited

to similar but much smaller vein systems

GEOPHYSICS

Magnetic and induced polarization surveys were

c conducted on the property The magnetic survey was designed to

help in the geological mapping of the grid area The inquced

polarization survey was to trace the sulphides associated with

the Voigt Zone to find new locations of diss minated sulphide
mineralization and to also aid in geological mapping

The magnetic survey shows a varied distribution of near

surface magnetic material The variation in readings between

successive stations is so great that it is not possible to

identify or trace many unique geological features One

particular feature a magnetic low is the only item that is

readily identifiable

The induced polarization survey does not suffer from

the same lack of line to line coherence as the magnetic survey

An IP chargeability anomaly is traceable for the extent of the

Voigt zone and other IP anomalies line up parallel to that zone

o
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Geophysical Coverage

Magnetics Mag Survey Readings Maps 1 2

Mag Survey Contours Maps 3 4

Mag Survey Profiles Hap 5

I
I
I
1
1
I
1

Mag data were collected in June July and August with

the EDA OMNI IV proton precession magnetometer Coverage
extended from 3200E to 2400W with readings at 25 spacings All

data were corrected for diurnal variation with a second OMNI IV

magnetometer acting as a base station and monitoring the

magnetic field every 30 seconds

o

Later in August and September

west to line 102W These readings were

MP 2 proton precession magnetometer and

readings established along line lSOON

mainly at 50 station spacings

readings were extended

made with the Scintrex

corrected to baseline

These readings ere

In all 7913 magnetic readings are recorded covering
246 200 feet of grid line

Induced Polarization IP Sections Appendix I

IP Chargeability Contours Map 7

IP Resistivity Contours Map 8

Induced Polarization IP surveys were conducted in

June and in July August The surveys were done in dipole dipole

array with an electrode spacing of 100 and an n spacing of n l

to 4 On a few lines n spacings of 1 to 3 have been used

IP coverage extends over 92 300

3380 individual readings of resistivity

Coverage is listed in Appendix I

of grid line with

and chargeability

o
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IP work was done with a Crone battery powered IP

transmitter and a Crone IP receiver Chargeability readings are

shown in milliseconds to the Newmont IP standard

IP anomalies are picked on the profiles and plotted

on the Geophysics Compilation maps

Geophysical Results Geophysics Compilation lap 9 10

Magnetics
The plotted magnetic data do not show any traceable

patterns or signatures Perhaps the near surface distribution of

magnetic material magnetite mainly is so varied that data are

not sampled adequately even at 25 readings Or perhaps the

N20E felsite dykes are so numerous that they disrupt any E W

c geologic continuity

The upward continued mag Map 6 map shows a few

highs and lows that do extend over a longer distance A mag high
extends NNIi through 6900W IOOON A magnetic high covers the

region around 4100W 400N Mag highs are found near 2000W 1200S

and 600W 1800S

A definite mag low exists at l300E 900S

Induced Polarization

The plotted IP anomalies indicate

plots close to the Voigt zone from 00 00

anomalies are found to continue 400 east and

an E W trend that

to 2000W IOOS IP

west of the zone

o

North of the Voigt zone a long IP trend goes from

1400W 600N to 1400E 600N South of the baseline IP anomalies or

anomaly trends are again evident A number of these are listed

below
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0 from 200E SOOS to 2000E 200N

from 400E IOOOS to 3200E 200S

from 2400W IOOOS to 1200W 700S

from l800W lSOOS to 400 lOOOS

from 1200W 1900S to 3200E llOOS

from 400 2800S to 00 2600S

from 2000W 2300Sto 800E 2800S

In addition to these several shorter strike IP anomalies are

also found throughout the survey area

The resistivity patterns sometimes reflect geology In

this case the resistivity appears to vary with topography the

higher drier areas are more resistive Ulan lower damper

regions

o CONCLUSIONS

Hagnetic data do not indicate any congruous trends or

patterns Upward continuation of mag data to decrease near

surface effects helps to establish a few higher and lower zones

A method to remove the disruptive effects of the felsite dykes is

being sought

A general IP chargeability high follows the Voigt zone

and is traceable 400 east and west Other chargeability highs
are evident and do line up from line to line Most of the

southern longer strike anomalies appear to have an east

northeasterly strike but no evidence on the ground has been found

to explain their occurrence The trend from 2000W 2300S to

800E 2800S is slightly south of due east and lies over the

o
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approximate location of the presumed location of the southern

contact of the Voigt Stock with the Wolf Creek volcanics This

anomaly may be reflecting this contact and possibly sulphides
associated with it

RECOMMENDATIONS

IP chargeabili ty highs are recommended for trenching
and or drilling since these should indicate areas of higher
metallic mineralization

Vancouver B C 11
H Limion P Eng
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0 COST STATEMENT

WAGE SCHEDULE

Work Date Man Rate Total

Name Position From To Days per Day Wages

H Limion Geophysist June 1 Nov 20 15 220 55 3 308 25

P Dunn Geophysist June 1 July 20 25 98 28 2 457 00

M Covey Geophys Asst June 1 June 7 5 8125 406 25

R Covey II June 1 Aug 5 36 87 30 3 142 80

S Gilham II June 1 Aug 10 41 6167 2 528 47

D Lindsay
II

June 1 Aug 10 41 59 40 2 435 40

N Singh II July 5 Sept 7 33 74 60 2 461 80

D Botersby Field Asst June 5 Aug 20 25 84 50 2 112 50

J Brown
II May 25 Oct 30 29 84 50 2 450 50

J Bishop
II July 1 Oct 30 11 84 50 929 50

C Clarke
II

May 22 Aug 26 58 84 50 4 901 00

D Clarke
II July 1 Aug 21 15 84 50 1 267 50

K Huey
II May 25 June 3 7 84 50 591 50

J Inkster II July 7 July 15 7 84 50 591 50

TOTAL MAN DAYS 348 29 583 97

0
ACCOMMODATION

Man Days Average Rate Total Cost

June 1 Aug 10 175 27 37 4 789

FOOD
3 794

EQUIPMENT RENTALS

Vehicle Rentals
Ford Econoline Van

Chevrolet S10 Pickup 1 597 00

Chrysler Sedan
For Bronco

Geophysical Equipment
Proton Magnetometer
E D A Mags
Crome I P

45 days 5 053 00
H P 85 Microcomputer
Motorola Walkie Talkies
Elliott 4 5K Transmitter

0 Other Equpment 134 00 6 784

LINE CUTTING

Grid Preparation Contract 13 841
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FIELD SUPPLIES 422

VEHICLE OPERATING MAINTENANCE 535

FREIGHT 475

AIR FARES 2 822

MISCELLANEOUS 480

TOTAL EXPENSES 63 526

Portion applied to the ALPINE GROUP on a line
kilometer percentage basis 15 164

o
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H LIMION

STATEMENT OF OUALIFICATIONS

I Heikki

Engineering Science
Toronto in 1965

Limion received
Geophysics Option

my B A Sc degree in
from the University of

I spent two summers in geophysical field work one with
Hudson s Bay Oil and Gas and one with INCo exploration

In 1965 66 I worked for one year with Hudson s Bay Oil
Gas as a Junior Geophysicist in seismic field work

From 1967 1976 I worked with INCo Exploration onground and airborne geophysical surveys I was in charge ofairborne geophysical operations for four years and worked on
research and development of airborne geophysical systems I
conducted ground geophysical surveys in Canada U S A andBrazil

In 1977 and 1978 I was the head of the geophysicssections in the Kenya Department of Mines and Geology Dur ingthis time I was under contract to CIDA the lianadian
International Development Agency

Since the beginning of 1979 I have held the positionof Chief Geophysicist of Newmont Exploration of Canada Limited

I am a member of
Geophysicists the Association
Ontario and the Prospectors and

the Society of Exploration
of Professional Engineers of

Developers Association
I
I

I

I
I
I
I

I
I
I
I

I
I
I

I
I
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Line

40W
36w
32W

28W
24W
22W

20W

18W
16W
14W
12W
lOW

8W

6W
4W
2W

Leqend

1 P Sections

Similkameen Project Voigt Zone

Dipole Dipole Survey a a 100 n a 1 2 3 4

Stations

1700N ON
2400N IOOS

200N 300S

50 OS BOOS
1200N 3000S
1000N 1500S

1300N 3200S

1500N 1600S
1200N 3100S

1000N 1400S
1200N 3000S
1000N 1500S

1000N 2900S
1l00N 1600S
1500N 3100S
1000N 1500S

t I
I

ffu

rrrr

Coveraqe
Feet Line

1700
2500

500

800
4200
2500

4500
3100
4300
2400
4200
2500

3900
2700
4600
2500

o
2E
4E

6E
8E

10E

12E
14E
16E
18E
20E
24E

28E

32E

Coveraqe
Stations Feet

1400N 2900S
1000N 1600S
1300N 2700S

1000N 1500S
1400N 3000S
1000N 1500S

1400N 2700S
1000N llOOS
1200N 3000S
1000N 1500S
1l00N 2800S
1200N 1500S
1400N 1500S
1200N 1500S

4300
2600
4000

2500
4400
2500
4100

2100
4200
2500
3900
2700
2900

2700

Total Coverage 92 300

definite IP anomaly

possible IP anomaly

chargeability contours at 10 20 30 40 50 60

70 80 msec

resistivity contours at

100 200 500 lK 2K ohm metres
















































































