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The Pass property lies 190 kilometres north of Smithers, just south of Carruthers Pass. 
There are no roads into the area, which must be accessed by helicopter. The Pass 1 and 
2 claim blocks were staked, by Phelps Dodge in 1998 to cover ground with copper-gold 
potential, recognized from GIS analysis of government regional stream sediment survey 
data. An additional claim block, Pass 3, was added in 1999 to cover possible strike extents 
of a massive sulphide showing found through prospecting in the same year. The claims 
overlie upper Triassic Takla Group Dewar Formation and Asitka Group volcanic and 
sedimentary rocks from which stream sediments returned elevated copper, gold, lead, and 
antimony. 

Work in 2000 consisted of geochemical sampling, prospecting along with electro-magnetic 
and magnetic surveying. Prospecting has resulted in the discovery of several small 
chalcopyrite and chalcocite veins which returned assay values up to 1.4% Cu, 13.6 g/t Ag 
and anomalous Au. In addition, geochemical soil sampling on the Pass 3 claims collected 
several soil samples that are anomalous in Cu, Zn and Ag. Geophysical work proved to 
be unsuccessful in delineating any further extents to the massive sulphide lens found during 
the 1999 field season. 
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INTRODUCTION 

This report describes a program of prospecting, geochemical soil surveying, geological 
mapping, and EM /magnetic geophysical surveying that was conducted on the Pass property 
during 2000. In total, 3 man-days were spent conducting the geophysical surveys on July 
23”, 2000 and an additional 6 man-days mapping and prospecting the property on August 
2p and August 28rh, 2000. Details of the work program and results are presented herein. 

LOCATION AND ACCESS 

The Pass property (Figure 1) is located in the Hogem Ranges of north-central British 
Columbia, approximately 190 kilometres north of Smithers, British Columbia. The claims lie 
amid a rugged group of mountain peaks that are bounded by Quenada Creek and Carruthers 
Creek. Elevations range from approximately 1370 metres at Carruthers Pass on the 
northeast side of the Pass 2 claim to 2020 metres on a peak central to the claims. There are 
no roads and access is by helicopter from Smithers or from seasonal helicopter bases at the 
400 km Camp along the Kemess Mine access road, some 20 kilometres north of the property 
or from the Silver Creek Camp, -80 km southeast. Geophysical work was based out of the 
400 km Camp and the geochemical sampling from the Silver Creek Camp 

CLAIMS 

The Pass property (Figure 1) at the time of this work program comprised three 4-post mineral 
claims totalling 60 units. The claims are centred at 56” 18’ north latitude, 126” 16’ west 
longitude and shown on Ministry of Energy and Mines claim map 94DIOSW. Pertinent details 
are tabulated below. Expiry dates shown assume that current work is accepted for 
assessment purposes. 

Table 1: CLAIM DATA 

Claim Name i Record Number Units Expiry Date 

Pass 1 365537 20 September 5, 2001 

Pass 2 365538 20 September 5, 2001 

Pass 3 371846 20 September 18. 2001 

Total Unite 60 
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HISTORY 

The first recorded work in the area was done on the Car 1-64 and Ani l-64 claims, in 1973 
by Interior Syndicate (B.C Department of Mines and Petroleum Resources, 1974). They 
performed 1” to 1000’ geological mapping on the Car claims and a silt and soil sampling 
program that totalled 118 samples, on the Ani claims. During Interior Syndicate’s 1973 work 
they discovered quartz-sulphide veins and pyrite alteration around a diorite intrusion and 
cutting Dewar Formation host rocks. One sample taken from one of these veins during 
regional mapping in 1948 by the Geological Survey of Canada (Lord, 1948) was assayed 
and returned 0.34 g/t Au, 327 g/t Ag, 0.82% Cu, 7.15% Pb, 1 .O% Zn. 

British Columbia regional geochemical survey released in July 1997 documented results of 
stream sediment samples collected from five creeks draining the property area that returned 
74 to 240 ppm copper and 142 to 342 ppm zinc. 

In 1998, based on the results of the 1997 BC regional geochemical survey, Phelps Dodge 
Corp. of Canada Ltd. conducted a reconnaissance soil and stream sediment sampling 
program of the anomalous drainages. From the results of the reconnaissance sampling, 
two 20-unit claim blocks were staked by Phelps Dodge, later that year. Further prospecting 
in 1999, discovered a massive sulphide lens on the Pass 2 claim and subsequently the 
Pass 3 claim was staked to cover possible strike extents to the massive sulphide horizon. 

REGIONAL GEOLOGY 

The Pass property is situated in the eastern lntermontane belt of the Canadian Cordillera, 
just west of the Pinchillngenika fault (Figure 2)(Richards, 1975). East of the fault, upper 
Triassic Takla Group basic to intermediate volcanic rocks is intruded by the large, early 
Jurassic Hogem Batholith, some 5.5 kilometres east of the claim block. On the western side 
of the fault, the Stikinia, Quesnellia and Cache Creek terranes meet in a structurally 
complex zone of numerous, easterly dipping thrust sheets, Upper Triassic Takla Group arc 
volcanics of Quesnellia and Mississippian to upper Triassic Cache Creek ocean derived 
volcanic and sedimentary rocks have both been thrust over lower and middle Jurassic 
Hazelton Group arc volcanic rocks of Stikinia. Permian Asitka Group volcanic and 
sedimentary rocks are sporadically exposed throughout the area, often at the bases of 
thrust sheets. Several late Cretaceous Axelgold layered gabbroic plutons cut Cache Creek 
and Hazelton Group rocks south of the property. 

The Pass property lies within a shallow, east dipping thrust sheet, bounded on the west by 
the Quenada Fault and, on the east, by the lngenika Fault. Intermediate igneous and 
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REGIONAL GEOLOGY LEGEh-D 

STRATIFIED ROCKS 
UPPER TERTIARY and/or QUATERNARY 
TQvb basalt; flow breccia, plugs and dykes 
UPPER CRETACEOUS to EOCENE 
JTB BROTHERS PEAK FORMATION: conglomerate, sandsmix, siltstone, acid tuff, minor coal 
UK.1 TANGO CREEK FORMATION: conglomerate, sandstone, siltstone: minor coal 
MIDDLE and UPPER JURASSIC 

BOWSER LAKE GROUP 
UJV Volcanics: basalt and axldesite flow, breccia, tuff. lahal 
UJS Sediments: sandstone, siltslime: argillite, conglomerate; mimx coal 
IlllIlA ASHMAN FORMATION: argillite, siltstone; minor salldstone, tuff 
LOWER atld MIDDLE JURASSIC 

IlllJS 
IJN 

HAZELTON GROUP 
SMlTHERS FORMATION: grepacke, siltstone; sandstone, luff 
NILKITKWA FORMATION: argillite, siltstone, greywacke, turf; minor sandstone, 
limestone 

1JC 
IJT 

CARRUTHERS MEMBER: basalt and and&e flow: breccia, pillow breccia, tuff 
TELKWA FORMATION: talc-alkaline basalt and&e. dacite and rhyolite flow, 
breccia, tuff, labar, innavolcanic fanglomerate, conglomerate, sandstone, siltstone: (Illll) polymic~ic 
conglomerate with Asitka, Takla and grauitic clasts 

C‘PPER TRIASSIC 

uTRsM 

TAKLA GROUP 
MOOSEVALE FORMATION: and&tic and basahic volca~~ic congiomemte, breccia. 
sandslone, tuff, argillite 
SAVAGE MOUNTAIN FORMATION: basic augite po’phyly basalt flow; breccia, pillow breccia, tuff, 
imerbedded bladed feldspar porphyry 

UTRD DEWAR FORMATION: tuff, saudstone, areillite; minor limcstol>e, breccia 
UTRV Volcaics: basic to iniamediate flow, breccia, Luff, green phyllite, phyllitic schist: minor sediments 
uTRs Sediments: argillite, tiff, sandstone, phyllite and phyllitic schist; limestone, skam 
PERMIAN, TRIASSIC and JURASSIC 
PTRLT LAY RANGE ASSEMBLAGE al>d TAKLA GROUP 
PTRS SITLIKA ASSEM8LAGE: sericite, chlorite, siliceous schist and phyll& minor marble 
PERMIAN 
PA ASITKA GROUP: basal& ~hyolite, tuff, chert, argillite, carbonate 
PENNSYLVAKIAN and PERMIAN 
PPI. LAY RANGE ASSEMBLAGE: basic volcanics, calcaeous phyllite, quaw& limestone 
WC CACHE CREEK GROUP: (s) siliceous phyllite., metachert, marble; (v) greenslone, amphibolite 
UPPER PROTEROZOIC 
PE ESPEE FORMATION: limeslone; minor dolostone 
PT TSAYDIZ FORMATION: sericitic phyllite 
PS SWANELL. FORMATION: quartzo-feldspathic, g&y sandstone, siltstox~ shale and conglomerate, 

metamorphic equivalents from chlorile to kym>ite grade 
INTRUSIVE ROCKS 

EOCENE 
~Tqm JUSTBERG INTRUSIONS: qualz monzonite, quartz-eye porphyry: feel% 
LATE CRETACEOUS 
Lkgd AXELGOLD LAYERED INTRUSIVES: gabbra diabase 
EARLY CRETACEOUS and LATER 
I’K quartz monzodiorite, quanz diorite, granodiorite, quartz diorite 
EARLY JURASSIC 

Ll’Rgb gabbro, diabase; hypabyssal augite porphyry 
*+++ Alaskan-type ultramafics 
LATE PALEOZOIC and TRlASSlC 
+++++++ Alpine ulbamafics; serpentinite, serpentinized peridotite, greastone 



r 

r 

sedimentary rocks belonging to the upper Triassic Dewar Formation of the Takla Group 
. underlie most of the property. A secondary thrust fault, sub-parallel to the Quenada Fault 

cuts the eastern part of the property and separates rocks of the Dewar Formation and the 
Asitka Group. 

PROPERTY GEOLOGY 

Upper Triassic Takla Group volcanic and sedimentary rocks of the Dewar Formation 
underlie the most of the claims with a fault bounded sliver of Permian Asitka Group in the 
easternmost portion (Figure 2). Dewar Formation shale, siltstone, cherty siltstone, and 
intermediate to mafic volcanic rocks and sills and minor chert comprise much of the rock in 
the central and eastern claims. Shale units are black and pyritic/pyrrhotitic with minor 
siltstone, andesitic tuff and limestone interbeds. Grey to light green siltstone is well bedded, 
locally siliceous and is intercalated with minor shale, basalt and andesitic tuff. Chert is white 
to dark grey and well layered, with minor siltstone and shale interbeds. Igneous rocks 
consist of olive green andesitic sills with some reworked epiclastic units, mafic to 
intermediate flows and tuff and rare finely laminated felsic tuff. Mafic to intermediate 
epiclastic breccias, conglomerates, and greywackes with minor intercalated shale beds of 
the Dewar Formation underlie the western portion of the claims (Pass 1). 

Asitka Group rocks consist of argillite, chert, basalt, tuffaceous and argillaceous carbonate 
(Monger, et a/., 1991). These rocks are separated from the Dewar Formation on the claims 
by a shallow to moderate dipping west directed thrust fault. Deformation within the Dewar 
Formation rocks increases with proximity to the thrust fault. Within the fault, the competent 
limestone and siltstone layers are broken into sigmoidal lenses between tightly folded shale 
layers. The wavelength of folds decreases from centimetre scale folds within 100 m of the 
fault to broad 10 to 100 m scale folds throughout much of the property. 

A small hornblende-diorite stock occurs within the centre of the claims. It is medium grained 
and appears to have induced the formation of quartz veins +/- arsenopyrite, chalcopyrite, 
sphalerite, and galena which occur in the Dewar Formation rocks to the north of the 
intrusion. 

Disseminated pyrite or pyrrhotite is common as well as along fracture fillings and bedding 
planes in sedimentary rocks and locally in igneous rocks. Concentrations up to 20% have 
been observed generally within black shale where pyrite/pyrrhotite occurs locally as pods 
or beds 
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r Within the Pass 2 claim block, a sulphide rich shale horizon with massive sulphide lenses 
was discovered with samples grading 0.17% and 0.85% Cu and anomalous silver. Shale 
samples taken east of the massive sulphide showing returned 1 .I to 3.0 g/t Ag with little Cu. 

200D WORK PROGRAM 

The 2000 work program on Pass property consisted of an electro-magnetic and magnetic 
survey on July 23’, 2000 and contour soil sampling accompanied by prospecting between 
August 27” and 28’“, 2000. 

Seventeen grab samples and twenty-three soil samples were taken and sent to Acme 
Analytical Laboratories Ltd. in Vancouver, B.C. for preparation and analysis by Ultratrace 
ICP-MS. Sample descriptions are compiled in Appendix I, analytical procedures and 
certificates are included in Appendix II, Sample locations and results for copper, zinc, and 
silver are shown in Figure 4. 

Geophysical work was conducted and supervised by Peter E. Walcott and Associates Ltd. 
and assisted by Phelps Dodge employees. A small grid comprising 1000 metres of 
magnetic and 625 metres of electro-magnetic survey was completed in the valley north of 
the massive sulphide showing on Pass 2 (Figure 3). Appendix Ill contains a description of 
the methods and details of the results from the surveys. 

RESULTS 

The logistical report along with total field magnetic, vertical gradient magnetic, and 
electromagnetic profiles are in Appendix Ill. Vertical gradient, total field magnetic and 
electromagnetic geophysical survey methods all failed to show a response which would 
indicate the continuation of the massive sulphide lens beneath talus cover within the valley 
directly north of the outcropping massive sulphide lens. This despite the fact that the 
massive sulphide and the surrounding rocks contain 5 to 70% pyrrhotite and are magnetic. 

However. prospecting on the Pass 3 claim block found more shale interbedded with 
massive pyrite layers and several chalcopyrite and malachite stained veins within shale and 
cherty siltstone. Select rock samples from the chalcopyrite veins returned assay values up 
to 1.4% Cu, 13.6 g/t Ag. 1734 ppm Zn, and 230 ppb Au. In addition, soil sampling on the 
Pass 3 claims collected several samples that are anomalous in Cu, Zn and Ag. Soil 
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sampling results are summarized in table 2. Rock and soil sample locations are plotted in 
figure 4 and summaries of analytical results with notes are in Appendix I. 

Table 2: SUMMARY OF SOIL GEOCHEMISTRY 

Element # of Anomolous Samples Highest Value Comments I 

cu 10 samples > 400 ppm 633 ppm 400 m of > 400 ppm 

Zn 6 samples > 400 ppm 880 ppm 

Ag 11 samples > 300 ppb 2084 ppb 3 samples > 1000 ppb 

CONCLUSIONS AND RECOMMENDATIONS 

Both electro-magnetic and vertical gradientiota field magnetic geophysical surveys failed 
to reveal any distinct anomalies extending along strike from the pyrrhotite rich rocks in and 
around the massive sulphide lenses. The lack of a geophysical signature for the massive 
sulphide horizon may be due to two reasons (1) the horizon doesn’t extend below cover 
(over the 25 m to the nearest survey line), possibly due to folding or faulting, or (2) the fact 
that all the rocks in the area contain 2-5% pyrrhotite may mean there was not a significant 
contrast in EM and magnetic properties between the target horizon and the surrounding 
rocks. 

However, the geochemical sampling program returned encouraging results. Soil sampling 
results show several strings of samples with elevated copper and silver in areas with little 
to no previous prospecting. Also, the prospecting that was done during this work program 
discovered several new copper showings, which are also anomalous in zinc, silver and gold. 

Hence, more prospecting and geological mapping on the property is warranted in order to 
explain the soil anomalies discovered this year. In addition, the soil sampling programs thus 
far have been widely spaced reconnaissance sampling and further more detailed work 
should also be performed. 
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Expenditures for the 2000 exploration program on the Pass property total $9364.55 and are 
itemized below. A sum of $6000 was used to apply one year of work on the claims as 
documented in this report 

Accommodation and Board 
Assays 

17 Rock samples 
23 Rock samples 

Communication, Satellite Telephone 
Glentel 

Geophysical Contract 
Peter E. Walcott and Associates 

Labour 
Steve Wetherup, geologist 
L. Poznikoff, geologist 
Ted Archibald, contractor 
Rick Roe, contractor 

Transportation, Helicopter 
Interior Helicopters 

Total 

9 mandays @ $70/manday 

$18.40/sample 
$1588/sample 

3 days @ $250/day 
2 days @ $250iday 
2 days @ $240/day 
1 days @ $266.75/day 

6.1 hours @ $842,50/hr 

Prepared by; 

PHELPS DODGE CORPORATION OF CANADA, LIMITED 

Stephen W. Wetherup, BSc. 
Vancouver, B.C. 
November 28,200O 

-c---k 
Robert Scott Cameron, B. SC., P. Geo. 
Vancouver, B.C. 
November 28, 2000 

$630.00 

$312.80 
$365.24 

$ 360.50 

$ 560.00 

$750.00 
$500.00 
$480.00 
$266.75 

$ 5139.26 

$9364.55 

Phelps Dodge Corporation of Canada, Limited 
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I, Stephen William Wetherup, certify to the following: 

I. I am a consulting geologist currently residing at #307 - 1106 Pacific Street, 
Vancouver. B.C. 

2. I am a Geoscientist in Training (G.I.T.) in the Association of Professional Engineers 
and Geoscientists of British Columbia. 

3. 

4. 

My academic qualifications are: 

B.Sc., Honours, University of Manitoba, Winnipeg, Manitoba 

I have been engaged in geological work since graduation in 1995. 

. Wetherup, BSc. 
Vancouver, B.C. 
November 21,200O 



I, Robert Scott Cameron certify to the following: 

1. I am a geologist employed by Phelps Dodge Corporation of Canada Limited, 1409- 
409 Granville Street, Vancouver, BC. 

2. I am a Professional Geoscientist registered with the Association of Professional 
Engineers and Geoscientists of British Columbia. 

3. My academic qualifications are: 

B-SC. Hons., 1981, Carleton University, Ottawa, Ontario 

4. I have been engaged in geological work since graduation in 1981. 

Vancouver, B.C. 
November 21,200O 

Phelps Dodge Corporation of Canada. Limited 

1409.409 Granville Street, Vancouver, SC V6C 1TB 

Telephone (604) 669.2954 Fax (604) 681-3920 



APPENDIX I 

Sample Descriptions and Selected Analytical Results 

Phelps Dodge Cmporation of Canada. Limiled 

1408409 Granville Street. Vancouver, IX “6C ,T6 

Telephone (604) 669-2954 Fax (604) 681-3920 



I 

Pass Property Summary of Soil Assays and Notes 2000 Field Season 
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APPENDIX II 

Analytical Technique and Certificates 

ANALYTICAL METHOD 

ICP-MS A 15 gram sample is digested with 90 millilitres 3-l-2 HCL-HNo,-H,O at 95” 
C for one hour and is diluted to 300 millilitres with water. This leach is 
partial for Mn, Fe, Sr, Ca, P, La, Cr, Mg, Ba, Ti, B, Wand limited for Na, K, 
Ga and Al. The solution is analysed directly by ICP-MS. 
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APPENDIX III 

Geophysical Survey Methods and Results 
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INTRODUCTION. 

On July 23’, 2000, Peter E. Walcott and Associates undertook a small electromagnetic 
and magnetic test survey over four grids on the Pass property, located in the Johannson 
Lake area of British Columbia, for Phelps Dodge Corporation of Canada, Limited. 

The survey was to test the strike extent of a massive sulphide showing discovered in 
1999. 

Measurements of the vertical gradient over a 0.5 metre interval and the total intensity of 
the earth’s magnetic field were obtained at 12.5 metre intervals over the grid established 
by the operator and Phelps Dodge personnel. 

Measurements of amplitude ratio were made at three frequency pairs, 3371112, 1012/l 12, 
30370 12 Hz using an SE. 88 electromagnetic unit employing a coil separation of SO 
m&es. 

The data are presented in profile form on plan maps of the line grid at a scale of 1:2500. 
In addition the total field data are also presented in contour form at the same scale. 

SURVEY SPECIFICATIONS. 

The basic principle of any electromagnetic survey is that when conductors are subjected 
to primary alternating fields secondary magnetic fields are induced in them. 
Measurements of these secondary fields give indications as to the size, shape and 
conductivity of conductors. In the absence of conductors no secondary fields are 
obtained. 

The electromagnetic survey was carried out using an SE 88 Genie electromagnetic 
system manufactures by Scintrex Limited of Metropolitan Toronto, Ontario. The 
operation of this system is based on the simultaneous transmission of two pre selected, 
well separated frequencies from the transmitter: and the simultaneous reception and 
amplitude comparison of the resultant signals by a single receiver. There is no cable or 
radio link between the coils, and since there are effectively no coil geometry errors, the 
instrument is very effective in rugged topography and heavily forested areas. In the 



absence of atmospheric. noise useful amplitude ratio changes may be made up to a 
transmitter-receiver separation of 150 metres. 

On this survey measurements were made at three frequency pairs, 337/l 12, 1012/l 12 and 
30370 12 Hz, at a 50 metre coil separation. 

The magnetic survey was carried out using an Onmi proton precession magnetometer 
manufactured by EDA Instruments of Metropolitan Toronto, The instrument measures 
variations in the total intensity of the earth’s magnetic field to an accuracy of plus or 
minus 1 gamma. Corrections for diurnal variations of the earth’s field were made by 
comparison with a similar base instrument. 

Measurements of the vertical gradient were also obtained by using a second sensor 0.5 
metres apart and recording the difference in intensity in nanoteslas per metre measured at 
the mid point of the sensor spacing. 

In all some 1.0 kilometres of magnetic and 0.625 km of electromagnetic surveying were 
carried out using the above described methods. 














