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I. INTRODUCTION 

1. Location and Access 

The Newmac property is located approximately 180 km WSW of 
Williams Lake, B.C. and about 23 km south of the town of Tatla 
Lake, B.C. in the Clinton ~ining ~ivision at latitude 51°44'N and 
longitude 124O39'W. The claims are accessible via ~ighway 20 from 
Williams Lake to Tatla Lake then southward down the West Branch 
Road to Bluff Lake. A 4 x 4 road beginning from the north end of 
Bluff Lake reaches the western claims although parts of this road 
have been washed out. ~elicopter service is available from White 
Saddle Air service (located at the south tip of Bluff Lake) and 
provides the best access to all parts of the property. 

2. Towoqraphv and Phvsioqraphy 

The claim group is situated within the Niut Mountain Range 
which straddles the boundary between the Coast Mountains to the 
west and the Interior Plateau to the east. Steep and rugged 
terrain is encountered on the west and south sides of the property 
while rolling hills and drift covered plains exist to the north and 
east. Alpine conditions occur above 6500 ft. with vegetation 
consisting of grasses and mosses. At lower elevations pine forests 
occur with some thick alder growth present along creek valleys. 
Butler Creek and it's north & west flowing tributaries provide most 
of the drainage in this area. 

3. Previous Work 

Due to the lack of accessibility much of the work conducted in 
this area did not begin until the mid-1960's. Below is a brief 
synopsis of the recorded work performed from 1966 to present. 
Refer to Drawing #9 for location of the grids described below. 

1966: A. Macdonald staked the St. Teresa claims after 
discovering a polymetallic (Pb-Zn-Ag-Au) quartz vein 
known now as the I1Cow ~railll vein. 
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1972: Noranda Exploration Company, ~imited stakedthe BU claims 
as a follow-up to anomalous copper values in stream 
sediments. Subsequent geological, geophysical and 
geochemical surveys were conducted overthe upper portion 
of Butler Creek and near Butler Lake. These surveys 
outlined a 1100 m x 800 m (maximum) copper geochemical 
anomaly with coincident high I.P. chargeability 
responses. No further work was performed. 

1984: Ryan ~xplorations staked the M.S.B. claims on Butler 
Creek based on anomalous copper/arsenic silt samples. 

1984: Imperial Metals acquired an option on the St. Teresa 
claims and subsequently staked the Mac claims. Soil 
sampling, bulldozer trenching and a two hole diamond 
drilling programme (133.8 m) were completed on the Cow 
 rail vein. The option was dropped after low assay 
results were returned from the drill core. 

1987: Canevex Resources Ltd. purchased the St. Teresa claims 
from A. Macdonaldts estate and staked the Newmac claims. 
Jacqueline Gold Corporation then optioned the property 
and contracted Mincord Exploration Consultants to conduct 
a programme of geological mapping, soil sampling and 
backhoe trenching. The results of this programme 
revealed: 

1) extensions of the Cow Trail vein; 
2) a quartz-sulphide stockwork zone on 

the ItA Gridw; 
3) gold-silver-copper-zincanomalies on 

the ItC Gridw; and 
4) a 1300 m long copper-gold soil 

anomaly on the ItB Gridtt. 

1988: Mincord ~xploration Consultants Ltd. conducted further 
soil sampling, geological mapping, an I.P. survey and a 
two hole diamond drilling programme (487.99 m) on the "B 
Grid". The best results returned from the drill 
programme revealed 157 m of 0.178% Cu and 0.34 gm/T Au 
including 17.98 m of 0.291% Cu and 0.323 gm/T Au. 

1989- Noranda Exploration optioned the property from Canevex 
1990: Resources Ltd. and subsequently conducted a programme 

consisting of an airborne EM-Mag survey, additional claim 
staking, linecutting, soil sampling, mapping and I.P. and 
magnetometer surveys. 
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4. Owner - Operator 

At present 77 units of the Newmac property are owned by 
Canevex Resources Ltd. of 110-325 Howe Street, Vancouver, B.C. The 
remaining 92 units are owned by Noranda ~xploration Company, 
Limited of 1050 Davie Street, Vancouver, B.C. Noranda is the sole 
operator of the property. 

The following is a list of all claims comprising the Newmac 
property: 

Claim Name Record # Anniv. Date Group Owner 

Newmac 
Newmac 1 
Newmac 2 
Newmac 3 
St. Teresa 1 
St. Teresa 6 
Newmac 4 
Newmac 5 
Newmac 6 
Newmac 7 
Newmac 8 

June 18, 2000 
Sept.22, 1991 
Sept.22, 1991 
Oct. 26, 2000 
July 13, 2000 
July 25, 2000 
Mar. 30, 1994 
Mar. 29, 1994 
Mar. 29, 1994 
Mar. 29, 1994 
Mar. 29, 1994 

Newmac Canevex 
I 1  Resources 
11 Ltd. 
II II II 

II I 1  II 

II I 1  II 

Newmac East Noranda 
11 Exploration 

11 " Co., Ltd. 
II I t  II II 

I 1  I 1  II II 

5. Economic Potential 

The surveys covered in this report were performed due to the 
belief tha: previous exploration had provided clues indicating the 
potential of a copper-gold porphyry deposit existing on the Newmac 
property. These clues consist of: 

1) similar aged host and intrusive rocks to those 
found at the Fish Lake deposit; 

2) a large copper-gold soil anomaly coincident 
with high I.P. chargeability responses; 

3) auriferous quartz veins distal to the main 
porphyry zone, ie. the Cow Trail vein and "C 
Gridtf; and 

4) propylitically altered andesite tuffs and 
diorites grading 0.178% Cu and 0.34 gm/T Au 
over 157 m in one hole drilled in 1988. 
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11. SUMMARY OF WORK DONE 

1. Airborne Survey 

A combined helicopter-borne magnetic, electro-magnetic and 
VLF-E.M. survey was flown overthe Newmac property between November 
14 and November 21, 1989 by Aerodat Ltd. of Toronto, Ontario. A 
total of 435 line km of flight line were flown along azimuths of 
090-270" at an interval of approximately 200 m. 

2. Linecuttinq 

A total of 89.125 line km of slashed and metrically chained 
grid was cut in order to establish control for geological, 
geochemical and geophysical surveys. The grid itself consists of 
two baselines, 4.6 km and 3.0 km long with winglines spaced at 100 
m to 400 m apart ranging in length from 0.6 km to 5.2 km. station 
intervals are 25 m apart. 

3. Geolosical Survey 

~eological mapping at a scale of 1:2,500 was conducted over 
the detailed grid from ~ines 97N to 119N, stations 93E to 107E 
which covered an area of approximately 3.08 square km. ~egional 
mapping at a scale of 1: 10,000 outside of the detailed grid covered 
an area of approximately 12.75 square km. 

f 

4. Geochemical Survey 

The geochemical survey consisted of collecting soil and rock 
samples. A total number of 1203 soils and 158 rocks were collected 
and analyzed for 30 element I.C.P. plus geochem Au. 

5. Geophysical Survey 

A total of 30.3 km and 37.4 km of I.P. and magnetometer 
surveys respectively were completed on the Newmac property in order 
to aid in the mapping of rock types, mineralized zones and 
structures. 
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111. DETAILED TECHNICAL DATA 

1. Airborne Survev 

Due to the size of the Newmac property and the type of deposit 
being explored for, it was decided to fly a combined helicopter- 
borne magnetic, electro-magnetic, VLF-E.M. survey across the claim 
group. This was done in an effort to delineate: 

1) regional magnetic highs and lows which might 
represent intrusive sources or large regional 
structures respectively, in conjunction with; 

2) resistivity signatures that could reflect 
volcanic/intrusive contacts as well as - -- 

conductive zones related to porphyry style 
mineralization. 

The text below (Sections i through vi) has been extracted from the 
report compiled by George Podolsky, P.Eng. of Aerodat Ltd. for 
Noranda Exploration. 

Refer to Drawings 2 through 8 and Appendices I & I1 for 
General Interpretative considerations and the ~irborne Anomaly 
List. 

i) Introduction 

 his report describes an airborne geophysical survey carried 
out on behalf of Noranda ~xploration Company, Limited (ttNorandaw) 
of Toronto, Ontario, by Aerodat ~imited (ltAerodat" ) under a 
contract dated November 3, 1989. 

Equipment operated included a four frequency electromagnetic 
system, a high sensitivity cesium vapour magnetometer, a two 
frequency VLF-E.M. system, a power line monitor, a video tracking 
camera, and an altimeter. Electromagnetic, magnetic, and altimeter 
data were recorded both in digital and analog form. Visual checks 
of position were recorded on the flight path navigation map by the 
operator during the flight and flight path was recovered from this 
and the video records. 
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This airborne survey, consisting of a block of ground in the 
Tatla Lake area (Niut Range, Pacific Ranges) of west-central 
British Columbia, was flown during the period of November 14 to 21, 
1989. six flight were required to complete the survey with flight 
lines oriented along azimuths of 090-270°, and flown at a nominal 
spacing of 200 metres. Coverage and data quality were generally 
considered to be within the specifications described in the 
contract. 

The purpose of the survey was to record electromagnetic, 
magnetic and VLF-E.M. data over ground that is of interest to 
Noranda. A total of 435 line kilometres of the recorded data were 
compiled in map form and are presented as part of this report 
according to specifications outlined by Noranda. 

ii) Survev Area Location 

The survey area is centred at Latitude 51°44'N, ~ongitude 
124O3a1W (UTM grid reference CN875323 Zone IOU), approximately 
fifteen kilometres south of Tatla Lake in the Niut Range (Coast 
Mountain, Pacific Ranges) of west-central British ~olumbia. The 
town of Williams Lake lies about 250 kilometres to the east. 

The survey area covers very rugged, mountainous terrain, 
particularly in the southeastern quarter; maximum relief exceeds 
5,300 feet (1,640 metres) from the northwest to southeast corners. 
The northwestern corner of the area may be accessed by roads and 
trails off the all-weather gravel road through the community of 
Tatfla Lake (British ~olumbia Road #20). 

iii) Aircraft 

Aerospatiale A-Star 350D helicopter, (C-GXYM), owned and 
operated by Ranger ~elicopters Limited, was used for the survey. 
Installation of the geophysical and ancillary equipment was carried 
out by Aerodat. The survey aircraft was flown at a mean terrain 
clearance of 60 metres. 
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~lectromacmetic System: 

The electromagnetic system was an Aerodat 4-frequency system. 
Two vertical coaxial coil pairs were operated at 935 Hz and 4,600 
Hz and two horizontal coplanar coil pairs at 4,175 Hz and 32 Hz. 
The transmitter-receiver separation was 7 metres. Inphase and 
quadrature signals were measured simultaneously for the 4 
frequencies with a time constant of 0.1 seconds. The 
electromagnetic bird was towed 30 metres below the helicopter. 

VLF-EM System 

The VLF-EM System was a Herz Totem 2A. This instrument 
measured the total field and quadrature components of two selected 
transmitters, preferably oriented at a right angle to one another. 
The sensor was towed in a bird 12 metres below the helicopter. The 
transmitters monitored were NLK, Jim Creek, Washington, 
broadcasting at 24.8 Khz for the **Linef* station and NAA, Cutler, 
Maine, broadcasting at 24.0 Khz for the "Ortho** station, depending 
on availability of transmission and suitability of transmitter 
location. 

Maqnetometer 

The magnetometer employed was a Scintrex Model VIW-2321 H8 
cesium, optically pumped magnetometer sensor. The sensitivity of 
this instrument was 0.1 nanoTeslas at a 0.1 second sampling rate. 
The sensor was towed in a bird 12 metres below the helicopter. 

Maqnetic Base Station 

An IFG-2 proton precession magnetometer was operated at the 
base of operations to record diurnal variations of the earth's 
magnetic field. The clock of the base station was synchronized 
with that of the airborne system to facilitate later correlation. 

Radar Altimeter 

A ~ i n g  Air KRA-100 radar altimeter was used to record terrain 
clearance. The output from the instrument is a linear function of 
altitude. 
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Trackins Camera 

A Panasonic video camera was used to record flight path on VHS 
video tape. The camera was operated in continuous mode and the 
fiducial numbers and time marks for cross reference to the analog 
and digital data were encoded on the video tape. 

Analos Recorder 

An RMS dot-matrix recorder was used to display the data during 
the survey. In addition to manual and time fiducials, the 
following data were recorded: 

Channel Input Scale 

CXIl 
CXQl 
CX12 
CXQ2 
CPI 1 
CPQl 
CP12 
CPQ2 
PWRL 
VLT 
VLQ 
VOT 
VOQ 
RALT 
MAGF 
MAGC 

935 Hz Coaxial Inphase 
935 Hz Coaxial Quadrature 
4600 Hz Coaxial Inphase 
4600 Hz coaxial Quadrature 
4175 Hz Coplanar Inphase 
4175 Hz Coplanar Quadrature 
32 kHz Coplanar Inphase 
32 kHz Coplanar Quadrature 
Power Line 
VLF-EM Total Field, Line 
VLF-EM Quadrature, Line 
VLF-EM Total Field, Ortho 
VLF-EM Quadrature, Ortho 
Radar Altimeter 
Magnetometer, fine 
Magnetometer, coarse 

Disital Recorder 

A DGR-33 data system recorded the survey on magnetic tape. 
Information recorded was as follows: 

Equipment Recordins Interval 

EM System 
VLF-EM 
Magnetometer 
Altimeter 

0.1 seconds 
0.2 seconds 
0.1 seconds 
0.5 seconds 
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iv) Data Presentation 

Fliaht Path Map (Drawina #2) 

The flight path map was derived from the video tracking record 
and the navigator's recognition points. It is estimated that the 
flight path is generally accurate to about 50 metres with respect 
to the topographic detail of the base map but accuracy may vary 
considerably due to the substantial variations in aircraft speed in 
mountainous terrain. 

The flight path map showing all flight lines, is presented on 
a Cronaf lex copy of the photomosaic base map, with navigator s 
manual fiducials for cross reference to both the analog and digital 
data. 

Airborne Electromacrnetic Survey ~nterpretation Map (Drawina #3) 

The electromagnetic data were recorded digitally at a sample 
rate of 10 per second with a time constant of 0.1 seconds. A two 
stage digital filtering process was carried out to reject major 
sferic events and to reduce system noise. 

Local sferic activity can produce sharp, large amplitude 
events that cannot be removed by conventional filtering procedures. 
Smoothing or stacking will reduce their amplitude but leave a 
broader residual response that can be confused with geological 
phenomena. To avoid this possibility, a computer algorithm 
searches out and rejects the major sferic events. 

The signal to noise ratio was further enhanced by the 
application of a low pass digital filter. It has zero phase shift 
which prevents any lag or peak displacement from occurring, and it 
suppresses only variations with a wavelength less than about 0.25 
seconds. This low effective time constant permits maximum profile 
shape resolution. 
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~ollowing the filtering process, a base level correction was 
made. The correction applied is a linear function of time that 
ensures the corrected amplitude of the various inphase and 
quadrature components is zero when no conductive or permeable 
source is present. The filtered and levelled data were used in the 
interpretation of the electromagnetics. An interpretation map was 
prepared showing flight lines, fiducials, peak locations of 
anomalies and conductor axes. The data have been presented on a 
Cronaflex copy of the photomosaic base map. 

Total Field Mametic Contours (Drawincr #4)  

The aeromagnetic data were corrected for diurnal variations by 
. adjustment with the recorded base station magnetic values. No 
correction for regional variation was applied. The corrected 
profile data were interpolated onto a regular grid at a 25 metre 
true scale interval using an Akima spline technique. The grid 
provided the ,basis for threading the presented contours at a 5 
nanoTesla interval. The contoured aeromagnetic data have been 

' 
presented on a copy of the photomosaic base map. 

Vertical Mametic ~radient Contours (Drawinq #5) 

The vertical magnetic gradient was calculated from the gridded 
total field magnetic data. Contoured at a 0.2 Nt/m interval, the 
gradient data were presented on a Cronaflex copy of the base map. 

Apparent Resistivity Contours (Drawinqs #6 & 7) 

The electromagnetic information was processed to yield a m2p 
of the apparent resistivity of the ground (Drawing #6). The 
approach taken in computing apparent resistivity was to assume a 
model of a 10 metre thick conductive layer (i. e. effectively a half 
space) over a resistive bedrock. The computer then generated, from 
nomograms for this model, the resistivity that would be consistent 
with the bird elevation and recorded amplitude for the 32,000 Hz 
coplanar frequency pair used (Drawing #7). The apparent 
resistivity profile data were interpolated onto a regular grid at 
a 25 metres true scale interval using an Akima spline technique. 
The contoured apparent resistivity data were presented on a 
Cronaflex copy of the base map with the flight path. 
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VLF-EM Total Field (Drawinq # 8 L  

The VLF-EM signals from NLK (~im Creek, washington) 
broadcasting at 24.8 kHz were compiled as contours in map form and 
presented on a Cronaflex overlay of the base map along with flight 
lines. The orthogonal VLF data was not utilized in the compilation 
as the line direction data set was complete. The orthogonal data 
remains valid, and may be processed at a later date. The data was 
recorded on the analog records and on digital tape. 

v) Intermetation 

The survey block is located within an area of metasedimentary, 
metavolcanic, and granitic rocks on the east side of the Coast 
Range of west-central to southwest ~ritish ~olumbia. No geologic 
data or geophysical data, detailed or regional, were supplied to 
Aerodat by Noranda and no discussions have been held with Noranda 
as to the type of mineralization being sought. The report 
therefore makes no attempt to speculate on the geology or the 
geologic setting of the areas surveyed. 

The magnetic data from the high sensitivity cesium 
magnetometer provide virtually a continuous magnetic reading when 
recording at one-tenth second intervals. The system is also noise 
free for all practical purposes. 

f 

The sensitivity of 0.1 nanoTeslas (nT) allows for the mapping 
of very small inflections in the magnetic field, resulting in a 
contour map that is equal to or exceeds ground data in quality and 
accuracy. Both the fine and coarse magnetic traces were recorded 
on the analog charts. 

The Total Field Magnetic map (Drawing #4) shows a series of 
north-south to north-northwesterly trending magnetic highs - 
predominantly in the eastern half of the area - that are 
interrupted by an east-northeasterly trending low through the 
southern third of the area. Maximum magnetic relief is almost 
2,000 nT (Line 1330 @ 13:37:20 to Line 1101 @ 09:37:20). The 
magnetic highs themselves appear to consist of groupings of 
narrower, steeply dipping magnetic bodies (dikes or sills) and 
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would more likely be representative of ultramafic intrusive rocks 
than more massive syenite stocks or more extensive basalts. The 
magnetic lows may be from more recent granitic stocks or plugs. 

The primary structural trends, as inferred from the Total 
Field data (Drawing # 4 )  and as shown on the ~nterpretation map 
(Drawing #3) are generally northeasterly, ranging from north- 
northeasterly to east-northeasterly. One northwesterly fault 
system appears to cut diagonally across almost the entire survey 
area and a possible north-south to north-northwesterly fault occurs 
in the east-central part of the block. These faults may have 
controlled or may otherwise be related to the intrusive activity. 

These data, and more so from the gradient data, give the impression 
of a series of magnetic highs (to the east) curved around a central 
magnetic low. A possible northwesterly trending dike cuts the 
southwestern corner of the area. 

vertical ~radient ~aqnetics 

The Vertical Gradient map (Drawing #5) may be regarded as a 
pseudolithologic map. It is believed to give a fairly good 
rendition of the outline of the underlying magnetic bodies 
generally inside of the "zeroI1 contour. 

The I1bandedv1 nature of the north-south to north-northwesterly 
magnetic highs is clearly portrayed. However, one must be aware of 
the tendency of computer generated derivative maps such as this to 
bias data in a direction orthogonal to the flight lines (i.e. 
north-south trends for east-we$ lines), particularly in areas of 
low magnetic relief and high topographic relief. A compilation of 
magnetic contours onto a topographic contour map may also assist in 
the expanding of the structural interpretation. 

Electromasnetics 

The electromagnetic data were first checked by a line-to-line 
examination of the plotted profiles in conjunction with the analog 
records. Record quality was generally good to excellent. Any 
minor levels of sferic noise were removed from the plotted traces 
by an appropriate smoothing filter. ~eologic noise, in the form of 
surficial conductors, is present on the higher frequency responses 
and, to a minor extent, on the low frequency quadrature response. 
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conductive anomalies, where believed to be present, were 
picked off the plotted profile traces of the multi-frequency 
responses using the vertical sheet conductor model as a guide; the 
negative inphase anomalies were picked off the 935 Hz coaxial 
channel. These selections were then checked with a proprietary 
computerized selection programme which can be adjusted for ambient 
and instrumental noise. Each conductor or group of conductors was 
evaluated on the bases of magnetic (and lithologic, where 
applicable) correlations apparent on the analog and profile data 
and from the topographic map, man-made or surficial features not 
obvious on the analog charts. 

The anomalies that have been identified on the ~nterpretation 
map are all classed as possible bedrock conductors, more likely due 
to minor conductance from overburden than from sulphide/graphite 
mineralization or shearing. There is no apparent correlation of 
these zones with magnetic (i.e. lithologic) trends. Without any 
correlation to known mineralization, these possible conductors 
would not merit any attention in the field. They would be 
difficult to locate on the ground with standard electromagnetic 
techniques but should show up on resistivity or I.P. profile data. 

Apparent Resistivitv 

The Apparent ~esistivity maps were calculated from both the 
32,000 Hz coplanar (Drawing # 7 )  and the 4,600 coaxial (Drawing #6) 
channels. Whereas the 32 kHz channel has produced a map showing 
resistivities largely within the lower portion of the resistivity 
spectrum (i.e. 10 to 500 ohm-m), the 4,600 Hz channel gives 
resistivity values well up into the higher range of better than 
2,000 ohm-m. In both cases, lower resistivities appear to 
correlate with the areas of lower elevation, that is, alluvium and 
detritus-filled valleys and stream cuts. If the target 
mineralization is a porphyry copper, it may be of benefit to 
compile the areas of resistivity lows with reference to geology and 
inferred structures. 

VLF-EM Total Field 

The VLF map (Drawing #8) shows a series of north-south trends 
across the width of the survey area. Minor variations in these 
trends and alignments of breaks in the trends may be indicative of 
structure, but the magnetic data is far more clear-cut and reliable 
in this regard. The writer is generally reluctant to rely on VLF 
data in mountainous terrain, the principal problem being one of 
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sorting real bedrock trends from those due to topographic effects 
and surficial conductors. In this case, the topographic effects - 
i.e. the tendency for the VLF fields to follow the terrain - could 
be expected to quite severe. 

vi) Recommendations 

The lack of any obvious conductive targets and any information 
on geology or mineralization relative to the survey area precludes 
any recommendations for additional geophysical work. The possible 
electromagnetic conductors that have been shown on the 
Interpretation map might be detected with gradient array I.P. or 
resistivity profiles but follow-up with VLF is not recommended. 
The magnetic map probably exceeds ground magnetic data in overall 
quality and sensitivity and ground magnetics should not be 
necessary. 

vii) Discussion 

A review of the data obtained from this airborne survey 
reveals that the most pertinent information in regards to exploring 
for porphyry Cu-Au deposits is found using total field magnetics 
(~rawing #4) and apparent resistivity (~rawing #7). In this case 
two sets of apparent resistivity (coplanar & coaxial) have been 
provided. However, the information provided by coplanar 
resistivity is superior to that supplied by coaxial resistivity as 
the latter is only suitable for defining steeply dipping, thin 
bedrock conductors in resistive environments. Also, coplanar 
resistivity provides for more accurate & detailed information 

1 
within the lower portion of the resistivity spectrum where 
disseminated Cu (Au) mineralization would likely be found. 

Referring to Drawings 4 & 7 it is apparent that the survey 
area is underlain by high magnetic signatures surrounding a central 
magnetic low. A large magnetic high, independent of the other high 
magnetic signatures, measuring approximately 5.4 kms x 0.5-1.8 kms 
is coincident with a circular zone of high resistivity measuring 
4.5 kms x 1.5-2.0 kms and is located in the north-central portion 
of the survey area extending across flight lines 1210 to 1450. 
This coincident high magnetic/high resistivity anomaly most likely 
outlines a roughly circular stock of quartz diorite and is best 
represented by the 57,400 gamma contour on Drawing #4 and the 1259 
ohmam contour on Drawing #7. It is also interesting to note that 
the intersection of two large NW-SE and NNE-SSW regional faults 
occurs at the southern tip of this coincident anomaly (see Drawing 
#3) & may have controlled the emplacement of the stock. 
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This high magnetic/high resistivity anomaly is also enveloped 
by a zone of lower resistivity (represented by contours 5 1000 
ohmem). Porphyry copper models suggest that within these zones of 
lower resistivity and/or along the transition between the high and 
low resistivity zones, sulfide enrichment can occur. In fact it is 
along one north-south trending, low resistivity/high resistivity 
transition zone that the copper-gold soil anomaly and the drill 
hole (Canevex, 1987-1988) which returned 157 m of 0.178% Cu, 0.323 
gm/T Au are located. This zone can be seen on Drawing #7 extending 
from Line 119N to Line lOlN parallel to the western baseline. 

The idea of additional copper-gold mineralization occurring 
within the lower resistivity zones surrounding the coincident high 
magnetic/high resistivity anomaly led to the establishment of the 
grid configuration seen on Drawings 4 & 7 and to the other surveys 
discussed within the remainder of this report. 

2. Geological Survey 

i) Purpose 

The detailed portion (Lines 97N to 119N) of the grid 
established on the Newmac property was mapped at a scale of 1:2,500 
over 32.5 kms of grid line in an effort to delineate rock types, 
alteration and structure associated with the known Cu-Au soil 
anomaly found by Noranda in 1972 and confirmed by Canevex in 1987. 

Regional mapping of the ground surrounding the detailed grid 
was conducted at a scale of 1:10,000 in an attempt to discover 
other zones of copper-gold mineralization, alteration, and/or 
deformation related to a porphyry Cu-Au deposit. 

ii) Reqional Geoloqy (Drawinq lb) 

The NewMac property is situated on the southwest side of the 
Tyaughton Trough, a Late Jurassic depositionalbasin and is located 
between the right lateral strike-slip Yalakom fault to the north 
and the left lateral strike-slip Tchaikazan fault to the south. A 
northwest-southeast trending splay fault (Niut fault) from the 
Tchaikazon fault cuts through the southwest corner of the property. 
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The claims are underlain by Lower Cretaceous aged andesite and 
basalt breccias and tufts, rhyolites and lesser shales, greywackes 
and conglomerates. This volcano-sedimentary pile has been intruded 
by Tertiary Coast Plutonic Complex rocks which range in composition 
from granites through diorites. 

iii) Detailed Geolow 

~apping of the detailed grid (~ines 97N to 119N) on the NewMac 
property was conducted at a scale of 1:2,500 (Drawing #lo) while 
the surrounding ground was mapped at 1:10,000 scale (Drawing #9). 
Much of the exposure is restricted to the bluffs to the south of 
Butler Lake, along the north-south trending ridge on the far 
eastern extensions of the grid and to the cliffs located in the 
northeast corner of the detailed grid. Most of the lower areas of 
the property are covered by a relatively thick blanket of locally 
derived glacial till resulting in approximately 5% outcrop exposure 
in these areas. Due to the lack of exposure a large percentage of 
the underlying geology is inferred from the mapping of subcrop and 
float. 

A large package of poorly stratified andesite crystal/ash 
tuffs, plagioclase +/- hornblende/augite porphyry flows, andesite 
lapilli tuffs, andesite flow breccias, and andesite dust tuffs 
(Unit 2) are the most common rock types observed and dominate the 
central portion of the grid and much of the surrounding ridge tops. 

Interbedded with these intermediate flows and pyroclastics are 
rocks of Unit 3 described as grey to green colored rhyolites or 
rhyodacites. Most of these rhyolites occur as fine grained flows 
or tuffs exhibiting a cherty or sugary texture with 1-2 mm wide 
quartz eyes up to 5%. However, a coarser grained quartz-feldspar 
porphyry (Q. F. P. ) variety was also observed in association with the 
finer grained version of this felsic rock type. It is thought that 
some of the coarse grained, porphyritic variety of this felsic pile 
constitutes flow rock. However, in other locations of the grid as 
well as in the core of hole NM-88-1 (Canavex, 1988) the quartz- 
feldspar porphyry appears to crosscut the andesitic pile in the 
form of sills or dykes. This suggests that portions of the coarser 
grained, porphyritic phase represents the intrusive equivalent of 
the finer grained flows or tuffs. These rhyolitic units are most 
commonly seen along the western edge of the detailed grid and in 
the cliffs to the northeast on lines 113N to 119N. 
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Locally dark green, vesicular basalt flow breccia with angular 
to subrounded fragments ranging in size from 0.5 cms to several 
centimeters in diameter and pillow basalts (pillows up to 1 meter) 
were observed interbedded with the rhyolitic and andesitic units. 

Minor units of pebble conglomerate, arkosic sandstone and 
siltstone (Units 7 ,  8, & 9 respectively) were also noted during 
regional mapping on the bluffs south of Butler Lake. 

Six different phases of intrusive (including the felsic 
quartz-feldspar porphyries described above) were observed on the 
Newmac property including three separate varieties of dioritic 
composition. The first, Unit 4a is described as a mottled dark to 
light green and white, medium grained diorite with up to 10-20% 
hornblende +/- biotite phenocrysts. This phase occurs in 
association with rusty, siliceous gossan zones between lines 104N 
& 107N centered at approximately 99+25E and as a small stock or 
plug in the southeast corner of the property intruding andesite 
tuffs. The second dioritic phase is similar to the latter in 
composition but contains up to 10-15% interstitial quartz and is 
described as a quartz diorite or tonalite (unit 4b).  ino or amounts 
of this intrusive type were observed between 104+50N and 105+50N at 
approximately 99+50E. Mapping of the north-south trending ridge on 
the eastern side of the property failed to locate this unit as 
reported by government mapping. However as the airborne magnetics 
and resistivity responses reveal an intrusive signature in this 
vicinity it is believed that the contact between the volcanics and 
the intrusive is most likely near surface or covered by the talus 
and till to the east of this ridge. A hornblende porphyry diorite 
constitutes Unit 4c and contains 15-20% hornblende phenocrysts up 
to 0.5 cm in size set within a dense, fine qrained, greyish matrix. 
 his unit is commonly magnetic and contains up to 5% 
pyrite/pyrrhotite in contrast to the other dioritic phases which 
are only locally magnetic and contain only trace to 2% sulfides. 
Unit 4c is also closely associated with the gossan zones between 
lines 104N and 107N as is unit 4a mentioned previously. 
~xamination of the core from hole NM-88-2 (Canevex, 1988) drilled 
at 105+05N/97+70E toward the east revealed a feldspar-hornblende 
porphyry with up to 20% sub to euhedral plagioclase phenocrysts and 
5% hornblende laths (Unit 6) which appears to occur as a dyke 
crosscutting the medium grained diorite of Unit 4a. Due to the 
pervasive propylitic & siliceous alteration which has destroyed 
much of the original textures of the andesites & diorites observed 
in hole NM-88-2 and although the apparent percentages of the 
mineral constituents of Units 4c and 6 differ, it is postulated 
that these two phases may represent a single dyke cutting the 
dioritic phase of Unit 4a. 
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The last intrusive phase mapped was seen at only one location 
(100+25N/99+75E) as a dyke of coarse grained, leucocratic monzonite 
intruding an outcrop of andesite lapilli tuff. 

Fracturing, faulting and shearing trends observed on the 
Newmac property consistently occurred at NNE-SSW, NW-SE, NNW-SSE 
and NE-SW orientations. Major faults were inferred from zones of 
shattering, oxidation, alignment of intrusive occurrences and 
topographic linears. One fault trending NW-SE and thought to be 
the Niut Fault is located to the south of Butler Lake and is 
represented by the alignment of 4 small tarns along the western 
tributary of Butler Creek and by the prominent rusty scarp on ~ines 
97N and 99N at approximately 94E (see Discussion of Results, 
Geochemical Survey section). Another NW-SE fault is inferred in 
the, northeast corner of the detailed grid located immediately NE of 
the gossanous diorite exposure paralleling the eastern tributary of 
Butler Creek. Smaller NW-SE and NE-SW shear zones are located on 
the ridge top at the eastern end of line 99N where grab sample 
11731 returned 24,503 ppm Cu and 58.9 ppm Ag from a sheared 
andesite tuff containing malachite, azurite, +/- covellite. On 
the north side of the property where Butler Creek swings to the 
west several NNE and NNW trending, vertical shear zones were also 
observed. 

Of course the main structural feature of importance is the one 
represented by the main drainage of Butler Creek which trends NNE- 
SSW. 

Here at least six subparallel zones of highly fractured, 
silicified, hematite & limonite stained gossans occur extending 
from approximately L97N, 93E to L109N, lOOE and probably further 
north as suggested by the western limbs of both the moderate-high f 

I.P. chargeability response (Drawing #17) and the Cu-Au soil 
anomaly (Drawings # 13 & 14). At ground level these gossan zones 
appear discontinuous although the till cover hinders mapping the 
total extent of these zones. However, it is concluded that each of 
these zones may be connected at depth and are certainly related to 
the same tectonic event which has allowed the emplacement of small 
intrusive bodies and caused sufficient ground preparation for 
hydrothermal solutions to migrate along the entire structure (1300 
m minimum). These solutions have subsequently deposited fine 
grained pyrite, pyrrhotite and chalcopyrite as disseminations, 
veinlets and fracture fillings up to 15%. The largest of these 
gossan zones measures approximately 400 m x 60 m and extends across 
Lines 105N to 109N. It should be noted that the gossan is not 
restricted to one rock type but is found in rhyolites, diorites and 
andesites. The main fracture orientations measured within the zone 
are 0"-18O0, 90"-270" and 45"-225". 
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Other forms of alteration ranging from propylitic to strong 
silicification were also noted within the main Butler Creek 
drainage in both outcrop and drill core. Strong pervasive silica 
alteration was observed within the felsic intrusives and locally 
within the andesites & diorites. ~hloritization of mafic minerals, 
zones of epidotization, bleaching caused by pervasive calc-silicate 
flooding, quartz & calcite veining and sericitization of feldspar 
phenocrysts were commonly seen within propylitized andesites & 
diorites. Locally small clots and vein selvages of pink to 
brownish garnet were noted. 

3. Geochemical Survev 

i) Purpose 

A total of 1203 soils and 158 rocks were collected on the 
Newmac claims in order to delineate the extent of the known copper- 
gold geochemical anomaly and any other base or precious metal zones 
associated with a porphyry deposit. 

ii) Techniques 

Soil sampling of the A & B soil horizons was completed along 
all winglines of the grid at a sample interval of 50 m. Sampling 
was done with the aid of a shovel or maddock to a depth of 15-30 
cms depending on the bedrock exposure. In alpine areas, where 
little or no soil development had taken place talus fines were 
collected in lieu of a proper soil sample. soils collected were 
placed in b~own 3 1/2" x 6 1/8" open-ended Kraft envelopes for 
shipping and storage purposes. 

~ o c k  specimens were collected as grab or chip samples from 
various locations on the property wherever mineralization, 
alteration or a favourable representative rock type was 
encountered. 

All of the soils and rocks taken during this programme were 
sent to either the Noranda laboratory at 1050 ~avie Street in 
Vancouver or Acme ~nalytical ~aboratories Ltd. at 852 E. ~astings 
Street in Vancouver. Appendix I11 shows the analytical techniques 
used by both companies while Appendix IV reveals a list of all soil 
& rock samples with geochemical results and descriptions (where 
applicable) . 
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iii) Discussion of Results 

All samples collected were analyzed for 30 elements by I. C. P. 
method plus geochem-ed for gold. For the purposes of this report 
only copper and gold results have been plotted and contoured. 
Refer to Drawings 11 & 12 for contoured Cu and Au results for the 
detailed and reconnaissance grid combined and Drawings 13 & 14 for 
contoured values of Cu and Au for the detailed grid only. Contour 
values for each element represent threshold, first and second order 
anomalies obtained by statistical methods. 

COPPER: 

Copper results returned from the soil survey ranged from a low 
of 9 ppm to a high of 2426 ppm. Threshold, first and second order 
anomalies were determined -to be 100 ~ ~ m ,  200 ppm and 500 ppm 
respectively. 

The main copper anomaly outlined by this survey parallels 
Butler Creek from Line 101N, 96+50E to Line 119N, 99+25E for a 
distance of 1.8 kms and ranges in width from approximately 50 m to 
600 m. A continuation of this anomaly can also be projected to 
extend from Line 119N to Line 127N, 96+75E although the line 
separations at this point are 400 metres. However, if this 
projection is valid a further 800 m can be added to the original 
1.8 kms to create a total strike length of 2.6 kms open to the 
north to perhaps Line 131N. To the south the copper soil anomaly 
appears to end at Line lOlN where a large, steep, talus covered 
north facing bluff begins. Itris suggested that the disappearance 
of the copper soil anomaly at this location may be due only to the 
effect of thick talus and scree cover as the high I.P. 
chargeability response (seen on Drawing #15 or 17) continues to at 
least Line 99N. However, government mapping suggests the northwest 
trending Niut fault (~ertiary in age) should truncate the 
geochemical anomaly within this vicinity. It is likely that the 
bluff mentioned above is probably a fault scarp. 
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On closer inspection it is apparent that there may actually be 
two different geochemical components which create the signature of 
this main anomaly to form the shape of a rough annulus centered at 
about 116N/lOOE. The first component (or western arm of the 
annulus) follows Butler Creek from Line lOlN to ~ i n e  119N and 
trends parallel to one of the main foliations (NNE) observed in the 
gossanous zones while mapping (see Drawing #11). Of important note 
is that this western arm of the annulus is coincident with the 
boundary between high & low resistivities as depicted on ~rawing #7 
by the 1000 ohm-m contour. 

The second geochemical component which forms the eastern arm 
of the annulus extends from 116N/100E southeast to approximately 
llON/104E where it ends in a thick cover of glacial till which has 
filled a wide valley formed by the junction of two arms of an 
eastern tributary of Butler Creek. This component also parallels 
a main structural trend which has been represented on Drawing #9 by 
the NW-SE fault. Similar trending shears and foliations 
(malachite/azurite stained) have also *been observed while 
prospecting on the eastern ends of lines 97N, 99N, lOlN and 103N. 

A strikingly good correlation can also be made between the 
rough annulus shaped geochemical anomaly and the semi-circular 
moderate to high I.P. chargeability responses outlined on ~rawing 
#17. Here the western limbs of both the chargeability response and 
the geochemical anomaly are coincident. However, the eastern arm 
of the geochemical anomaly does not appear to completely overly the 
eastern limb of the chargeability signature. This may be 
explained, as stated earlier, by a masking of the geochemistry by 
thick till cover in this area. 

Relating the copper soil anomalies to the geology mapped and 
the rock samples collected, it appears that the main copper zone is 
coincident with areas underlain by andesitic tuffs, flows and flow 
breccias in close association with the dioritic intrusive phase. 

Below is a list of some of the more significant copper (gold) 
results returned from rock samples collected on the property. Note 
that only one anomalous result was obtained from the felsic rock 
types encountered. 
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Grid 
Sample No. Locat ion 

Rock Sample 
32Ee 2.YlaL 

And tf. Chip (1.0 m) 
Diorite Grab 
Alt. and II 

tf. 
II I1 

II II 

II Chip (1.5 m) 
II Chip (1.5 m) 
II Chip (2.0 m) 

Q.F.P. Grab 
Alt. and 11 

ti. 
Grab 

II I1 

And. tf. II 

* Continuous chip 

As mentioned earlier in the MDiscussionlt section of the 
Airborne Survey it was hoped that soil sampling of the areas 
covered by the reconnaissance grid underlain by the high/low 
resistivity contact on the flanks of the main magnetic high would 
reveal other Cu (Au) rich zones. Although this may have helped in 
delineating an extension of the main copper zone across lines 12311 
to 127N, the remaining copper anomalies appear mainly as spot 
highs. However, due to the thick till cover on the northeast side 
of the regional magnetic high, soil sampling may not be the 
definitive exploration tool to test this theory. 

GOLD : 

Gold results returned from this survey ranged from a low of 1 
ppb to a high of 500 ppb. Threshold, first and second order 
anomalies were determined to be 30 ppb, 50 ppb and 100 ppb 
respectively. These values have been contoured on ~rawing #14. 
The contoured value of 20 ppb used on Drawing #12 represents both 
gold elevated and gold anomalous zones in order to form a better 
regional trend to the gold occurrences. 
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As with the copper rich zones, the main gold anomalies tend to 
occur parzllel to Butler Creek and along the western limb of the 
moderate and high I.P. chargeability response as well as to the 
north crossing lines lllN to 119N. Still other anomalies occur 
inboard (eastward) of the western limbs of the copper - I.P. 
anomalies. The positions of these zones are listed below; 

1) between lines 107N & 109N centered at lOlE 
2) between lines 107N & 109N centered at 102+50E 
3) between lines 97N & 103N centered at 100+50E 

and 4) between lines 97N & 99N centered at 103+50E. 

It is unclear whether these latter anomalies represent some 
type of mineral zonation. 

Most other gold anomalies on the property occur only as spot 
highs but all occur roughly within the circular high/low 
resistivity contact zone surrounding the large, regional magnetic 
high. 

4. ~eophysical Survey 

i) Instrumentation 

The surveys were conducted by Lloyd Geophysics of Vancouver. 
Instrumentation used for the survey included the Huntec 7.5Kw 
transmitter powerecd by a motor generator with a BRGM IP-6 as the 
receiver unit. The pole-dipole electrode array was used with an 
electrode spacing of 50 m with n=l to n=5 being recorded. The 
magnetic survey utilized EDA Omni4 magnetometers with a recording 
basestation to accurately correct for diurnal variations of the 
magnetic field. The EDA system records the Total Magnetic Field 
with an accuracy of within 1 nanoTesla. Magnetic readings were 
taken every 12.5 m. 

A total of 30.4 line-Km of I.P. was surveyed while 37.4 line- 
Km of magnetics work was completed. 
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ii) Data presentation 

The I.P. results are presented in pseudo-section format at a 
scale of 1:5000 while the magnetic results are presented in 
contoured map format and as profiles at a scale of 1:5000. 
Contoured chargeability and apparent resistivity maps of filtered 
values are also presented at a scale of 1:5000. The compilation of 
the geophysical interpretation is presented on the magnetics 
map as well. 

iii) Discussion of Results 

I.P. Survey 

Development of anomalous I.P. zones can be seen from the 
pseudosections. Background chargeability values are considered to 
be 7 mV/V and less. 

L.9700N: Hole in I.P. data due to lake. Edges of an anomalous 
I.P. response can be seen at the west edge of the line. 

L.9900N: Hole in data due to lake and at East end probably due to 
poor current contacts. Two strong I.P. zones, one a shallow pod 
and the other a deeper body, lies at 9400E and 97253 respectively. 

L.10100N: The two discrete zones have strengthened. A moderate 
response to the east appears at depth at 106003. 

L.10300N: Possibly 3 discrete responses at 95503, 97253, and 98753 
at the wider of the 2 strong zones. The moderate zone to the east 
strengthens and shallows somewhat. 

L.10500N: The wider of the two strong I.P. responses has 
diminished in size and appears to be sourced by a shallow pod at 
98503. The narrower response has weakened. Further development 
of the eastern zone into possibly 2 discrete deep sources. 

L.10700N: The strong I.P. zone at the west has weakened and 
narrowed. strengthening and shallowing of the moderate eastern 
zone into a single strong zone centred at 107253. 
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L. lO9OON: The two zones of L. lO7OON appear continous at depth with 
the eastern expression being sourced closer to surface than the 
western one. 

L.11100N: From the pseudosections of Lines lOlOON to 10900N two 
zones of varying strength and narrowing separation appear to 
gradually shallow and merge into one body centred at 10250E on this 
line. This body or source is sharply cut off at its western edge 
while weak sources occur at the eastern edge. It is speculated 
that the two zones are controlled by southerly dipping, oppositely 
trending structures. 

L.11300N: Weakening of the merged @@main1@ zone into a moderate 
response. Development of a moderate zone at 10700E which can be 
seen more clearly on the next line. 

L11500N: Further moderation of the main response while the eastern 
response shallows and strengthens. 

L11700N: A moderate shallow pod appears at 10800E. The main zone 
has weakened to slightly above background chargeability values. 

L11900N: The shallow pod continues while the main zone strengthens 
somewhat. 

The chargeability and apparent resistivity plan maps shows an 
arcuate chargeability zone lying on the immediate insi(2e perimeter 
of a discontinuous ring-like high resistivity zone. The high 
chargeability zones are generally associated with moderate 
resistivity values between 750 and 1000 ohm - m with no 
chargeability expressions found with the low resistivity values. 

The arcuate chargeability zone may be the result of a merger 
of two strong zones at L.l1100N/10250E as discussed above or the 
folding of a single zone with the nose at L.11100N/10250E. 
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Structural features and/or lineations interpreted from the 
chargeability and resistivity plan maps appear to control the 
occurence and extent of the chargeability features. The moderate 
zone lying to the northwest of the lfmainl1 zone at L.11100N narrows 
at location L.11700N/10000E while the moderate zone to the 
northeast appears to be a cut off extension of the east limb of the 
arcuate zone. The arcuate zone itself consists of pinched pods. 

The resistivity plan map presents 2 very high resistivity 
areas of abundant outcrop, the NE, where interbedded rhyolite and 
andesites are mapped and the SE where andesite and rhyolite are 
also mapped. The high resistivity feature found immediately west 
of the baseline on Lines 9700N and 9900N corresponds closely to 
mapped basalts. In the central as well as the NW portion of the 
grid till cover is relatively thick and this is reflected in part 
by low resistivity values. 

There is a high degree of correspondance between the magnetics 
and resistivity results. The dominant magnetic trend on the grid 
is NW - SE with an overall NE gradient. Two active and high bands 
corresponding to andesite flows are found in the eastern ends of 
the lines separated by a slight magnetic trough lineament. A ring 
of relatively high magnetic values surrounding low values 
coincident with the eastern pod of the arcuate zone poses an 
interesting target. 

iv) Conclusions 

The geophysical surveys has delineated an anomalous broad, 
arcuate chargeability zone that is controlled to a large extent by 
structural features. The dominant geophysical trend is NW - SE. 
The geophysical surveys have also successfully mapped the local 
geology which also appears to be controlled to an extent by 
structural features. 
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Targets have been generated by the geophysical surveys and 
these include: 

1. L.l0100N/9400E/ depth to top = surface 
2. L.l0300N/9700E/ depth to top = surface 
3. L.l0700N/9900E/ depth to top = surface 
4. L.10900N/10700E/ depth to top = 35 m 
5. L.l1100N/10275E/ depth to top = 60 m 
6. L.11300N/10150E/ depth to top = 60 m 
7. L.l1700N/10800E/ depth to top = 25 m 

The above targets should be constrained with geological and 
geochemical information. ~eophysical, geological and geochemical 
data should be compiled to effectively evaluate the property. 
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IV. CONCLUSIONS 

Conclusions based on the surveys conducted on the Newmac 
property by Noranda Exploration in 1989-1990 are listed below. 

1. A combinedhelicopter-bornemagnetic, electromagnetic andVLF- 
EM survey has outlined a large regional magnetic high ( 5 . 4  kms 
x 0.5-1.8 kms) coincident with a roughly circular zone of high 
resistivity ( 4 . 5  kms x 1.5-2.0 kms) thought to represent a 
Tertiary quartz diorite stock intruding a Lower Cretaceous 
volcanic/sedimentary assemblage. 

Enveloping the aforementioned high magnetic/high resistivity 
anomaly is a zone of low to moderate resistivity. A 2.6 km x 
0.15-0.6 km Cu-Au soil anomaly has been found to exist along 
the transition between the high and low resistivity zones. 
Previous drilling in this transition zone returned 157 m of 
0.178% Cu, 0.34 gm/T Au while another hole drilled outside of 
the transition zone returned no significant Cu-Au 
mineralization. 

3 .  Geological mapping has revealed that a poorly stratified Lower 
Cretaceous assemblage of rhyolites and propylitically altered 
andesite flows and pyroclastics with minor interbedded 
sediments underlys the Newmac property. Cretaceous aged 
quartz feldspar porphyries, intrusive equivalents to the 
rhyolitic flows/tuffs have also been mapped. Intruding this 
volcanic/sedimentary package are stocks, plugs and dykes of 
monzonite to diorite compos2tion. 

4 .  Alteration of the andesites and diorites is commonly 
propylitic with minor zones of silicification or calc-silicate 
flooding containing minor garnet. Pervasive silicification 
dominates the quartz-feldspar porphyry. 

5. Mineralization consists mainly of disseminations, veinlets and 
fracture fillings of pyrite, pyrrhotite and chalcopyrite. 
Areas of best sulfide development are found in silicified and 
gossanous structural breaks which appear to have controlled 
the emplacement of the dioritic intrusives. 
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6. Geophysics including I.P. and magnetometer surveys have 
outlined a broad semi-circular moderate to high I.P. 
chargeability response lying on the immediate inside perimeter 
of a discontinuous ring-like high resistivity zone measuring 
approximately 1.0-1.5 kms in diameter. A roughly annular 
shaped Cu-Au soil anomaly exists on the western, northern and 
northeastern edges of the chargeability/resistivity anomaly 
and appears to be controlled by intersecting NNE and NW 
trending, hydrothermally altered structural breaks. 

7. It is conceivable that the structural breaks mentioned above 
may have controlled the emplacement of a Cu-Au porphyry 
deposit hidden by a thick cover of a glacial till central to 
the chargeability/geochemical anomaly. It is concluded that 
the presence of the anomalous Cu-Au soil values and the 
sulfide rich zones are caused by the migration of hydrothermal 
solutions along the NNE and NW structural breaks derived from 
this buried source. 

8. An initial 5000' diamond drill hole programme is recommended 
to test the Cu-Au porphyry potential in this area based upon 
the recent chargeability, resistivity and geochemical results. 
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APPENDIX I 

GENERAL INTERPRETIVE CONSIDERATIONS 

Electromagnetic 

The Aerodat four frequency system utilizes two different transmitter-receiver coil 

geometries. The traditional coaxial coil configuration is operated at two widely separated 

frequencies and the horizontal coplanar coil pair is operated at a frequency approximately 

aligned with one of the coaxial frequencies. 

The electromagnetic response nleasured by the helicopter 

"electrical" and "geometrical" properties of the conductor. 

system is a function of the 
J 

The "electrical" property of a 

conductor is determined largely by its electrical conductivity, magnetic susceptibility and its 

size and shape; the "geometrical" property of the response is largely a function of the 

conductor's shape and orientation with respect to the measuring transmitter and receiver. 

Electrical Considerations 

For a given conductive body the measure of its conductivity or conductance is closely 

related to the measured phase shift between the received and transmitted electromagnetic 

field. A small phase shift indicates a relatively high conductance, a large phase shift lower 

conductance. A small phase shift results in a large inphase to quadrature ratio and a large 

phase shift a low ratio. This relationship is shown quantitatively for a non-magnetic 

vertical half-plane model on the accompanying phasor diagram. Other physical models will 

show the same trend but different quantitative relationships. 



The phasor diagram for the vertical half-plane model, as presented, is for the coaxial coil 

configuration with the amplitudes in parts per million (ppm) of the primary field as 

measured at the response peak over the conductor. To assist the interpretation of the 

survey results the computer is used to identify the apparent conductance and depth at 

selected anomalies. The results of this calculation are presented in table form in Appendix 

I1 and the conductance and inphase amplitude are presented in symbolized form on the 

map presentation. 

1 

The conductance and depth values as presented are correct only as far as the model 

approximates the real geological situation. The actual geological source may be of limited 

length, have significant dip, may be strongly magnetic, its conductivity and thickness may 

vary with depth andor strike and adjacent bodies and overburden may have modified the 

response. In general the conductance estimate is less affected by these limitations than is 

the depth estimate, but both should be considered as relative rather than absolute guides to 

the anomaly's properties. 

Conductance in mhos is the reciprocal of resistance in ohms and in the case of narrow 

slab-like bodies is the product of electrical conductivity and thickness. 

Most overburden will have an indicated conductance of less than 2 mhos; however, more 

conductive clays may have an apparent conductance of say 2 to 4 mhos. Also in the low 

conductance range will be electrolytic conductors in faults and shears. 



The higher ranges of conductance, greater than 4 rnhos, indicate that a significant fraction 

of the electrical conduction is electronic rather than electrolytic in nature. Materials that 

conduct electronically are limited to certain metallic sulphides and to graphite. High 

conductance anomalies, roughly 10 mhos or greater, are generally limited to sulphide or 

graphite bearing rocks. 

Sulphide minerals, with the exception of such ore minerals as sphalerite, cinnabar and 

stibnite, are good conductors; sulphides may occur in a disseminated manner that inhibits 

electrical conduction through the rock mass. In this case the apparent conductance can 

seriously underrate the quality of the conductor in geological terms. In a similar sense the 

relatively non-conducting sulphide minerals noted above may be present in significant 

consideration in association with minor conductive sulphides, and the electromagnetic 

response only relate to the minor associated mineralization. Indicated conductance is also 

of little direct significance for the identification of gold mineralization. Although gold is 

highly conductive, it would not be expected to exist in sufficient quantity to create a 

recognizable anomaly, but minor accessory sulphide mineralization could provide a useful 

indirect indication. 

In summary, the estimated conductance of a conductor can provide a relatively positive 

identification of significant sulphide or graphite mineralization; however, a moderate to low 

conductance value does not rule out the possibility of significant economic mineralization. 



Geometrical Considerations 

Geometrical information about the geologic conductor can often be interpreted from the 

profile shape of the anomaly. The change in shape is primarily related to the change in 

inductive coupling among the transmitter, the target, and the receiver. 

In the case of a thin, steeply dipping, sheet-like conductor, the coaxial coil pair will yield 

a near symmetric peak over the conductor. On the other hand, the coplanar coil pair will 

pass through a null couple relationship and yield a minimum over the conductor, flanked 

by positive side lobes. As the dip of the conductor decreased from vertical, the coaxial 

anomaly shape changes only slightly, but in the case of the coplanar coil pair the side lobe 

on the down dip side strengthens relative to that on the up dip side. 

As the thickness of the conductor increases, induced current flow across the thickness of 

the conductor becomes relatively significant and complete null coupling with the coplanar 

coils is no longer possible. As a result, the apparent minimum of the coplanar response 

over the conductor diminishes with increasing thickness, and in the limiting case of a fully 

3 dimensiohal body or a 

A horizontal conducting 

horizontal layer or half-space, the minimum disappears completely. 

layer such as overburden will produce a response in the coaxial 

and coplanar coils that is a function of altitude (and conductivity if not uniform). The 

profile shape will be similar in both coil configurations with an amplitude ratio 

(cop1anar:coaxial) of about 4:1*. 



In the case of a spherical conductor, the induced currents are confined to the volume of 

the sphere, but not relatively restricted to any arbitrary plane as in the case of a sheet-like 

form. The response of the coplanar coil pair directly over the sphere may be up to 8* 

times greater than that of the coaxial pair. 

In summary, a steeply dipping, sheet-like conductor will display a decrease in the coplanar 

response coincident with the peak of the coaxial response. The relative strength of this 

coplanar null is related inversely to the thickness of the conductor; a pronounced null 

indicates a relatively thin conductor. The dip of such a conductor can be inferred from the 

relative amplitudes of the side-lobes. 

Massive conductors that could be approximated by a conducting sphere will display a 

simple single pec& profile form on both coaxial and coplanar coils, with a ratio between 

the coplanar to coaxial response amplitudes as high as 8". 

Overburden anomalies often produce broad poorly defined anomaly profiles. In most cases, 

the response of the coplanar coils closely follows that of the coaxial coils with a relative 

amplitude ration of 4". 

Occasionally, if the edge of an overburden zone is sharply defined with some significant 

depth extent, an edge effect will occur in the coaxial coils. In the case of a horizontal 



conductive ring or ribbon, the coaxial response will consist of two peaks, one over each 

edge; whereas the coplanar coil will yield a single peak. 

* It should be noted at this point that Aerodat's definition of the measured ppm unit is 

related to the primary field sensed in the receiving coil without normalization to the 

maximum coupled (coaxial configuration). If such normalization were applied to the 

Aerodat units, the amplitude of the coplanar coil pair would be halved. 

Magnetics 

The Total Field Magnetic Map shows contours of the total magnetic field, uncorrected for 

regional variation. Whether an EM anomaly with a magnetic correlation is more likely to 

be caused by a sulphide deposit than one without depends on the type of mineralization. 

An apparent coincidence between an EM and a magnetic anomaly may be caused by a 

conductor which is also magnetic, or by a conductor which lies in close proximity to a 

magnetic body. The majority of conductors which are also magnetic are sulphides 

containing 

as sociation 

distinguish 

pyrrhotite and/or magnetite. Conductive and magnetic bodies in close 

can be, and often are, graphite and magnetite. It is often $cry difficult to 

between these cases. If the conductor is also magnetic, it will usually produce 

an EM anomaly whose general pattern resembles that of the magnetics. Depending on the 

magnetic permeability of the conducting body, the amplitude of the inphase EM anomaly 

will be weakened, and if the conductivity is also weak, the inphase EM anomaly may even 

be reversed in sign. 



VLF Electromagnetics 

The VLF-EM method employs the radiation from powerful military radio transmitters as 

the primary signals. The magnetic field associated with the primary field is elliptically 

polarized in the vicinity of electrical conductors. The Herz Totem uses three coils in the 

X, Y, Z configuration to measure the total field and vertical quadrature component of the 

polarization ellipse. 

The relatively high frequency of VLF (15-25) kHz provides high response factors for 
i 

bodies of low conductance. Relatively "disconhected" sulphide ores have been found to 

produce measurable VLF signals. For the same reason, poor conductors such as sheared 

contacts, breccia zones, narrow faults, alteration zones and porous flow tops normally 

produce VLF anomalies. The method can therefore be used effectively for geological 

mapping. The only relative disadvantage of the method lies in its sensitivity to conductive 

overburden. In conductive ground to depth of exploration is severely limited. 

The effect of strike direction is important in the sense of the relation of the conductor axis 

relative to the energizing electromagnetic field. A conductor aligned along a radius drawn 

from a transmitting station will be in a maximum coupled orientation and thereby produce 

a stronger response than a similar conductor at a different strike angle. Theoretically, it 

would be possible for a conductor, oriented tangentially to the transmitter to produce no 

signal. The most obvious effect of the strike angle consideration is that conductors 



favourably oriented with respect to the transmitter location and also near perpendicular to 

the flight direction are most clearly rendered and usually dominate the map presentation. 

The total field response is an indicator of the existence and position of a conductivity 

anomaly. The response will be a maximum over the conductor, without any special 

filtering, and strongly favour the upper edge of the conductor even in the case of a 

relatively shallow dip. 

i 

The vertical quadrature component over steeply dipping sheet-like conductor will be a 

cross-over type response with the cross-over closely associated with the upper edge of the 

conductor. 

The response is a cross-over type due to the fact that it is the vertical rather than total 

field quadrature component that is measured. The response shape is due largely to 

geometrical rather than conductivity considerations and the distance between the maximum 

and minimum on either side of the cross-over is related to target depth. For a given target 

geometry, the larger this distance the greater the depth. 

The amplitude of the quadrature response, as opposed to shape is function of target 

conductance and depth as well as the conductivity of the overburden and host rock. As 

the primary field travels down to the conductor through conductive material it is both 

attenuated and phase shifted in a negative sense. The secondary field produced by this 



altered field at the target also has an associated phase shift. This phase shift is positive 

and is larger for relatively poor conductors. This secondary field is attenuated and phase 

shifted in a negative sense during return travel to the surface. The net effect of these 3 

phase shifts determine the phase of the secondary field sensed at the receiver. 

A relatively poor conductor in resistive ground will yield a net positive phase shift. A 

relatively good conductor in more conductive ground will yield a net negative phase shift. 

A combination is possible whereby the net phase shift is zero and the response is purely 

in-phase with no quadrature component. 

A net positive phase shift combined with the geometrical cross-over shape will lead to a 

positive quadrature response on the side of approach and a negative on the side of 

departure. A net negative phase shift would produce the reverse. A further sign reversal 

occurs with a 180 degree change in instrument orientation as occurs on reciprocal line 

headings. During digital processing of the quadrature data for map presentation this is 

corrected for by normalizing the sign to one of the flight line headings. 
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58984 NORANDA EXPLORATION COMPANY, LIMITED WILLIAMS LAKE AREA, B.C. 
- -. EM ANOMALIES 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 
F MGNTITE 0 
G MGNTITE 0 
H MGNTITE 0 
J MGNTITE 0 
K MGNTITE 0 
M MGNTITE 0 
N MGNTITE 0 
0 MGNTITE 0 
P MGNTITE 0 
Q MGNTITE 0 

A 0 
B 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 
F MGNTITE 0 
G MGNTITE 0 
H MGNTITE 0 
J MGNTITE 0 
K MGNTITE 0 
M MGNTITE 0 
N MGNTITE 0 
0 MGNTITE 0 
P MGNTITE 0 
Q MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 
F MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 

AMPLITUDE (PPM) 
INPHASE 
- - - - - - - 

-13.9 
-42.0 
-22.1 
-14.6 
-6.0 
-6.2 
-9.7 
-5.9 
-5.0 
-6.4 

-19.2 
-10.0 
-52.8 
-62.7 
-12.2 

8.9 
6.3 

-2.7 
-7.1 
-9.4 
-9.5 
-8.8 

-16.4 
-10.1 
-12.9 
-14.4 
-8.8 
-3.8 
-6.9 
-8.3 

-33.4 
-4.9 
-3.1 
-5.4' 
-5.6 
-5.3 

-27.7 
-5.7 

-16.9 
-33.9 
-7.5 

QUAD. 
----- 

3.2 
4.3 
1.2 
1.9 
2.1 
3.1 
5.2 
5.0 
4.7 
3.6 
0.5 
3.9 
2.5 
6.1 
4.9 

27.4 
12.6 
0.6 
3.4 
5.3 
3.8 
2.0 
2.4 
3.5 
3.9 
3.1 
2.3 
0.4 
3.8 

10.5 

1.9 
0.4 
0.6 
0.5 
2.1 

12.7 

4.5 
3.3 
1.9 
2.4 
1.9 

CONDUCTOR BIRD 
CTP DEPTH HEIGHT 
MHOS 
---- 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.2 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

MTRS 
---- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

MTRS 
---- 

176 
129 
135 
13 6 
162 
181 
152 
187 
211 
18 0 
14 5 
187 
154 
11 3 
166 

168 
236 
19 8 
204 
195 
197 
200 
184 
189 
175 
166 
179 
250 
214 
173 

145 
210 
227 
200 
215 
188 

193 
223 
157 
173 
203 

Estimated depth may be u n r e l i a b l e  because t h e  s t r o n g e r  p a r t  
of t h e  conductor may be  deeper  o r  t o  one s i d e  of t h e  f l i g h t  
l i n e ,  o r  because of a shallow d i p  o r  overburden e f f e c t s .  
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58984 NORANDA EXPLORATION COMPANY, LIMITED WILLIAMS LAKE AREA, B.C. 

- -. EM ANOMALIES 

1041 F MGNTITE 0 
1041 GMGNTITE 0 
1041 H MGNTITE 0 
1041 J MGNTITE 0 
1041 K MGNTITE 0 
1041 M MGNTITE 0 
1041 N MGNTITE 0 
1041 0 MGNTITE 0 
1041 P MGNTITE 0 
1041 Q MGNTITE 0 

1 1050 AMGNTITE 0 -17.9 1.9 0.0 0 186 
1 1050 B MGNTITE 0 -6.9 0.4 0.0 0 198 
1 1050 C MGNTITE 0 -14.9 4.4 0.0 0 189 
1 1050 D MGNTITE 0 -23.1 2.6 0.0 0 170 
1 1050 E MGNTITE 0 -20.9 2.6 0.0 0 175 
1 1050 F MGNTITE 0 -19.3 2.6 0.0 0 185 
1 1050 G MGNTITE 0 -5.6 6.9 0.0 0 221 

1 1060 A MGNTITE 0 -6.0 5.9 0.0 0 179 
1 1060 B 14GNTITE 0 -9.1 4.8 0.0 0 180 
1 1060 C MGNTITE 0 -4.5 1.2 0.0 0 240 
1 1060 D MGNTITE 0 -3.9 0.0 0.0 0 208 
1 1060 E MGNTITE 0 -4.1 -0.3 0.0 0 186 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 
F MGNTITE 0 
G MGNTITE 0 
H MGNTITE 0 
J MGNTITE 0 

1080 AMGNTITE 0 
1080 B MGNTITE 0 
1080 CMGNTITE 0 
1080 D MGNTITE 0 
1080 E MGNTITE 0 
1080 F MGNTITE 0 
1080 G MGNTITE 0 
1080 H MGNTITE 0 

3 1090 AMGNTITE 0 -6.1 2.0 0.0 0 172 

Estimated depth may be unre l i ab le  because t h e  s t ronger  p a r t  
of t h e  conductor may be deeper o r  t o  one s i d e  of t h e  f l i g h t  
l i n e ,  o r  because of a  shallow d i p  o r  overburden e f f e c t s .  
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J8984 NORANDA EXPLORATION COMPANY, LIMITED WILLIAMS LAKE AREA, B.C. 
EM ANOMALIES -. 

FLIGHT 

B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 
F MGNTITE 0 
G MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 
F MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 
F MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 
F MGNTITE 0 

A MGNTITE 0 

AMPLITUDE (PPM) 
INPHASE 
- - - - - - - 

-3.7 
-4.8 
-9.5 
-3.3 

-6.5 
-12.7 
-4.4 
-14.8 
-5.0 
-24.7 
-25.0 

-4.5 
-2.7 
-7.4 
-12.1 
-21.7 
-13.5 

-1.2 
-3.2 
-8.4 
-3.5 
-2.4 
-4.2 

-6.3 
-26.3 

-7.1 
-9.8 

-17.8 
-26.9 
-23.7 

-2.8 
-4.5 
-0.9 
1.6 
-7.9 
-9.0 

3.5 

QUAD. 
----- 

1.9 
0.6 
0.1 
0.2 

1.4 
2.3 
2.9 
1.8 
1.7 
1.2 
0.0 

0.1 
0.7 
0.3 
0.1 
0.8 
0.6 

-0.5 
0.0 
2.4 
2.6 
0.7 
0.5 

0.9 
0.6 

2.0 
3.6 

11.5 
14.0 
11.4 

12.4 
11.2 
9.1 
6.5 
5.0 
7.1 

15.4 

CONDUCTOR BIRD 
CTP DEPTH HEIGHT 
MHOS 
---- 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

MTRS 
---- 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 

0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

MTRS 
---- 

156 
232 
217 
2 4 9 

176 
161 
173 
142 
180 
177 
172 

2 0 6 
222 
18 9 
180 
172 
19 0 

283 
253 
226 
220 
311 
234 

176 
155 

205 
204 

179 
173 
173 

14 3 
164 
213 
235 
205 
191 

213 

Estimated depth may be unreliable because the stronger part 
of the conductor may be deeper or to one side of the flight 
line, or because of a shallow dip or overburden effects. 
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58984 NORANDA EXPLORATION COMPANY, LIMITED WILLIAMS LAKE AREA, 

- .. EM ANOMALIES 

CONDUCTOR 
AMPLITUDE (PPM) CTP DEPTH 

FLIGHT LINE ANOMALY CATEGORY INPHASE QUAD. MHOS MTRS 

6 1200 B MGNTITE 0 -4.7 18 .6  0.0 0 
6 1200 CMGNTITE 0 -12.3 19.5 0.0 0 
6 1200 D MGNTITE 0 -4.5 10 .0  0.0 0 
6 1200 E MGNTITE 0 -3.0 11 .6  0.0 0 

6 1210 AMGNTITE 0 ' - 0 .4  30.7 0.0 0 
6 1210 B MGNTITE 0 -5.2 7.6 0.0 0 
6 1210 C MGNTITE 0 -24.0 7.3 0.0 0 
6 1210 D MGNTITE 0 -5.5 14.4 0.0 0 

6 1220 AMGNTITE 0 -3.9 39.2 0.0 0 
6 1220 B MGNTITE 0 -4.1 31.2 0.0 0 
6 1220 C MGNTITE 0 -7.0 11.2 0.0 0 
6 1220 D MGNTITE 0 -24.5 5.8 0.0 0 
6 1220 E MGNTITE 0 -6.7 8.2 0.0 0 
6 1220 F MGNTITE 0 -4.4 5 .7  0.0 0 

6 1230 A MGNTITE 0 -4.7 8.2 0.0 0 
6 1230 B MGNTITE 0 -5.6 7 . 1  0.0 0 
6 1230 C MGNTITE 0 -15.7 4.6 0.0 0 
6 1230 D MGNTITE 0 -1.8 10.4 0.0 0 
6 1230 E 0 5.9 20.3 0 .1  0 

6 1240 AMGNTITE 0 -1.6 13.7 0.0 0 
6 1240 B 0 5.5 19.0 0 .1  0 
6 1240 C 0 4.2 23.0 0.0 0 
6 1240 D MGNTITE 0 -6.1 3.4 0.0 0 
6 1240 E MGNTITE 0 -8.5 5.6 . 0.0 0 
6 1240 F MGNTITE 0 -8.5 3.7 0.0 0 

5 1250 AMGNTITE 0 -7.6 6.5 0.0 0 

B.C. 

BIRD 
HEIGHT 
MTRS 
---- 

5 1260 A MGNTITE 0 3.3 22.6 0.0 0 168 

5 1280 A 0 6.6 23.2 0 .1  0 254 
5 1280 B MGNTITE 0 -4.0 12.8 0.0 0 177 
5 1280 C MGNTITE 0 -3.6 3.4 0.0 0 265 
5 1280 D MGNTITE 0 -6.3 5.8 0.0 0 172  

5 1290 A 0 20.6 39.8 0.5 0 228 
5 1290 B 0 7 .2  17.3 0.2 0 225 
5 1290 C MGNTITE 0 -0.4 5.6 0.0 0 2 3 1  

Estimated depth may be u n r e l i a b l e  because t h e  s t r o n g e r  p a r t  
of t h e  conductor may be  deeper  o r  t o  one s i d e  of t h e  f l i g h t  
l i n e ,  o r  because of a  shal low d i p  o r  overburden e f f e c t s .  
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J8984 NORANDA EXPLORATION COMPANY, LIMITED WILLIAMS LAKE AREA, B.C. 

-. 

FLIGHT 
------ 

5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 

2 
2 
2 
2 

2 
2 
2 
2 
2 

2 

EM ANOMALIES 

A 0 
B 0 
C MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E 1 
F 0 
G MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D 0 
E 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 
F MGNTITE 0 
G 0 

A 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 

A MGNTITE 0 

AMPLITUDE (PPM) 
INPHASE 
- - - - - - - 

8.4 
7.4 
-3.3 

-9.9 
-9.0 
-5.9 
-0.9 
24.3 
17.9 
-7.4 

-7.6 
-11.2 
-8.8 
11.3 
19.1 

-10.1 
-10.3 
-28.2 
-49.8 
5.5 

-15.1 
-11.1 
-31.2 
-31.2 
-30.7 
-51.6 
2.4 

11 -2 
-4.3 
-13.4 
-6.6 

-5.5 
-25.3 
-49.6 
-21.0 
-5.1 

-3.9 

QUAD. 
----- 

39.0 
27.1 
4.3 

6.9 
3.4 
5.1 
7.6 
22.8 
51.1 
3.4 

3.8 
2.0 
1.9 
29.3 
43.7 

7.7 
4.3 
7.4 
7.4 
22.1 

10.4 
3.2 
9.3 
9.5 
8.4 
9.3 
16.6 

22.8 
3.2 
6.4 
1.9 

5.9 
5.9 
14.3 
6.9 
1.7 

9.3 

CONDUCTOR BIRD 
CTP DEPTH HEIGHT 

MHOS 
---- 

0.1 
0.1 
0.0 

0.0 
0.0 
0.0 
0.0 
1.5 
0.3 
0.0 

0.0 
0.0 
0.0 
0.2 
0.4 

0.0 
0.0 
0.0 
0.0 
0.1 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.4 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

MTRS 
---- 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

MTRS 
---- 

149 
183 
212 

182 
18 0 
168 
254 
287 
165 
167 

164 
14 4 
150, 
190 
204 

21 8 
165 
157 
147 
180 

130 
175 
153 
156 
148 
135 
255 

258 
202 
181 
199 

165 
152 
140 
154 
213 

172 

Estimated depth may be unre l i ab le  because t h e  s t ronger  p a r t  
of t h e  conductor may be deeper o r  t o  one s i d e  of t h e  f l i g h t  
l i n e ,  o r  because of a shallow d i p  o r  overburden e f f e c t s .  
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FLIGHT 
------ 

2 
2 
2 
2 

2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 

2 
2 

1 

EM ANOMALIES 

CONDUCTOR BIRD 
AMPLITUDE (PPM) 

A MGNTITE 0 
B MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E 0 

A 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 
C MGNTITE 0 
D MGNTITE 0 
E MGNTITE 0 

A MGNTITE 0 

A MGNTITE 0 
B MGNTITE 0 

A MGNTITE 0 

QUAD. 
----- 

14.7 
26.1 
17.1 
20.4 

2.4 
3.4 

4.5 
5.5 
2.2 
5.1 
12.7 

12.9 
6.4 
10.3 
3.7 
2.6 

13.1 
9.7 
2.6 
3.8 
5.3 

0.9 

9.2 
-0.6 

0.5 

CTP 
MHOS 
---- 

0.0 
0.2 
0.4 
0.3 

0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.1 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 

0.0 

DEPTH 
MTRS 
---- 

0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 

0 

HEIGHT 
MTRS 
---- 

196 
18 0 
242 
227 

234 
213 

173 
199 
2 0 0 
19 6 
19 9 

170 
208 
165 
216 
223 

160 
149 
154 
192 
196 

214 

173 
191 

18 8 

Estimated depth may be unre l i ab le  because t h e  s t ronger  p a r t  
of t h e  conductor may  be deeper o r  t o  one s i d e  of t h e  f l i g h t  
l i n e ,  o r  because of a shallow d i p  o r  overburden e f f e c t s .  



APPENDIX I11 

LABORATORY ANALYTICAL TECHNIQUES 



ANALYTICAL METHOD DESCRIPTIONS FOR GEOCHEMICAL ASSESSMENT REPORTS 

The  m e t h o d s  l i s t e d  a r e  p r e s e n t l y  a p p l i e d  t o  a n a l y s e  g e o l o g i c a l  
m a t e r i a l s  by t h e  Noranda Geochemical L a b o r a t o r y  a t  Vancouver. 

S e d i m e n t s  a n d  s o i l s  a r e  d r i e d  a t  approx imate ly  80°c and s i e v e d  w i t h  a  
8 0  mesh n y l o n  s c r e e n .  T h e  - 8 0  m e s h  ( 0 . 1 8  mm) f r a c t i o n  i s  u s e d  f o r  

a n a l y s i s .  

Rock , s p e c i m e n s  a r e  p u l v e r i z e d  t o  -120 mesh (0.13 mm). Heavy m i n e r a l  
f r a c t i o n s  ( p a n n e d  s a m p l e s  * f rom c o n s t a n t  v o l u m e ) ,  a r e  a n a l y s e d  i n  i t s  ' 

e n t i r e t y ,  w h e n  i t  i s  t o  be  d e t e r m i n e d  f o r  g o l d  w i t h o u t  f u r t h e r  s a m p l e  
p r e p a r a t  ion.  

Ana lys i s  'of Samples:  

D e c o m p o s i t i o n  o f  a  0.200 g sample is done w i t h  c o n c e n t r a t e d  p e r c h l o r i c  
and n i t r i c  a c i d  ( 3 : 1 ) ,  d i g e s t e d  f o r  5 h o u r s  a t  r e f l u x  t empera tu re .  P u l p s  o f  
r o c k  o r  c o r e  a r e  w e i g h e d  o u t  a t  0.4 g and  chemical  q u a n t i t i e s  a r e  doubled 
r e l a t i v e  t o  t h e  above noted method f o r  d i g e s t i o n .  

The c o n c e n t r a t i o n s  o f  Ag, Cd, Co, Cu, Fe,  Mn, Mo, Ni, Pb, V and Zn can 
be determined d i r e c t l y  f rom t h e  d i g e s t  ( d i s s o l u t i o n )  w i t h  a  c o n - r e n t  i o n a l  
a t o m i c  a b s o r p t i o n  s p e c t r o m e t r i c  procedure.  A Varian-Techtron,  Mode 1 AA-5 o r  
Model AA-475 i s  used t o  measure e l e m e n t a l  c o n c e n t r a t i o n s .  

Elements Requ i r ing  S p e c i f i c  Decomposition Method: 

A n t i m o n y  - S b :  0 . 2  g  s a m p l e  i s  a t t a c k e d  w i t h  3 . 3  m l  o f  6 %  t a r t a r i c  
a c i d ,  1 .5  m l  conc.  h y d r o c h l o r i c  a c i d  and 0 . 5  m l  o f  c o n c .  n i t r i c  a c i d ,  t h e n  
h e a t e d  i n  a  w a t e r  b a t h  f o r  3 hours  a t  9 5 O ~ .  Sb is determined d i r e c t l y  from 
t h e  d i s s o l u t i o n  w i t h  an AA-475 e q u i p p e d  w i t h  e l e c  t r o d e l e s s  d i s c h a r g e  lamp 
(EDL 1. 

A r s e n i c  - As: 0 . 2  - 0 . 3  g  s a m p l e  i s  d i g e s t e d  w i t h  1 . 5  ml o f  p e r c h l o r i c  
7 0 %  and 0 . 5  m l  o f  c o n c .  n i t r i c  a c i d .  A V a r i a n  AA-475  e q u i p p e d  w i t h  a n  
A s - E D L  i s  used t o  measure a r s e n i c  c o n t e n t  in t h e  d i g e s t .  

B a r i u m  - Ba:  0 . 1  g  s a m p l e  d i g e s t e d  o v e r n i g h t  w i t h  c o n c .  p e r c h l o r i c ,  
n i t r i c  and h y d r o f l u o r i c  a c i d ;  Potassium c h l o r i d e  added t o  p reven t  i o n i z a t i o n .  
Atomic a b s o r p t  i o n  u s i n g  a  n i t r o u s  o x i d e - a c e t y l e n e  f l a w  de te rmines  Ba from 
t h e  aqueous s o l u t i o n .  

B i smuth  - B i :  0 . 2  - 0 . 3  g i s  d i g e s t e d  w i t h  2 . 0  ml o f  p e r c h l o r i c  7 0 %  and 
1 .0  ml o f  c o w .  n i t r i c  a c i d .  Bismuth is  de te rmined  d i r e c t l y  from t h e  d i g e s t  

4 - 
w i t h  an AA-475 complete  w i t h  EDL. " - 



 old - Au: 1 0 . 0  g  s a m p l e  i s  d i g e s t e d  w i t h  a q u a  r e g i a  ( 1  p a r t  n i t r i c  and 
3 p a r t s  h y d r o c h l o r i c  a c i d ) .  Gold i s  e x t r a c t e d  w i t h  M l B K  f rom t h e  a q u e o t l s  
s o l u t i o n .  AA is  used t o  de te rmine  Au. 

~ a g n e s i u m  - Mg: 0 . 0 5  - 0 . 1 0  g s a m p l e  i s  d i g e s t e d  w i t h  4 m l  
p e r c h l o r i c / n i t r i c  a c i d  ( 3 : l ) .  An a l i q u o t  i s  t a k e n  t o  r e d u c e  t h e  
c o n c e n t r a t i o n  t o  w i t h i n  t h e  range o f  a tomic  a b s o r p t i o n .  The AA-475 w i t h  t h e  
u s e  o f  a  n i t r o u s  ox ide  flame d e t e r m i n e s  Mg from t h e  aqueous s o l u t i o n .  

~ u n g s t e n  - W :  1 - 0  g  s a m p l e  s i n t e r e d  w i t h  a  c a r b o n a t e  f l u x  a n d  
t h e r e a f t e r  l e a c h e d  w i t h  w a t e r .  The l e a c h a t e  i s  t r e a t e d  w i t h  p o t a s s i u m  
t h i o c y a n a t e .  T h e  y e l l o w  t u n g s t e n  t h i o c y a n a t e  is e x t r a c t e d  i n t o  t r i -n -bu ty l  
phosphate.  Th i s  pe rmi t s  c o l o u r i m e t r i c  comparison w i t h  s t a n d a r d s  t o  m e a s u r e  
t u n g s t e n  c o n c e n t r a t i o n .  

u r a n i u m  - U: An a l i q u o t  f r o m  a p e r c h l o r i c - n i t r i c  decomposi t ion,  u s u a l l y  
from t h e  m u l t i - e l e m e n t  d i g e s t i o n ,  i s  b u f f e r e d .  The a q u e o u s  s o l u t i o n  i s  
e x p o s e d  t o  l a s e r  l i g h t ,  a n d  t h e  l u m i n e s c e n c e  o f  t h e  u r a n y l  i o n  i s  
q u a n t i t a t i v e l y  measured on t h e  UA-3 ( S c i n t r e x ) .  

N .  B .  : I f  a d d i t i o n a l  e l e m e n t a l  d e t e r m i n a t i o n s  a r e  r e q u i r e d  on panned  
samples ,  s t a t e  t h i s  a t  t h e  t i m e  o f  sample s u b m i s s i o n .  R e q u e s t s  a f t e r  g o l d  
d e t e r m i n a t i o n s  would be f u t i l e .  

LOWEST VALUES REPORTED I N  PPM: 



ANALYTICAL METHOD DESCRIPTION FOR ICP BY ACME ANALYTICAL LABORATORIES LTD. 

A .500 gram sample is digested with 3 ml of HCl-HN03-~20 (3:1:2) at 
g50C for one hour and is diluted to 10 ml with water. This leach is partial 
for Mn, Fe, Sr, Ca, P, La, Cr, Mg, Ba, Ti, B, W and limited for Na, K and Al. 
Au detection limit by  ICP is 3 ppm. Au* analysis by acid leach/AA from 10 
gm sample. 



APPENDIX IV 

GEOCHEMICAL RESULTS 



NORANDA VANCOUV 7 LABORATORY 
Geochemical Analysis 

Project Name & No.: N M M A C  - 123 Geol.: G.G. Date rec'd: JUL. 17 LAB CODE : 9007-055 
Material: 267 SOILS Sheet: i of 7 Date compl: AUG. 07 
Remarks: 

Au - 10.0 g sample dlgested wlth qua-regla and determined by &A (D.L. 5 PPB) 
ICP - 0.2 g ample dlgested wlth 3 mI HC1041HN03 (4:l) at 203 dog. C for 4 hour6 diluted to 11 ml wlth water. Leeman PS3060 ICP determlned elemental contentr. 
N.B. The malor oxlde elemenls and Ba, Be, Ce, Qa, La, LI are rarely dissolved oompletely from geological materlale wlth acid dlesolutlon methods. 

T.T. SAMPLE Aa Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe Ga K La Li Mg Mn Mo Na Ni P Pb Sr TI V fn 
No. No. 

8700N-9000E 
ppm 
1076 
536 
58 1 
587 
71 1 

653 
61 7 
55 1 

2445 
1387 

81 1 
800 
820 
705 

1217 

1748 
1557 
781 

1036 
853 

1 I76 
453 
590 
656 
448 

61 7 
58 1 
450 
484 
465 

337 
374 
582 
78 1 
824 - 



,- - 
SE' ".E 

0. -- 
9700N-11100E 



ppm 
572 

439 
503 
708 

241 1 
704 

421 
660 
509 
377 
543 

406 
272 
520 
378 
534 

671 
379 
60 1 
502 
442 

509 
750 
710 
799 

1693 

1270 
81 1 
790 

1227 
913 

658 
478 
461 
573 
530 

549 
208 
41 8 
355 
336 

748 
732 - 



T.T. SAE'"lE Ag Al As Ba Be Bl Ca Cd Ce Co Cr Cu Fe On K La Li Mg Mn Mo Na Ni P Pb Sf TI V Zn 9007-056 
No. - 
126 

ppm 
463 
351 
399 

369 
401 
91 1 
834 
92 1 

535 
574 
706 
643 
577 

560 
459 
480 
454 
599 

642 
737 
526 
749 
682 

515 
580 
433 
40 1 
467 

467 
2178 
437 

3607 
474 

335 
264 
331 
313 
334 

377 
585 
358 
285 
51 5 

- 



A 
T.T. SA! - Ag A1 As Ba Be Bi Ca Cd Ce Co Cr Cu Fe Q K La Li Mg Mn Mo Na Ni P Pb Sr Ti V Zn '107455 
No. 
171 10100N-11700E 



,c 
T.T. SAL Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe G- K La U Mg Mn Mo Na Ni P Pb 8 Ti V Zn W07-055 
NO. 

216 10300N-ll500E 



: SAMPLE Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe Ga K La Li Mg Mn Mo Na Ni P Pb Sr Ti V Zn 9007455 
Vo. 
2 8 0  10500N-1 li,. 



ACME mALYTICAL LABORATORIES LTD. DATE RECEIVED: AUG 1 1990 - 852 k. HASTINGS ST. VANCOUVER B.C. V6A 1R6 
~XiO~~(604)253-3158 FAX(604)253-1716 DATB REPORT MAILED: & $@E . 

B GEOCHEMICAL ANALYSIS CERTIFICATE 
V o r a n d a  E x v l o r a t i o n  C o .  L t d .  PROJECT 9007-055 123 F I L E  # 9 0 - 3 0 5 4  Page 1 

P.O. Box 2380, 1 0 5 0  D a v i e ,  Vancower BC V6B 375 

9 7 0 0 N  l l l O O E  
STANDARD AU-S 

AU* 
P P ~  

- SAMPLE TYPE: BY ACID LEACH/AA FROM 1 0  GH SAMPLE. 

SIGNED BY. C-LEONG, J-WANG; C E R T I F I E D  B.C. ASSAYERS 



1 ljbrania ~ m l o r a t i o n  Co. Ltd. PROJECT 9007-055 123 FILE # 90-3054 Page 2 

9900N 9400E 
STANDARD AU-S 

AU* 
P P ~  



p - -- -- - - 

f. 

f ljoranda Emlorat ion  Co. Ltd. PROJECT 9007-055 123 FILE # 90-3054 Page 3 

9900N 12200E 
STANDARD AU-S 

AU* 
P P ~  



I 

~oranda Exploration CO. L ~ U .  PROJECT 9007-055 123 FILE # 90-3054 Page 4 

9900N 12500E 
lOlOON 9000E 
lOlOON 9050E 
lOlOON 9100E 
lOlOON 9150E 

lOlOON 9200E 
lOlOON 92503 
lOlOON 9300E 
lOlOON 93503 
lOlOON 9400E 

lOlOON 94503 
lOlOON 9500E 
lOlOON 95503 
lOlOON 9600E 
lOlOON 96503 

lOlOON 9700E 
lOlOON 97503 
lOlOON 9800E 
lOlOON 98503 
lOlOON 9900E 

lOlOON 99503 
lOlOON lOOOOE 
lOlOON 10200E 
lOlOON 10250E 
lOlOON 10300E 

lOlOON 10350E 
10100N 10400E 
lOlOON 10450E 
lOlOON 10500E 
lOlOON 10550E 

lOlOON 10600E 
STANDARD AU-S 

AU* 
P P ~  



I 

~oranda  E m l o r a t i o n  C o .  L t d .  PROJECT 9007-055 123 FILE # 90-3054 Page 5 

SAMPLE # 

10100N 10900E 
10100N 10950E 
lOlOON llOOOE 
lOlOON 11050E 
10100N 11100E 

lOlOON 11400E 
lOlOON 11450E 
lOlOON 11500E 
lOlOON 11550E 
lOlOON 11600E 

lOlOON 11650E 
lOlOON 11700E 
lOlOON 11750E 
lOlOON 11800E 
lOlOON 11850E 

lOlOON 11900E 
lOlOON 11950Et 
lOlOON 12000E 
10300N 9000E 
10300N 9050E 

10300N 93503 
STANDARD AU-S 

AU* 
P P ~  



p 

~branda Exploration Co. Ltd. PROJECT 9 0 0 7 - 0 5 5  1 2 3  F I L E  # 9 0 - 3 0 5 4  Page 6 

1 0 3 0 0 N  1 1 8 0 0 E  
STANDARD AU-S 

AU* 
P P ~  



t 

~branda Exploration Co. Ltd. PROJECT 9007-055 123  FILE # 90-3054 Page 7 
i 

10500N 11200E 
STANDARD AU-S 

AU* 
P P ~  



- - - 

6 

i 
i 

~branda E m l o r a t i o n  C o .  Ltd. PROJECT 9007-055 1 2 3  F I L E  # 9 0 - 3 0 5 4  Page 8 
! 

STANDARD AU-S I 54 

SAMPLE# 

1 0 5 0 0 N  1 1 2 5 0 E  
1 0 5 0 0 N  1 1 3 0 0 E  
1 0 5 0 0 N  1 1 3 5 0 E  
1 0 5 0 0 N  1 1 4 0 0 E  
1 0 5 0 0 N  1 1 4 5 0 E  

AU* 
P P ~  

4  
1 
3 
7 
2 



NORANDA VANCOUVr LABORATORY 
Geochemical Analysis 

Project Name & No.: NEWMAC - 123 Geol.: J.R. Date rec'd: AUGUST 09 LAB CODE : 9008-034 
Material: 368 SOILS Sheet: i of o Date compl: AUGUST 24 
Remarks: 

I 

Au - 10.0 g sample digested with aqua'-reglaand determined by AA (D.L. 5 PPB) 
ICP - 0.2 g sample digested wlth 3 ml HC1041HN03 (4:l) at 203 O C  for 4 hours diluted to 11 ml with water. Leeman PS3000 ICP determined elemental contents. 
N.B. The major oxide elements and Ba. Be, Ce, Ga, La, Li are rarely dissolved completely from geological materlals wlth add dissolution methods. 

T.T. SAMPLE Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe K La Li MQ Mn Mo Na Ni P Pb Sr Ti V Z n I  
No. No. 
2 9900N-10300E 

27 10300N-9950E 
28 I 00b0 
!9 1 o o b  
30 10100 
31 10300N-10150E 

ppm 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
3 

2 
2 
2 
2 
2 

2 
2 
3 
2 
2 

2 
2 
2 
2 
2 - 

ppm 
452 
530 
627 
638 
545 

274 
574 
626 
52 1 
429 

396 
408 
447 
738 

1152 

426 
587 
431 
358 
537 

333 
857 

1099 
523 
31 2 

51 7 
488 
515 
562 
432 

382 
816 

I867 
310 
494 - 



T.T. Au Ag Al As Be Be Bi Ca Cd Ce Co Cr Cu Fe K La U Mg Mn Mo Na NI P Pb Sr TI V Zs 0008-034 

47 10700N-8950E 
48 WOO 
49 9050 
51 9100 
52 10700N-9150E 



T.T. SAMr' E Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe K La Li Mg Mn Mo Na NI P Pb 1 Ti V tF 9008-034 



T.T. SAMPLE Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe K La Li Mg Mn Mo Na Ni P Pb Sr TI V Zn 8008-034 

126 11300N-1L L 

3.05 0.50 1 69 0.25 8 
57 9 30 0.06 15 0.0 78 0.24 7 
47 11 30 2.72 0.36 1 0.06 15 0.0 76 0.22 8 
47 9 33 2.65 0.33 1 0.07 15 0.0 
52 10 34 2.82 0.31 1 0.05 16 0.0 

43 46 27 5.1 1 0.23 1 0.05 26 0.0 
44 13 33 3.28 0.28 1 0.06 16 0.1 
50 11 35 3.31 0.25 1 0.06 18 0.0 
39 8 38 3.15 0.27 1 0.08 12 0.0 
43 13 41 4.10 0.32 1 

39 16 47 : 0.06 31 0.0 
41 18 41 .63 0.37 1 0.06 30 0.0 
46 18 51 .02 0.37 1 
36 38 201 0.05 162 0.08 
35 33 184 

47 11 36 .80 0.14 1 
.5 2 1.7 45 11 31 .99 0.15 14 

46 12 31 .04 0.16 14 
43 9 34 .40 0.18 14 0.05 16 0.11 
46 11 34 .28 0.20 15 0.06 22 0.08 

.2 2.99 3 45 7 30 . .74 0.17 14 0.06 12 0.04 

.2 2.97 3 41 6 2 3 '  .45 0.16 12 
39 10 24 .62 0.18 13 
40 7 20 .29 0.22 12 .06 11 0.0 100 0.27 8 

.51 0.22 12 .05 8 0.0 105 0.28 8 

41 8 14 .28 0.27 11 .04 11 0.0 
41 7 15 .88 0.23 12 .05 0 0.0 
44 14 20 .43 0.29 14 
43 11 17 .58 0.27 16 .04 14 0.0 
52 14 10 .68 0.29 14 .04 13 0.0 198 0.34 10 

.68 0.28 11 .04 11 0.1 

.76 0.19 12 .06 4 0.0 

.98 0.32 10 .05 7 0.1 122 0.28 Q 

.42 0.27 10 .04 10 0.0 

.n 0.26 s .04 Q 0.0 

.04 0 0.0 

.05 0 0.0 



T.T. SAMPLE Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe K La Ll Mg Mn Mo Na Ni P Pb Sr TI V Zn 0008-034 
No. 
172 11000N-1%. 



T.T. SAMPLE Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cu ,Fe K La Li Mg Mn Mo Na Ni P Pb Sr Ti V Zn 9008434 
No. - 
217 

242 12700N-8850E 
243 8900 
244 8950 
245 WOO 
246 12700N-w50E 

ppm 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
4 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
3 
2 
2 
4 

3 
2 
2 
2 
2 

4 
2 
2 
2 
2 

2 
2 
2 
2 - 

ppm 
40 
48 
54 
49 
44 

41 
47 
45 
38 
43 

36 
41 
43 
42 .. 
40 

50 
43 
33 
42 
40 

37 
42 
44 
38 
38 

37 
32 
32 
33 
35 

38 
38 
38 
37 
33 

34 
34 
34 
34 
35 

35 
34 
33 
39 - 



[T.T. SAM PI .E Au Ag AI As Ba Be Bi Ca Cd Ce Co Cr Cu Fe K La Li Mg Mn Mo Na Ni P Pb Sr Ti V tn 900843.4 



T.T. SAMPLE Au Ag A1 As Ba Be Bi Ca Cd Ce Co Cr Cu ' Fe K La Li Mg Mn Mo Na Ni P Pb & Ti V Zn 9008434 
No. 
7 12700N-lh. 

40 8 26 3.36 0.19 11 105 0.24 10 
0.2 1.94 1 31 14 71 2.08 0.29 9 42 0.14 7 

0.2 3.12 1 41 22 135 3.28 0.28 11 
0.2 2.70 1 30 19 98 2.65 0.16 10 
0.2 3.42 7 3.53 0.26 8 
0.2 1.75 1 26 16 136 2.03 0.13 7 
0.2 2.54 1 31 21 172 2.79 0.13 9 

0.2 1.74 1 29 17 169 2.28 0.13 8 
30 7 85 1.86 0.14 9 

0.2 1.87 2 28 11 85 2.24 0.23 9 
0.2 2.36 2 28 11 104 2.62 0.21 9 
0.2 1.52 2 26 7 51 1.66 0.16 8 

0.2 1.86 2 27 10 63 1.99 0.16 7 
0.2 2.52 3 30 9 44 2.71 0.17 11 
0.2 2.47 6 30 8 40 2.57 0.19 9 
0.2 2.36 5 29 10 37 2.54 0.20 9 
0.2 2.57 1 35 8 39 2.63 0.22 12 

0.2 2.35 1 35 9 40 1.99 0.16 10 50 0.17 66 
0.2 2.41 1 32 12 34 2.73 0.28 8 65 0.16 94 
0.2 1.95 1 34 11 29 2.11 0.30 11 44 0.14 67 

2.25 0.45 11 57 0.15 65 
33 7 11 1.86 0.60 9 57 0.10 50 

34 11 30 2.50 0.35 11 55 0.16 75 
39 13 31 2.67 0.33 13 66 0.18 84 
36 10 30 2.40 0.34 11 54 0.16 73 
39 10 24 2.30 0.43 12 53 0.16 67 
40 9 30 2.21 0.46 13 

37 12 19 2.58 0.42 11 52 0.18 92 
34 12 24 
35 12 24 
44 18 18 
39 16 20 58 0.19 141 

42 13 23 75 0.19 94 
39 9 25 64 0.20 82 
37 10 44 
36 9 27 2.52 0.24 11 68 0.21 84 
38 9 32 2.90 0.29 11 

45 16 22 3.33 0.20 16 
42 10 23 2.26 0.19 14 
43 14 23 3.01 0.21 14 
43 15 24 2.97 0.20 14 
40 7 23 2.05 0.20 12 

51 13100N-10850E 40 11 33 



T.T. SAMPLE Au Ag 
No. 
52 13100N-1L 



NORANDA VANCOUWF 
Geochemical Analysis 

Project Name & No.: NEWMAC - 123 Geol.: G.G. Date rec'd: AUGUST 13 LAB CODE : 9008-042 
Material: 346 SOILS Sheet: 1 o!_ s Date compl: AUGUST30 
Remarks: Sample screened Q -35 MESH (.05 mm) 

Au - 10.0 g sample digested with aqua-regia and determined by A.k @.L. 5 PPB) 
ICP - 0.2 g sample digested with 3 ml HC104lHN03 (4:l) at 203 O C  for 4 hours diluted to 11 ml with water. Leeman PS3000 ICP determined elemental contents. 
N.B. The major oxide elements and Ba, Be, Ce, Cia, La. Li are rarely dissolved completely from geological materiala with acid dissolution methods. 

T.T. SAMPLE Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe K La Li Mg Mn Mo Na Ni P Pb Sr Ti V Zn1 



T.T. SAMPLE Au Ag Al A8 Ba Be Bi Ca Cd Ce Co Cr Cu ' Fe K La Li Mg Mn Mo Na Ni P Pb & Ti V t n  8008-042 
No. 
37 10700N-116 i 
38 11850 
39 10700N-11900E 

i % ppm ppm % 
.d5 0.27 15 ;;:.(jc: 1.48 



fi. SAMPLE AU AQ Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe K La U Mg Mn Mo Na Ni P Pb Sr TI V Zn 9008442 
No. 
82 10900N-lc 

i % ppm ppm % 
.do 0.32 18 18 0.81 



T.T. SAMPLE Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe K La Li Mg Mn Mo Na Ni P Pb Sr TI V Zn W08-042 
No. - 
126 lllOON-lOi-di 
127 10600 
128 1 1  100N-10650E 

i % ppm 
-.26 0.30 16 
3.53 0.33 18 
2.97 0.39 16 

3.38 0.36 16 
3.25 0.34 18 
3.10 0.38 16 
3.63 0.38 19 
3.41 0.36 16 

4.13 0.30 16 
3.71 0.27 17 
3.25 0.41 13 
4.14 0.33 14 
3.92 0.32 12 

3.76 0.26 16 
3.60 0.19 18 
3.98 0.25 18 
-3.48 0.27 15 
3.79 0.23 20 

3.82 0.24 12 
3.52 0.23 15 
4.19 0.52 17 
3.96 0.28 12 
3.87 0.33 11 

3.26 0.34 16 
3.03 0.39 19 
2.34 0.31 10 
2.99 0.23 14 
2.75 0.32 15 

3.21 0.30 16 
3.39 0.27 13 
3.19 0.28 14 



T.T. SAMPI E Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe K La Li Mg Mn Mo Na Ni P Pb Sr Ti V Zn 9008-042 
No. 
172 11100N-l2i,-, 



~T.T.  SAMPLE Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe K La Li Mg Mn Mo Na Ni P Pb Sr Ti V Zn -08-042 



T.T. SAMPI E Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe K La Li Mg Mn Mo Na Ni P Pb Sr Ti V Zn ao08-042 
No. 
262 1 1700N-90,. 

Tof 9 



- 
T.T. SAMPLE Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cu Fe K La Li Mg Mn Mo Na Ni P W Sr Ti V Zn 9008-042 
No. 
7 11900N-9t. 





A& ANAT YTICAL LABORATORIES LTD. 852 E. HASTINGS ST. VANCOWER B.C. V6A 1R6 PHONE(604)253-3158 FAX(6n4)253-1716 

GEOCHEMICAL . ALYSIB CERTIFICATE &&pd74- 0 R) 

- 

NL CHECK 
13500N-8800E 
13500N-8850E 
13500N-8900E 
13500N-8950E 

13500N-9000E 
13500N-9050E 
13500N-9100E 
13500N-9150E 
13500N-9200E 

13500N-9250E 
135001-9300E 
13500N-9350E 
13500N-9400E 
13500N-9450E 

13500N-9500E 
13500N-9550E 
13500N-9600E 
13500N-9650E 
13500N-9700E 

13500N-9750E 
13500N-9800E 
13500N-9850E 
13500N-9900E 
13500N-9950E 

13500N-10000E 
13500N-10050E 
13500N-10100E 
13500N-10150E 
13500N-10200E 

STANDARD C 

Noranda Emloration Co. Ltd. PROJECT 8-87 File # 90-4337 Page 1 
P.O. Box 2380, 1050 Davie, Vancouver BC V6B 375 

ICP - ANALYSED AS RECEIVED, DILUTION FACTOR .2 G/11 ML. 
- SAMPLE TYPE: SOLUTION (sc;  1 ) 

/, R 

DATE RECEIYED: SEP 12 ,990 DATE REPORT C.LEONG, J.UANG; CERTIFIED B.C. ASSAYERS 



l35OON- 11 100E 
13500N-11150E 
13500N-11200E 
13500N- 11250E 
NL CHECK 

STANDARD C 

Noranda Exploration Co. Ltd. ROJECT 8-87 FILE # 90-4337 Age 2 



Noranda Exploration Co. Ltd. LOJECT 8-87 FILE # 90-4337 .ge 3 



13900N-9450E 
13900N-9500E 
13900N-9550E 
13900N -9600E 
13900N-9650E 

13900N-9700E 
13900N-9750E 
13900N-9800E 
W O O N  -985OE 
NL CHECK 

13900N-9900E 
13900N-9950E 
13900N- 10000E 
13900N- 10050E 
13900N-10100E 

13900N-10150E 
l390ON - 10200E 
13900N- 10250E 
l390ON - 1 O3OOE 
l390ON- lO35OE 

13900N- 10400E 
13900N-10450E 
13900N- 10500E 
l39OON- lO55OE 
1390011-10600E 

13900N-10650E 
l39OON- lO7OOE 
13900N-10750E 
13900N- 10800E 
13900N-10850E 

STANDARD C 

Noranda Exploration Co. Ltd. 3JECT 8-87 FILE # 90-4337 ge 4 



13900N-10900E 
13900N-1 O95OE 
13900N-11000E 
13900N-11050E 
13900N-11100E 

13900N-11150E 
13900N-ll25OE 
13900N-11400E 
13900N-11450E 
13900N-1 l5OOE 

13900N-11550E 
XWOON- 1 l6OOE 
13900N-11650E 
13900N-11700E 
13900N-11750E 

l39OON- 11800E 
13900N-11850E 
13900N-11900E 
13900N-11950E 
13900N- 12000E 

13900N-12050E 
13900N-l2100E 
13900N-12150E 
13900N-12200E 
l39OON- l225OE 

13900N-12300E 
l39OON- l235OE 
13900N- 12400E 
13900N-12450E 
NL CHECK 

STANDARD C 

Noranda Exploration Co. Ltd. .OJECT 8-87 FILE # 90-4337 .ge 5 



NL CHECK 
13900N-12500E 
l390ON- l255OE 
13900N- 12600E 
l390ON- l265OE 

Noranda ~xploration Co. Ltd. .OJECT 8-87 FILE # 90-4337 .ge 6 



Noranda Exploration Co. Ltd. KOJECT 8-87 FILE # 90-4337 age 7 

14300N-9900E 
14300N-9950E 
14300N- 10000E 
14300N- 10050E 
14300N- 10100E 

14300N-10150E 
14300N- 10200E 
14300N- 10250E 
14300N- 10300E 
14300N- 10350E 

l43OON - 10400E 
l43OON- l045OE 
14300N-10500E 
14300N- 10550E 
14300N-10600E 

14300N-10650E 
14300N-10700E 
14300N-10750E 
14300N-10800E 
NL CHECK 

14300N- 10850E 
l43OON- 1 W00E 
14300N-10950E 
14300N-11000E 
14300N- 11050E 

14300N-11100E 
14300N-11150E 
14300N-11200E 
14300N-11250E 
14300N-11300E 



14300N-12150E 
l43OON- 12200E 
14300N-12250E 
NL CHECK 

N o r a n d a  E x p l o r a t i o n  C o .  L t d .  .OJECT 8-87 FILE # 90-4337 .ge 8 



I NORANDA VANCOWER LABORATORY ............................ 
PI SRTY /LOCATION: NEWMAC CODE : 9008-087 

I -------------- 
Projeqt No. : 123 Sheet:l of 4 Date rectd:AUG. 20 
Material :222 SOILS Geo1,:R.K. Date comp1:SEP. 21 
Remarks 

Values in PPM, except where noted. ............................................................................. ........................................................................... 
T.T. SAMPLE PPB 
No. No. Au ................................................................................ 



.T. SAMPLE 
0.  No. 

PPB 
Au 

9008-087 
Pg. 2 of 4 



T.T. 
, No. 
* --- 
I 21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3 r 
351 
40 
41 



SAMPLE 
No. 

PPB 
Au 

9008-087 
Pq. 4 of 4 



A- M ~ T  "1- LABORATORIES LTD. 852 E. HASTINQS ST. VANYWVER B.C. V6A 1R6 PHoNE(604)253-3158 FAX(604)253-1716 

GEOCHEMICAL A. AIYSIS CERTIFICATE 

N o r a n d a  E m l o r a t i o n  C o .  L t d .  PROJECT 9007-055 123 File # 90-2610 Page 1 
P.O. B o x  2 3 8 0 ,  1 0 5 0  D e v i e  St., V a n c o w e r  BC V6B 3 T 5  

R 115462 
STANDARD C/AU-R 

I C P  - .SO0 GRAM SAMPLE I S  DIGESTED WITH 3ML 3-1-2 HCL-HN03-H20  AT 95 DEG. C FOR ONE HOUR AND I S  D ILUTED TO 1 0  ML U I T H  WATER. 
T H I S  LEACH I S  P A R T I A L  FOR MN FE SR CA P L A  CR MG BA T I  B U AND L I M I T E D  FOR NA K AND AL. AU DETECTION L I M I T  BY I C P  I S  3 PPM. - SAMPLE TYPE: R o c k  AU* ANALYSIS  BY A C I D  LEACH/AA FROM 1 0  GM SAMPLE. 

A P 
DATE RECEIVED: JlJL 17 1990 DATE REPORT MAILED: & SIGNED BY. ......... .D.TOYE, C.LEONG, J.UANG: CERTI  F I E D  B.C. ASSAYERS 

, i*L7 * 



Noranda Exploration Co. Ltd. PRL iCT 9007-055 123 FILE # 90-2610 .'age 2 



Noranda ~xploration Co. Ltd. PROL ;T 9007-055 123 FILE # 90-2610 3e 3 



n 

NORANDA EXPLORATION COMPANY, LIMITED 

PROPERTY buJ MRC 
ROCK SAMPLE REPORT 

DATE 
5 

PROJECT. I 
-- 

S A M P L E D  
B Y  



ow 
u b e 

NORANDA EXPLORATION COMPANY, LIMITED 

N.T.S. 

/$emac 
- w r  

PROPERTY DATE 

ROCK SAMPLE REPORT PROJECT 
I 
I 

SAMPLE NO. LOCATION & DESCRIPTION 



NORANDA EXPLORATION COMPANY, LIMITED 

PROPERTY 

ROCK SAMPLE REPORT 

rMPLE NO. LOCATION & DESCRIPTION 

N.T.S. 

DATE 

PROJECT. 



.-\ 

NORANDA EXPLORATION COMPANY, LIMITED 

N.T.S. 

PROPERTY 
i. 

DATE 

ROCK SAMPLE REPORT PROJECT 

LOCATION & DESCRIPTION 

A = GFWUFM A = ACCAV 



NORANDA EXPLORATION COMPANY, LIMITED 

ROCK SAMPLE REPORT PROJECT. 

r- - C C n r U E h A  A - A C C A V  



n 
NORANDA EXPLORATION COMPANY, LIMITED 

PROPERTY 

ROCK SAMPLE REPORT 

rMPLE N O .  L O C A T I O N  81 DESCRIPT ION SAMPLED 
0 Y 



,/ ', 
NORANDA EXPLORATION COMPANY, LIMITED 

PROPERTY 

N.T.S. 

DATE 



NORANDA EXPLORATION COMPANY. LIMITED 

PROPERTY /*Jeiw&& 
ROCK SAMPLE REPORT 

DATE -/ 

r - 

MPLE NO. LOCATION 81 DESCRIPTION SAMPLED 
B Y  

A - A C C A V  



1 .  / /--. 
I 
i .  
i NORANDA EXPLORATION COMPANY, LIMITED 



, -. 7 -\ 

NORANDA EXPLORATION COMPANY, LIMITED 

ROCK SAMPLE REPORT 

G = GEOCHEM A = ASSAY 



,n 

NORANDA EXPLORATION COMPANY, LIMITED 

PROPERTY ~ ~ N A - C  

ROCK SAMPLE REPORT 
DATE ~ U C V  lo! /?GO 

PROJECT. /z 3 
0 

MPLE NO. LOCATION & DESCRIPTION 

G = GEOCHEM A = ASSAY 

SAMPLED 
B Y  



NORANDA EXPLORATION COMPANY, LIMITED 

PROPERTY mU4-c 
ROCK SAMPLE REPORT PROJECT 12-3 0. 

tMPLE N O .  L O C A T I O N  & DESCRIPT ION 

.-- 
" I /  A = ACCAV 



,P 

NORANDA EXPLORATION COMPANY, LIMITED 

PROPERTY Am.& 
ROCK SAMPLE REPORT PROJECT l2 3 

. M P L E  NO.  LOCATION & DESCRIPTION 



/-) 

NORANDA EXPLORATION COMPANY, LIMITED 

PROPERTY /C/eWA& 
ROCK SAMPLE REPORT 

,MPLE NO. L O C A T I O N  & DESCRIPTION IsU$lDEsI TYPE 1 W I D T H  

G = GEOCHEM A = ASSAY 



NORANDA EXPLORATION COMPANY, LIMITED 

1 

PROPERTY DATE 

ROCK SAMPLE REPORT P R O J E C T - L Z Z .  



NORANDA EXPLORATION COMPANY, LIMITED 

N.T.S. E 

PROPERTY 

ROCK SAMPLE REPORT 

DATE - 
PROJECT. /2-3 

G = GEOCHEM A = ASSAY 



n 

NORANDA EXPLORATION COMPANY, LIMITED 

PROPERTY ~ / r l / t s c c  
ROCK SAMPLE REPORT 

4 M P L E  NO.  L O C A T I O N  & DESCRIPT ION 

N.T.S. A w//U,,. / 5 



ACME ANA'TICAL LABORATORIES LTD. 852 E. HASTINOS ST, VANCOUVER B.C. V6A 1R6 PHONE(604)253-3158 FAf(604)253-1716 

GEOCHEMICAL ,. ALYBT8 CERTIFICATE (31L) 
Noranda Exploration Co. Ltd. PROJECT 9008-034 123 File # 90-3350 Page 1 

P.O. B o x  2380,  1 0 5 0  D a v i e ,  V a n c o w e r  BC V6B 315 

I C P  - .500 GRAM SAMPLE I S  DIGESTED WITH 3ML 3 - 1 - 2  HCL-HN03-HZ0 AT 9 5  DEG. C FOR ONE HOUR AND I S  DILUTED TO 10 H L  WITH WATER. 
T H I S  LEACH I S  PARTIAL FOR MN FE SR CA P LA CR MG BA T I  B U AND L I M I T E D  FOR NA K AND AL. AU DETECTION L I M I T  BY I C P  I S  3 PPH. - SAMPLE TYPE: R o c k  AUC ANALYSIS BY ACID LEACH/AA FROM 1 0  GM SAMPLE. n P - 

. DATE RECEIVEDr rw; 9 1 9 9 0  DATE REPORT HRImDr dq b / @  SIGNED BY.. TOYE, C.LEONG, J.UANG: CERTIFIED B.C. ASSAYERS 



N o r a n d a  E x p l o r a t i o n  C o .  L t d .  PRO, 1T 9008-034 123 FILE # 90-3350 .ge 2 

116174 
116175 
STANDARD C/AU-R 



NORANDA EXPLORATIUN COMPANY, LlMlTED 

N.T.S. 9 2 N//D,, 15 

PROPERTY DATE 404.  PO 
ROCK SAMPLE REPORT PROJECT 12 3 

I 



5 

1 

NORANDA EXPLORATIUII COMPANY, LIMITED 

P R O P E R T Y  & ~ d  c 
ROCK SAMPLE REPORT 

N.T.S. Fa N,//< /S 

DATE A@$. $/PO 
PROJECT. /2 3 

SAMPLED 
BY 



j 

NORANDA E X P L O R A T I ~  COMPANY, LIMITED 

PROPERTY l \ le w u  c 
ROCK SAMPLE REPORT 

/ 

N.T.S. ?J h///q.f'S 
DATE -&A&- 
 PROJECT-&^^^- 

AMPLE NO. LOCATION & DESCRIPTION 

C - C E W U C L I  A - ACCAV 



NORANDA EXPLORA I ION COMPANY, LIMITED 

PROPERTY ~ . ( e Y f l O t  

ROCK SAMPLE REPORT 

S A M P L E  NO. L O C A T I O N  & DESCRIPT ION 

DATE ~ U Y .  B/$o 
PROJECT / d 3  

C - CEAPUCLI A - A C C A V  



I i 
NORANDA EXPLORATI~IJ COMPANY, LIMITED 

PROPERTY n/cwdL 
ROCK SAMPLE REPORT 

AMPLE NO. LOCATION 5 DESCRIPTION 

N.T.S. 93 /V //o, 11 

DATE 4 4 9 .  # / F D  
PROJECT, I33 



( I 

/ 
NORANDA EXPLORATIUN COMPANY, LIMITED 

N.T.S. 93 /1//0, /5 
PROPERTY DATE 4 . 9  - Y/FO 

ROCK SAMPLE REPORT PROJECT / d  3 
SAMPLED 

B Y  



r i  

NORANOA EXPLORATIL.. COMPANY, LIMITED 

PROPERTY N t w ~ a c  
ROCK SAMPLE REPORT 

DATE A o ~ .  $' /FO 
PROJECT. la .? 

G = GEOC,HEM A = ASSAY 

SAMPLED 
B Y  



j 

NORANDA EXPLORAT~UI\I COMPANY, LIMITED 

PROPERTY f l w m a c  
ROCK SAMPLE REPORT 

AMPLE NO.  L O C A T I O N  5 DESCRIPT ION I SuLPHlDEs Yo I T Y P E  I w l D T t i  

N.T.S. 92 NA?, 15 

DATE 

PROJECT j 2 3  



' / 1 
NORANDA EXPLORATI,,~ COMPANY, LIMITED 

N .T.S. 9 2 4  - 
5 DATE LC( g/90 

ROCK SAMPLE REPORT PROJECT 

AMPLE NO. LOCATION & DESCRIPTION 

P- - l l C A P U E L I  A - A C C A V  



' 
NORANDA EXPLORATI,~ COMPANY, LIMITED 

PROPERTY d%%~-. 
ROCK SAMPLE REPORT 

AMPLE NO. L O C A T I O N  & DESCRIPT ION 

PROJECT. (23 



AMPLE NO. 

' i  ! 
! '  

NORANDA EXPLORATI~I\I COMPANY, LIMITED 

I 

N.T.S. 

PROPERTY DATE 

ROCK SAMPLE REPORT PROJECT, 



. " -,- * .--.- . -- - 

-. i ' i 

NORANDA EXPLORATI~IV COMPANY, LIMITED 

N.T.S. s 2 A&O/, $- 
I '  

PROPERTY a(Imh DATE 4d08: (444  

ROCK SAMPLE REPORT PROJECT l2 3 

\MPLE N O .  L O C A T I O N  & DESCRIPTION 
SAMPLED 

B Y  



NORANDA EXPLORATIC~IJ COMPANY, LIMITED 

PROPERTY 

ROCK SAMPLE REPORT 

N.T.S. 9 2  N 

SAMPLED 
B Y  



L . '  
\ I 

NORANDA EXPLORATtc , COMPANY, LIMITED 

J PROPERTY 1 @JAs 
ROCK SAMPLE REPORT 

C, = GFMHFM A = A S S A Y  



I I 

NORANDA EXPLORATL,~ COMPANY, LIMITED 

PROPERTY M H -  
ROCK SAMPLE REPORT 

N.T.S. 

DATE D ? / ~ J  

PROJECT ( 2  3 
SAMPLED 

8 Y 



- - -- , , \ - - - - p a r ; - - ~ ~ 9 1 9 1  - 

- A& .ANALYTICAL LABORATORIES LTD . 852 E. HASTINOS ST. VANCOUVER B.C. V6A 1R6 PHONE(604) 253-3158 PU(604) 253-17 16 

GEOCHEMICAL LLYSIS CERTIFICATE (%6) 1 
N o r a n d a  E m l o r a t i o n  C o .  L t d .  PROJECT 9008-042 123 File # 90-3430 

P.O. Box 2380, 1 0 5 0  D a v i e ,  V a n c o w e r  BC V6B 3 1 5  

R 1 1 9 4 5 6  
R 1 1 9 4 5 7  
R 1 1 9 4 5 8  
R 1 1 9 4 5 9  
STANDARD C L 

I C P  - .SO0 GRAM SAMPLE I S  DIGESTED WITH 3ML 3 - 1 - 2  HCL-HNO3-HZ0 AT 9 5  DEG. C FOR ONE HOUR AND I S  DILUTED TO 1 0  ML WITH WATER. 
T H I S  LEACH I S  PARTIAL FOR MN FE SR CA P LA CR MG BA T I  B U AND L I M I T E D  FOR NA K AND AL. AU DETECTION L I M I T  BY I C P  I S  3 PPH. 
- SAMPLE TYPE: R o c k  AU* ANALYSIS BY ACID LEACH/AA FROM 1 0  GM SAMPLE. 

DATE RECEIVED 8 AUG 13 1 9 9 0  DATE REPORT MAILED 8 AT l7 /40 .  C.LEONG, J.UANG; CERTIFIED B.C. ASSAYERS 
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NORANDA EXPLORATluN COMPbNY, LIMITED 

PROPERTY C DATE - 
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NORANDA EXPLORAl ION COMPANY, LIMITED 

PROPERTY 

S A M P L E  R E P O R T  

SAMPLE NO.  L O C A T I O N  81 DESCRlPT lON T Y P E  
, 

W I D T H  



I 
NORANDA EXPLORATIUN COMPANY, LIMITED 

ROCK SAMPLE REPORT PROJECT 123 

SAMPLE NO.  L O C A T I O N  & DESCRIPT ION 



ACME ANA ICAL LABORATORIES LTD. 852 E. HASTINOS ST. VAp'-WVER B. C.  V6A 1R6 PHONE(604)253-3158 FAf(604)253-1716 

GEOCHEMICAL L 4 Y S I S  CERTIFICATE I~ ,L(  b\w (3R ) 
Noranda -loration Co. Ltd. PROJECT 9008-087 123 File # 90-3698 

P.O. Box 2380, 1050 Davie,  V a n c o w e r  BC V6B 315 

ICP - -500  GRAM SAMPLE I S  DIGESTED UITH U(L 3 - 1 - 2  HCL-HN03-HZ0 AT % DEG. C FOR ONE HOUR AND I S  DILUTED TO 1 0  ML UITH UATER. 
THIS LEACH I S  PARTIAL FOR MN FE SR CA P LA CR MG BA T I  B U AND LIMITED FOR NA K AND AL. AU DETECTION L IMIT  BY ICP I S  3 PW.  
- SAMPLE TYPE: Rock AU* ANALYSIS BY ACID LEACH/M FROM 10 GM SAMPLE. 

DATE RECEIVED : AUG 2 1  1990 DATE REPORT MAILED: c. R SIGNED BY. . . . . . . .D.TOYE, C.LEONG, J.UANG; CERTIFIED B.C. ASSAYERS 

/ ASSAY --. RECOMMENDED 
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APPENDIX V 

STATEMENT OF COSTS 



NORANDA EXPLORATION COMPANY, L l  MI TED 

STATEMENT OF COSTS 

PROJECT: Newmac (~ewmac, St. Teresa 1 , St. Teresa 6) 

TYPE OF GEOLOG I CAL , GBOCHEMI CAL, GEOPHYS l CAL 

a) Wages : 

No. o f  Days 166 Mandays 

Rate p e r  Day $ 1 1  9.67 
Dates From: June 15 - J u l y  21/90 

T o t a l  Wages 1 6 6 x  $ 119.67 

b) Food & Accomodati ons : 

No. o f  Days 166 Mandays 

Rate p e r  Day $31.05 

Dates From: June 15 - J u l y  21/90 

To ta l  Costs 166.x $31.05 

c) Transpor ta  ti on : 

No. o f  Days 37 Days 

Rate p e r  Day $52.34 

Dates From: June 15 - J u l y  21/90 

To ta l  Costs 37 $52.34 

d) Inst rument  Renta l :  

Type o f  Ins t rument  

No. o f  Days 

Rate p e r  Day $ 

Dates From: 

To ta l  Costs x $ 

Type o f  Ins t rument  

No. o f  Days 

Rate p e r  Day $ 

Da tes From: 

To ta l  Costs 

DATE: January 7, 1991 



e )  Analysis: 
(see attached schedule) 

f) Cost o f  preparation o f  Report 

Author : 

Drafting.: 

Typing: 

g )  Other: 

C m  t rac tor  

L loyd  Geophysics L td .  
Magnetometer Survey 28.6 kms x $167.21 

( Inc ludes  food & accommodation) 
I .P. Survey 24.575 kms x $1,409.33 

( Inc ludes  food  & accommodation) 

White Saddle A i r  
10.7 h r s  @ $700.00/hr ($625.00 f l i g h t  + $75.00 f u e l )  

To ta l  Cost 

U n i t  cos t s  f o r  

No. o f  Days 

No. o f  U n i  t s  

Un i t cos t s  

To ta l  Cost 

U n i t  cos t s  f o r  
No. o f  Days 
No. o f  U n i t s  
U r i i  t Costs 
To ta l  Costs 

U n i t  Costs f o r  
No. o f  Days 
No. o f  U n i t s  
U n i t  Costs 
To ta l  Costs 

Geology 

22 days 

67 mandays 

Geochem 
20 days 
805 samples 
$1 7.49/sample 
805 x $17.49 

L i n e c u t t i n g  
14 days 
56.025 kms 
$238.73/km 
56.025 x $238.73 



k)  U n i t  Costs f o r  Magnetometer Survey 
No. o f  Days 6 days 
No. o f  U n i t s  28.6 kms 

F U n i t  Costs $1 69.83/km 
T o t a l  Costs $169.83 x 28.6 kms 

1 )  U n i t  Costs f o r  I .P .  Survey 
No. o f  Days 18 days 
No. o f  U n i t s  24:575 km 
U n i t  Costs $1,466.24/km 
T o t a l  Costs 24 .575x$1,466 .24  

GRAND TOTAL 



PROJECT: 

NORANDA EXPLORATION COMPANY, L l M l  TED 

DETAl L S  O F  ANALYSES COSTS 

ELEMENT NO. O F  DETERMI NATIONS 

sol LS I C P  ' 664 
(30 E l e m e n t  
+ Geochem Au)  

ROCKS I CP* 
(30 E l e m e n t  
+ Geochem A u )  

COST P E R  DETE RM l NAT l ON TOTAL COSTS 

$ 1 1 . 3 5  $ 7 , 5 3 6 . 4 0  

$1 3 . 5 0  

TOTAL 



NORANDA EXPLORATION COMPANY, Ll MITE0 

STATEMENT OF COSTS 

PROJECT: Newmac (Newmac East ~ r o u p )  DATE: January 7, 1991 

TYPE OF REPORT: GEOLOGICAL, GEOCHEMICAL, GEOPHYSICAL 

a) Wages : 

No. o f  Days 60 mandays 

Rate per Day $119.67 

Dates From: J u l y  22 - August 14/90 

T o t a l  Wages 60 x $ 119.67 

b) Food & Accomodations : 

No. o f  Days 60 mandays 

R a t e p e r  Day $31.05 

Dates From: J u l y  22 - August 

To ta l  Costs 6 0 . x  $31.05 

c) Transpor ta  ti on : 

No. o f  Days 23 days 

Rate p e r  Day $ 52.34 

Dates From: J u l y  22 - August 14/90 

To ta l  Costs 23 X $52.34 

d) Inst rument  Ren ta l :  

Type o f  Ins t rument  

No. o f  Days 

Rate p e r  Day $ 

Dates From: 

Tota l  Costs 

Type o f  I ns t runlen t 

No. o f  Oays 

Rate p e r  Day $ 

Da tes From: 

To ta l  Costs 



1 e )  Analysis: 

1 (See attached schedule) 

! 
! 

f )  Cost of preparation o f  Report 
I 

i Author : 

Drafting.: 

Typing: 

g) Other: 

Con t rac tor  . 
L l oyd  Geophysics Ltd.  

Magnetometer Survey 8.8 kms x $167.21/km 
( i nc 1 udes  food & accommodat i on) 

I .P. Survey 5.725 kms x $1,409.33/km 
( i nc l udes  food '& accommodation) 

White Saddle A i r  

5.6 h r s  @ $700.00/hr ($625.00 f l i g h t  + $75.00 f u e l )  

T o t a l  Cost 

h)  U n i t  cos t s  f o r  ~~~l~~~ 

NO. o f  Days 7 days 

No. o f  Uni t s  10 mandays 

U n i t  c o s t s  $249.16 / manday 

T o t a l  Cost 10 x $249.16 

i )  U n i t  Costs f o r  Geochern 
No. o f  Days 9 days 
No. o f  U n i t s  556 samples 
U n i t  Costs $1 8.23/sampl e 
To ta l  Costs 556 x $18.23 

j) U n i t  c o s t s  f o r  L i n e c u t t i n g  
No. o f  days 15 days 
N o . o f U n i t s  33.1 kms 
U n i t  Costs $202.98/km 
To ta l  Costs 33.1 x $202.98 



k)  U n i t  Costs f o r  Magnetometer Survey 
No. o f  Days 2 days 
No. o f  Uni ts  8 . 8  kms 
Un i t Costs $201.30/km 

Tota l  Costs 8 . 8  x $201.30 

1) U n i t  Costs f o r  I .P .  Survey 
No. o f  Days 4 days 
No. o f  Uni ts  5.725 kms 
U n i t  Costs $1,630.81/km 

Tota l  Costs 5.725 x $1,630.81 

GRAND TOTAL 



ROCKS 

NORANDA EXPLORATI ON COMPANY, L l  M I  TED 

(WESTERN D I v I s I ON) 

DETAl L S  OF ANALYSES COSTS 

PROJECT: 

ELEMENT NO. OF DETERMI N A T I  ONS 

I CP ' 539 
(30 E l e m e n t  
+ Geochem AU) 

I CP 
(30 E l e m e n t  
+ Geochem Au) 

COST PER DETERM l NAT l ON TOTAL COSTS 

$1 1.35 $ 6 ~  17.65 

TOTAL 



NORANDA EXPLORATION COMPANY, L l  MI TED 

STATEMENT OF COSTS 

Wages : 

No. o f  Days 

Rate p e r  Day $ 

Dates From: 

To ta i  Wages X $ 

Food & Accomoda t i ons : 

No. o f  Days 

Rate p e r  Day $ 

Dates From: 

To ta l  Costs 

Transpor ta  ti on : 

No. o f  Days 

Rate p e r  Day $ 

Dates From: 

To ta l  Costs 

Inst rument  Ren ta l :  

Type o f  Ins t rument  

No. o f  Days 

Rate p e r  Day $ 

Dates From: 

To ta l  Costs x $ 

Type o f  Ins t rument  

No. o f  Days 

Rate p e r  Day $ 

Dates From: 

To ta l  Costs 



1 1 
I: a e)  Analysis: 

(see attached schedule) 
E 
I 
I f)  Cost o f  preparation o f  Report 
F 

Author: 

Drafting: 

Typing: 

g) Other: 

Contractor 

Aerodat L td .  

To ta l  Cost 

He1 i c o p t e r  - Borne magnet ic,  e lec t romagnet i c  & VLF-EM Survey $62,200.00 

h )  U n i t  cos ts  f o r  A i r bo rne  Survey 

No. o f  Days 8 days 

No. o f  Un i  t s  435 1 i n e  kms 

Un i t cos t s  $142.99 /km 

To ta l  Cost 4 3 5 ~  $142.99 



APPENDIX VI 

STATEMENT OF QUALIFICATIONS 



STATEMENT OF QUALIFICATIONS ........................... 

I, D. Graham Gill of the city of Vancouver, province of 
British Columbia, hereby certify that: 

I am a geologist residing at #126-8600 General Currie Road, 
Richmond B.C. 

I have graduated from the University of British Columbia in 
1983 with a BSc in geology. 

I have worked in mineral exploration since 1979. 

I have been a temporary employee with Noranda Exploration 
Company, Limited since May, 1979 and a permanent employee 
since November, 1987. 

D. Graham Gill 



STATEMENT OF QUALIFICATIONS 

I, Ted Wong, of the City of Vancouver, Province of British 
Columbia, hereby certify that: 

3 

1. I am a geophysicist residing in Burnaby, B.C. 

2. I have graduated from the University of British Columbia in 
1983 with a B.Sc. in Geophysics. 

3. I am a professional geophysicist, registered with the 
~ssociation of Professional Engineers, ~eologists and 
~eophysicists of Alberta. I am a licensed professional 
geophysicist, registered with the ~ssociation of ~rofessional 
Engineers, Geologists and ~eophysicists of the Northwest 
Territories. 

4. I have practised by profession on a continual basis since 
1984. 

1; 
5. I have been employed by Noranda ~xploration Company, ~imited 

since September, 1989. 

Ted T. Wong 


