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ABSTRACT

An airborne in phase/out of phase E.M. and magnetometer
survey was done by helicopter in the vicinity of the Salmon
Glacier, northern British Columbia. The survey covered
about 230 line miles at a spacing of 1/8 mile and at an
altitude of 200 feet above ground (bird/ground clearance
100 feet).

With the aid of energy spectrum analysis it was possible

to discern from the magnetic data contributions from 3 depth

~levels below ground

(1) over 1000 feet
(2) above 500 feet
(3) within 100 feet of ground level.

From analyses of the separated effects it appears that
the area has been profoundly affected by fault structures
trending northeast-southwest, northwest-southwest and
east-west. Several zones of high magnetization were dis-
cernéd. Abnormally high magnetic activity was noticed at
the contacts of intrusive granodiorite and surrounding rock,

indicating marginal facies or zoning.

The electromagnetic survey was characterized by three

- main types of response;

(a) discrete narrow anomalies consistent with

virtually vertical conductors
(b) discrete broad anomalies indicative of overburden

(c) lafge areas of pronounced response, adjacent to
Long Lake, that appear due to gently dipping
conductors. In view of the lack of magnetic
association, the response appears to be due to

carbonaceous sedimentary material.

Sixteen localities are recommended for ground follow-up

in the form of detailed mapping and geophysical surveying.
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1. THE AIRBORNE GEOPHYSICAL SURVEY

INTRODUCTION

Lockwood Survey Corporation Limited carried out
an airborne magnetometer survey in the period of July 27
to July 28 inclusive, on behalf of Atna Mines Limi ted.
The survey area is located at 56°N, 130°W and is
bounded on the west by the Alaska/British Columbia
boundary and on the east by the Bear River Ridge. A
total of 233 line miles of magnetic and electro-magnetic
survey were done in an area which includes 102 mining
claims. The claims are shown in Figure 6 and are

listed in Table I. .The survey was based at Stewart, B.C.

INSTRUMENTATION

The following survey equipment was installed in a
helicopter FH-111, with the registration of CF-XDS,
and operated by Highland Helicopters Limited of

Vancouver, B.C.
(a) A Gulf Mark III Fluxgate Magnetometer

(b) A Lockwood in-Phase/Out-of-Phase
. EM System, operating at 4000 hertz.

Ancillary equipment consisted of the following:

 Radio Altimeter : APN-1
Camera ' ' : C.A.R.L. Mark 8
Magnetic Storm Monitor : Gulf Mark I Fluxgate
' Magnetometer

A deééription of this equipment is given in Addendum

of this report.



TABLE I : MINERAIL CLAIMS

Lease Claim Numbers
M234 _ - 1654
M232 1852, 1855, 1859, 1836
M203 1849 to 1851, 2313, 2314
M233 3220, 5523, 6522, 5521
M231 3223
M235 3219
M236 5540
M206 | 4042, 4043

- 3900 to 3906, 5213, 5218
M238 3684, 3685, 4176, 4448, 6204,

5196 to 5199
5206, 5207, 5209, 5210, 5220, 5223, 5222
5215 to 5217

M208 3687
M199 4035
M201 4617
- M230 4615, 4616
M229 j 1523, 1522
M200 4178 to 4180
M202 4152 to 4162, 4166 to 4169, 4171
4177 to 4180, 5094, 5095
M204 4605
M237 | 5412
— 5418
M212 5429, 5527, 5528
M213 4601, 4602, 4190, 4191, 4193, 5428, 5430

4443 to 4445
2846 to 2849

M211 3624, 3625, 4189
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SURVEY PERSONNEL

The survey was expedited by the following personnel:

R. H. Biggs - Pilot

D. Steele - Engineer

H. Sandau - Instrument Operator/
Navigator

D. Webb - Field Data Editor

The address of the pilot and engineer is 1409 West Pender
Street, Vancouver, B.C. The address of the instrument
operator and data editor is 1450 O'Connor Drive,

Toronto 16, Ontario.

Personnel gualifications for the geophysical tech-
nicians involved in the survey; Mr. H. Sandau and Mr.

D. Webb, are given in Addendum II of this report.

SURVEY FLIGHT PATTERN

Traverse lines were spaced at intervals of approx-
imately 1/8 mile, As shown in Figure 1 and 2, lines in
the central part of the area were flown in an east-
west direction across the claim group area. A series
of lines in the extreme southeast and in the extreme
northwest parts of the éurvey area were in a northeast-
southwest direction. In order to remove diurnal
variations from the magnetic data and tie information
between consecutive traverses, a control line (indicated
as line CL-1 in Figures 1 and 2) was flown in a north-
northeast direction across the traverse lines. The
survey was conducted at an average terrain clearance
of 200 feet.

POSITIONING

Photographs of the terrain below the aircraft were
taken at intervals of 1.5 seconds on 35mm film. The
35mm film was used in conjunction with air photo
mosaics to identify the position of the aircraft within

the survey area.
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1.6 COMPILATION, REDUCTION AND PRESENTATION OF DATA

(a) Aeromagnetic Data

(b)

" The magnetic data gﬁ presented as contours
of the earth's total magnetic field intensity at
a basic contour interval of 20 gammas in Figure 1.
The horizontal scale of this map is 1 inch =
1320 feet = 1/4 mile. 1In the reduction of the
magnetic data, diurnal variation was compensated
for by tying traverse line data to the data
measured along the control line traverse,'at the
intersebtions of the traverses and the control
line. This in effect corrects the survey data
to a common datum, that measured along the control
line. A linear datum was then extended along each
traverse line. Magnetic field contours based on
this datum were then intercepted and transferred
to the base map using the camera exposures or

fiducials for positioning control.

Electromagnetic Data

The electromagnetic data includeg (a) instru-
mental drift and (b) the response due 'to regional
variations in ground conductivity. These components
were corrected for by fitting to bbth the in-phase
and out-of-phase records, a series of linear seg-
ments or datum lines, no longef than 1 mile in
length, to approximate the broad or regional

variations in the records.

The contours of the in-phase component record
were then intercepted at intervals of 10 parts per
million, above the assumed datum lines. 1In

addition amplitudes of peak in-phase anomalies
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1.

GENERAL GEOLOGY

and corresponding out-of-phase anomalies were
measured. The intercepted in-phase contours and
measured in-phase and out-of-phase peak amplitudes
were then transferred to the base map along the
positioned flight pattern using the photographic

fiducials for positioning control.

The electromagnetic data is presented in
Figure 2 as contours of the in-phase component
relative to the assumed local background level
at an interval of 10 parts per million of the
primary field, with values of both in-phase and
out-of-phase components annotated at locations
of anomaly peaks along survey flight paths.

The scale of presentation is 1" = 1320 feet =

1/4 mile. X7
\ wj(

b

According to Gabrielse and Wheeler /(1961) rocks

of the Salmon Glacier area are(Mesozoic in agg,( Three

main lithological units are exposed in the area;

(a) Bowser sedimentary rocks; greywacke and

argillite exposed in the vicinity of Long

Lake and the Salmon Glacier.

(b) Granodiorite, exposed extensively in the

western southwestern parts of the area
and in.a zone extending southeast from
the northern part of Long Lake.
(c) Volcanic Sequences:
(1) rhyolite breccia
(2) volcanic conglomerates, sandstone
(3) volcanic breccias, sandstones

(4) mylonitized volcanic rocks,
schists, cataclasites

trending north-northwest in the southeast,

central and northwest sectors of the map.



Two belts of granodiorite dykes are mapped in

the area;

(a)

(b)

south-southeast of the Salmon Glacier,
trending northwest and intruding
granodiorite and mylonitized volcanic

rock units

extreme north vicinity of Salmon Glacier
and Long Lake, trending west-northwest
across the volcanic conglomerates, and

Bowser sedimentary rock units.

A number of major fault areas are indicated;

(1)
(2)

trending south-southwest from Long Lake

trending northeast between Salmon Glacier
and Long Lake, in the northern quarter

of the survey area.



2. DPROCESSING AND ANALYSIS OF
THE AEROMAGNETIC DATA

Aeromagnetic data often comprise% effects or contri-
butions from various depth levels. With the use of a
rather new technique for analysis of magnetic data,
identification and separation of contributions to the data
originating from widely separated depths can be done. The
technique involves energy spectrum analysis and matched
filtering. A detailed description of this rather
mathematical approach to the treatment of aeromagnetic data
is given in Spector (1968). The primary objective in using
this approach is to derive a more three dimensional geo—.

logical picture from the magnetic data.

" This chapter deals with the analysis of the aeromagnetic
data; the application of matched filtering to separate near-
surface effects from effects originating from much more
deeply buried magnetization, and the analysis of these

sepérated effects.

2.1 DIGITIZATION

The aeromagnetic map was digitized on a square
grid at intervals of one-half the survey line spacing;
i.e. at intervals of 330 feet. This involved inter-
polatidn of the map contours at points of a grid

consisting of 76 points east~west and 129 points north-south;

9804 points in all. The data was digitized in units
of 10 3" . The digitization was verified by visual
inspection.
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REGRESSION PLANE

In order to determine the geomagnetic gradient in
the data, a tilted plane was fitted to the data using
the method of least squares. The equation of this
plane is

To (x,v) = Cl + C2 + C3y
where x, y are distances in miles in the north and east
directions respectively. The origin for the x-y axis

is at the extreme southwest corner of the survey area.

The caomputed values of the coefficients are as follows:-

C.L = 4803.03 gammas
c, = -0.52 gammas/mile
c, = +2.06 gammas/mile

3

The tilted plane was then subtracted from the data

thereby removing the variations in the intensity of

the main earth's field across the survey area.

.ENERGY SPECTRUM ANALYSIS

Figure 3 shows the computed energy spectrum of
the data. The spectrum shows the freqﬁency or wave-
length components in the data. The frequency axis is
in units of cycles per mile (cpm). The most con-
spicuous feature in the curve is the rapid drop-off
of the spectrum at low frequencies compared to the

behaviour of the spectrum at higher frequencies.

Three components in the data can be distinguished

in the spectral curve;
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-~ component 'A' at frequencies less than .9 cpm,

-~ component 'B' which is evident in the fre-

quency range 0.9 to 2.5 cpm,

- component 'C' which dominates the spectrum

at frequencies greater than 3 cpmn.

The drdp—off of thé épectrﬁm with frequency can
be related to the depth of magnetized sources. The
following are the average depth below ground to the
sets of magnetized sources responsible for the three

spectral components;

- component A : 1400

+ 400 feet
- component B 500 + 100 feet

- c¢omponent C : 50 # 50 feet

Besides this depth information, the excelleﬂt
resolution of deep-seated and shallow effects in the
spectrum provides the basis for the design of matched
filters whereby the data éan be analyzed into the three

magnetic components.

MAGNETIC COMPONENT'A'

A filter was developed ffom the analysis of the
energy spectrum to separate out component A. The
deSign was based on the determined average depth of
the causative sources responsible for this compeonent;
1400 feet and the relative size of the contribution
with respect to that in components B and C. A profile
of this filter is shown in Figure 4a. We see that
the width of this filter is about 2 miles. This is

effectively the width of a zone along the boundaries

"of the survey map that filtering cannot be effected.

Map Figure 5 shows Magnetic Component A. The

map is dominated by two northeast trending anomalies

in the southcentral and east-central parts of the map

area.
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Depth and Magnetization Determinations

Each fesolvable anomaly in the Magnetic
Component 'A' map was analyzed to determine depth
and magnetization. The technique of analysis
ihvolves use of the 'Characteristic Curves' nomo-
grams constructed by Luciano Martin of CASE, Toronto,
and which are described by Grant and.Martin (1966).
Here parameters describing .the shape and amplitude
of an anomaly are measured and plotted onto charts
from which depth and magnetization are determined.
The prescribedbmodel used to simulate a given anomaly
was the bottomless prism, i.e. a body whose thick-

ness is much greater than the depth to its top.

The assumptions of the 'characteristic curves'
technique are as follows;
(1) The anomaly is separable from surrounding

anomalies.

(2)  The body is uniformly magnetized and the

magnetization is mainly induced.

(3) The body has vertical sides and a horiz-

ontal top.

Two anomalies were selected for analysis. As
shown in Figure 5 the depths to the causative sources
are 1100 and 1570 feet sub~ground.

- The determined susceptibility contrasts are 690
and 910 (xlO—6 cgs. electromagnetic units). According
to Grant and West (1965) the susceptibility of gabbro

and granite are comparable to these values. A mag-

netite content in the order of 0.2 to 0.4 volume

percent would give rise to tHe observed magnetic

susceptibilities.
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Two zones of anomalously high magnetization are
outlined about the two anomalies. The zones appear

to be flanked on the east side by a fault-like

" lineation. The zones may be associated with igneous

intrusion. This is most likely the case for the

east-central arnomaly which is located in the vicinity

"of a granodiorite intrusion. To the southwest the

zone of high magnetization is in an area of mylonitized

A
volcanic rocks; schists and cataclPstics.

* From the lineation of the magnetic field contours
in other parts of the map area, other magnetic faults
or lineations are indicated. A major fault which
trends northwest is seen in the northcentral map
area. ' It coincides with a granodiorite dyke swarm
which intrude the Bowser sedimentary rocks and

mylonitized volcanics.

MAGNETIC COMPONENT 'B'

With the removal of the contributions from great
depth (greater than 1000 feet) the opportunity pre-
sented itself to study magnetic features at more
shallow depth; components B and C. Based again on
the spectrum analysis a filter was designed to
separate B from the residual remaining after Component A
was resolved. A profile of the filter operator is
shown in Figure 4b. The finite width of this filter;
approximately 1.0 mile meant a further reduction in

map size, to present components B and also C.

Map Figure 6 shows Magnetic Component B. A series
of well defined northeast trending anomalies is again
seen in the southeast and east-central map areas.

These are most probably related to those anomalies



seen in Component A (Figure 5). 1In addition a series
of well developed anomalies is seen further south-

West} as well as in the northcentral map areas.

Anomaly Analysis

Anomalies in Component Map B were analyzed using
the 'Characteristic Curves' approach.de3cribed in
Section 2.4. As shown in Figure 6, the depths
associated with the Component B anomalies range from
40 feet to over 380 feet sub-ground. Susceptibility
contrasts are relatively weak, 90 to 300 xlO_6 cgs
units, i.e. less than 0.1% magnetite. There is one
exception, anomaly number 11, for which the very high

susceptibility contrast; 0.00173 relates to a magnetite

"content of almost 1%.

Geological Correlation

The lineation along the flanks of a number of
anomalies were interpreted as indicative of faulting
(or Vertiéal contacts). The strongest of these is
again seen as a northeast trending féult in the

southeast corner of the area.

An east-west trending discontinuity across the
centre part of the area effectively separates the north
and south survey areas. A number of northeast trending
lineations in the extreme northcentral map area correlate

well with mapped faults.

Anomaly 11, is located near the contact of a
granodiorite intrusion and the Bowser sedimentary
rocks. It appears most likely that this anomaly is
associated with a marginal facies of the granodiorite
intrusion. The very high susceptibility contrast

indicated by the anomaly may correspond with a more
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ultra-basic phase or zoning at the contact between

the granodiorite and the sedimentary rocks.

In general however there is little correlation
between the anomaly patterns in the Magnetic Component A
map and mapped geology. In some cases the volcanic-
conglomerates-sandstones unit is somewhat more
magnetic; e.g. anomalies 8, 2 and 3. In contrast,
the mylonitized volcanic rocks, schists and cataclastics
unit is generally non-magnetic. Particularly in
association with faults, a number of important anomalies
are located over the Bowser sedimentary rocks,

witness anomalies 11, 6, 7, 10.

MAGNETIC COMPONENT 'C'

The contribution from bedrock magnetization close
to ground level was resolved by subtracting Component A
and B from the original data. Figure 7 shows Magnetic

Component C; the near-surface component.

The following is a discﬁssion of the significant
anomalies in this map. Only anomalies greater than
30 gammas were considered as significant in terms
of analysis. A great deal of the anomaly patterns
in this map are due to topographic effects associated
with the low altitude of the helicopter and great

relief of the area's terrain.

Anomaly Analysis

Again using the 'Characteristic Curves' approach
described in Section 2.4, i.e. the bottomless prism

model, anomalies of Magnetic Component C were analyzed

for depth and susceptibility contrast.

For the most part these anomalies originate within

100 feet of ground level and to a large extent may be
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attributable to topographic influences. However

in some areas the distribution of anomalies was
indicative of changes in magnetite content assoc-
iated with lithological variations. The range of
computed susceptibility contrast is from 100 to

700 xlO-—6 cgs units which corresponds with a magnetite

volume content of from less than 0.1% to over 0.2%.

Geological Correlation

Based on the lineation of contour: and the
apparent dislocation of anomalies, faulting was
interpreted from the Component C map. Three distinct

fault systems are apparent according to trend;

(a) northeast-southwest; dominant fault trend

in central map area

(b) northwest-southeast; conspicuous in central

and northern parts of area

(c) east-west; quite noticeable in south half

of map sheet.

In the west central part of the area there is
strong correlation between magnetic anomalies and
mapped geological contents particularly at contacts
between the grandiorite and mylonitized volcanic rocks
(anomalies 1, 9, 10, 21 and 22). Good correlation
is again seen at the contact of a granodioritic
intrusion northeast of Long Lake. The granodiorite
here can be mapped as a magnetic low. The above zones
of high magnetization may be indicative of more ultra-
basic zones associated with igneous intrusion or the
development of metamorphic zones enriched in magnetite

by the granodiorite intrusion.
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The magnetic map is in general characterized
by a series of thin sinuous zones of magnetic
anomalies (see gsouthcentral and northcentral map
areas). These zones do not correlate with any par-
ticular rock unit, but rather they seem to extend
in some instances across two or three mapped units.
However certain rock units are significantly more
magnetic than others. In the northcentral map area,
the volcanic conglomerates and sandstones unit is
characterized by a series of intense magnetic
anomalies, i.e. 28, 29 and 31. In addition this is
an area where this rock unit has been subjected to
a great deal of deformation by a series of northeast-
southwest faults. In the central map area, the
mylonitized volcanic rock unit is host to a number of

stfong anomalies, e.g. 2, 3a, 10, 11, 12, 21, 23 and 26.
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3. ANALYSIS OF THE ELECTROMAGNETIC DATA

General Observations

The results of the combined survey divide the area
into several distinct geophysical units of contrasting

magnetic and electromagnetic character.

The Magnetic Component C Map shows a number of
small anomalies, séme of which will probably be topo-
graphic effects, however the grouping of these anomalies
is such that several magnetic units can be defined.

The characteristics of the magnetics suggests that the

area has been subjected to profound structural activity.

" The electromagnetic éurvey data is characterized
by three main types of response; discrete narrow
anomalies consistent with essentially vertical con-
ductors, broad "cverburden" anomalies, and large areas

of response typical of horizontal conductors.

The locations of the electromagnetic anomalies
discussed below are shown in the Composite Interpretation
Map, Figure 8. The map also shows depth and conductivity-
width determinations determined from those anomalies
that could be analyzed in terms of vertical conductors.

Mineral claim locations are shown for reference.

In terms of depth, magnetic anomalies of shallow
origin would appear most likely to have the closest
association with electromagnetic anomalies. This is
because the effective depth of exploration with the
30 foot electromagnetic system is about 200 feet or in
this case 100 feet below ground. Based on this premise,
zones of high magnetization as well as interpreted
faults or lineaments, discerned from Magnetic Component C
(Figure 7) are also shown in the Composite Interpretation

Map. . The purpose of this action is to help in
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establishing whether or not there exists a correlation

between electromagnetic anomalies 'and areas where

.magnetic mineralization has developed, i.e. to provide

a criterion for establishing whether an indicated
conductor may be associated with base metal mineralization
or associated with carbonaceous mater;al. However in

view of the possibility that base metal mineralization

may have been controlled by deep-seated structure, the
locations of electromagnetic anomalies were also

compared with features resolved in Magnetic Component B
and A.

Individual Anomaly Analysis

As seen in the Electromagnetic Map, Figure 2, the
area immédiately to the west of Long Lake is one of
exceptionally high electromagnetic activity. This zone
lies wholly within the mapped Bowser sedimentary rocks;
the line of the lake marks a distinct contrast in
electromagnetic character demonstrating that the rocks
to the west of the lake are different in terms of
electrical conductivity, from those to the east, though
mapped as the same rock unit. The western edge of this
activity coincides almost exactly with the western edge
of the Bowser sedimentary unit as mapped. This suggests
that the character is derived from the rocks and not
overburden. In the interpretation map, Figure 8, the
central areas of these conductive 'bodies' are labelled
A to F inclusive. Within these areas the electromagnetic
response is typical of virtually horizontal sheets of
good conductivity; Area A dips slightly to the west,
Area D to the east whilst the remaining areas are
essentially horizontal. Normally the characteristic
shape of the anomalies indicates a horizontal sheet-like
body suggestive of overburden, but in this instance where
the outline of the electromagnetic response coincides

almost exactly with the limits of the mapped Bowser
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sedimentary unit, it is considered that the cause of
the anomalies must be from within the sediments, i.e.
graphitic layers within the argillite. The con-
spicuous absence of magnetic activity supports this
conclusion. The abnormally high in-phase amplitudes
and the associated high quadrature amplitudes precludes
the presence of multiple vertical conductors, which is
the alternate interpretation. This area is, however,
electromagnetically complex therefore it should be
exam%ned on the ground to determine the true nature of
the conductors and check for associated mineralization,.
particularly at those few localities where magnetic

anomalies are present.

The discrete narrow, large amplitude electromagnetic
anomalies are numbered 1 to 14 inclusive. This order

should not be taken as indicative of grade.

Anomaly 1.
One of the few responses believed to be

caused by a near vertical conductor, un-
fortunately it was only recorded on one line
implying short strike length. The response

is equivalent to a vertical half plane at a
depth of 115 ft. below the detector (which
identifies the causative feature as at ground
surface), with a conductivity width of 50 mho.
There is a flanking magnetic anomaly of 40
gamma. It is in the immediate vicinity of the
intersection of an east-west fault and a north-
northeast trending fault interpreted from the.
magnetics. The EM anomaly is located in the

volcanic conglomerates-sandstone unit.
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Anomaly 2.

Anomaly 3.

Anomaly 4.

-18~

This anomaly has a short trend and is
located within the high E.M. activity area,
at the south extremity of Long Lake. The
form of the anomaly is compatible with
multiple vertical conductors but may result
from a compounding of the effects from the
lake and horizontal conductors. The anomaly
is characterized by an in-phase to guadrature
ratio of 3:2, compatible with a conductivity
width of 4 mhos. It is located within the
Bowser sedimentary unit and is at the

southeast corner of claim 5211.

This anomaly is located immediately northwest
of Anomaly 2 and is also located within the
area of pronounced E.M. response. It could
be interpreted as two parallel vertical con-
ductors but in view of the nature of
surrounding responses it is not thought to be
so. The anomaly extends across the bouﬁdary
between claims 5209 and 5211 and it is located

within the Bowser sedimentary unit.

This anomaly is found on the east bank of
Long Lake and trends parallel to the lake.
The large width of the anomaly as measured on
line 35 makes it appear to be due to overburden,
but in its favour are the following points;

(a) an exceptionally long strike length; 0.5 mile

{(b) the fact that the in-phase to gquadrature
ratio is greater than unity, indicates a

minimum conductivity-width of 3 mho.

(c) it is adjacent to and parallels the

granodiorite/Bowser sedimentary rock contact.
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Anomaly 6.

Anomaly 7.
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The anomaly is located near the northern
end of Long Lake. The ratio of in-phase to

quadrature response indicates a conductivity-
width of 5 mho. The anomaly is in close
proximity to an interpreted magnetic fault
(discerned from Magnetic Component B). The
anomaly is found in the vicinity of the area

of high E.M. response interbreted as due to
carbonaceous material in the Bowser sedimentary
unit. The lack of magnetic signature lessens

the significance of this anomaly.

This denotes a zone of pronounced E.M.
anomalies located northwest of Long Lake,
which are characteristically narrow with
comparatively small half-width and ratio of
in-phase to guadrature response greater than

unity. These anomalies have a good appearance

‘and are of the right form i.e. they suggest

vertical conductors, yet they are situated
within the conductive belt running north-south,
west of Long Lake. They are however in
proximity to a series of faults interpreted
from the Magnetic Componenf B, and seen in

the geological mapping, particularly in

claim 4155,

Two isolated E.M. anomalies are indicated
in the north-central parﬁ of the map. They
are wide yet have no indicated continuous
length. They are coincident with only minor-
magnetic activity. Because of the indicated
low conductivity-width these anomalies are
attributed to local conductivity associated

with the Salmon Glacier.
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Anomaly 8.

Anomaly 9.

Anomaly 10.

This rather pronounced anomaly is located
near the western boundafy of the survey area.
It was detected in the north-south line 66,
but it is not observed in the east-west line 43.
The negative quadrature response identifies
the anomaly as perhaps due to topographic
influences and perhaps conductivity located
near the glacier/bedrock inferface. No sig-

nificant magnetic signature was recorded.

This anomaly is located adjécent to a
geologically mapped contact, between the
volcanics-conglomerates-sandstones unit and
the mylonitized volcanics-schists~cataclastics
unit, in the south-central part of the map
sheet. The E.M. anomaly consists of a
negative in-phase response which may be due
to the high permeability of magnetite. That
magnetite is the cause of the anomaly is
greatly substantiated by the association of
a 200 gamma magnetic anomaly with the E.M.
anomaly. The E.M. anomaly lies close to a
number of northwest trending faults inter-

preted from Magnetic Component B.

The anomaly is located southwest of Cooper
Creek in the extreme south-central part of
the area. An artificial baseline was used in
the reduction of the E.M. data along this
line (as well as in line 14 in the vicinity
of anomaly 9) and has resulted in the
éppearance of two large in-phase anomalies.
In fact the anomaly is composed of a narrow,

low amplitude negative in-phase anomaly which
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Anomaly 10

- 21 -

(continued)

cbuld_be attributed to magnetite. The E.M.
anomaly is associated with a magnetite con-
centration. To a large extent however both

the E.M. and magnetic anomalies are associated
with a decrease in helicdptér altitude above
ground. However because the E.M. anomaly is
situated on the north side of an east-west
magnetic fault and is in an area of substantial
magnetic relief (within mylonitized volcanic
rock unit) further ground investigation is

suggested.

Anomalies 11 and 12.

Anomaly 13.

These anomalies are located in the extreme
northwestern corner of the survey, in an area
mapped as volcanic conglomerates and sandstones.
The characteristics of the anomalies indicate 4
that they are due to bedrock conductors rather
than overburden, particularly in view of the
indicated conductivity width in excess of
50 mhos. The anomalies are wider than is
desirable from the standpoint of being vertical
plane conductors, but depth determinations
place the conductors effectively at ground
surface. Anomaly 11l is iocated on the flank

of an 80.gamma magnetic anomaly.

This anomaly is siﬁilar in gross form to
Anomaly 1. Although it perhaps does not have
as direct a magnetic signature as Anomaly 1,
it lies very close to a westerly trending
fault interpreted frdm the magnetics. This
structural association makes both Anomaly 1
and 13 worth further attention. Anomaly 13
is located within the volcanics-breccias-

sandstone unit.
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Ahomaly 14,

This anomaly is located on the west bank
of Long Laké. Although the anomaly is sit-
uated along the eastern margin of the zone of
pronounced response attribﬁted to gently
dipping conductors, the prominent magnetic
high that is associated with it makes this
anomaly rather interesting and worth ground
follow-up. The anémaly appéars to be close
to or at the contact between the granodiorite
intrusive and surrounding Bowser sedimentary

rock.

In addition to the anomalies discussed above, a

large number of low amplitude E.M. anomalies were mapped.

In some instances these anomalies have favourable shapes

in terms of being associated with bedrock conductors

ra ther than overburden. The lower amplitude of the

anomalies might in some cases be explained as due to

altitude attenuation, viz. the bird-ground clearance was

greater than 100 feet. The anomalies were screened in

order to determine whether or not altitude attenuation

(or large depth of burial) was a factor or conversely

lower than

whether the anomalies were due to terrain effects;

average clearance. The discrete low amplitude

anomalies are numbered from 20 to 30 in Figure 8. 1In

most instances there was inadequate definition of the

anomaly to permit qguantitativeanalysis for depth and

conductivity-width determinations.

Anomaly 20, (claim L165, M234); located near the

‘southwest survey boundary, on the flank of

a prominent magnetic anomaly, in an area

mapped as granodiofite, within a granodiorite

dyke swarm.

A
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Anomaly 21;

Anomaly 22;

Anomaly 23;

Anomaly 24;

Anomalies 25

- 23 -

located southeast of Long Lake, on the

flanks of strong magnetic anomalies, the

TE.M. anomaly is detected in lines 27 and

28, area mapped as Bowser sedimentary unit.

an isolated anomaly in the vicinity of the
contact between the volcanic conglomerates-
sandstone unit and the mylonitized volcanic
rock unit. The E.M. anomaly is located
immediately north of an easterly trending

fault interpreted from the magnetics.

located immediately east of Long Lake,

close to an area of pronounced magnetic
anomalies which are interpreted as due to

a marginal facies asséciated with granodiorite
intrusion. The anomaly is adjacent to a

north-northeast trending magnetic fault.

“located northeast of Long Lake in the same

apparent environment as anomaly 23. The
broadness of the anomaly however suggests
that it is due to overburden but this

might be due to the azimuth of survey line 46.

and 26; located in the northwestern part

Anomaly 27;

of the area, close to the Salmon Glacier.
Both anomalies are associated with a magnetic
lineament in the volcanics-conglomerates-
sandstones unit. The broadness of the

anomalies could be the result of depth.

located in the southcentral map area, south-

west of Cooper Creek. The anomaly is close

to an interpreted -east-west trending magnetic

fault. Bedrock is mapped as mylonitized

volcanics and schists. .
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Anomalies 28 and 29; located in the northwest corner

Anomaly 30;

of the map sheet, both .show good in-phase

to guadrature ratios in an area mapped as
sediments, conglomerates and volcanics.
Although the intercepts are only a little

more than background geoldgical and instru-
ment noise levels, the shaﬁes'of the anomalies

indicate discrete conductors.

located at the extreme northcentral part
of the map sheet at an interpreted magnetic
fault. The anomaly suffers from a lack of
sharpness to be associated with a vertical
conductor, it appears most likely to be due

to overburden.
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Recommendations

On the basis of anomalous eléctromagnetic response,
apparent magnetic association and suitable geological
environment, a number of localities in the survéy area
merit more detailed investigation. These localities

are found in the vicinity of the following E.M. anomalies;

1,
4,

6 (M202, claim 4155),

9,

10,

11 and 12 (M213, claim 4443),
13 (M237, claim 5412),

14,

20 (M234, claim 1654},

21,

22,

23,

24,

25,

26 (M213, claim 4602},

27.

Suggested ground follow-up approaches are
(1) detailed geological mapping and rock sampling

(2) induced polarization surveying for detection

p TN/
of di%?mminated sulfide mineralization
~

(3) vertical loop electromagnetic surveying for
detection of deeply buried massive sulfide

mineralization

and (4) gravity surveying in areas of moderate topographic

relief.
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The interpretation of the survey data embodied in
this report is essentially a geophysicél appraisal of
the area; as such it can incorporate only as much
geological and geophysical information as the interpreter
has available at the time. It should be judiciously
used, therefore, as a guide only by geologists thoroughly
familiér with the area and who are in a better position
as time passes to evaluate the geological significance
of any particular feature. With additional information
such as that provided by further geological and
geophysical surveying, it may be possible to down-~ or
up-grade features discussed or identified in this report
that take on lesser or greater significance than was

first apparent to the interpreter.

Respectfully submitted,
LOCKWOOD SURVEY CORPORATION LIMITED

(o) Spect

Allan Spector, Ph.D., P.Eng., (Ontario)
Director, Analytical Methods Section.

NORMAN PATERsogqg ;
J

$&

i , (B.C.)
el PP 4
a, 1970
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HELICOPTER GULF MK III AIRBORNE MAGNETOMETER

This is a saturable core fluxgate magnetometer with

an accuracy of approximately 1 gamma.

The magnetometer head consists of two saturable core
orienting fluxgates whose axes are at right angles to-one
another. The axis of the measuring fluxgate is normal

to the plane containing the two orienting fluxgates.

In operation with orienting fluxgates are maintained

by servomotors in a position of minimum coupling with the

earth's magnetic field; the measuring'flﬁxgate is then

in a position of maximum coupling with the earth's field.

The instrument was housed in' the centre section of
the towed bird, the controls and reéorder being housed

in the helicopter.

Output from the magnetometer was recorded in anaiog
form in red ink-on a moving chart paper. Operating range
was 1200 gammas across a chart width of 10 inches. Chart

speed was 3 inches per minute.
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THE HELICOPTER IN-PHASE/OUT-OF-PHASE E.M. SYSTEM

The helicopter-bcrne E.M. system used for this sur-
vey was developed by Lockwood Survey Corporation. This
system measures the in—phase and out~of—phése components
of the secondary electromagnetic field, in terms of the
primary field at the receiver, viz., in parts per million
of the primary field. The frequency of the alternating
electromagnetic field is 4,000 cycles per second.
Receiving and transmitting coils are held vertical and
coaxial in a towed "bird", a distance of 30 feet apart
and 100 feet below the helicopter. The sensitivity of
the measuring system is éuch that the minimum recognizable
in-phase anomaly is about 8 parts per million. Noise on
the in-phase profile is usually less than 5 parts per

million.

This equipment is operated at a "bird" height of
100 feet. Full scale deflection on the data record is

400 parts per million across a 4 inch chart.
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Harold J. Sandau - Navigator, Electronic Technician

For the past twenty-two years, Harold Sandau has
been involved in the geophysical survey business.
During that time he has installed, maintained and
operated magnetometers, electromagnetometers and

scintillation equipment based in Lockwood's survey

aircraft. His experiences cover the whole of

Canada, Alaska, the United States and the Far East.
He has been employed on jobs totalling approx-

imately 50,000 line miles of production.

Douglas M. Webb =~ Data Technician

This man has been employed as a Data Technician on
geophysical surveys for the last three years. His
responsibility is to ensure that the client's
areas are completely covered by the geophysical
flying. He has operatéd in Northern Ontario,
British Columbia and the Arctic mainly on work for
the Federal Government. He has been employed on
approximately 50,000 line miles of magnetometer,

electromagnetometer and scintillation surveys.
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ACTeAge. oo A3 Mineral Lease No. M99 ...
Annual rental . 1.500 Map No
(First ten vears, S0c per acre per year)
Annual rental S 3,00 v e n Min.
(Ratance of term §1.00 per acre per year) L RN ) DRI COU
O Andual work §....12.00 DerarTMENT oF MiNES
- (First ten "‘1““-‘:-:*.‘:.‘.)“ per acre yer year) AND R
- . Apadal work QIS'OO ______________ Pertrorzum Resourcrs

{(Balance of term §o.00 per acre per year)

“MINERAL ACT”

AMINERAL LEASE
Name of claim(s).........ooe (07eTohRaT=3e R A2l SN ) PO SOOUSOSSSOT
RECOTA NOS ..ottt eeee e oo ees e et ees e e e e e ee oo tese s oreeaeesnns s eeamenecanranacssneen
LOt NOS.-ooreoeeeeeeeeeeeeeeeeeeeeee e
| IFISTY 6 JOUUUOORURRROIN. . s 1 B0 K o ¢ SO0 D IS w3 § 7 X 1« XUUUUNURORN OO OO Ov oSO SsSos ROV USUOOVUN
AAATESS oo 3.95.9._J_?fa:z.xfi_éigﬁe___.c.Q_ux_.t_,_..\:fif;.afc__..‘_f.e_..ns=.<.>_gye_1:._.13..-._..9: ...................................... -

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one ycars from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thercof.

‘ The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
or purported exercise of the rights, powers, and privileges hereby granted.

Description of location: Salmon River Valley.

(1) The surface of this Mineral Claim is purtly covercd by the waters of an
unnamed creek, and this Lease, thercfore excludes any surface rights over
f that portion of the Mineral Claim covered by the waters of the unnamed

Provisos:

. creek. (2) The surface of his Mincral Claeims lies within a msp ressrve
ﬁ;/CZ establinshed for the proposes| route of the Stewart Tide Idke Roxd and this
*’48%/( Leasz therefore excludes any surface rights located within the said map
reserve.

IN WITNESS WHEREOF the lessor and lessec have hercunto sct their hands and seals the day and year

" first above written. o . _ .
. . i ’,1‘ "—?/g’:i/ _ ‘ . X , :,/ r// - ) —
/d/ ........ AP e o~ ///.,//?’?'f'{,l'/”'?”\ 4R e =
Lessee.
‘ ................................................................................. }'i'/e';'QQ} .........
............ \ \L\’t(’\‘“tm

Minister of Mines and Petroleum Resources, lessor,




Acreage....... CL{ B

Mincral Leasec No. M.__200_ ¢

CAnnual rental $. 47,000 Map Noo b T.209 e e,

(First ten years, S{¢ per acre per year)

Annual reatal $..... 95,00 ... Min., Dive PRGN
(Balance of term §1.00 per acre per ycar) W e s
; 7 istri Canninr
/\nnual \\'Ol‘k $_.}\an00 ___________ ]_)lil‘/\RTNH,{NT oF MlNES Land L)lbtr]ct .......................... Lo R
(First ten years $4.00 per acre yer year) AND
» )
Annual work 8....570.00_ . . PeTROLEUM RESOURCES Date of lease......Qctober 25, 1967.

(Balance of term $6.00 per acre per year)

“MINERAL ACT”-
MINERAL LEASE

Lessee(s)............ Villard D, Tonpson

Address..............3.’,‘.3J Déyricge-Conrt - h‘n‘;“.‘p vm;,(,L,Uw;;;,..:B,... \geeee et et ema et

~ S t——— sty kTN

e = The lessor in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
’ 'thé lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
~ time to time be made under the authority thereof.

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reasor’l of anything done by the lessee, his servants, workmen, or agents, in the exercise
or purported exercise of the nghgs powers, and privileges hereby granted.

Description of location: - Salmon Glacier.

&

Provisos: The surface rights of all of the TMineral Claims in this Lease are
- within a reserve established. for the proposed route of the CGranduc
(/// Mines I4d., Stewart Tide Luke Road, and the surface is not, thercfore,
é e Y included in this Lease.

K

o '. IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year
flrst above wntten

e ———————

///c’(/ /:t?/"[,l/ /,/ wvg/'

Lexut

Minister of Mines and Petroleum Resources, Lessor.




Muinerad Teawe Noo M con

T Adrea e 28,78 e Feiran
- 1. AT 9
Annual rental §...15.00. .. Map Nooel X v 1.260
(First ten years, SUc per acre pee year)
Annual rental £..20,00 e Min, Diveine, B O SR
(Batance of term $1.00 per acre per year) Tl DRI RN
Annual work ... 120,00 DerARTMENT OF MINES Land District............. CaBSIAL
(First ten vears §$4.00 per 1cu yer year) AND
Annual work $.......180,00......... Perroteum Resources  Date of lease.....getobmp-26 1567
(Bat [ $fv 00 per acre per year) “ . ~yers
alance o crm cr Cr yc . Aq [Nl;l{Ald AC] ]
. MINERAL LEASE
. v o
Name of cl:um(s) ........................ Gnlena Fraotlon oo
RECOTA INOS. ...t meee e oot e e ee et et e e eeee e e e eeems s en s amenas e sasmsenens
Lot NOS......convimerermnennnncnes BEL s
Lessee(s) oo WALLIADA Dt TOMPBON. oooeoooeeeerceeemeeemseneeesercssseeseseesemssens s sesessseesesasenseess e snaecerssecesarescon
Adress. oo 3950 -Bayridge-Courty Vonoouvery-Buy -G e

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” int the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof.

The lessee shall kee?)' the lessor ‘indemnified against all actions, claims, and demands that may be brought or
“made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
" or purported exercise of the rights, powers, and privileges hereby granted. :

Description of location: : N.W. of Long Lake,

Provisos: (1) The surface of this Mineral Claim is partly covered hy the wateras of

en unnamed creek and this lease, therefore, excludes eny surface rithts over tnat

" portion of the Mineral Claim covered by the waters of the wnnamed cresk.(2) T

. surface of thes Mineral Claim lies within a map reserve established for the proposed

“"route of the Utewart Tide Léke Road end this lease, therefore excludes any surface
rights located within the sald map reserve.

IN WITNESS WHEREOF the lessor and lPssee have hereunto set their hands and seals the day and year

first above written.
/(/Mrf(//) /“’77/ A

Lzssu

L, Powtflee,

.........................................................................................

Minister of Mines and Petroleum Resources, Lessor,
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(Balance of term $1.00 per acre per year)

Annual work §.. A0T2.
(First ten years $4.00 pu acre yer year)

» .—n
Annual work $. L7300
(Balance of term $(».()0 p(‘r acre per )Nr)

AND

\ 4 )
. Annual renta! $,__3,,.-‘,;:-.“
(First ten vears, 50¢ per acre per ymr)
‘L\nn”nl I’Cnt:ll :5_“»‘?’7:1..53“‘3“."“_“ [IREL BT
s THE FROVPH E 0L DRI CONIUA

Derarrment oF MiNgs

PrrrorLeumM RESOURCES
“MINERAL ACT”

Land District.... »a33lar . I\

Date of lease...oooooiiveeciien o e

MINERAL LEASE

Name of claim(s).............. =68 _Sehadule "A" attached
RECOTA NOS. ... en
Lot NOS....ooooooeeeooeeeoeeeees Saa Schodnla. "AT attashad
Lessee(s). ... ¥illard B. Tompmong .

Address. ..o 2280 Rorridoy Court.,

The lessor, in accordance with and subject to the provisions of the “Mineral Act,”

B

.ﬁ C'N'ul‘,, M‘C.

doth hereby demise unto

the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
. at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from -

time to time be made under the authority thereof.

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
or purported exercise of the rights, powers, and privileges hereby granted.

Description of location:

The gurface of the
Yontana {3, and Lion

Uprer Salmon River Valley

*owﬁan@, Hontana f1,
Fraction Minoral ulaim& lie within a
Hap Lozerve csfabliﬁ:ad for the ;ro;o sed route ol the

3% puar*/ﬁlﬂa Lake Road and this

Hentana #2,

gnzd theroleore oxcludes

the surlace rights of these Plalna

Tha gurface of the Tigar, Avrgentite, Stophanite,

tha waters ob unnamed corosks
the surfsza righta over txh%e 'Praiuna af

Hggsitg Cevargerite, stroneyorite and JSliver Crest Fesclion
”Lnard »laiMﬂ inclu“"u in ‘h;s LAa;a ara rartly covared by

nis Lesss therafore excludes
the Hineral Olaivs

covared by the waters of the uuuahud cresks.
IN WITNESS WHEREOE the lessor and lessee have hereunto set their hands and seals the day and year

................ o S
Witness.,

...........

e
frer 2 AV G 2 o N
Lessee. ~

Lessee.
(L’TQLM

Minister of Mines and Pttroltum Resources, Lessor.



SCHEDULE_"A" AS REFERRED

NHame of Claim(s) Nontana, !“ontana to. 1, Iontana llo. 2,
l‘ontana No. 3, Lion Mo. 1, Lion lio. 2, Lion
M No. 3, Lion Fraction, Tiger, Argentite,
7 / 7 - PbI{bnswm. Pyragyrite, Foustite, 3terhanite,
‘ _ Native, llossite, Corargerite, Stromeyrite,
DMD Silver Creast Fraction and Ag. Fraction. .

v i 1o T e BT
188" W59, A160, W61, Ma62, W71




* Acreage....o.... B Mineral Lease No. ML.202 .
D SRR G 0l 00 hOi 20

Annual rental 8. e 1 o Map No.
(First ten years, S0¢ per ag ",_\"cq\{)

g CAW: - . U, e e ’
Annual rental & ,.__l _____________ U _______ 208'00 . Min., Div............. R T3 U
(n:‘L‘nCC of (Crl“ ’IUO “%_J‘C ‘:‘L“c!ry(\ar) 8 2 00 AL PROVIMEE 2T BTN COTHMBIA )

A K - e h o
Annual work § 32. DEPARTMENT OF MINES Land District.. Camadar.
(First ten years $4.00 pergacre v X*\i‘") AND p

PEAX i .

Annual work $ _______________ ’A ..... 1?@8.00 PeTrROLEUM RESOURCES Date of ICJSCDecem)erlllngY

{Balance of term §6.00 per acre per year)

“MINERAL ACT”

MINERAL LEASE

Name of claim(s)....hanndary Yoe Ly Foundavy Eoe 1y Glreier, Tlicler Pa, 1, 017 clar Yo, 2

BT NS e e e e e e e e e e ea e e e e e et et e e e s e ammeeameamme e e meee e sameeemeeaeenmsaeaseesmeeae e eannreessamsaennnrnnn

Y

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree

* at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof.

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise

or purported exercise of the rights, powers, and privileges hereby granted. :
Description of location:  ilead of Salmon River
Provisos: ‘ ‘ .
" The Houndary ¥oe 1, Lot 2314 and Gloeler, 1ot 1540 included in this Leane
are partly coverod hy the untors of the Myrtle Creek and an wumzed creck
1 / snd tulw lease, therefore, exclude: any Juvface Riphits over thoge portions
ﬂ/ of the “iwneral Olpdea covered by tne weblers of iyrile Crack sad tue winaed
Crene

A

_ IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year
-first above written.

Ay P

Witness.

Minister of Mines and Petroleum Resources, Lessor.

~




Acreage & e hS Mineral Leasc No. M. e

2 sl Lo .
Annual reatal q\}"\ Map No........... e e B R
(First ten years, 30¢ per acre per year) . .

o H ~ o~ . . NEE By
Annual rental 8. e aidY vt o Min, Divee L
(nal‘,‘ncc 0[ “\rn1 sl‘()“ pcr acre P(‘r yQ;‘r) THE PROVINGT OF BEETISH COHIMpA h

X s . Srmmd op
cy - o~y . LU I B Y
Annual work §.. A7 DerarTMENT oF Mings  l-and District. 0ozt Lo
(First ten years $4.00 per acre yer year) AND
L A o U . ’ “ o YA

Annual work & 820 0 PrrroLEum RESOURCES Date of leasc..Dacovbir. 11y 1707...
(Dalance of term §0.00 per acre per year) . . .
e “MINERAL ACTH ‘

MINERAL LEASE

Bigh Grode

Name of claim(s)

Record Nos

Lot NOS.....coooie e “ 6 ‘5 ............................................................................................................................
Lessee(s) ... RS R D S ks T
Address 3953 Payridme Court, Yozt Vanecouver, B.C.

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof.

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
* made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
or purported exercise of the rights, powers, and privileges hereby granted.

Description of location:

3almon River Valley

“The surfnce of this wiﬁﬂr“l Cilezim is partly covared by the
wstara of unnamed Creeks and thizs Leano therslere exciudes
sny surfzce rights over that portion of the Mlnersl Clalwm
/L) covored by the waters of Lhe uunnm&d ol o ol Y

Provisos:

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year

first above written. :
ol T e e (/Z .................. /%//é%f /ﬂ?iz/W'/f\ ........

Witness. Lesse

TN el

Minister of Mines and Petroleum Resources, Lessor.




H

@

g

;\crc:w,c__,,,_,,,_,..,_':‘-_';.\ P 5 N Mineral Lease No. M?OS .......................

e e K06
Annual rental S 12650 Map No............ b 1’9 -----------------------------------------
Jrst ten years, S0c per acre per year) v

. . ]

. aroan . : Py e
Annual rental S 37800 L B Min. DiveodR0BA
(B1l1ncc 0" 'Ir" *' ‘]() pcr acre pcr yc“r) THE PROVINGE ©F DRI COTMUA
Annual work § _________ l&(.\;’) _________ DEPARTMENT OF MINES Land District........... | QP TREER R0 L
(First ten vears $4.00 per acre yer year) AND

. Decenbnr 11, 196

Annual work $‘lf].{}{) PETROLEUM RESOURCES Date of lease... Y=%%! AR RS Q?.

(Balance of term §6.00 per acre per year)
N 4 .

“MINERAL ACT”
MINERAL LEASE

Name of claim($)...cooevieieennn. Polybaclte . Frla e e tete e e beasaransaranean nasansamenteseeneaee

Record Nos

Lot NOS oo LTSy B v SO SO OO OOV

Lessee(s)

Address...oooooooel

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof.

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
or purported exercise of the rights, powers, and privileges hereby granted.

Description of location: - - Silver Crock

Provisos:

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year
first above written.

RN %rtmfi’ji

Minister of Mines and Petroleum Resources, Lessor.



" Description of location:

¢

4 W . . . 206

\grmggﬁ‘)'lﬁ o Mincral Lease No. M7 707 .

) Vb p el
o [

Annual rental §. ... 30,00 Map No.......... VD 26D e

(First ten years, 50¢ per acre per year)

Annual rental & POLA0 60,00 . Min. Div.......... KOOI e

(Balance of term §1.00 per acre per ycar) \ PE PRIVINCE ORIV LU

h EAY - : . 361y o
Annual work §....... NC0#00 240,00 IDEPARTMENT OF MINES Land District............. TSRS S
(First ten years §4.00 per acrc)d"rr ‘ear : AND
: Gov8ac 36 : S
Annual work S .. M 360.00 PETROLEUM RESOURCES Date of lease.......... December 27, 1967

(Balance of term §6.00 per acre per year)

{ “MINERAL ACT”

MINERAL LEASE

Name of claim(s)......................DQML?.J«.Q...Q..IIT.Q.._E.6_;....M.Qnm( .................................................................................................

Record NOS... . ]; .......................................................................................................................

Lot Nos........... 0Qb2, 4043 L e

Lessee(s)....cccoooo.... DX MI11aDA . Da  TOMDEIOIL ..o es e s ees e eseeeeeeameemee e e e eeee e emeeeeeaen

Address......__ 3950 Zayridge Court,West Vancouvery Be Co . .. ...
\

The lessor, in accordance with and subject ito the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from tipe date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with;the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof.

The lessee shall keep the lessor indemnified %against all actions, claims, and demands that may be brought or
_made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
“or purported exercise of the rights, powers, and prl\vileges hereby granted.

| .
\Salmon I-}ive’r Valley
{
1
3

- \
{ The Mineral Claims included in this lLesse are partly covered

Provisos:

by tihe waters of of Cascude River in respect to the lioney

[/‘ Mineral Claim and SilveriCreek over the Double O No. 6 Hineral
[ Cluim snd this Lease, therefore, excludes any Surface Rights

of 7[7[ over those portions of the Mineral Claims covered by the waters
// of Cascade River end 5ilver Creek.

IN WITNESS WHEREOQOF the lessor and lessee jhave hereunto set their hands and seals the day and year

first above written. _ % ‘ . —
] . .
’g M//f{/ L. flem i BN .
) } ’ Lessee.
{
1
i -------------------------- - --------------- Le’le‘.
4 .
i 'D\ L(B\'\-O/ \'L‘*V)
pooo T Minister of Mines and Petrolesm Resources, Lessor.
3
{
]
i



-

® g . .
Acreage..... 5405 . Mineral Lease No. Mo 208
o . LT269
Annual rental &,‘(,,QO ____________ Milp INO e T e
(First ten years, SUc per acre per year)
. . . ¢
Annual rental §.......9200 .. " Min. Dive....3KEONR
(Balance of term §1.00 per acre per year) THE FROVING | 0 WRITSH CONIMIMA
Annual work $...200.00. .. DEPARTMENT oF Mings  Land District._Casalar ..
(First ten vears §4.00 per acre yer year) AND
Annyal work & ..312.00. . PerroLium Resources  Date of lease.......... Februiry 2, 1768
(Balance of term $6.00 per acre per year) " . renr ) ’
¢ . MINERAL ACI

MINERAL LEASE

Name of claim(s).............. BOd B e, e
RECOTA NOS. ...ttt ot et e e e es e eee e eneoaeesemssesnsensssesnessmseanssensanmasanens e eeeeeeerinae
Lot NOS.....oooeee. B e e e ettt e e et e e e st erme s s e e s st eemsaneeer e eerermeeeeeemnenreeen
Lessee(s).mmminerimmeanne. (6 PO 5 I e L PR w13 o « OO
Address......ooooooooe 3.‘35.9..Bs’!.‘:’.??i.@ii@...(.’_Q,\.'I.I,'.t.p...Y.E;!!l.S_‘;_QHY.QL‘.._I.,...B.,;._.Q.« ...............................................................

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof.

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in.the exercise
or purported exercise of the rights, powers, and privileges hereby granted.

Description of location: East of Long Lake

'

Provisos:  Tnis lease is issued and sccepted subject to any and all prior
_~Fights acquired under the provisions of the "Water Act". :

[W /

.

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year.

first above written. -
O”CW) - VA rj i /ﬂ!.ﬁr/z"?f W"’\L ...............
itness .

AT en T - D l?w@/(ﬁm) ________

“Witness. Minister of Mines and Petroleum Resources, Lessor.




ereage. o 9Ll Mineral Lease No. M2y oo
o - ! S04
Annual rental $.. 86,00 . Map No.........0 51'7('9,; ---------------------------------------
(First ten years, S per acre per year)
< Annual rental 892,00 . i o 14 Min, Div......... SKQeNA .
(Balance of term $1.00 per acre per year) TUE PROVINGE 0 RETSHCONIMPIA 3
Annual work $.....368,00 . DEePARTMENT oF MINES Land District....... Canadox .,
(First ten ycars §4.00 per acre yer year) AND
“Annual work $.:.552.00 PerroLEum Resources — Date of lease April. 17,1368

(Balance of term $6.00. per acre per year)

“MINERAL ACT”

MINERAL LEASE
Name of claim(s).....Jeng,. Jlneral Zone,. Mong,. Mountadn GIxd e
RECOTA NOS ..ottt ettt et eae oot cee et et et et eeeeees s emssemsseseesenentesssesesemeseesssesrnmasesseseerassrasssansssensasarasane
Lot NOS.....oorooro 362y B1BGy D025 ) ML00 e
Lessee(s).rrrrre PAIXADA Do TOMPION e
Address...coooooooor 3950 Bayriden. Court, Yest Vancouver, B, Ca ..

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof. ‘

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
or purported exercise of the rights, powers, and privileges hereby granted.

Description of location: - vicinity of Salmon ‘Glacier

’

" Provisos:

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and scals the day and year
first abovejvritten. :

i R ."/ﬂw-

Lessee.

v Witness.

S s

'L" Witness. /‘C/c% _ Minister of Mines and Petroleum Resowrces, Lessof”

-




0

1 .
ACTCALE . o GOel Mineral Lease No. M. 202
Annual rental $..... 5000 .. Map NOeee e BTROT e
{itirst ten vears, St per acre per ycear)

. (84 3
Annual rental §. 100,00 Min. Div.....Skeena
(Batance of term $1.00 per acre per year) PHI PRI €0 L DU
Annual work $..... 400400 ... DEPARTMENT OF MINES Land District.....GnandaT ...
(First ten years $4.00 per acre yer year) AND
Annual work & . 600,00 PETROLEUM RESOURCES Date of lease.. April.19,.19268.. ...
‘(B;;il;atrlt.c of h:rm\{(i.()() per acre per year) “MINERAL ACT”
Name of claim(s).............. Native tilver. Fxes. Ruby. 9i1vex. Exny. JADOXA. Coa.

Lot NOS. oo, 5.5?.71...55.2.?.3.1..5.!‘??9 .....................................................................................................................
Lessee(s) ............................... WAI1ATE . Da TOMPEOIL oo e oo oo eee oo ee e eeee e eees e seeeeeeeeeseesereerenn
AAArSS..coooeeeeeeean 3950 Bayxidee. Conrt, Went Vancouvery Bs Ce

The lessor, in accordance with and subject to the provisions of the “Mineral Act,”

doth hereby demise unto

the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof.

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reason of anything done by the lessee, his seryants, workmen, or agents, in the exercise
or purported exercise of the rights, powers, and privileges hereby granted.

Description of location: viecinity Salmon River Valley

Provisos:

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year
first abov)e written,

Witness.

Lessee.

Lessor.

eeeeenannnn - // ...... //) ”(.V/d///f\

............... T S S-S
. 73 (3

Witness. : T . . Lessee.



x\ r\A, v :‘: ;, R
ACKCAe oo DR Mineral Lease No. M 0 5
ap N breoaae
Annual rental § Map No.........00n00 e
(¥irst ten years, S0¢ per acre pery
. . "" e {‘. - 2
Annual rental 8 Min. Div.._...... Gheemn
(Balance of term §1.00 per acre per ycar) ) 0 s v ¢ N
. . QL" ¥ alr
Annual work § DEPARTMENT OF MINES Land District.........x280 200
(First ten years §4.00 per acre ycr year) AND
Annual work $...52 e 0o PETROLEUM IRESOURCES Date of lease.....Ap.i).. 2, 3000
(Balan& of term 86 00 pcr acre per year) .
. - “MINERAL ACT”

MINERAL LEASE

Fllordo, Hldereds -Tm 2y Z“.'.lam'f:-.flo %04 3y Hlver Bars, "ﬂw Troicht Fre,
‘»11\' :'_an,s,?\t L Fey '\‘ ; it o

% -

Name of claim(s) fn Fley

Record Nos

Lot Nos

Lessee(s)..coooieereees m'ln ..... lll 4 D Joragy

vl Waond yon

Address.....oooooiiiene.

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof.

The lessee shall keep the lessor indemnified against all actions, claimé, and demands that may be brought or
made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
or purported exercise of the rights, powers, and privileges hereby granted.

Description of location:  Salmon Glacier

Provisos:

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year
first.above written.

/// ff“.../ <¢ /rm ........ K/é// /7( .,p,//v (é.ﬁ’r.ff?.m .........

Minister of Mmes and Petroleum Resources, Lessor.




| } .
Acreage.. e 3050
22,00
Annual rental & 7700 O ............
(First ten years, S0¢ per acre per year) ik B
Annual rental $ hd .00 IR Min. Div........ SKeenA
(B'll'\nCl‘ Of term *I ()0 DCI’ acre p(‘r yC;",) THE PROVINCE OF BRI COVHMPIA
Annual work $......: l 7600 ......... DEPARTMENT OoF MINES Land District... Gasalar. .
(First ten years §4.00 per acre yer year) AND I .
Annual \\Ol'k Q _________ 2 ()1&.00 _________ PETrROLEUM RESOURCES Date of lease’ow’”'“rj) l 63
(Baknce of term ¥b 00 per acre per year) e o
S L e MINERAL ACI
Name of claim(s)................ COrne S B OdTe
RECOTA INOS........ et oo eet et e e e ee e ee e e eeee s eee e e s e e eeese s s s s s s e eeemsees s eeseseammeee
Lot NOS....oooiiieiee D P T
Lessee(s).ocieenn. WillardDudleyTompson ...........................................
Address.... 3_‘_9_3_(_)__‘Bayridge Court, West Vancouver, British Columbia

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof.

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reason of anything done by the lessee, his servants, workmen; or agents, in the exercise
or purported exercise of the rights, powers, and pnvnleges hereby granted.

Descriptioh of location: ~Salmon River

//// /

Provnsos - (1) The surface of these Mineral Claims are partly within a reserve
established for the proposed route of Granduc Mines Itd. Stewart- Tide Lake road and

7 this lease, therefore, excludes any surface rights over that portion of the lineral

Claim covered by this right of way.

(2) The surface of this Mineral Claim {Cornelius) is partly covered
by the waters of an unnamed creek and this lease, therefore, excludes any surdace
rights over that portion of the ifineral Claim covered by the waters of the said creek.

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year
first above written.

s //n%/z___x ........ e

Lessee.

Mmuter n/ Mines and Petroleum Resources, Lessor.




»

\uungOQ'SZ

Annual rental $5l°50

(First ten years, S0¢ per acre per year) - Al

Annual rental $... 103,00 I om o Min. Div......SK@8MA. ..o

(BJIJHCC 0[ l(‘rm $|00 pcr acre pcr ycar) THE PROVINGE OF '\Hll!SM?mHMNA

Annual work §... 412,00 DEPARTMENT OF MINES Land District. Cagsiamr. ...

(First ten years §4.00 per acre yer year) AND

Annual work $..... 618.00..... PeTRoLEUM RESoURcEs Date of lcf'lsc""r'b"eﬁmf‘“lﬁy"'19'::3“'
’ (‘Rnlam\- of lvrnz\*(v.ﬂ? Nr acre per year) ”MINFR/\L ACT” .

Name of claim(s)..........Galens, Galena Moo 2 -~

RECOTA INOS. ..o

Lot NOS.....ooooooroooroee.. BOVS BX6 e

Lessee(s)Wj'lla'rdl:mdleyTompch ........................................................................................................

Address ..., 3950 Bayridge Court, West Vancouver, British Colwmbia...... ...

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree

- . at all imes to perform, observe, and comply with the provisions of the said Act and any regulattons which may from . -
time to time be made under the authority thereof.

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reason.of anything done by the lessee, his servants, workmen, or agents, in the exercise
or purported exercise of the rights, powers, and privileges hereby granted. ' ‘

 Description of location: Ne We of Long Lake

1y | | |
Provisos: (1) Portions of the surfaces of the Galena and Galena No. 1 Mineral Claims are

. within a reserve establsihed for the proposed route of the Granduc Mines Iid Stewart =

/37 Tide lake Road and the surface rights affected by this right of way are excepted from

. * this leasehold. '

- (2) The surface of the Galena No. 1 Mineral Claim is partly covered by the waters
of an Wniigmed ereek end this lease, therefore, excludes any surface rights over that
portion of ths Mineral Claim coversd by the waters of the unnamed cresk.

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year
first above written. : S

_ | oy

4 S - " ' L.z /‘17"(6///7: T S

o L ’ y Lessee.
......................................... Py



/| -

Acreage .. h3.92 N
. creage ‘ /4/2 /{7 A ‘[};’;;,'{»;‘ st
Annual rental §.....22.00. ...

(First ten vears, 5S¢ per acre per year) sk 177';‘-.3'
Annual rental 8. LL.00 R, Min. Div..... RECEDA
(“nl:ln\‘.L‘ \-‘r ll‘r'“ *Ino pcr acre pcr yL‘ar) THY PROVINCE OF BHINSH (O1IMPIA ;
Annual work §..._ 176.00 ......... DEPARTMENT OF MINES Land District.._.... Cnosiax. ..o, ‘
(First ten years $4.00 per acre yer year) AND
Annual work $.....264.00.. ... PETROLEUM RESOURCES Date of lease..... Noveziap 35,1542
‘ ‘(‘ljjl.lancc of term St'\.QO per acre per year) “MINERAL /\CT"
Name of claim(s)........... B oW oo oo oo e e eeeme oo erene
RECOTA INOS ettt e et ee e e ee et e et et e s eemseee s s seesmems e emseeneesesmseemeeaseeeroeemresseemamsmsasaen
Lot NOS...cooooeeieieeeenn B2 \
Lessee(s)....oooroovoreee . NAIIATA DUALEY TOMDSOI e eeemreeene
Address. . 3950 Bayridge Court, West Vancouver, British Columbia. ... ]

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the

terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree ‘
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from j
time to time be made under the authority thereof. ‘

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
or purported exercise of the rights, powers, and privileges hereby granted.

Description of location: Salmon River

W/ :
‘ /Provisos:(l) The surface of this Mineral Claim is partly within a reserve established for |
the proposed route of Granduc Mines Itd. Stewart - Tide lake road and this lease, therefore,
-777’/7 excludes any sufface rights over that portlon of the Mineral Claim covered by this right
) of way. ]
{(2) The surface of this Mineral Claim is partly covered by the waters of an unnamed
creck and this lease, therefore, excludes any surface rights over that portion of the
. Mineral Claim covered by the waters of the said creek.

IN WITNESS WHEREOF the lessor and lcsseé have hereunto set their hands and seals the day and year

first above written.
/
St 2l

L\ d:/:/.-.-.? ........
Witness, ) >/ Lux;\

Minister of Mines and Petroleum Resources, Lessor.




)‘ w‘Ae

e J G
ACTeAge. ..o R Th30 14/ 2 / o ) / Mineral Lease No. M. AT R e
n))e
Annual rental §. 37250 »»1 Map NO...ooorrsoerrc LTROFL i
(First ten years, 50c per acre per year) ;{5 .
Al it b 4 . . S}’eena
Annual rental $....... 75.00 ... D, Min. Div.............2¢ weena
(Balance of term §1.00 per acre per year) THE PROVINCE O RURISH COIMBIA
Annual work $300.00 DEIPARTM[NT OF MINES , Land District......! Cassiaxr. .. ...
(First ten years $3.00 per acre yer year) " AND .
Annual work $..... 450.,00........ Pr1 RoLEUM Resources — Date of lease.... jioremtop- 15,1963

(Balance of terin §6.00 per acre per year)

“MINERAL ACT”

MINERAL LEASE
Name of claim(s)........Glacier MNo. &, H. E. Fraction, Red Rock, Glacier End Fr. .. .. .
RECOTA NOS...-.--eee e seeree e eee e seeoe e eeoee e seees e eee oo eeeseee oo 5 e 8
L0t NOS-eeee 1852, 3853, 3855, 0856, oo
Lessee(s)..oivmimnnnneranannne Willard Dudley. TOMPSBON. ...t st
AdAress......oovoeeeeeeeeeeen. 3950 Bayxridge. Court,. West Vancouver, British Colunbia . . ... ... .

The lessor. in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto

the lessee. for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and zzree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from

ti

me to time be made under the authority thereof.

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or

made against the lessor by reason of anything done by the lessee, his servants, workmen or agents, in the exercise
“or purported exercise of the rights, powers, and privileges hereby granted.

Description of location: Salmon River Glacier

MV/E

fi

rovisos: (1) The surface of the Red Rock Mineral Claim is partly covered by the waters
of Salmon Creek and this lease, therefore, excludes any part of the surface affected
by the waters of the sald Creek.

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year
rst above written.

eslee.

S (::j':\‘“’""f'*'&‘\*’—“ ....... //%(éf%.p/:f’w)ﬂ’flf'i ............

Lessee.



"l .

) ACICage. .o 16311 12769 \/‘ Mineral Lease No. M. 33 .
: { 5

‘A\nnual rcn‘;\] $ ________ 8?‘00 ____________ Mﬂp NO..I*'T?()?IT ..............................................

{First ten years, 50¢ per acre per year) ‘".:s":,bf.? AT

Annual rental 8. 164.00 P Min. Dive.... BKOENA

(Balance of term §1.00 per acre per year) U PROVINGE OF (1115 COUIMEIA ,

Annual work §._._. 656.00 .. DEPARTMENT OF MINES Land District.Cassiar. ...

(First ten years §4.00 per acre yer year) AND . o

Anrual work $’981‘\.00 __________ PETROLEUM RESOURCES Date of lcaseI’OWTf#}???l,S;.L;f)ﬂ
. (-B?l:nqc of tc-.rm .8(:»..0:0 per acre per year) . “MINERAL »ACT,,

MINERAL LEASE

Name of claim(s).......... Knob Hill, Boston Fraction, Bean Fraction, Boston Fraction No, 2

RECOTA INOS.. ettt ee et e s ae e et st ees s e s eaeeee e sasseeemanesbaneesseenssnesantetsseesssbasseesrasaes s ansesasan

Lot NoS....ocooeiiicnenee. B2 L AN Y P A

LeSSER(S)-.cverrrnrrnrrer Willard Dudley TOMDEON oo

Address...........cccormemnmsnnne 3950 Bayridge Court, West Vancouver, British Columbia .. . .

- The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof. '

_ The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
~ made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
~or purported exercise of the rights, powers, and privileges hereby granted.

Description of location: Salmon River S '

v
Provisos: (LX) Portions of the surfaces of the Boston Fraction, Bean Fraction, and

Boston Fraction No. 2 Mineral Claims ere within a reserve established for the proposed
3D route of the Granduc Mines ILitd. Stewsmt - Tide lake Road and the surface rights
T affected by this right of way are excepted from this leasehold.

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and-year

first above written.
- '/'—,_\
/M9

NFLTE T e
/y L%

Minister of Mines dnd Petroleum Resources, Lessor.




Acreage. . . L5.67......

Annual rental §........23.,00.......

(First ten years, 30¢ per acre per year) . 7

Annual rental §... L6400 ... o o Min. Div.... SKEEMR i

{Balance of term $1.00 per acre per year) THEPROVINCEOLRRIIH COMIIN

Annual work $..... . 184.00 ... DeparTment of Mings  Land District..Capglar ..

(First ten ycars §4.00 per acre yer year) : AND

Annual work S 276.00 _______ PeTrOoLEUM RESOURCES Date of lease....I.’o.‘stmnl:er.lﬁ,..l‘}éﬁ..

(Balance of u‘.r‘m *6'02","" acre per year) “MINERAL ACT" :

Name of claim(s)....ccccoee.... B B e e see e

RECOTA INOS. .. ettt e e ee e e os s e s s e e oo eee s e e eeeee e ee e eeen

ST N ABOh et seeeseee e eee et eee e e

Lessee(S) ..o BI1laxd Idley TOMRBOMN .. .. oo

Address.........oooorreee. 3950 Bayridge. Court, West Vancouver, British Columbia

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto

the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the

terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree

at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may fro

time to time be made under the authority thereof. , ' , . :
P The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or

made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
or purported exercise of the rights, powers, and privileges hereby granted. |

Description of locationaz Northwest of Stewart

Provisos:

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year
first above written. ‘ '

dnd Petroleum Resowrces, Lessor. ’

Minister of Mines



-

- ‘;\crcngc ____________________________________________ Mineral Lease No. Moo, ;._35
. 37.29 ”
Annual rental $ ______________ }-93‘@""" Map NOeee ILT269‘1 ...................................
(First ten years, S0c per acre per year
Annual rental $ _____________ 3&.00 ______ Min. Div.eeeea. S.}(cem ...................................
(Balance of term $1.00 per acre per ycar) THE PROVINCE OF BHE At EOHIME .
Annual work $....... 152,00..... DEPARTMENT oF MINES Land District......Cagmiar ... ..
(First ten years §4.00 per acre yer year) AND ’
Annual work $....... 28—.09 _____ PETROLEUM RESQUR(;IES Date of lease......... X‘;mmwhon.lﬂ,..lf}ﬁg
(Balance of termg §6.00 per acre per year “)\IHNER/\L ACT":
Name of claim(s).................. DU 88 e
RECOTA NOS. ...ttt et et e e s e er s e e ee st e e ee et s seeeassesemsmeeemetseasanesese e asasaremsasasememtassomeen
Lot NOS-oooeeeeeeee B oot eeeeeee e eeeeeene e

Lessee(s)..ooorvonnn . WAAAAYA Dud ey TOmBOn e
Address........ooooei 3950..Bayridge .Court., West Vancouver,. British. Columbia ...

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof.

The lessee shali keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
. or purported exercise of the rights, powers, and privileges hereby granted.

- Description of location: Northwest of Stewart

24 //’

Provisos: (1) The surface of this Mineral Claim lies within a reserve established for
o the proposed route of the Granduc Mines Ltd. Stewart to Tide Lake road and this lease,
~¥ 7  therefore, excludes any portion of the road covered by this Mineral Claim,

=

-

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year .
first above written, "

. — e - /// < /-/’ /____ .
ey & e / (A A3 . -
Sl T T T T [//417(/,//7» (T -

. Witness. . g Luse?."\
......................... L t””

Minister of Mines and { Petroleum Resources, Lessor.




~ N

[
- ¢

- ACTeage.. o 51,64 Mineral Lease No. M. 23 V7SS —
S

Annual rentad S 26.00 ... Map Nowoo o  BT26PE
(First ten years, 50¢ per acre per year) . .
Annual rental $... 52.00....... o Min., Div....9Ke8NB.. ...
(Balance of term $1.00 per acre per year) INE PROVING T 01 RIS COMIMIA
Annual work $208.00 _______ DEPARTMENT OF MIiNES Land District....Capgiar. .. .. ...
(First ten vears $4.00 per acre yer year) AND ’
Annual work §.....-312,00....- PerroLrum Resources — Date of lease...Novomber 15,142
(Balancc nf term $6.00 per alre pcr ycar)

“MINERAL ACT”

MINERAL LEASE

RECOTA INOS ..ttt eesar s sn st saseeeem et eee et aae s satstensaessasmesremsas e s s s sarasasessarnsnssennnsssarsraseanran
Lot NoS...ccovieecieenen O e e ot e eeee oo eeme oot s ee e eeeeeesreee e eeeeeen e reresaereenean
Lessee(s)...ccorvrmrcormncnns Willard Dudley. TOUMPSOIL ... oo e arcasecascssesneacesemsnesasearens s sanssesan s s
Address......ooon. 3950..Bayridge. Court,. West Vancouver,.British Columbia.. ...

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one ycars from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from

-+ time to time be made under the authority thereof.

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reason of anything done by the lessee, his servants, workmen or agents, in the exercise
or purported exercise of the rights, powers, and privileges hereby granted

Description of location: Northwest of Stewart

Ao

Provisos: (1) The surface of this Mineral Claim lies within a reserve established
for the proposed route of the Granduc Mines Ltd. Stewart to Tide Lalke Road and
mhia lease, therefore, excludes any portion of the road covered by this Mineral

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year
first anggfwntten

Lessee.

Minister of Mines and Petroleum Resources, Lessor.



‘e b <
/\crc;lgc_..,lol.-lt;-'

Annual rental §.... 51,00 .

(First ten years, 50¢ per acre per year)

Pt ‘5141--“ .
o . ~ : : o

Annual rental $.....102.00......... Ch Min. Div...Skeena. ...
(B.’l‘.\n((‘ 0( term ‘l.ﬂo pcl, acre pcr ycﬂl‘) I PROVINCE OF SI1TE00Cer A
Annual work $l&08.00 DEPARTMENT OF MINES Land DlS[flCt -------- Cassiar. . ... .. ..
(First ten ycars $4.00 per acre yer year) AND

3 PR - /
Annual work §.....612.,00......... PETROLEUM RESOURCES Date of lease.......... liovazher..15,. 1268

(Balance of term §6.00 per acre per year)

“MINERAL ACT”

MINERAL LEASE

Name of claim(s)......... Silver Dollar, Munre.. ..

Record Nos

Lot Nos.......cooo.... LR L T b
LeSSee().rommrrr, Hilla,zﬂDudley ..... Tompson........c.ccvrmeereennane .
.Address ........................ 3950 Rayridga. Caurt,. West. Vancouver,. British.Columbia ...

Thc lusor m accordancc with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
wthe, lessee, for._g tcrm of twenty-one years from the date first above written, all Crown mincrals available under the
terms of the ' Mlnu.xl Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof.

The lessee shall keep the lessor indemnified against all actions, claims, and demands that may be brought or
made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
or purported exercise of the rights, powers, and privileges hereby granted. -

Description of location: Wegt side of Sa:lnpp River Glacier

Provisos:

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year
first above written.

............. »},\Qﬁvkm«x | . W//////@%//ﬂ 4S5 2 it N

Witness. Lessee.

Lessee.

Minister of Mines a_nd Petrolewm Resources, Lessor.

\
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e g [

Acreage. .o e e ra et 13-

1 7 =
g Aanual rental § . RGCLRG
| (First ten years, S0¢ per acre per year)

* . -« : . . [ P
Annual rental & YAS.00 — Min. Div......... =218 BTt USRS
-, ({h]ance of term $|.00 per acre per yc:") THE FROVINE | O BIIU COLMERA
* . . f ]
) - . e . k "
. .Annual work §...3,735.0Q. . DEPARTMENT OF MINES Land District.... . Sanplar
»! {First ten years §4.00 per acre yer year) AND
i .
¢ Annual work $..,.5?.;‘r;:g%,;9 ......... PETROLEUM RESOURCES Date of lease..;owmnmn 3ot
: (Balance of term $6.00 gef dcre per year) on . ey
. C“MINERAL ACT”

MINERAL LEASE
Sulllven, Vendal Tr., Daly, Valley Fr., laks Shove, Tush Moo 1, Tu
’ ¥ o Ve “0. 1 F

Name of claim(s).. “0'31,‘“””‘32"0“"?J":'Fr":}'n':?‘l’?'ﬁ'??':}‘ ............
aple leal Dol &, Slart rr., Sterd To. 4, Glart Ve 3, Chart o .,
Record Nos.............«t@rt V0. 3. Star Dxteusion, Sler Ustension Yo, 1, O B, O, 5e Ta. 2 r,
:"0. 1\9
LOt NOS .................... ,37:'5,3{‘#‘5,{?30«43*&1'?{2,5’1‘9{2.:{197, 93’5,19?,.5;"1‘}’&21545;116
Sy hWEF, K222, BELG, 5207, 5210, SN, 5211, 5212, 5214, G523, 5517
Lesscc(s)....i......l.,,....',ﬂ].lg.ng..,g.:m;}l%r...“{;gz.—;zmga .................................................................................................................
Address.............a5cC Fayridge Court, West Vencouver, Fritish Colwbls =~

The lessor, in accordance with and subject to the provisions of the “Mineral Act,” doth hereby demise unto
the lessee, for a term of twenty-one years from the date first above written, all Crown minerals available under the
terms of the “Mineral Act” in the mining property herein described, and the lessee doth hereby covenant and agree
at all times to perform, observe, and comply with the provisions of the said Act and any regulations which may from
time to time be made under the authority thereof. ' T '

The lessee shall keep the lessor indemnified against all actions, claims, and démands thatv'may be brought or
-made against the lessor by reason of anything done by the lessee, his servants, workmen, or agents, in the exercise
or purported exercise of the rights, powers, and privileges hereby granted. '

. Description of location: Norbhwest of Stewart : Py

Provisos:

( Sco Schedule A Attached )

IN WITNESS WHEREOF the lessor and lessee have hereunto set their hands and seals the day and year .
first above written. ’ .

Lessee.

Lessee.

Minister of Mindt ald Petroleum Resources, Lessor.
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ATNA MINES LIMITED
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ATNA MINES LIMITED
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ATNA MINES LIMITED
AIRBORNE GEOPH;YSICAL SURVEY
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ATNA MINES LIMITED
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ATNA MINES LIMITED
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ATNA MINES LIMITED
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