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SUMMARY 

The Wolf property, in southeast Yukon, is underlain by Mississippian aged, intermediate to 

felsic volcaniclastic rocks and minor intercalated tuffaceous sediments. The current Wolf 

claims cover an area which has been explored intermittently during the last 40 years for massive 

sulphide mineralization. The property has been explored since 1995 by Atna Resources Ltd. 

under an option agreement with YGC Resources Ltd. The discovery of a previously 

undocumented galena-bearing barite horizon by Atna in 1995 led to a further evaluation of this 

target in 1996. 

The Wolf project in 1996 was divided in two phases. The first phase, consisted of a progam of 

grid soil sampling, hand-trenching and sampling. This work was carried out on the north end of 

the property The initial program, expanded the known limits of the target barite showing from 

about 2 metres to greater than 5 metres in thickness and revealed a strike length of 27 metres in 

three trenches. The barite horizon provides a new exploration target because it is hosted by 

intermediate tuffaceous rocks which lie in footwall lithologies, approximately 180 metres below 

previously explored massive sulphide horizons. 

Encouraging lead assays provided the support to test the down-dip extension of this showing by 

diamond drilling. Three NQ diamond drill holes, totalling 1310 ft. (399 m), were completed 

from one site in late September. 

A statistical study of seven elements of the soil survey suggests that the barite related Pb-Zn 

mineralization has a distinct geochemical signature. The anomaly plots suggest that there is a 

potential to discover more barite lenses at the lower stratigraphic level. 

Further exploration of the barite horizon is recommended but additional drilling should be 

contingent on resolving some of the structural and stratigraphic correlation problems 

encountered in the drill holes. Better topographic control is also needed before any additional 

drilling is considered. Drill sites require careful field planning to ensure that they are feasible 



1. INTRODUCTION 

The Wolf property, in southeastern Yukon, is underlain by Mississippian aged alkaline, 

intermediate to felsic volcaniclastic rocks, minor flows and intercalated tuffaceous 

sediments. This property has been previously explored for massive sulphide mineralization 

associated with felsic volcanism. Atna Resources Ltd. optioned the property in 1995 from 

YGC Resources Ltd, and conducted a reconnaissance program. The discovery of a 

previously undocumented galena-bearing barite horizon by the Atna crew led to a further 

evaluation of this target in 1996. 

The 1996 program was originally intended to further examine the potential of a galena- 

bearing barite horizon found in 1995. Additional soil sampling was also planned to test the 

northern limits of previously defined geochemical anomalies. The initial program in July 

1996 expanded the known limits of the target barite showing from about 2 metres to greater 

than 5 metres in thickness. Chip sampling of this horizon in 3 trenches returned 

encouraging lead assays which provided the encouragement to test the down-dip extension 

of this showing by diamond drilling later in the season. 

The 1996 exploration program included grid soil sampling, four hand-trenches and three 

diamond drill holes. The program commenced on July 21 with grid soil sampling, hand- 

trenching, mapping and rock sampling in the northwest comer of the property. T h ~ s  phase 

ended on August 4, 1996. A follow-up program, including diamond drilling, was carried out 

during the period from Sept. 1 l to Oct. 1, 1996. 

The writer was contracted by Atna Resources Ltd. to provide exploration field management 

and provide field equipment for the project through Northwest Geological Consulting Ltd. 

The five man crew for the first phase, consisted of the writer, junior geologist Mike 

Tiedgje and field assistants William Kalhert, Ron Beauchamp and Andrey Schmidt. Mike 

Tidgje, William Kalhert and Ron Beauchamp were Atna employees 



During the second, drilling phase, the writer was assisted by Ron Beauchamp 

2. PROPERTY, LOCATION AND ACCESS 

The Wolf property is located approximately 90 km southeast of Ross River, Yukon and 

consists of 18 contiguous mineral claims, covering an area of approximately 378 hectares. 

The property is owned by YGC Resources Ltd. and has been explored since 1995 by Atna 

Resources Ltd. under an option agreement. The claims are recorded in the Watson Lake 

Mining District as follows: 

Name Grant Number Expiry Date 

Wolf 1-18 YB16894-YB16911 March 30,2001 

The property lies within NTS 105G 516 map areas and the coordinates of the approximate 

centre of the property are latitude 62" 20' N and longitude 131" 20' W. 

The property is accessible only by helicopter. Helicopters based within flying distance of the 

property are located at Ross River, Watson Lake and Whitehorse. Mobilization costs were 

reduced during both phases of exploration by utilizing fixed winged aircraft from Ross 

River to the Hoole River airstrip, located 22 km north of the property, and helicopter 

transport from the airstrip to property. 

3. PHYSIOGRAPHY 

The property is located in tf ed St. Cyr Range of the Pelly Mountams, within the 

Yukon Plateau physiographic region of the northern Cordillera. The northeast boundary of 

the Pelly Mountains is marked by Tintina Trench, a major northwest-trending valley and 

surface expression of the Tintina Fault Zone. Elevations in this region range from 

approximately 1000 metres to 2350 metres. Elevat~ons on the property range from 1400 to 
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The area was covered by McConnell glaciation from 26.5 ka to 10 ka and ice flow 

directions in the vicinity of the property are northwesterly. Glaciation has produced broad 

anastomosing valleys surrounding isolated mountains and mountain ranges. Many of these 

valleys are now occupied by underfit streams and rivers. Valley bottoms are typically 

underlain by glaciofluvial sediments covered by grassy wetlands and "buckbrush" with 

patches of black spruce. Lower slopes above the valley floor are draped by colluvial apron 

sediments. Slopes above the valley floor up to tree line are covered by open black spruce 

and balsam fir forest. Tree line varies from 1400 to 1500 metres elevation. Work in 1996 

was carried out on a north-facing slope of Mount Vermillion between elevations of 1420 to 

1800 metres . This area is covered by angular rockfall deposits that form aprons at the bases 

of steep outcrops. Steep slopes provide excellent bedrock exposures but access to these 

outcrops is hindered by extreme slopes, unstable outcrop and talus fans. 

Heavy snow accumulations in this area limit field work from mid May to early October 

4. HISTORY 

The current Wolf claims cover an area which has been explored intermittently during the 

last 40 years for massive sulphide mineralization associated with felsic and intermediate 

volcanic rocks. 

Mineralization in the area was tirst discovered by Newmont in 1955, but not staked until 

1966. A tote road was constructed from the Campbell highway to the property in 1967. 

I The property was restaked in 1972 and 1974. In that year, Hesca Resources Ltd. drilled two 
i 
I x-ray holes totalling 61 m without success. 



a Newmont restaked the area in 1976 and explored the propem with a geochemical survey, 

EM and magnetometer surveys, mapping and hand trenching. Bulldozer Trenching and 

three drill holes totalling 528 m were completed in 1978. 

The area was restaked by Amax in 1982 and explored by mapping and geochemical 

sampling in 1983. 

The property was restaked by YFC resources Ltd. in 1990 and explored by a geochemical 

survey. Cominco optioned the property from YGC Resources and performed geochemical 

surveys and mapping in 1991, followed by a UTEM survey in 1992. 

Atna Resources Ltd. optioned the Wolf claims from YGC Resources Ltd. in 1995 and 

evaluated the property with a small reconnaissance prospecting, mapping and sampling 

program. 

a 

e 

I I 

5 REGIONAL GEOLOGY 

The geology of the Pelly Mountains is stratigraphically and structurally complex. The 

regional geology has been previously described by Mortensen (1982a, b) and others. The 

oldest rocks in the area are a miogeoclinal sequence of Middle Proterozoic to Late 

Ordovician aged clastic sedimentary rocks with minor carbonates and volcanic rocks. This 

sequence accumulated along the western margin of the North American craton. A narrow 

shelf with shallow water carbonate and quartz sand deposition (Pelly-Cassiar Platform), 

developed on the western edge of this depositional basin, parallel to the craton edge during 

Silurian to Middle Devonian time. Shale and deep water chert accumulation continued 

during this time, southwest of the platform and northeast in Selwyn Basin between the 

platform and craton margin 



Late Devonian and Mississippian tectonism transformed the period of platform 

sedimentation to deeper water sedimentation characterized by carbonaceous shales, cherts 

and pebble conglomerates. Rift related intermediate and felsic volcanic centres developed 

locally, accompanied by tuffaceous mudstone and shale deposition on Pelly-Cassiar 

platform. 

Deeper water sedimentation continued from Upper Paleozoic to Triassic time when 

calcareous argillites were deposited above the shale-volcanic sequence 

A northeasterly directed, late Triassic to early Cretaceous, tectonic event juxtaposed older 

platformal rocks over Devonian and Mississippian shales and volcanic rocks. Two major 

thrust faults have been recognized in Pelly Mountains. The metavolcanic rocks are 

restricted to the lowermost structural package. Intermediate to felsic volcanic rocks, 

intercalated with tuffaceous mudstone and shale form an arcuate 130 by 5 km belt. 

Numerous massive sulphide showings are associated with these rocks. The most sibmificant 

of these is the MM which is located 60 km to the west of the property 

6 .  PROPERTY GEOLOGY 

The property geology has been previously mapped and described by several geologists. 

Work in 1996 relied primarily on Cominco's work by MacRobbie (1995) which is 

summarized on Fig. 3. Lithologies mapped by MacRobbie were examined and confirmed 

but no additional property scale mapping was completed because of extreme slopes on the 

north face of Mount Vermillion and because of extenswe talus cover in the north half of 

Wolf 18. 

Lithologies on the property strike northwesterly and dip moderately to steeply to the 

southwest. The Wolf claims were staked parallel to this trend and cover the Upper 
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Devonian to Mississippian volcanic succession. To the northeast this sequence is underlain 

by Upper Silurian to Middle Devonian dolomite. This unit also overlies the volcanic 

sequence to the south-west where dolomite lies in  contact with the volcanic rocks along a 

north west trending thrust fault. 

MacRobbie subdivided the Devono-Mississippian volcanic succession into 11 units, a felsic 

volcanic flow and tuff unit and 5 hanging wall and five footwall units. Mineralization at 

Mount Vemillion is hosted by a distinctive light grey, yellow to rusty weathering pyritic 

felsic unit. Two types of mineralization are described by MacRobbie. One consists of 

discontinuous bedded barite lenses lying near the top of felsic flow and tuff unit. Fine wispy 

disseminations of pyrite, sphalerite and galena occur with the barite. Assays up to 4.7% Zn, 

1.8% Pb and 4 1.1 g/t are reported from float samples. 

The second style of mineralization lies within the hanging wall sequence on the northeast 

slope of Mount Vermillion. Three sulphide horizons, up to 3 m thick, with an approximate 

strike length of 80 metres are reported. This style of mineralization consists of stratabound, 

massive and brecc~ated, pyrrhotite, pyrite, sphalerite, chalcopyrite +/I galena hosted by 

chlorite altered felsic flows and tuffs. Grab samples ranging from 2.8 - 10.9 % Zn and trace 

to 0.2 % lead and copper are reported. 

The bedded barite lens explored by Atna in 1995-96 is located stratigraphically below these 

showings within a heterolithic dacitelandesite ash to Iapilli tuff sequence in the footwall 

sequence below the mineralized felsic flow and tuff unit. This unit is exposed in steep 

outcrops above the trenches as a pale to medium grey-green massive unit with rare 

mudstone fragnents and thin interbeds of mudstone. The upper 2 metres of barite horizon 

crops out at the base of slope with the lower portion of the horizon covered by talus. 

Most of the work focussed on exposing and sampling this barite horizon. The locations of 

these trenches are shown on fibwres 4 to 10 and assay results are presented on figure 1 1 .  

Four trenches were excavated in talus, exposing up to 5.8 metres, true thickness, of 



a mineralized bedded barite. The grey and white, sugary textured, laminated baritic beds are 

interbedded with and grade into dacitic to andesitic tuffaceous rocks. Mineralization in the 

barite lens is very fine grained and only pyrite is commonly visible under 15x magnification. 

Galena, with a few coarse grained exceptions, is also difficult to identify in hand specimen 

and is assumed to occur in the dark grey laminations within the barite. The barite horizon 

was exposed along strike, for a distance of 27 metres, in three trenches. A fourth trench, on 

the east end of the horizon, failed to reach bedrock. True widths of the barite beds range 

from 1.9 to 5.8 metres. Chip sampling indicates mineralization widths range from 2.8 to 5.8 

metres. The best mineralization occurs near the top of trench W96-2 where 20 to 30 cm of 

massive galena are interbedded with the barite. This irregularly shaped and discontinuous 

horizon consists of 3O-60% galena in an iron oxide, barite and quartz matrix. The 

significant weighted average assays are as follows: 

Trench & 
W96-1 1.25% Pb, 2.00 opt Ag / 5.8m 
W96-2 3.2% Pb, 3.24 opt Ag / 5.3 m 

(including 48.93 % Pb, 40.01 opt Ag 10.20m) 

W96-3 2.17% Pb ,2.63 opt Ag 12.8m 

The mineralization is low in Zn but geochemically anomalous, with only three samples 

exceeding 1000 ppm Zn. Barium assays along the barite horizon range from 21.34 % to 

58.2 % Ba. 

Geochemically anomalous concentrations of these elements were detected above, below and 

east of the zone. 

A line of twenty-one chip samples taken over one metre intervals was laid out along strike 

on a steep outcrop east of hench 3 and above hench 4. Geochemical analyses detected 

anomalous concentrations in the range of 92 to 4032 ppm lead, 400 to 1831 Zn, <.3 to 18.4 

ppm Ag and 2 142 to 7807 ppm Ba. The highest concentrations are all from one 1 metre 

sample interval. 



Previous mapping by Cominco geologists in the vicinity of the drilling, assigned the baritic 

host rocks to a heterolithic, medium-thick bedded, dacite!andesite tuff unit comprising ash 

tuff to lapilli-ash tuff, intercalated with tuffaceous and non-tuffaceous mudstones. This unit 

was assigned to footwall lithologies, lying approximately 180 metres below the two 

previously explored massive sulphide horizons. Exposure is poor in the vicinity of the drill 

sites and most of the drill intercepts cannot be correlated with outcrop. The mineralized 

horizons explored by Cominco and others is associated with felsic flows and tuffs 

Lithologies in core were divided into 6 mappable units. 

Unit 1 DaciteIAndesite Tuff medium grey, fine grained, weakly foliated 
siliceous tuff chloritic and carbonate alteration, silicification?, quartz-carbonate 
veining 

Unit 2 Pyritic Tuff medium grey, mottled texture, 5 1 0 %  lapilli, rare porphyritic 

lapilli, 30- 40% very fine grained pyrite, . l mm euhedral gains, vfg pyrite 
in 1 to 2 cm scale fragments and blebs 

Unit 3 Heterolithic La~illi  Tuff medium grey-green, heterolithic fragments, 
frequent dark grey, pyritic clasts and beige, anbwlar to sub-angular, .5 to 1.5 cm 

clasts 
Unit 3b Baritic Horizon 

Dial- (Fig 12) 

Three NQ diamond drill holes, totalling 13 10 ft. (399 m), were completed from one site. 

The drill holes lie along a 100" Az. section which parallels the average strike of barite 

mineralization in the trenches and is 70 metres south of the surface showing. The diamond 

drill hole locations are shown on figures 4 to 10. A cross-section of the holes is presented 

on figure 12 at a scale of 1500 and diamond drill logs are appended to this report. 

- 



Unit 4 Thinlv Laminated Tuff beige and grey laminated tuff, interbedded with 
coarser, beige lapilli rich horizons 

Unit 5 Dark Grev Siliceous Breccia: white carbonate and fine grained pyrite in 
breccia matrix 

Unit 6 Breccia/ Agglomerate. dark grey, angular to sub-angular andesite? and 
andescte porphyry fragments in medium grey matrix 

The units are fine grained, tuffaceous volcaniclastic rocks with minor interbedded 

sediments. Lithologies were distinguished by colour, fragment size, alteration and pyrite 

content. In some units, very tine grained, disseminated pyrite occurs in concentrations in 

the 30% to 40% range. Galena and sphalerite are also very fine grained and difficult to 

identify. These minerals likely occur within a dark brown matrix found in pyritic sections. 

A total of 30 pyritic intervals in the core were assayed. Of these, 11 exceeded 

concentrations of I% combined Pb and Zn. The following are selected assays and weighted 

a averages of the higher assay intervals: ~ 
I Starting Depth Assay Interval 

W96 1 65.5111 0.25% Pb, 1.24% Zn 14.51~1 

W96 1 80.2m 0.51 %Pb, 1 .07%Zn/  l . l m  

W96 1 88.7m 0.45 % Pb, 1.29% Zn / 1.2m 
W96 2 68.6m 0.66% Pb, 2.36% Zn 18.4m 
W96 2 94.2m 0.52% Pb, 2.59% Zn 12.0m 
W962 131.4m 0.1 1% Pb, 1.75% Zn /0.9m 

W96 3 1 18.6m 0.29% Pb, 1.02% Zn 13.4m 

A baritic horizon was encountered in drill hole 2 at a depth of 72 metres. This horizon is 

most likely the down-dip extension of the surface showing. The baritic mineralization is 

included in the 8.4 metre interval listed above and shows a change from a lead-dominant 

surface showing to zinc-dominant mineralization in drill core. Mineralization and 

lithologies do not correlate well from one hole to the next in this section. Drilling indicates 

a complex and highly variable depositional history, followed by late block faulting. 



a Evidence of faulting on surface and in  drill core indicates a series of vertical faults have 

displaced lithologies and mineralization downwards towards the west. 

7. GEOCHEMISTRY 

A soil sampling grid was established at the northern end ofthe property to test the limits of 

known soil geochemical anomalies and to provide survey control for the hand trenching 

program. Grid soil sampllng was carried out over a 32 hectare area withm the boundaries of 

Wolf 16 and 18. A total of 56 soil samples were collected at a line spacing of I00 metres 

and sample interval of 50 metres. 

Sample lines are marked with 1.2 metre long wooded lath pickets and flagging tape and 

were established by slope-corrected compass and "hip-chain" surveys. This area is covered 

by angular rockfall and talus deposits that form aprons at the bases of steep outcrops. 

Samples of talus fines were collected where possible, at depths ranging from 20 to 30 cm. 

Grid coordinates were used as sample numbers and samples were analyzed by Acme 

Analytical Laboratories Ltd. of Vancouver, employing a standard 30 element Inductively 

Coupled Argon Plasma (ICP) package, using a specific digestion for Ba and gold analysis by 

acid leach/AA from a 10 g sample. Certificates of analyses are appended to this report 

(Appendix A). 

STATISTICAL METHOD 

Analytical data were analyzed statistically using Probplot, a computer program designed to 

optimally fit multiple normal distributions to exploration geochemical data on probability 

plots (Stanley 1987). A statistical analysis of Ag, As, Au, Ba, Cu, Pb and Zn, analytical data 

was carried out with the aid of histoflams and cumulative probability plots generated by 



a Probplot. During data analyses the data set was reduced by eliminating analyses which are 

at the analytical detection limit. Trial graph plots were modified by eliminating isolated 

high values until the best resolution of sub-populations in the data was obtained. The 

degree of data truncation varies with each element. Sub-population boundaries were 

visually estimated and modified until theoretical mixed population curves closely matched 

the real data points. Anomaly thresholds for each sub-population were then calculated by 

the Probplot program. Threshold values were chosen for each element by examining how 

the statistical parameters for each sub-population could be used to distinguish the sub- 

populations from each other. The statistical parameters that best represented these sub- 

population boundaries were assigned to up to six symbol classes for plotting. In many cases 

fewer than six symbol classes were used and the mean value, plus and minus two standard 

deviations of the highest sub-populations produced the best anomaly definition. Lower sub- 

populations were often eliminated because they represent background metal concentrations. 

Summary statistics, histograms, and probability plots produced by Probplot, are appended to 

this report (Appendix B). 

Trial plots were generated within Autocad and final thresholds were selected by a visual 

assessment of anomaly definition and contrast with background values. Lower sub- 

population thresholds are often ignored on symbol plots because they represent background 

concentrations of metals from sources which are not related to mineralization. The final 

plots classify the analytical data for each element into ranges of increasing concentration 

which are assigned symbols of increasing size. In all cases, log probability plots were used 

to determine thresholds. Analyses and anomaly interpretation for Ag, As, Au, Ba, Cu, Pb 

and Zn are presented at I :  5,000 scale on figures 4 to 10. 

The following summarizes the chosen anomaly thresholds: 

Population Thresholds 

x(l) = mean of population 1 
- 
x (2)+/- 2Sx = mean of population 2 plus or minus 2 standard deviations 



Element & ppm 

Population 

Parameter 

%(I) 
%2Sx(2) 

w ) 
Z+2Sx(2) 

Element ppm 
Population 

Parameter 

W )  
x-2Sx(2) 

a )  

E(3) 
Z+2Sx(3) 

Element h p p b  
Population 

Parameter 

W )  
z-2Sx(2) 

3 2 )  
Z+2Sx(2) 

Element &I% 

Population 

Parameter 

W )  
52Sx(2) 

x 2 )  
X+2Sx(2) 

Log Arithmetic 
Concentration Value 
-0.1464 0.71 

0.2698 1.86 
0.5487 3.54 

0.8277 6.73 

Log Arithmetic 
Concentration Value 
1.0739 11.85 

1.2167 16.47 

1.4623 28.99 

1.6884 48.80 
1.8439 69.81 

Log Arithmetic 
Concentration 
0.2879 1.94 
0.6513 4.48 

1.0050 10.12 
1.3587 22.84 

Log Arithmetic 
Concentration Value 
-0.5466 0.28% 
-0.3565 0.44% 

-0.0560 0.88% 

0.2444 1.76% 

Threshold 

Used 
0.7 

1.9 
3.5 

6.7 

Threshold 

IJ& 
12 

16 

29 

49 
70 

Threshold 

IJ& 

Threshold 

0.28% 
0.44% 

0.88% 

1.7604 



Element ppm 
Population 

Parameter 

x-2Sx(2) 

Q) 

x-2Sx(3) 

Element Pb uvm 
Population 

Parameter 

x-2Sx(2) 
x-2Sx(3) 

3 3 )  
?+2Sx(3) 

Element Zn vDm 

Population 

Parameter 

3 1 )  
W )  
%.3 
74.4) 
3 5 )  

Log Arithmetic 
Concentration Value 
1.4997 31.6 
1.9168 88.57 
2.2473 176.73 

Log Arithmetic 
Concentration Value 
2.0338 108.09 
2.5915 390.39 
2.8881 772.86 
3.1846 1529.18 

Log Arithmetic 
Concentration 
1.5953 39.38 
2.0720 118.03 
2.3281 212.86 
2.6296 426.09 
3.1820 1520.6 

Threshold 
Used 
32 
83 
177 

Threshold 
Used - 
lo8 
390 
773 
1529 

Threshold 

Used - 
39 
118 
213 
426 
1521 



DISCUSSlON OF RESULTS 

Silver concentrations range from a detection limit of 0.3 pprn to 24 ppm. The data were 

truncated at the detection limit and above 7.0 pprn before calculating thresholds. Thim-one 

analyses lie within this range. The log probability plot of the data was divided into two sub 

populations, with population boundary selected at 90% of the data. An anomalous threshold 

of 0.7ppm was selected and symbol boundaries were chosen at 0.7, 1.9.3.5 and 6.7 pprn 

Ag. 

Scaled symbol plots of the data at 15,000 scale (Fig. 4) outline two anomalous areas. One 

lies immediately north of the trenches and the second is located on Wolf 16, down slope 

from massive sulphide mineralization associated with felsic volcanic rocks. 

Arsenic (Fig. 5) 

The arsenic analytical data ranges from 6 pprn to 146 ppm. Fifty-three analyses were 

included in a data set which was truncated at 75 ppm. Two samples exceeding this 

threshold and one sample below the detection limit of 2 pprn and were excluded from the 

data\nalysis. The data were divided into 3 sub-populations with population boundaries at 

15% and 97%. Arsenic concentrations in talus fines have at least three sources. 

Concentrations above 49 pprn are considered anomalous. Scaled anomaly symbols are 

assigned thresholds of 12, 16,29,49 and 70 ppm. 

Scaled symbol plots of arsenic concentrations outline two relatively weak anomalous areas 

centred in the same ares as the silver anomalies. 

I Gold (Fig. 6) 

I Gold concentrations range from a detection limit of 1 ppb to 70 ppb. The data were 

I truncated at the detection limit and above 30 ppb before calculating thresholds. Thirty- 

I Seven samples were included in the data analysis, excluding nineteen samples below the 
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detection limit and one above the upper limit. The log probability plot of the data was 

divided into two sub populations, with a population break selected at 70% of the data. An 

anomalous threshold of 5 ppm was selected and symbol boundaries were chosen at 2, 5, 10 

and 23 ppb Au. 

Scaled symbol plots of the data at 1.5,000 scale (Fig. 6) outline three distinct anomalous 

areas. Two are in the same areas as silver and arsenic and the third follows a sample line 

which parallels a northwest flowing stream. 

Barium (Fie. 7) 

Barium concentrations range from 0. I0 % to 43.34%. The data were truncated at above 

3.0% before calculating thresholds Fifty-Five analyses lie within this range. The log 

probability plot of the data was divided into two sub populations, with population bounday 

selected at 97% of the data. An anomalous threshold of 0.44% was selected and symbol 

thresholds were chosen at 0.28%, 0.44%, 0.88%, and 1.76%. Scaled symbol plots of the 

data at 1:5,000 scale (Fig. 7) again outline two anomalous areas associated with massive 

sulphide mineralization and the barite horizon on Wolf 18. 

Copper (Fig. 8) 

Copper concentrations range from 5 to 296 ppm. The data were truncated above 250 ppm 

before calculating thresholds but only one sample lies above this threshold. The log 

probability plot of the data was div~ded into three sub populations, with population breaks 

selected at 80% and 95% of the data. An anomalous threshold of 83 ppm was selected and 

symbol boundaries were chosen at 32,83 and 177 ppm Cu. 

A 300 metre by 200 metre copper anomaly is defined by the anomalous threshold down 

slope from the felsic volcanic-hosted mineralization. The barite showing area stands out if 

a threshold of 32 ppm Cu is used. 
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Lead (Fie. 9) 

A total of 54 analyses within the truncated range from 32 to 6209 pprn Pb were included in 

the data analysis. No analyses are below the detection limit of 4 pprn and two are above the 

maximum value of 2100 ppm. The data were subdivided into three lognormal populations 

with population boundaries selected at 40% and 90%. A concentration of 390 pprn Pb, 

which represents the lower boundary of population three, was chosen as the anomalous 

threshold. Scaled symbols were assigned thresholds of 108,390.773 and 1529 pprn Pb. 

Anomalous lead concentrations occur in the same areas as previous metals 

Zinc (Fig. 10) 

The zinc analytical data ranges from 16 to 5059 ppm. Fifty-three analyses were included in 

a data set which was truncated at 2500 pprn This excluded 3 samples from the data set. 

The data were divided into 5 sub-populations with boundaries selected at lo%, 25%, 50% 

and 85%. An anomalous threshold of 426 was selected which includes a analyses from the 

a highest two populations. Scaled anomaly symbols were assigned thresholds of 39, 1 18,2 13, 

426 and 1521 ppm. 

The zinc data have a similar distribution as the gold anomalies. The two areas of known 

massive sulphide mineralization are defined and a third linear anomaly is outlined along the 

stream. 

The calculation of correlation coefficients for the seven elements produced two groups of 

metals with positive correlation coefficients among elements within the groups but a 

negative correlation between groups. There is a positive correlation between Cu and Zn. 

and there is also a positive correlation among Ag, As, Au, Ba and Pb. However the 

elements in the first group have negative correlation coefficients when compared with 

elements in the second group. 







Among the other elements, Ba, Pb, and Ag outline two coincident areas. One source area is 

the footwall barite horizon and the second, on line 56+00E, is offset north of the Cu-Zn 

anomaly. The negative correlation of Cu and Zn with Ba, Pb and Ag suggests that the 

anomaly on line 56+00E is caused by an unknown mineralized barite horizon in the footwall 

lithologies or an extension of the footwall barite horizon. 

Gold and arsenic anomalies appear to be derived from both types of mineralization. The 

distribution of gold along the stream bank is probably caused by mechanical transport and 

concentration along a meandering drainage system. 

8. CONCLUSIONS 

The 1996 grid soil sampling program outlined 3 geochemically anomalous areas. Soil 

samples were primarily of talus fines and the anomalies with the exception of the 

northernmost zinc anomaly are caused by mechanical dispersion and weathering of 

mineralization. The zinc anomaly is probably caused by hydromorphic transport. A 

statistical study of seven elements of the soil survey indicates that mineralization associated 
. -.' 

with felsic volcanics has a Zn, Cu signature and barite related Pb-Zn mineralization has a 

Ba, Pb, Ag signature. The known baritic mineralization is outlined by a small Ba, Pb and 

Ag anomaly. A second, similar anomaly is outlined by these elements along line 56+00E, 

suggesting that there is a potential to discover more barite lenses. 

17 

a A comparison of Cu and Zn anomaly plots suggests that the positive correlation between 

these elements is a reflection of the massive sulphide-bearing felsic source rocks on Mount 

Vermillion. The barite showing in footwall lithologies is also defined by these elements but 

not as clearly. A third, weak Zn Pb anomaly along the stream, appears to be a hydromorphic 

anomaly derived from outcrops along the western extension of the felsic volcanic horizon. 

d 



Hand trenching and diamond drilling have outlined a previously undocumented lead, zinc 

and silver bearing barite lens hosted by intermediate tuffaceous volcanic rocks 

approx~mately 180 metres stratigraphically below mmeralization associated with felsic 

volcanics. The lens has been traced on surface along a strike length of 27 metres and has 

been extended 70 metres down dip by one drill intersection 

Drilling indicates a complex and highly variable depositional history, followed by late block 

faulting. Evidence of faulting on surface and in drill core indicates that a series of vertical 

faults have displaced lithologies and mineralization downwards towards the west. 

e 

9. RECOMMENDATIONS 

Further exploration of the barite horizon is recommended but additional drilling should be 

contingent on resolving some of the structural and stratigraphic correlation problems * encountered in the drill holes. Detailed mapping is required in the vicinity of the barite lens 

and drill site to provide information on the structural geology and stratigraphy. 

Better topographic control is also needed before any additional drilling is considered. Drill 

sites require careful field planning to ensure that they are feasible. 

Drill core lithologies should be confirmed by petrographic studies and geochemical analyses 

of drill core should be confirmed by assay. 

Detailed prospecting of the Ba, Pb and Ag anomaly on line 56+00E is recommended. 

a 

I 1 
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11. OFFICE 

Data compilation, Statistical Analysis, Plotting, Interpretation, Report Writing 
U. Schmidt Dec. 3,4,5(1/2), 1996 

2.5 days @$360/day. . . . . . . . . . . . . . . . . .  $1,260.00 
for the period from Jan. 2 to 27, 1997 
149.5 hours @ $45.00 . . . . . . . . . . . . . . . .  $6,727.50 

Expenses . . . . . . . . . . . . . . . . . . . . .  $250.00 

SUB TOTAL $8.237.50 

PROJECT TOTAL $149,312.19 
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A 70070 
A 70071 
STANDARD R-1 

1 GM SAMPLE LEACHED I N  75 ML AQUA - R E G I A ,  D I L U T E  TO 250 ML, ANALYSIS  BY I C P .  
- SAMPLE TYPE: ROCK PULP 
S a m l e s  b e g i n n i n g  ' R E '  a r m R e r u n s  a n d  ' W E '  a r e  Reie 

DATE RECEIVED: AUG 21 1996 DATE REPORT MAILED: .TOYE, C.LEONG. J.UANG; C E R T I F I E D  B .C .  ASSAYERS 



File # 96-3480 
s u b m i t t e d  bv: Uue S c h m ~ d t  

- - 
SAMPLE# 

U T 4 - 0 1 - 9 6  
U 7 4 - 0 2 - 9 6  
UT4 -03 -96  
U T 4 - 0 4 - 9 6  
U T 4 - 0 5 - 9 6  

U T 4 - 0 6 - 9 6  
U T 4 - 0 7 - 9 6  
U T 4 - 0 6 - 9 6  
UT4 -09 -96  
U T 4 - 1 0 - 9 6  

WT4-11-96 
U T 4 - 1 2 - 9 6  
U T 4 - 1 3 - 9 6  
U T 4 - 1 6 - 9 6  
U T 4 - 1 5 - 9 6  

RE WT4-15-96 
U T 4 - 1 6 - 9 6  
$474-17-96 
U T 4 - 1 8 - 9 6  
U T 4 - 1 9 - 9 6  

U T 4 - 2 0 - 9 6  
U T 4 - 2 1 - 9 6  
STANDARD C21AU-RlSO-15 

Mo Cu  Pb  Zn Ag N i  Co M n  Fe As U Au  T h  S r  Cd  Sb B i  V Ca P La  C r  Mg Ba T i  B A(  Na K W Aur Ba* 
pn PP ppn PP ppn ppm ppn PP % m PP PP ppn PW PP PP PP PP Y. Y. ppn ppn Y. P P ~  Y. ppn Y. % Y. ppn P P ~  P P ~  - 

ICP  - ,500 GRAM SAMPLE I S  DIGESTED U I T H  3ML 3-1-2 HCL-HN03-HZ0 AT 9 5  DEG. C FOR ONE HOUR AND 15 DILUTED TO 10 ML WITH WATER. 
TH IS  LEACH I S  PARTIAL FOR HN FE SR CA P LA CR MG BA T I  B U AND LIMITED FOR NA K AND AL. 
ASSAY RECOMMENDED FOR ROCK AND CORE SAMPLES I F  CU PB ZN AS > 1%. AG > 3 0  PPM & AU > 1000  PPB 
- SAMPLE TYPE: ROCK AU* - IGNITED, AQUA-REGIAIMIBK EXTRACT. GFIAA FINISHED. 
CIA' .2 GM SAMPLE FUSED WITH 1.2  GM LIBO2, ANALYSIS BY ICP. SamDles b e g i n n i n g  'RE' a r m R e r u n s  and 'RRE' a r e  R e i e c t  Reruns. 

n n T 
DATE RECEIVED: AUG 7 1 9 9 6  DATE REPORT MAILED: . .D.TOYE, C.LEONG. J.UANG; CERTIFIED B.C. ASSAYERS 



StMdard I S  SIIWDARO QIAU-R/S0- IS .  
I C P  . , 5 0 0  GXAH SAMPLE I S  OlCESTED Y I T H  3HL 3 -1 .2  YCL.MO3-HZ0 A 1  9 5  DEG. C F a  W E  HOUR AXD I S  DILUTED TO 1 0  KL UI111 WATER 
r n l s  LEACH I S  Puriu rm nw FE sa c r  P L A  c t  wc BA II B v AKD ~ I M I ~ E D  FOR m K AND AL. 
ASSAT R E C W E Y O E D  FOR RDC1: AND CORE SAMPLES 1F CU PB ZY AS , 1%. AC , 30 PPN L AU l o 0 0  PP8 SAMPLE TYPE: CDRE M* . I G Y I I E D ,  AQUA-Rff i INMIBK EXTRACI. G f I M  FlI I ISI(EO. 
U' .2  W SIUPLE FUSE0 UlTM 1.2 GU L l 8 0 2 ,  kNALYSlS 81 I C P ,  S a d e l  besinning ' R E 1  rrcfimnr a i d  I R R E ,  are Reiccf Reruns. 

A r 

p 

A;,""\ mo96, 
A 7 0 0 9 7  
A n o 9 8  * mow 
1 m1w 



BA BY L I B 0 2  FUSION, ANALYSIS BY I C P .  - SAMPLE TYPE: CORE PULP 
Samples b e g i n n i n g  ' R E '  a r e  R e r u n s  a n d  ' R R E r / a r e  R e j e c t  R e r u n s .  

A f- 

DATE RECEIVED: 0 22 9 DATE REPORT MAILED: (4Iq6 SIGNED BY. . . .'. . . . . . .D.TOYE, C.LEONG, i.UANG; C E R T I F I E D  B.C. ASSAYERS c9 
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SAMPLE* 

GEOCHEM BA BY FUSION, ANALYSIS BY ICP.  - SAMPLE TYPE: CORE PULP 
S a m ~ l e s  beg inn ing  'RE' are Reruns and 'RRE' & e  R e i e c t  Reruns. 

DATE RECEIVED: OCT 22 1996 DATE REPORT MAILED: 96 SIGNED .TOYE, C.LEONG, J.UANG; CERTIFIED 8 . C .  ASSAYERS 



Appendix B 

STATISTICS 



SILVER STATISTICS 



SUMMARY OF STATISTICS 

Element & Units: ppm Number of Samples: 1_1 

Truncation 
Number of Samples Excluded 

Lower: .3 - 24 
Upper:? - 1 

Arithmetic Range: Min.: 1;1 Max.: 25.5 

Mean: 1.925 Standard Deviation: 4.442 

Population Boundaries (%) : 90 

Populations: Log values 

Population SD %Population 
1 -0.1464 0.2618 90 
2 0.5487 0.1395 10 

Population Thresholds 

Population Log Anthmetic Threshold 
Parameter Concentration Value Used 
%(I (1) -0.1464 0.71 0.7 
'x-2Sx(2) 0.2698 1.86 1.9 
%I 0.5487 3.54 3.5 
Z+2Sx(2) 0.8277 6.73 6.7 
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ARSENIC STATISTICS 



SUMMARY OF STATISTICS 

Element A Units: ppm Number of Samples: 53 

Truncation 
Number of Samples Excluded 

Lower: 2 - 1 
Upper:X - 2 

Arithmetic Range: Min.: 6 Max.: 146 

Mean: 31.95 Standard Deviation: 

Population Boundaries (%) : 15,97 

Populations: Log values 

Population Mean %Population 
1 1.0739 0.1285 IS 
2 1.4623 0.12228 82 
3 1.6884 0.0778 3 

Population Thresholds 

Population Log Arithmetic Threshold 
Parameter Concentration Value U& 
%( (1) 1.0739 11.85 12 
K-2Sx(2) 1.2167 16.47 16 
'((2) 1.4623 28.99 29 
z(3) 1.6884 48.80 49 
%+2Sx(3) 1.8439 69.81 70 









GOLD STATISTICS 



a SUMMARY OF STATISTfCS 

Element Units: ppb Number of Samples: 37 

Truncation 
Number of Samples Excluded 

Lower: (1 - 19 
U p p e r : s  - 1 

Arithmetic Range: Min.: 1 Max.: 3 

Mean: Standard Deviation: 11.895 

Population Boundaries (%) :70 

Populations: Log values 

Population Mean %Population 
1 0.2879 0.3362 70 
2 1.0050 0.1769 30 

a 
Population Thresholds 

Population Log Arithmetic Threshold 
Parameter Concentration Value w 
w(1) 0.2879 1.94 2 
%-2Sx(2) 0.6513 4.48 5 
w) 1.0050 10.12 10 
%+2Sx(2) 1.3587 22.84 23 

a 
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BARIUM STATISTICS 



SUMMARY OF STATISTICS 

Element - Ba Units: % Number of Samples: 55 

Truncation 
Number of Samples Excluded 

Lower: 
Upper:- - 1 

Arithmetic Range: Min.: .IO% Max.: 43.34% 

Mean: 0.336% Standard Deviation: 0.196% 

Population Boundaries (%) : 97 

Populations: Log values 

Population Mean - SD %Po~ulation 
1 -0.5466 0.1849 97 
2 -0.0560 0.1502 3 

Population Thresholds 

Population Log Arithmetic Threshold 
Parameter Concentration Value - Used 
%(I) -0.5466 0.28% 0.28% 
2-2Sx(2) -0.3565 0.44% 0.44% 
Z(2) - -0.0560 0.88% 0.88% 
x+2Sx(2) 0.2444 1.76% 1.76% 









COPPER STATISTICS 



SUMMARY OF STATISTICS 

Element Units: ppm Number of Samples: 55 

Truncation 
Number of Samples Excluded 

Lower: 
U p p e r : U  - 1 

Arithmetic Range: Min.: 5 Max.: 296 

Mean: 45.9 Standard Deviation: 52.9 

Population Boundaries (%) :SO, 95 

Populations: Log values 

Population a %Povulation 

Population Thresholds 

Population Log Arithmetic 
Parameter Concentration Value 
%2Sx(2) 1.4997 31.6 
w )  1.9168 88.57 
E-lSx(3) 2.2473 176.73 

80 
15 
5 

Threshold 
Used 
32 
83 
177 





.... . . . . .  ..... I . .  j . .  7, - ::: I..:, ; ,  a , 1 l; ::.. il -I . , . . 
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I:! . @:! 86 . 5 1 
0.OrJ 86.61 
C!.OU 86.61 





LEAD STATISTICS 



SUMMARY OF STATISTICS 

Element - Pb Number of Samples: 3 

Truncation 
Number of Samples Excluded 

Lower: 
U p p e r : m  - 2 

Arithmetic Range: Min.: 2 Max. : _6209 

Mean: 404.2 Standard Deviation: 881.9 

Population Boundaries (%) :40,90 

Populations: Log values 

Population Mean - SD %Population 
1 1.8621 0.1765 40 
2 2.4129 0.1895 50 
3 2.8881 0.1483 10 

Population Thresholds 

Population Log Arithmetic Threshold 
Parameter Concentration Value Used 
X-2Sx(2) 2.0338 108.09 108 
%-2S~(3) 2.5915 390.39 390 
z(3) 2.8881 772.86 773 
%+2Sx(3) 3. 1846 1529.18 1529 









ZINC STATISTICS 



SUMMARY OF STATISTICS 

Element & Units: ppm Number of Samples: 51 

Truncation 
Number of Samples Excluded 

Lower: 
U p p e r : m  - 3 

Arithmetic Range: Min.: 16 Max.: 5059 

Mean: 680.57 Standard Deviation: 5059 

Population Boundaries (%) : 10,25,50,85 

Populations: Log values 

Population Mean - SD %Pooulation 
1 1.5953 0.3210 10 
2 2.0720 0.1306 15 
3 2.3281 0.0522 25 
4 2.6296 0.1836 35 
5 3.1820 0.949 15 

Population Thresholds 

Population Log Arithmetic Threshold 
Parameter Concentration Value - Used 
w(1) 1 .5953 39.38 39 
x(2) 2.0720 118.03 118 
%3) 2.3281 212.86 213 
z(4) 2.6296 426.09 426 
35) 3.1820 1520.6 1521 









DATA CORRELATION ANALYSIS 



FRIHRRY FIELDS 

SCOPE AWG I#TERCEPI P R R s E i E R S  



DLTE : 01-02-97 
TINE : 10:05:12 

(I) NOATHEST 6EOLO6ICAL CONSUiTINIj lil'. 

YOLF PROJECT 

MCRHk? BA?B CORRELATIOH AtiAiYSIS 

"jfizy F[ELiS 

SLOPE A%D IHTERCEPT FCEABETEHS 

P', il'. 

ni- :ti i i: 

pc zi. Y-AXIS ==! Cu hs iln r 2  Rs A6 Ei !5 
- 

ACSE h e  k z i e  Acae Acaf h e  Acaf Acae kcne Bcne 
X-4115 
; C" ., . 1.000 
B---'~. 2 CIS - 0.00 

I---; Pb -0.001 1.005 
B---> Fb 53.288 G.@j$ 

8--)  Zn 0.050 -0.0b3 1.000 
B---> in 16.585 46.73' d,$i!? i l, 

0.392 248.066 8.i141 1.000 
8---> Rg 32.371 129,31t 390.~210 0.000 - I 

E - j  n 0.012 -0.017 0.23: -0.000 1.000 
B---> an 30.241 132.116 293.5?9 2.139 0.000 

1 
A---> Fe 2.880 1.998 35.103 -0.031 104.960 1.000 
B---) Fe 21.775 385.240 331.823 2.331 591.110 0.000 

n---> ks  -0.206 21.608 -1.926 0.046 -12.634 0.010 i.00b 
8---! As 52.523 -279.745 854.165 0.336 2030.110 9.526 0.000 

k-> Flu -0.011 72.C63 1.670 0.264 -6.100 -0.098 0.975 1.000 
0---> Ru 64.483 -16.080 899.596 0.6?8 2014.550 10.529 26.230 0.000 

I+-! Ba -0.356138.658 -8.090 0.567-30.7:: -0.114 1.976 1.505 1.000 
B---? Ba 50.786 251.191 W.455 0.94i 16b7.914 !@.Obi 29.735 +.S?i 6.000 

H---: no -1.338 8.945-19.271 -9.005 22.292 0.136 0.460 0.005 -n.O]l !.0@$ 
B---> 80 85.855 167.128 1191.251 2.(89 1043.240 t.325 19.516 6.695 1.40~ 0.000 
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Pi cu . "  L> k g  a? , -=  . 
Acre k a s  Acne Acme Acre Rcze 

Cu l.[r00 
I SAUPLES 56 

As Au Sa 50 
Rcae A c w  Acse Rcee 

Au -0.000 -1).029 0.049 0.190 -6.029 -$.I14 
I SAHPLES 37 37 37 1 9 37 37 
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Appendix C 

DIAMOND D W L  LOGS 



DIAMOND DRILL CORE LEGEND 

0 Dacitekdesite Tuff 
med grey, fine grained, weakly foliated siliceous tuff 
chloritic and carbonate alteralion, silicification?, 
quatlz-carbonate veining 

0 Pyritic Tuff 
med grey, mottled Wre, 5 1 0 %  lapilli, rare porphyn'tic 
lapilli, 30- 40% vev fine grained pyrite, .I mm euhedral 
grains, vfg pyrite in 1 to 2 cm scale fragments and blebs 

0 Hatwdithic Lapilli TuA 
medium greyqreen, hetemlithii fragments, frequent dark 
grey, pyritic dasts and beige, angularto sub-angulac, 
.5 to 1.5 cm clasts 
0 3b Baritic Horizon 

0 Thinly Laminated Tuff: 
Beige and grey laminated tuff, interbedded with coarser 
beige lapilli rich horizons 

0 Dark Grey Siliceous Breccia: 
white carbonate and fine grained pyrite in breccia matrix 

0 Brecdal Agglomerate 
dark grey, angular to sub-angular andesite? and andesite 
porphyry fragments in medium grey matrix 

Symbols 

geological boundary : - - - geological boundary : gradational 

vein 7 joint : angle to core axis. Imtion of measurement 

tectonic breccia / foliation : angle to core 

major fault _// minor fault : angle to core axis 

assay interval :sample number 

rock geochemical sample : n reference sample 

py = pyrite, po = pyrrhotite, sp = sphalerite, gn =galena, qtz = quartz, arg. = argillite, carb. =carbonate 



NORTHWEST GEOLOGICAL CONSULTING LTD. 

DIAMOND DRILL CORE LOG HOLE N ~ L ,  -I P a g e L  of 2 
Project W O L F  Property W O L F  Claim wo~F  \ B  Location 5 2  + 4 + E  - 96 +80hJ 
Started5~P. 16,96 Finished S€P, 17,qb Total Length 360 Pr, Core Size 

W g i e  - 90' Azimuth Collar Elevation 1 5 9 0 ~  Logged BY L(. .?&~MIo~- 

DESCRIPTION I jflZl4Uk 

GEDLOCK. 

Unit I DaciteIAndesite Tuff 
: 243 

-medium grey, siliceous, fine grained, weakly foliated tuff with c -- 
chloritic and carbonate alteration 
-white sub-angular fragments or phenocrysts, sub-rectangular 
3-5 mm fragments - 
<5%; fragments up to 2cm 
-bleached and iron stained fractures from weathering at 30 to 50 cm 
intervals to a depth of 70 ft 
trace pyrite . lmm diam., disseminated and along narrow fractures 

pale olive, bleached variety ,..l.wr;lrl 
pale olive green variety 
carbonate, chlorite ?, weak epidote ? alteration 
white, irregular carbonate clasts ? or altered fragments 

Unit 1 DaciteIAndesite Tuff (medium grey variety) 
-white and pale beige irregularly shaped fragments - 10-15% 

white fragments decrease, 1 cm wide darker grey alteration 
selvages around lmm wide pyrite carbonate veins 

njrn - 

- 

mi- 
I % 



DiAiLiOdD D Z l L L  CCli3E iati + ~ L E  WLjb - I  PCGE Z- 5: - "t 

Unit I DacileiAndesite Tuff continued with minor lapilli 

dark green chloritized fragments 

-medium grey-olive green tuff with minor lapilli 4 

-cut by mm scale quartz-carbonate and pyritic veinlets - 45" 
to core, pyritic veinlets dark grey (chloritic ?) selvages "F -1apilli fragments increasing with depth but still a minor 4 - 
component 
-weak foliation, bedding ? outlined by carbonate-rich 
fragments 

pale olive bleached variety 
- - 

medium grey variety of tuff 

Unit 2 Pyritic Tuff 
-medium grey, mottled texture with 5 to 10 % lapilli and rare 
porphyritic lapilli 
-30 to 50 % very fine grained, 0. lmm euhedral pyrite 
-<5% irregularly shaped carbonate blebs, baritic?, sphalerite? 
-sulphides become less laminated and more blebby and 
Fragments of semi-massive sulphides increase with depth 

laminated sulphides and tuff 

.very fine grained sulphides in blebs and fragments up to 
1.5 cm long axis 



ASSAYS A N D  1 
D E S C A I P T I O N  I ~~~d y& 

Unit 2 Pyritic Tuff continued 
-medium grey, mottled texture with 15 to 20 %beige fragments 

I or mineral segregations, weak colour bandin Jfoliation 1 -30 % blebby and disseminated, very fine grained, 0. I mm 
euhedral pyrite, often in grey earthy matrix which may contain 
galena and sphalerite, weight of core suggests barite in the matrix 
4% irregularly shaped carbonate blebs, baritic?, sphalerite? 

I -sulphides become less laminated and more blebby and i 
j fragments of semi-massive sulphides increase with depth 
i - 
1 
i 

1 
1 

) Unit l ~=desi te  Tuff 
- 

-medium grey, lower concentrations of sulphides 1 
- - ---- 

-pale olive-coloured equivalent of Unit 1 
-alteration or bleaching related to fault zone 

white fragment alignment 40°to core 

I Unit 3 Heterolithic Lapilli Tuff 5 - 1 6 5  

-medium grey-green, heterolithic fragmental unit 
-frequent dark grey pyritic clasts and beige, angular to 
sub-angular clasts ranging from .5 to 1.5 cm diameter 

- 
- - - - 

-laminated sulphides, 30-60 % thinly laminated sulphides, very fine grained, 
earthy matrix could contain sphalerite, trace chalcopyrite - -- 

Unit 4 Thinly Laminated Tuff 
-beige and grey laminated tuff interbedded with coarser, 
beige lapilli-rich sections 

-beige lapilli tuff in grey-green matrix; coarser variety of Unit 4 

- - - - - - 
-thinly laminated, grey and beige tuff ! ! 

I , '  I 
I 

vein along vertical fracture 1-2 cm qtz.-carb. vein j [ $  1 



4 S S 4 Y 5  4 N O  A N 2 L Y S C S  
OESC3IPTION I I 

Unit 4 Thinly Laminated Tuff -continued 

- - - - 
Un~t 3 Heterol~thrc Lapilli Tuff 
-beige, angular to sub-angular fragments ranging from .5 to 2 cm 
diameter, 15-20% 
-dark grey, pyritic fragments, 5-1 cm (long axis), 10-15% in  
~ ~ e y - ~ ~ e e n  matrix - -  - - -  -- i 

i 
i -sulphide-rich fragments more frequent, 
i 
! I 
! -pale, olive-green altered variety of unit 
i -finer grained interval 

- j G ~ h i n l ~ i n a t e d  Tuff 
i -medium grey, thinly laminated tuff with white carbonate 
I 
! fragments or carbonate altered fragments 

-5-10% pyrite in thin laminations and in fragments 

i sulphide bands ez 
- - - - - .- 
-bands of black pellitic, tuffaceous sediments appear up to 
30 cm thickness and 10 - 15 % of the core 1 J 

- 
-medium grey, thinly laminated tuff with white calcareous 
fragments and infrequent, thin pellitic bands 
-thin pyritic layers and veinlets associated with carbonate 
at 30 cm intervals 



NOfWiWEST GEOLOGICAL CONSULTING LTD. 

DIAMOND DRILL CORE LOG HOLE w~L,-2 Page I o f k  - 
Project d o  L. I1 Property wOl-F Claim WOLF 19 Location Sz - 4 4  F_ - 4L,+l%7N 
StartedSer. i7,% Finished Sf. 18 46 Total Length 500 F T .  Core Size NQ 

A n g l e  --a0 Azimuth D o  ' Collar Elevation 1590 Logged By I / .  .SLH,+I~ 7 

Talus and overburden - -- 

Unit I DaciteIAndesite Tuff 
-medium grey, siliceous, tine grained, weakly foliated tuff with 
chloritic and carbonate alteration 
-white sub-angular fragments or phenoctysts, sub-rectangular 
3-10 mm, long axis <5%; fragments UD to 2cm 
-bleached and iron stained fractures from weathering 
-1-2% very finely disseminated pyrite <. Imm diam. and clasts 
containing higher concentrations of pyrite 

fractured 

broken and weathered core 

fractured and weathered - 

and weathered with iron oxides 

-paler, olive green, altered variety of Unit 1 
, -very weak foliation, mottled texture, siliceous red-bro,+,,, iron oxides 

I 
Fe oxide, gouge, broken core, fractures @ 15" H 



DIAMOIVD D R I L L  CO8E LOG W % - Z  PAGE 
4SS4YS C 

I OESC2IPTION I 1 

i -olive-green, altered variety of Unit I continued 
-white and beige angular calcareous fragments 5-1 5 cm, 

I long axis, 10 to 20% of core 

i 
Icm qtz.-carb. chl. vein 

I broken core, oxidized 42 
I 

fragments decrease in abundance 1,-- 
broken ground 75% core recovery 

- Gad&& - - 7 . T  

-olive green mottled texture, very weak foliation +k] 
1 t15 

- 

GWE 

Unit 3 Heterolithic Lapilli Tuff 
I c m  -medium grey-green, heterolithic fragmental unit, mottled texture 

-frequent black, lithic and dark grey porphyritic lapilli, .5cm 
long axis 
-beige, calcareous clasts < .5 cm diameter in matrix 
-pyritic clasts, .5-3 cm, abundant at upper contact, diminishing 
n frequency with depth 
.very fine grained (, . I  mm ) pyrite in matrix; most of the pyrite 
~ccurs  in sub-angular fragments, 5 - 2 cm, long axis; laminated 
)yrite in some of the fragments 



DIAMOND DRILL CORE LOG W G b - 2  PAGE -". 3 c r  - 6 
ASSAYS AN3 4 i i lLYS:S  

DESCRIPTION I I 

Unit 3 Heterolithic Lapilli Tuffcontinued 

higher number of pyritic fragments 

- - - - 
6% 1 ! ! 

-pyrite increasing in matrix and in  fragments P Y  i 
i ' I  

i 

-thinly laminated grey tuffaceous horizons 
-- j 

-thinly laminated variety of Unit 3; pale grey colour id 
- - , 8 - - - 

BIV Unit 3 Heterol~thic Lapilli Tuff continued; sulphide fragments 
increase 

4 - 
-large, light grey clasts appear; pyrite in angular clasts, .5-3 cm 1 
- - - 
Baritic Horizon 
-light gey  to white, with beige and olive green foliation planes; 
very fine grained, pyritic and very fine grained bluish aggregates 
(galena, sphalerite?) 2-5% 

- - -- 
Unit 3 Heterolithic Lapilli Tuff - - - - 

Unit 4 Thinly Laminated Tuff 
-beige and grey laminated tuff interbedded with coarser, beige 
lapilli-rich sections and black argillite argillite 

coarse lapilli ---F- 

-pe~litic component increasing with depth argillite fragments, 

argillite 

1 

- -- 
beige lapilli in black tuffaceous pellitic sediment, 20-30 % 
a~il l i ,  .5 - 1 cm diameter, interbanded with beige ash layers 

I 

- 
-dark grey tuff, weakly foliated with minor thinly laminated 
sections, white mm scale fragments or crystals I- 

I 



DIAhriObJD DRILL CORE LOG HOLE PAGE & O F &  

ASSAYS A N 0  n , v i L Y S E S  , ~ F O o i n G i l  ; O E S C a l P T I O N  
I I I 

Unit 3 Heterolithic Tufrand Lapilli Tuff I 
t -medium grey-green, heterolithic fragmental u n i t  
L -beige, calcareous clasts predominate, < S cm diameter in 

-variable content of pyritic clasts, .5-3 cm, increasing in  
abundance with depth 

i C i 
L I i I 
i 8 1 . -  - - - 

3 ,  + I -pale grey and green interbanded lapilli tuff with baritic bands 
i and fmgments 1 r -chlorite and epidote alterat~on, very fine grained, ( Imm ) 
b I i t  in a r e ,  s u b - a  fragments 5 - 3 im,  long a x e  - 1 
r 

i 
- 'Za t  

c 
[ 

3m 
t 

-weak epidote alteration or bleaching throughout 
quart-z-carbonate veins cut core at 5-10 cm intervals; 
veins are - 1-5mm width at 4O0to 60" to core axis 

-grading to medium grey variety with narrow, olive-green 
sections, suggesting lighter coloured variety is alteration 

pale olive-yeen bleaching 

-pale grey-green, epidote alteration of some fragments, 
chloritic alteration in matrix; beige lapilli, .S-2 cm P Y  

Unit 1 Dacitelhdesite Tuff - altered 
-pale olive green tuff and lapilli tuff 
-weakly foliated, white fragments, smaller fragments 
(. 1-.5 cm) are rounded while larger fragments ( 1  - 2 cm ) 

3 70 ? 
i 

I 
i 

F 1 are angular 

i - 
j - - 

-pale grey variety i' 
E -fragnent size decreasing; rare 2 cm fragments 1' I 

3Bo f 1 -intermittent darker grey unaltered sections 

E ' 
L 

t 
r 

370 :r 
1 



I 
ASSAY 

DESCiUPTION 

i Unit I DaciteIAndesite Tuff - continued 
-pale olive-green tuffcontinued 

-rare mariposite in fragments 

I 

darker grey variety q__dz] 
T 

Unit 2 Pyritic Tuff :-med. to dark grey, v.f g diss. pyrite 
- - 
Unit 4 Tuffaceous Pellitic Sediments 
-medurn to dark grey, thinly laminated tuffaceous, pellitic 
sediments with beige lapilli; very fine grained, pyrite in 
some laminations 
- - - 
medium grey tuffaceous sediments 

parallel to foliation - 
-black sheared tuffaceous sediments - 

-pale grey-green, tectonic breccia Unit 3 Heterolithic Lapilli Tuff 

broken core 

2 - 
-medium grey-b~een, heterolithic lapilli tuff 
-very fine grained disseminated pyrite and pyritic lapilli 
with 50% pyrite 

w"J 
large pyritic clasts - 



DIAMOND D R I L L  CORE LOG H O L E  W ~ L - 2  PAGE &OF& 

I 
A S S 1  

DESCRIPTION 

1 Uni t  4 Tuffaceous Pellitic Sediments -continued 1 -coarse pyritic fragments; laminated pyrite in srgiilite 
1 broken core - - --- 

: 1 u n i t  1 DaciteiAndesite Tuff-pale olive green, fg, altered variety 

End of Hole I] 

! 
I 
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DIAMOND DRILL CORE LOG HOLE d9(0 - 3 P a g e l  of z 
Project I.v~i-I= Property W ~ L F  Claim W ~ L F  lg Location 52 + 44 E - 46 r 8 0 N  
Started% i !  h Finished S6p,zg fb Total Length 4W FT, Core Size N 

@Angle - G 5  * Azimuth 2g0° Collar Elevation 1590 Logged By I / ,  SWM/O; 

:OOTnGEl DESCRIPTION I 

E I Unit 1 DaciteIAndesite Tuff 4 2-3, 

50 T 

i 
" I 

, 

uF6 -medium to dark grey, siliceous, fine grained, weakly foliated tuff PY 
with chloritic and carbonate alteration 
-white and beige calcareous lapilli, - 5-10% 
-bleached and iron stained fractures from weathering 
-2-3% very finely disseminated pyrite, <. Imm diam. 

F h K G  u 
wwr 

€I 

Fe oxide and weathering; broken core -- 

L 

90 - 



30TaGEf i ASSAY! OESC~IPTION I 

i Unit 1 DaciteIAndesite Tuff - continued 
! 

I 

i 

I : Unit 5 Dark Grey Siliceous Breccia 
: -white carbonate and fine grained pyrite in breccia matrix 
I -limited fragment rotation and displacement 

1 

broken core 

.- - 
'? - 

quartz-carbonate veining 10- 15% 

- - - - - 
Unit I DaciteIAndesite Tuff 
-medium to dark grey, siliceous, f.g., weakly foliated tuff 
-breccia texture diminishes to medium to dark grey mottled 
texture with rare lapilli 
-2-3% very finely disseminated pyrite, <. I mm diam 

quartz-carbonate veining diminishes 

. 5cw 



IFOOTOGEI I DESCaIPTICN 4552 
I 

190 I 

C i Unit I DaciteIAndesite Tuff - continued i 

I 
L - 

zoo f 1 
r 
i - 

-medium to dark grey, siliceous, fine grained, weakly foliated tuff 
medium lo dark grey mottled texture with rare lapilli 
-fragments have sub-rounded corroded fragment boundaries 
-foliation is defined by light coloured crystals or fragments 
- I  - .4mm pyrite veins cut core at irregular intervals 

I ,- - 
-pale olive-green variety of Un~t  1 
-mottled texture; weak foliation 

fractured and broken core 

Fe oxide along weathered joints at 5 to 15 cm intervals QTZ 

quartz-carbonate veins 

rare crystals and lapilli visible - - -  
returns to medium grey mottled texture cut by widely spaced mm 

fip scale pyrite-carbonate veins QV i 
- 

. , - - 
returns to pale olive-green colour frequency of 1-3mm quartz-carbonate 
veins increases 

- 

increased abundance of qtz-carbonate, angular lapilli 

- - - -  i- 1 , G  
-medium to light grey equivalent 
-quartz-carbonate replaced fragments or shards -1 0% 1 

i . - 
1 
A qtz.-carbonate-K-feldspar? veins; 40-60" to core J 
J 

1 I 
! 

1 i 
i I - - - - - -- i lk 

medium grey variety, disseminated pyrite increases vo - 15iaj 
! f Y  - - - -- ! I - 

medium olive-green variety 



A S S 3  
O E S C 2 I P T I O N  I 

Unit I DaciteJAndesite Tuff - continued 
-medium olive-green; mottled texture; 10% lapilli, white to be~ge 
angular quartz-carbonate altered fragments 

- i - 
larger beige fragments evident; sub-rounded, redeposited tuff'? 
-rare white carbonate altered clasts 1 

i 

medium olive-green 1-2mm altered mafic c r y s t a l s ~ [ :  , 4 
- - - - - - - j  - 

white, sub-angular, carbonate altered clasts increasing 1 I 
L. 

,ariable concentrations of very fine grained pyrite in matrix 
:Idspar porphyritic fragments increase in size with depth 
ark grey to black fragments are cut by I -2mm white carbonate 
1"s which rarely penetrate the matrix 

irregular carbonate veins +I- fluorite occur in matrix 

'nit I DacitefAndesite Tuff- altered 
i 

nedium olive-green, altered variety; mottled texture, 
h u n d e d  to breccia texture, limited fragment-n - 

Unit 6 
: ' 'a70100 ' 

- 4 - 
h i t  6 BreccidAgglomerate 
nedium grey matriq dark grey angular to sub-angular fragments :--- 

a: 
lfandesite?and andesite? porphyry; fragments range from 2-1 5 cm 1 

ameter 



4554YS 4 N S  4 N : C I S E j  
i OESC2IPTION I I I 

i Unit 6 -continued 7 

1 -medium grey breccia, gradational from olive-green Unit  1 
1 -sub-rounded l'ragments; white, irregular carbonate-quartz veining 
i in matrix, rimmed by blue-b~ey mineral aggregates, (galena-sphalerile?) 
I 
I 
I 

1 beige lapilliappear; dark grey fragments are smaller and less frequent; 
I carbonate-qtz. veining decreases i 
i 
1- Lo- 
! 

I-5.2 I 

PY / I 
0 I 

Unit 3 Heterolithic Lapilli Tuff - gradational contact 
-larger fragments (5-  10 cm ), about 20%, decreasing in 
abundance with depth 

BIZoKGN - - fault contact - L  ~ ~ 4 6  - 
Unit 1 DacitelAndesite Tuff 
medium grey, massive, fine grained to thinly laminated pyritic tuff 

End of Hole 
i 
I 
7 
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STATEMENT OF QUALIFICATIONS 



STATEMENT OF QUALIFICATIONS 

I, Uwe Schmidt, of 656 Foresthill Place, Port Moody, B.C. do hereby declare: 

I am a consulting geologist and controlling shareholder of Northwest Geolog~cal 
Consulting Ltd. 

I am a 1971 graduate of the University of British Columbia with a B.Sc. degree in 
Geology. 

I am a member of The Association of Professional Engineers and Geoscientists of 
British Columbia and a Fellow of the Geological Association of Canada. 

I have practised my profession continuously since graduation. 

This report is based on work carried out by me or by workers under my supervision. 

January 27,1997 
Vancouver, B.C. 
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