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1. INTRODUCTION 

1.1 General: 

This report documents the results of an 11 hole, 1,357.9m 

diamond drilling program carried out on the Clisbako property 

between August 14th and September loth, 1992. The program tested 

chargeability and resistivity anomalies identified by an IP survey 

carried out in late July and early August. Extensions to epithermal 

alteration zones identified in 1991 were also tested by the 

program. 

1.2 Location and Access (Fis. 11: 

The Property is located in central British Columbia about 

105km west-southwest of Quesnel and approximately 40km southwest of 

the village of Nazko. It is centred at 52'43' North and 124'03' 

West. 

Access to the claims is via the Michelle Creek and 4200 

logging roads. The Michelle Creek or 3900 road as it is locally 

known, heads southwest from Nazko. At kilometre 27, the 4200 road 

branches off to the south and reaches the property boundary at 

kilometre 19. A spur road at kilometre 25 heads south to the grid 

area. 

1.3 Phvsioqrawhv and Veqetation: 

The claims form an irregular rectangular block covering an 

area of 10,925 hectares. East and northeast sides of the property 

are lowland areas typified by swampy meadows at the headwaters of 

the Clisbako River system. Central, south and western parts of the 

property are hilly with relief in the order of 250m and maximum 

elevations reaching 1675m at Mt. Dent near the west property 





boundary. The hills form an east west divide between the Clisbako 

drainage to the north and the Clusko River drainage to the south. 

Much of the claim area is forested, except where clear cut by 

recent logging. Lodgepole pine is the dominant species but black 

spruce and birchare abundant in low-lying and poorly drained 

areas. Grassy meadows occur along the major drainages in the east 

and north parts of the claim area. These are saturated for much of 

the year but dry out in late summer. Much of the central and 

southern parts of the property have been burned by forest fires in 

recent years. Three clear recent clear cuts and secondary logging 

roads provide access to the grid area. 

Outcrop is sparse (~10%) and typically occurs in deeply 

incised creek channels, on hill tops and in road cuts. Much of the 

property is covered by a variable thickness stratified drift 

consisting mainly of fluvio-glacial sediments. A basal lodgement is 

present in places. 

1.4 Historv: 

Several major companies have carried out regional 

reconnaissance programs for uranium, oil and gas and epithermal Au- 

Ag in the region through the 1970's and early 1980fs. There is no 

record or evidence of mineral exploration or mining activity in the 

claim area itself before 1990. 

The closest mineral property to Clisbako is Rio Algomfs OBOY 

prospect which is located about 4km northwest of the Clisbako 3 

claim. Rio staked this property in the early 1980's and later 

carried out geological, geochemical and geophysical surveys and a 

3000f diamond drilling program. Their target was a weak zone of 

quartz stockworking with anomalous Au values up to 300 ppb. The 

property is now inactive. 



Attention was focused on the claim area when zones or argillic 

alteration were noted during a regional reconnaissance program by 

Eighty Eight Resources Ltd. in the summer of 1990. Later follow-up 

prospecting identified areas of glacial outwash deposits containing 

abundant epithermal quartz float. This material was traced up-ice 

to its sources and the main showings were discovered. After staking 

the area, Eighty Eight Resources Ltd. immediately carried out a 

preliminary soil sampling and geological mapping program to 

determine the extent of the epithermal alteration zones. 

Minnova Inc. optioned the property in the spring of 1991 and 

proceeded to fly an airborne magnetic and EM survey using the 

Dighem system. A field program consisting of trenching, geological 

mapping and rock sampling over the alteration zones was completed 

that summer and followed by a 19 hole 3023.7m diamond drilling 

program later in the fall of 1991. Results of the drill program are 

documented in an assessment report by D.R. Heberlein (1992). 

2 . 0  CLAIMS 

The Clisbako property consists of 20 MGS mineral claims and 17 

two post claims that cover an area of 10,925 hectares. A list of 

the claims and their expiry dates is shown below. 
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TABLE 1. L I S T  OF CLAIMS 

Claim Record Units Record ~xpiry* 
No. Date Date 

Clisbako 1 206988 
Clisbako 2 206989 
Clisbako 3 206990 
Clisbako 4 206991 
Clisbako 5 206992 
Clisbako 6 206993 
Clisbako 7 206994 
Clisbako 8 207022 
Clisbako 9 207023 
Clisbako 10 207024 
Clisbako 11 207236 
Clisbako 12 207250 
Clisbako 13 207251 
Clisbako 14 207252 
Clisbako 15 207266 
Clisbako 16 207416 
Clisbako 17 207417 
Clisbako 18 207418 
Clisbako 19 207419 
Clisbako 20 207420 
Clisbako 21 310170 
Clisbako 22 310171 
Clisbako 23 310172 
Clisbako 24 310173 
Clisbako 25 310185 
Clisbako 26 310186 
Clisbako 27 310187 
Clisbako 28 310188 
Clisbako 29 310189 
Clisbako 30 310190 
Clisbako 31 310191 
Clisbako 32 310192 
Clisbako 33 310194 
Clisbako 34 310195 
Clisbako 35 310196 
Clisbako 36 310197 
Clisbako 37 310198 1 06-15-92 06-15-97 

417 Units 
* Assuming acceptance of this assessment report. 

3.  GEOLOGY 

Two ages of volcanic rocks underlie the Clisbako property. 

Oldest rocks, informally named the Clisbako formation, consist of 



a regionally extensive succession of felsic to intermediate flows 

and pyroclastic rocks. The age of these rocks is uncertain. Tipper 

(1968) assigns them a probable Paleocene to Eocene age and 

correlates them with the Ootsa Lake Gp. They underlie about 90% of 

the claim area and are well exposed along the hill tops between Mt. 

Dent and the Clisbako River. 

Unconformably overlying the Clisbako formation is a 30 to 50m 

thick sequence of olivine basalt flows and locally abundant 

pyroclastic rocks belonging to the Miocene Endako Group. These 

rocks outcrop at the south east corner of the property near Canyon 

Mountain and underlie much of the low lands in the Clisbako River 

drainage. 

A schematic stratigraphic column for the Clisbako property is 

shown in Figure 3. 

The Clisbako Formation is subdivided into three lithologically 

distinct members: the Rhyolite Member, the Andesite Member and the 

Dacite Member. The Rhyolite Member (Mcr) is the oldest 

stratigraphic unit. It outcrops mainly in the Mt. Dent area, but 

also as a north-south trending strip in the east central part of 

the property. Aphanitic to glassy rhyolite flows (Unit 1) are the 

dominant lithology, however feldspar phyric flows are also present 

but aerially insignificant. Most of the rhyolites are strongly flow 

banded and exhibit spectacular devitrification textures such as 

spherulites and ball textures. Perlites (after primary obsidian) 

are widespread. Individual flows vary from a few metres to several 

tens of metres in thickness. They commonly have autobrecciatedtops 

and bases and grade laterally into unsorted, clast supported 

breccia deposits. Hematitic rhyolite breccias sometimes containing 

a variety of rhyolite clast types (Unit 2) separate the flows. 
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Incipient welding textures are present in these rocks suggesting 

that they are of pyroclastic origin. 

Overlying the Rhyolite Member, possibly unconformably, is the 

Andesite Member (Mca). This package is bimodal, consisting of 

interbedded andesite flows (Unit 3) and thick, well bedded 

rhyolitic feldspar-quartz crystal tuffs (Unit 5). Andesites are 

exposed mostly in creek channels in the east-central claim area, 

south and west of the lake. They are characteristically strongly 

amygdaloidal and weather dark grey to olive green. Amygdules are 

filled by quartz, calcite and chlorite. Interflow sediments (Unit 

4 )  composed of laminated siltstones and mudstones occur near the 

top of the andesite intervals. In at least one locality, they 

contain abundant broad leaf plant fossils. 

Feldspar-quartz crystal tuff (Unit 5) separates the andesite 

flow sequences. Tuffs units are moderately well bedded on a 10 to 

200 cm scale. They contain up to 25% grey to black quartz crystals 

(to 10mm) and 20% subhedral to euhedral alkali feldspar crystals in 

a felsic ash matrix. They are exposed over a wide area in the east 

central part of the property and south of the claims. 

Overlying the Andesite Member is the Dacite Member (Mcd). It 

consists mostly of inter-bedded feldspar crystal tuff (Unit 6) and 

fine laminated ash tuff (Unit 7). A lack of quartz crystals is the 

main distinguishing feature between this unit and Unit 5. Rare 

massive to vesicular biotite and hornblende phyric dacite flows 

(Unit 8) are interspersed throughout the sequence. Steeply dipping 

bedded rocks of the Dacite member outcrop on the prominent hill l k m  

southwest of the lake. 

Endako Group olivine basalts (Meb) unconformably overlie the 

Clisbako Formation. The contact is well exposed in a ravine on the 

north slope of Canyon Mtn at the south east corner of the claims. 

In this area a well preserved eruptive centre is exposed. Bedded 



scoria and agglutinate deposits mark the remnant of a cinder cone. 

Two basalt flows are fed by this centre. Abundant olivine in the 

form of dunite nodules (up to 15 cm in diameter) and large euhedral 

phenocrysts (to 10mm) characterize this unit. 

Flat lying basalt flows also underlie the Clisbako river 

drainage in the northeast claim area. Although not exposed, their 

distribution is accurately defined by aeromagnetic data. 

Structure: 

North to north-northeast striking faults are the most 

prominent structures on the property. They dip moderately to 

steeply east and west (40 to 80") and are responsible for extensive 

block faulting of the Clisbako Formation. Measured offsets range 

from a few metres to about 200 metres. Epithermal alteration is 

hosted by several of these faults. 

Faulting has caused considerable rotation of the volcanic 

sequence, resulting in highly variable dips. For example, on the 

west part of the grid, units of the Dacite member dip steeply to 

vertically while at the North Zone bedding is nearly flat lying. 

A shallow graben is defined by the north trending faults in 

the grid area. Epithennal style alteration at the North, Central, 

South, Gore and West Lake zones occur along these structures. The 

easternmost fault, the East Boundary Fault, hosts epithermal 

alteration intermittently over a length of 2km. The South, Trail 

and Central Zones occur along this structure. 

Other structures include northwest and northeast trending 

linears which form conspicuous drainage patterns in the northeast 

claim area. They have no measurable offset and significance is not 
understood. 



Evithermal Alteration: 

Several occurrences of epithermal-style alteration are known 

in the east part of the property. They are all similar in style. 

The zones are characterized by wide haloes of pervasive 

argillic alteration occurring in the hanging wall of the graben 

faults. Extensive stockworks of quartz, pyrite (+ marcasite) 

veinlets occur throughout the argillic zones. Overall sulphide 

content averages about 0.5%. 

Stockworks grade into areas of pervasive silicification close 

to the faults. These commonly contain irregular shaped bodies of 

hydrothermal breccia and banded veins. 

Argillic alteration occurs up to lOOm into the hanging wall of 

the source structures. Where several parallel structures occur 

close together, such as at the North Zone, the argillic zones 

coalesce into a single wide expanse. Silicification is more 

restricted, occurring as 1 to 25m wide zones along fault planes. 

Narrow subparallel silicified zones also occur in the footwall of 

the host structures. 

Footwall alteration is less strong than hanging wall 

alteration. Argillic alteration is typical, however at some 

locations weak propylitization consisting mostly of chlorite and 

calcite veinlets is developed. 

Alteration is well developed in a variety of host rocks. At 

the North, West Lake and Central zones alteration occurs in Unit 1 

rhyolite and Unit 5 crystal tuff. At the South Zone strongest 

alteration is hosted by amygdaloidal andesite of Unit 3. 



Geochemistry: 

The alteration zones have a typical epithermal geochemical 

signature. Anomalous to highly anomalous values for Hg, As, Sb, Ba, 

Ag and Au are widespread. In the silicified zones Hg values reach 

levels of several thousands of ppb and As in the thousands of ppm. 

Anomalous Au values (in low hundreds ppb) and silver (to 77 ppm) 

occur in the silicified zones. Highest gold values occur in banded 

quartz veins and pyritic banded chalcedony veins. Values exceeding 

1.0 g/t Au are rare and ore grades have not been seen to date. 

4 DIAMOND DRILLING 

4.1 Proqram Summary: 

Eleven holes, totalling 1,357.9m were drilled on the Clisbako 

property between August 14th and September loth, 1992. Drillingwas 

performed by Frontier Drilling Ltd. of Langely, B.C., using a skid- 

mounted Longyear Super 38 diamond drill and NQ rods. Drill core was 

logged by P. Thiersch and G. Duso at Minnova's core storage 

facility on the property (Fig. 4). 

Drill core was routinely split in 2 metre sections (or less if 

lithology dictated) and half of the core was shipped to Minen Labs 

in North Vancouver for geochemical analysis. Gold was determined by 

fire assay with an AA finish and Ag, As, Ba, Cu, Pb, Zn and Sb by 

ICP. Mercury was determined by AA using the cold vapour technique. 

Drill hole locations are shown in Figure 4 and summarized in 

the table below. All coordinates are in UTM grid units. Drill logs 

and analytical results are presented in Appendix 1. 



TABLE 2 .  DIAMOND DRILL HOLE LOCATION8 

HOLE UTM EAST UTM NORTH ELEV. AZM. DIP LENGTH 

CL-92-20 429650 5841550 1293m 090" -45" 132.6m 
CL-92-21 429050 5841375 1320m 090" -45" 76.8m 
CL-92-22 429200 5841385 1314m 270" -45' 156.7m 
CL-92-23 428600 5841590 1335m 270' -45" 185.0m 
CL-92-24 428637 5841500 1345m 270" -55" 168.6m 
CL-92-25 429850 5841035 1345m 090' -45' 101.2m 
CL-92-26 429250 5841385 1310m 270" -55' 76.2m 
CL-92-27 429000 5841375 1320m 090" -45" 121.0m 
CL-92-28 429755 5839328 1292m 090' -45' 154.5m 
CL-92-29 429765 5839220 1290m 090" -55' 78.3m 
CL-92-30 429755 5839328 1292m 120' -55' 107.0m 

TOTAL 1,357.9m 

4.2 Results: 

Results of the drilling program are summarized below. 

4.2 .1  T u f a  Zone: 

Drill hole CL-92-20 was drilled to test a strong chargeability 

anomaly identified beneath the Tufa Zone. It penetrated a complex 

sequence of Unit 1 perlite, rhyolite and rhyolite breccia. 

Alteration is weak throughout the hole, with pervasive 

argillization prominent in the lower half. Strongest clay 

alteration occurs between 92.6 and 99.0m, in a gougy fault zone. 

Zones of strong silicification occur between 66.2 and 72.6m and 

105.6 to 132.6m. 

The strong chargeability anomaly was not explained by this 

hole. Disseminated pyrite (3%) was intersected over a 50cm width 

between 96.2 and 98.3m; an insufficient quantity to produce the 

strong IP response. 



4.2.2 West Lake Zone: 

Four holes (CL-92-21, CL-92-22, (21-92-26 and CL-92-27) were 

drilled into the West Lake Zone. They were designed to test a 

coincident resistivity and chargeability anomaly and the dip 

extension of a mineralized epithermal vein exposed in two trenches. 

Hole C1-92-21 collared in and followed a fault zone to a depth 

of 76.8m where the hole was abandoned. Core recovery averaged 50% 

throughout the hole. Recovered material consists mainly of clay- 

rich fault gouge containing pebble sized clasts of rhyolite and 

vein material. Pyrite as disseminated subhedral grains occurs 

throughout the hole in amounts up to 2%. 

Hole CL-92-22 was drilled to test the same target as CL-92-21. 

To avoid the fault the hole was collared 150m to the east of CL-92- 

21 and drilled in the opposite direction (270'). 

A strongly argillized sequence of Unit 4 feldspar-quartz 

crystal tuff was encountered to a depth of 52.7m. Patchy 

silicification and moderate to strong argillic alteration with 

abundant quartz-pyrite stringers was noted throughout the interval. 

Intense silicification with zones of black-matrix breccia, jigsaw 

breccia and narrow quartz veins occurs between 52.7 and a fault 

zone at 108.9m. This alteration occurs at a major contact between 

Unit 4 and Unit 1. Strongly anomalous values for As (152-2492 ppm) 

and weak to moderately anomalous Hg values (up to 385 ppb) occur 

throughout the hole. Gold values are weakly anomalous (up to 23 

ppb) in the most silicified intervals, and Ag is sporadically 

elevated through the entire hole. 

Hole CL-92-26 was drilled 50m east of CL-92-22, to test the 

alteration zone about 50m down dip. Unfortunately, as in hole CL- 
92-21, the hole followed a fault and was abandoned at 76.2m. Core 

recovered was mostly feldspar-quartz crystal tuff (15.2 to 62.2) 



with moderate argillic and patchy silica alteration. Below the 

fault at 62.2m the hole remained in rhyolite breccia to the end of 

the hole. 

Encouraging results were produced by hole CL-92-27 which was 

drilled beneath CL-92-21. Strong alteration consisting of intense 

argillization, quartz stockworking and intermittent strong 

silicification was encountered between 58.8 and 75.6m. Zones of 

pyritic hydrothermal breccia occur from 62.2 to 63.9 and 70.7 to 

75.6. Very high Hg values (1165 to 18,375 ppb) occur between 46.0 

and 57.0m. Gold and Ag grades are very low with sporadic peaks up 

to 13.7 ppm Ag and 135 ppb Au. 

4.2.3 West Pit Zone: 

Two holes (CL-92-23 and CL-92-24) were drilled to test an area 

of high chargeability and resistivity values in the West Pit area. 

Trenching on this target failed to reach bedrock, however quartz 

breccia float and bright yellow clay was abundant in the subcrop. 

Hole CL-92-23 penetrated 30.8m of overburden. From 30.8m to 

75m, a strongly argillized zone containing a well developed 

stockwork of quartz and pyrite was intersected. Narrow intervals of 

strong silicification are present in this interval (34.1 to 34.6m, 

48.1 to 48.6m and 56.1 to 56.8m). From 75.0 to 89.7, a complex zone 

of stockworking and brecciation was encountered. Several narrow 

bodies of hydrothermal breccia are present in this zone. Alteration 

and mineralization are hosted by amygdaloidal andesite. A fault 

truncates the mineralization at 108.8m and juxtaposes Unit 1 

rhyolite, which continues to the end of the hole. 

No significant metal values were encountered in this hole. 

CL-92-24 was drilled into the West Pit IP anomaly, lOOm to 

the southeast of CL-92-23. Unit 4 crystal tuff with moderate to 



strong silicification was intersected from 9.1 to 100.4m. Most of 

the alteration occurs above 32.5m and is closely associated with 

several small faults. A clay-rich fault zone (100.8 to 107.7m) 

separates the crystal tuffs from perlitic, flow banded rhyolite. 

This unit continues to the bottom of the hole at 168.6m. Alteration 

below the fault is weak and no significant mineralization was 

observed in the rhyolite. No significant metal values were detected 

in the hole. 

4.2.4 Beaver Pond Zone: 

The Beaver Pond Zone was tested by hole CL-92-25. It lies at 

the south end of the West Lake Zone IP anomaly and is reflected at 

surface by three narrow breccia vein outcrops in the north bank of 

the North Zone creek channel. 

Hole CL-92-25 collared in intensely argillized amygdaloidal 

andesite after 46.3m of casing. A well developed quartz-pyrite 

stockwork zone was penetrated from 46.3 to 56.3m. In this interval 

pyrite contents reach about 5%. Silicified fault breccia/ 

hydrothermal breccia occurs from 56.3 to 57. Om. The breccia lies in 

the hangingwall of a 2.8m (57.0 to 59.8m) wide quartz vein that 

occupies a major fault plane. Banded, bladed and breccia textures 

are present in this vein. Silicification and brecciation continue 

intermittently below the vein to a second fault at 61.5m. Below 

this the hole remains in rhyolite breccia to its end at 101.2m. 

Alteration in the rhyolite consists mostly of pervasive 

argillization which decreases in intensity down hole. A narrow zone 

of silicification occurs between 71.3 and 71.6m where a small 

quartz vein occurs. No anomalous metal concentrations occur in this 

hole. 



4.2.5 south aone: 

Three holes (CL-92-28, CL-92-29 and CL-92-30) were drilled at 

the South Zone. They were designed to test the west-dipping 

epithermal alteration zone, discovered in 1991 both along strike 

and down dip from the surface showings. 

CL-92-28 collared in a well developed stockwork of quartz- 

pyrite stringers hosted by amygdaloidal andesite. At 57.0m a clay- 

rich fault plane separates the stockwork from silicified, black 

matrix hydrothermal breccia (58.0 to 69.3m). The breccia occupies 

a major fault contact between Unit 3 andesite in the hanging wall 

and Unit 1 and 2 rhyolite in the footwall. Rhyolites continue to 

the bottom of the hole at 154.5m. 

Narrow, highly silicified zones cut the otherwise weakly 

altered rhyolite in several places (e.g., 71.2 to 72.0m and 75.6 to 

8l.Om). 

Mercury and Arsenic are highly anomalous (up to 2720 ppb Hg 

and 610 ppm As) in the silicified breccia and in the overlying 

stockwork. Highest Au concentrations (294 ppb) occur in the black 

matrix breccia. Silver is most concentrated (10.5 ppm) at the upper 

contact of the breccia. 

Hole CL-92-29 was drilled 125m south of CL-92-29. It was 

drilled to test the South Zone structure 70m down dip from the 

surface exposure. Again it collared in strongly stockworked Unit 3 

andesite which extends to 4O.5m. From 40.5m to 44.2m the silicified 

black matrix breccia was intersected. The altered section is 

narrower and less well developed than it is in CL-92-28. Below the 

breccia, Unit 2 rhyolite breccia was present to the end of the hole 

at 154.5~1. 



Very high Hg values (to 7,500 ppb) occur in the silicified 

breccia from 40.5 to 45.2m. Anomalous As concentrations between 307 

and 835 ppm extend over a wider interval (40.5 to 48.8m) which 

straddles the breccia zone. The highest gold value of 164 ppb 

occurs in the stockwork zone near the upper contact of the breccia. 

Silver values are generally elevated (+1.0 ppm) but do not occur 

over coherent widths. 

Hole CL-92-30 was drilled from the same collar as CL-92-28 to 

test the epithermal alteration 70m down dip from the surface 

exposures, mid way between holes CL-92-28 and CL-92-29. A well 

developed silicified breccia zone with an overlying stockwork 

hosted by argillized andesite was intersected between 58.3 and 

70.21~. The breccia interval (62.4 to 70.2m) contains a 50cm wide 

cross cutting banded and bladed vein at the footwall contact. Below 

the vein stockworking and silicification persist to 76.6m where 

there is a sharp contact with rhyolite. The hole remains in 

rhyolite to the end at 107.0m. Alteration intensity gradually 

diminishes down hole. 

Elevated values for Au (to 228 ppb) , Hg (to 2160 ppb) , and As 
(to 764 ppm) occur near to upper contact of the breccia zone. 



5. SUMMARY AND CONCLUSIONS. 

The drill program was designed to test IP anomalies identified 

by a gradient array IP survey carried out early in the 1992 field 

season. It also set out to complete the testing of the west dipping 

epithermal breccia body discovered at the South Zone in 1991. 

Results of the program are disappointing. Despite intersecting 

extensive widths of strong epithermal alteration in each target 

area, no significant precious metal values were detected. 

Nevertheless, strongly anomalous indicator elements such as Hg, As 

(and Sb) show that the system as a whole has a classic epithermal 

signature. It may yet have potential at depth. A near surface, open 

pit target has all but been eliminated by the 1991 and 1992 

drilling programs in the grid area. 

6. REFERENCES. 
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Clisbako Property, Cariboo Mining Division. 
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STATEMENT OF COSTS 

DRILLING ( A u ~ u s ~  14 to September 25, 1992): 

Contract Payment (Frontier Drilling Ltd.) .......................... 1,419.6m @ $49.70/m $70,549.85 

Reclamation (Grass Seed): .................... $356.87 

PERSONNEL : 

Peter Thiersch (Project Geologist): 
25 days @ $ 180 /day.... ..................... $4,500.00 
Greg Duso (Assistant) : 
25 days @ $115/day ........................... $2,875.00 
Nancy Kastelein (Cook): 
25 days @ $125/day ........................... $3,125.00 

ANALYTICAL COSTS: 

Geochemical Analyses of Drill Core 
for Ag, As, Ba, Cu, Pb, Sb, Zn, Au and Hg: 
172 samples @ $15.50 /sample ................. $2,666.00 

LOGISTICS: 

Meals and Accomodation: 
80 mandays @ $25/day ......................... $2,000.00 
Vehicle Rental: 
25 days @ $ 50/day ........................... $1,000.00 
Travel Expenses:.................. ........... $380.00 

Field Expenses: 
(Core Racks, Camp Equpment etc.) ............. $2,484.50 

SUPERVISION: 

Dave Heberlein (Senior Project Geologist): ........................... 5 days @ $250 /day $1,250.00 

REPORT PREPARATION: 

Dave Heberlein ............................ 2 days @ $250/day $500.00 

TOTAL $91,687.22 
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HOLE NUMBER: C L - 9 2 - 2 0  
M l N N W A  INC. 

D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: l W 2  
PROJECT NUMBER: 667 

CLAIM NUMBER: 
LOCATION: TUFA ZONE 

PLOTTING COORDS GRID: UTM 
NORTH: 41550.00N 

EAST: 29650.00E 
ELEV: 1293 .00  

ALTERNATE COORDS GRID: 
NORTH: O+ 0 

EAST: 0+ 0 
ELEV: 1293.00 

COLLAR DIP :  -45'  0 '  0 "  
LENGTH OF THE HOLE: 132.60m 

START DEPTH: O.OOm 
F INAL DEPTH: 1 3 2 . 6 0 ~  

COLLAR GRID AZIMUTH: 90' 0 '  0 "  COLLAR ASTRONOMIC AZIMUTH: 90'  0 '  0" 

DATE STARTED: A u g u s t  14, 1 9 9 2  COLLAR SURVEY: NO 
DATE COMPLETED: A u g u s t  17, 1 9 9 2  PWLTISHOT SURVEY: NO 

DATE LOGGED: A u g u s t  20, 1 9 9 2  RPD LOG: YES 

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE: NP 

CONTRACTOR: FRONTIER DRILL ING 
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE: TO TEST I P  tlPIPE" ANOMALY UNDER TUFA ZONE 

DIRECTIONAL DATA: 

D e p t h  A s t r o n o m i c  D i p  T y p e  of FLAG C m n t s  
A z i r m t h  d e g r e e s  T e s t  

D e p t h  A s t r m i c  D i p  T y p e  of FLAG C a n n e n t s  
(m) A z i r m t h  d e g r e e s  T e s t  

HOLE NUMBER: C L - P Z - 2 0  D R I L L  HOLE RECORD LOGGED BY: PETER TH~ERSCH PAGE: 1 



HOLE NUMBER: CL-92-20 
MlNNOVA INC. 

DRILL HOLE RECORD DATE: l l - D e c d r - 1 9 9 2  

ROCK 
TYPE 

uCASl NGr 

cdlMRBURDEN 
-BASALT* 

dlXlDE ZONE 
-FB FS RHYO 
s 

uTUFF 
BRECCIA* 

HSPHEROIDAL 
RHYOLITEr 

TEXTURE AND STRUCTURE 

- 

F.B. FS Phyric rhyolite.(Classic FB Lati te) 

green, coarse grained, heterol i thic d e p o s i t i m l  
breccia.1-10 cm frags of p e r l i t i c  rhyolitic,uelded 
t u f f  and crystal ash t u f f  i n  a tuffaceous, Locally 
bedded matrix. Matrix supported. 
136-381 *Fault zones 

G r m ,  f ine grained, classic p e r l i t i c  rhyolite, 
Locally intense, gives breccia Like texture, upper 
contact i s  gougy- might be a fault .  

Grey coarse grained , 80% clay gowe zone. 

Green/maroon, f i ne  grained, incredibly b a l l i f e r w s  
rhyolite, amazing density and size range f ran 

classic 1-3cm hematitic red bal ls  t o  smaller <lcm 
trout spots. Many coalesce to  form bands or cigar 
shapes. P e r l i t i c  texture i s  comma between Larger 
bal ls. Smaller spots often coalesce to  becane semi 
massive over 5-15cm Larger bal ls  comnonly rimned 
by white rind, i n  matrix, part of p e r l i t i c  a l teret  
ion which does not affect balls. Many smaller spot 
s are stretched and hollow- f i l l e d  by py and chl 
and bright orange red mineral. These are the f i r s t  
true "I i thophaysae" observed, Look I i ke amygdales 

but hematitic b a l l  al terat ion surrwnds the core. 
I 'm nou convinced that the bal ls  are classic 
spheroidal a l ka l i  feldspar alterat ion acccnpanying 
devitr i f icat ion. There chemistry i s  enriched i n  s i  
Lica and sodiun re la t ive t o  grourtnass. 

- 
NGLE 
0 C 1  - 

- 

- 
40 

- 
65 

- 
65 

- 
50 

- 

ALTERATION 

-- 

highly fractured, gougy,rST ARC* 

Strongly fractured Locally gougyuST ARG 
r mottled green (chlori te) t o  black (he 
matite) alterat ion of fregs and matrix. 

ulNT ARGr 

UPATCHY ARCH 
cdlOD PROP, 
Pyrite doesn't exceed 1 or 2% but may b 
e responsible for I.P. chargeability 
al l thwgh offset by 25m, th i s  i s  the 
only sulphidic zone i n  the hole! Louer 
contact i s  gradational. 
i55.8-57.01 
u l i  thophaysaes 
<5m, stretched, f i l l e d  by calci te. 

MINERALIZATION 

Trace of sulphides. 

REMARKS 

HOLE NUIBER: CL-92-20 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 2 



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-92-20 DATE: ll-December-1992 

ROCK 
TYPE TEXTURE AND STRUCTURE ~4 1 ALTERATION MINERALIZATION REMARKS 

Dark green, f i ne  grained, c lass ic  p e r l i t i c  net tex 
t u r d  rhyol i te,  rare ba l ls .  

UPERLITEr 

*HEMAT 1 TE 
BRECCIA* 

Pale green, f i ne  grained, intense p e r l i t i c  

This i s  where I.P. ammaly should be! 

- 

Green and red coarse grained depositional breccia 
o f  f.b. r hyo l i t e  and p e r l i t e  frags, var iab ly  ch lor  
i t i z e d  i n  a red t o  black hemati t ic matrix. 

70% CLAY GOUGE 

UST CHLnfrags 
eST HEMn matrix, weak ca l c i t e  str ingers 
UPATCHY ST ARGm 

Classic p e r l i t e  with Local breccia Like textures. 
rare bal ls.  

h igh ly  fractured 
4KD-INT ARC, 

*FAULT* 
rGOUGEw 

BERLITE* 

Major f a u l t  zone 60% c lay  gouge. 
497.8-98.31 90% c lay  gouge w\ minor py 

rlNT ARGw 
dXT ARGw 3% disseminated py t h i s  i s  probably I.P. ammaly. 

iq 
4KD ARGw 

Pale grey, f i n e  grained, f i n e l y  banded, f.b. 
r hyo l i t e  overprinted by p e r l i t i c  textures.Flw 
bending most apparant i n  w r  2m. Bands 4 c m  a t  
Lower contact "islands" o f  glassy u p e r l i  t i zed  
rhyo l i t e  remain. These are more s i l i c ious,  Less a r  
g i l l i c  Like u d e r l y i n g  r h y o l i t e  mit. 

Dark grey, f i ne  grained glassy unaltered f l o u  
banded rhyol i te.  Upper p e r l i t e  represents a l t e r -  
a t ion  (hydration) halo a r d  fau l t .  Darker the 
rock the more s i l i c i ous  upper contact w\ p e r l i t e  
i s  "patchy'. Rhyol i te i s  f l o u  banded and has 
var iable feldspar microcrystals. 

ZONE* fractured and 
ZONE, bleached rane with 
ZONE* sane white clay. 

hlw 31x1 barren f rac ture  
f i l l .  

*FLOW BAND 
RHYOLITE* 

- 
45 

Contains bleached f rac ture  zones. 

UST SILw 
BATCHY KX) ARC, 
minor ca l c i t e  str ingers. t race o f  sulphides. 

dKX) ARGw f l o u  bands are hemnt i t e  
ha i r l ines  with weak c h l o r i t i c  halos. 

20 I 
DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 3 HOLE NWBER: CL-92-20 



HOLE NUMBER: C L - 9 2 - 2 0  DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 4 

MINNOVA 1NC. 
HOLE NUMBER: C L - 9 2 - 2 0  DRILL  HOLE RECORD DATE: l l - D e c e m b e r - 1 9 9 2  

FROM 
TO ALTERATION 

ROCK 
TYPE M l N E R A L I U T l O N  TEXTURE AND STRUCTURE REMARKS 

ANGLE 
TO W 



HOLE NUMBER: C L - 9 2 - 2 0  ASSAY SHEET DATE: 11 -December-  1 9 9 2  

HOLE W E E R :  CL-92 -20  ASSAY SHEET PAGE: 5 

COmENTS 
S a n p l e  Fran T o  L e n g t h  

(m) (rn) (m) 

GEOCHEMICAL 
Ag As  B a  Cu F e  P b  S b  Zn A u  Hg S 

p p n p p n p p n p p n  X p p n p p n p p n p p b p p b  X 



M l N N W A  INC. 
HOLE NUMBER: C L - 9 2 - 2 1  D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: 1 9 9 2  PLOTTING COORDS GRID: UTM ALTERNATE COORDS GRID: COLLAR D I P :  -45. 0 '  0 "  
PROJECT NUMBER: 667 NORTH: 41375 .001  NORTH: 0+ 0 LENGTH OF THE HOLE: 76.80m 

CLAIM NUMBER: EAST: 29050.00E EAST: O+ 0 START DEPTH: O . O h  
LOCATION: VEST LAKE ZONE ELEV: 1320 .00  ELEV: 1320.00 F INALDEPTH:  76.8001 

COLLAR GRID AZIMUTH: 90. 0 '  0 "  COLLAR ASTRONOnlC AZIMUTH: 9 0 '  0 '  0 "  

DATE STARTED: A u g u s t  18, 1 9 9 2  COLLAR SURVEY: NO 
DATE CCMPLETED: A u g u s t  19, 1 9 9 2  MULTISHOT SURVEY: NO 

DATE LOGGED: A w u s t  26, 1 9 9 2  RPO LOG: YES 

W L S E  EM SURVEY: NO 
PLUGGED: NO 

HOLE S IZE:  NQ 

CONTRACTOR: FRONTIER D R I L L I N G  
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE: TO TEST I P  ANU4ALY AND VEINS FOUND I N  TRENCH ALONG STRIKE TO SOUTH 

DIRECTIONAL DATA: 

D e p t h  Astronomic D i p  T y p e  o f  FLAG C m n t s  
(m) A Z i ~ t h  d e g r e e s  T e s t  

D e p t h  A s t r o n a n i c  D i p  T y p e  o f  FLAG C o m n e n t s  
A z i m u t h  d e g r e e s  T e s t  

HOLE NUMBER: C L - 9 2 - 2 1  D R I L L  HOLE RECORD LOGGED BY: GREG DUSO PAGE: 1 



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-92-21 DATE: l l - D e c d r - 1 9 9 2  

ALTERATION MINERALIZATION REMARKS 
ROCK 
TYPE TEXTURE AND STRUCTURE 

Oxide yellow i ron  stained fau l t  gouge cmtaining 
rouded sand t o  pebble sized heterol i thic clasts. 
Sane clasts s i l i c i f i e d  with veinlets visible, 
other clasts are grey chalcedony. 

Oxide yellow, sane fau l t  but daninated by angular 
clasts of grey and/or p y r i t i c  chalcedony and 
white-yellow quartz. Part ly r e s i l i c i f i e d  but 
highly fractured and very porous. 

Strongly weathered and dC0 ARG, a l t .  none 50% RECOVERY 

dm SIL* MSILICIFIED 
FAULT, 

4% PYRITE* 50% RECOVERY 

Pyr i t ic  quartz clasts, sand to  pebble sized, 
i n  gouge matrix. Rare vein or breccia frag t o  lOcm 

ul-2% PYRITE* 60% RECOVERY 

20% RECOVERY Most fau l t  gouge washed away leaving clasts of 
hydrothermal quartz vein and breccia, and 
st rmgly  a rg i l l i zed  feldspar crystal tu f f .  

1 52.7-58.21 uTRICONEw No recovery. 
76.71 Pink orange mineral s ta in  - orp? hem? 

HOLE NUMBER: CL-92-21 DRILL HOLE RECORD LOGGED BY: GREG DUSO PAGE: 2 



HOLE NUMBER: CL-92-21 ASSAY SHEET PAGE: 3 

HOLE NUMBER: CL-92-21 ASSAY SHEET DATE: 11-December-1992 

COnnENTS 
Sarrple Frm To Length 

(m) (m) (m) 

38084 26.00 32.60 6.60 

GEOCHEMICAL 
Ag As Be Cu Fe Pb Sb Zn Au Hg S 

p p n p p n P P n P P n  X P P n P P n p p n p p b p p b  X 

2.6 152 324 14 2.02 11 18 11 197 1620 0.22 



HOLE NUMBER: CL-92-21 RPD ASSAY DATE: l l - D e c h r - 1 9 9 2  

HOLE NUIBER: CL-92-21 RQD ASSAY PAGE: 4 

Fran To Length 
(m) (m) (L) 

0.00 0.00 0.00 

Sun RPD Nunkr Fracturs Nuher Veins Angle Cumnents 
Of Length S/LX100 Of Per Of Per 

Fracturs Metres Veins Metres 
s>= 0.oocm 

0.00 0 0 0 0 0 0 



HOLE NUMBER: C L - 9 2 - 2 2  
MINNOVA INC. 

D R I L L  HOLE RECORD IMPERIAL UNITS:  METRIC UNITS: X 

PROJECT NAME: 1 9 9 2  PLOTTING I ~ O R D S  GRID: UTM ALTERNATE CDORDS GRID: COLLAR DIP :  -45 '  0 '  0" 
PROJECT NUMBER: 6 6 7  NORTH: 41385.00N NORTH: O+ 0 LENGTH OF THE HOLE: 157.60111 

CLAIM NUMBER: 
LOCATION: E S T  LAKE ZONE 

EAST: 29200.00E 
ELEV: 1314.00 

EAST: O+ 0 
ELEV: 1314 .00  

START DEPTH: O . O h  
F INAL DEPTH: 157.60III 

COLLAR GRID AZIMUTH: 270'  0 '  0" COLLAR ASTRONOnIC AZIMUTH: 270'  0 '  0 "  

DATE STARTED: A u g u s t  17,  1 9 9 2  COLLAR SURVEY: NO 
DATE COMPLETED: A u g u s t  19, 1 9 9 2  MULTISHOT SURVEY: NO 

DATE LOGGED: A u g u s t  23,  1 9 9 2  RPD LOG: YES 

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE: NQ 

CONTRACTOR: FRONTIER D R I L L I N G  
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE: TO TEST I P  ANOMALY AND VEINS FOUND I N  TRENCHING BEST ASSAY I N  TRENCH 7 9  Au, 8 5 g  A g  

DIRECTIONAL DATA: 

D e p t h  A s t r o n m i c  D i p  T y p e  o f  FLAG C o m n e n t s  
A z i n u t h  d e g r e e s  T e s t  

D e p t h  A s t r o n u n i c  D i p  T y p e  of FLAG C m r n e n t s  
On) A z i n u t h  d e g r e e s  T e s t  

ACID 

HOLE NUIBER: CL-92-22  D R I L L  HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 1 



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-92-22 DATE: Il-December-1992 

ROCK 
TYPE 

uCAS1 NGw 

TEXTURE AND STRUCTURE 

Overburden. 

REMARKS ALTERAT ION 

4XIOE ZONE - FXTw 

4UARTZ 
STOCKUORK- 
FXTn 

*FAULT ZONE 
-LAPILL1 
TUFF?* 

*FELDSPAR 
CRYSTAL-ASH 
TUFF* 

Orange, strongly oxidized feldspar crystal t u f f  or 
ash f l w .  Looks tuffaceous but wavy banding i n  f g  
ash? layers suggest flowage. Textural va r iab i l i t y  
suggests ash f l w  origin. beds &I 

uPATCHY SIL, ST FE OXs 
Strongly oxidized, variable patchy 
s i l i c i f i c a t i o n  along sane 2-3cm beds. 

*TRACE PYRITE, preserved i n  s i l i c i f i e d  
patches, otherwise oxidized. 

Orange and grey, ueak to  moderate grey-black 
quartz stockwork. Black sulphidic veinlets to  2cm 
generally 4un. 
Host rock i s  feldspar crystal r i ch  ash f l ou  tu f f  
with irregular bedding or f l o u  l m i n a t i w s  and 
rare Lap i l l i  frags 4cm. 5%. feldspars 1-6mn, 30%. 
433.5 - 34.21 &lack Sulphidic Quartz Vein* 

2cm w i c k  

Grey-green, cg hetero l i th ic  breccia of 4un-loan 
angular frags of  feldspar crystal tuff ,  aphanitic 
clay altered frags and grey quartz vein material. 
Looks l i k e  a l a p i l l i  t u f f  ht gougey zones 
indicate a tectonic o r ig in  of overprint. 

&CO-ST ARG. PATCHY ST SILr e1-5% PYr i n  grey to  black quartz veins 
and stringers 
*TRACE BLACK (SI LMR?) SULPHIDEn along 
vein selvages. 

Quartz stringers at LOU angle t o  core 
axis indicate d r i l l i n g  down dip. 

*ST-INT ARC, PATCHY SILm 
Ueak black quartz stockuork throughout 
interval. 

d X  PYRITEs i n  broken stringers. 

Pale grey, mg tuffacecus interbed of feldspar crys 
t a l  ash tu f f .  Ueak fabric a t  90 t o  U may be beddi 
ng or ueak uelding. fabric O 

dm-ST ARGw Ueak quartz-pyrite stringe 
rs. Increasing s i l i c i f i c a t i o n  t o  bottun 
of interval, accarpanied by pervasive 

i ron staining, feldspars clay altered. 

*I-2% PYRITEr i n  quartz stringers. Host rock i s  continous feldspar crystal 
tu f f  down t o  fau l t  a t  59.7111. 

***RUBY SILVER*" noted at  47.7111 

uLlTHlC 
LAPILL1 
TUFF, 

&LACK 
QUARTZ 
BRECCIA* 

Pale grey, cg, s i l i c i f i e d  heterol i thic l a p i l l i  tu f  
f of subranded t o  angular frags of wlded feldspa 
r crystal tu f f ,  ash t u f f  and rare p e r l i t i c  rhyol i t  
e. POX of frags <2cm, 10% y, t o  loan, i n  a Lithic 
crystal r i ch  matrix. bedding contact 

stringers 

61 SILw i s  pervasive but some frags re  
main strongly argi l l ized. 
Ueak t o  moderate stockworking increases 
d m  section 

el-3% PYRITES mainly rest r ic ted to  quar 
t z  stringers. Patches of matrix are gre 
y and s i l i c i f i e d  but don't carry s ign i f  
icant sulphide. 

Upper contact i s  gradational, but fract 
ured and shows i ron oxide halo above an 
d below contact. 

Black and white, cg monolithic hydrothermal brecci 
a of feldspar crystal ash tu f f .  Frags angular 4cm 
to  20m, at least three phases of brecciation: 
frags of argi l l i z e d  wall rock, white t o  grey bade 
d quartz vein and wall rock and rebrecciated frags 
of same, cemented by black sulphidic f g  quartz. 

Stockwork stringers of  latest black quartz cut per 
i f e ra l  wall rock. Minor Local ashy interbeds 1-2un 

--ST ARC FRAGS, I N T  SIL MATRlXw 
F r a m t s  strongly argi l l ized, sane ove 
rprinted by strong s i l i c i f i ca t ion .  
Feldspars gone t o  green clay. 
Three narrow zones (4Ocm) of  strong i r  
on stained wall rock at  55.5, 56 and 56 
.5m. 

d-10% PYRITEs i n  black quartz matrix a 
Lso *TRACE BLACK SULPHIDEm probably aca 
nthite, sparsely disseminated throughou 
t, mainly v is ib le  i n  pre-sulphide bande 
d white to  grey quartz. 
Black sulphide at 55.6111 and 53.2m. 

HOLE NUIIBER: CL-92-22 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 2 



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-92-22 DATE: 11-December- 1992 - 

FROM 
TO 

57.00 
TO 

67.20 

ROCK 
TYPE 

4ARTZ 
STOCKYORKr 

YGLE 
I cfi - 
25 

- 

30 

- 

- 

- 

ALTERATION REMARKS TEXTURE AND STRUCTURE 

thick are well bedcted at 25. bedding 
Upper contact appears conformable. 
Latest quartz phase i s  vuggy white and barren. 

Grey patchy noderate t o  strong black quartzipyri te 
stockwork stringers with Local jigsaw breccias con 
taining a second phase of f g  grey quartz and less 
often a th i rd  phase of vuggy white crystal ine quar 
tz. Hosted by bedded weakly welded feldspar crysta 
L t u f f .  v i t r i c  shards welded in to planes &l 
Feldspars 2-4m 15-20% i n  v i t r i c  shard r i ch  matrix 
459.9-59.21 quar tz  Breccia* Stockwork blouwt, 

jigsaw breccia as above. 
61 4-62 1 4uar tz  Brecciaw as above. 1 :  64 0-64 :I 5 &xi& Zone-Quartz Veinn 

Fe stained hanging wall t o  2cm qtz vn 
466.0-66.51 4uar tz  Breccia* as above. 

400 ARG* alterat ion of wall rock. 
Strongly stockworked and brecciated are 
as are moderately s i l i c i f i e d .  feldspars 
altered to  green clay. 

d - 5 %  PYRITE* i n  nm black quartz str ing 
ers and as nm selvages and fragnent rim 
s i n  Local breccias. Occurs only i n  f i r  
s t  phase quartz, accomapnied by. 
*TRACE BLACK SULPHIDEr 

Veins at Lou angle t o  core axis. 

aQtJARTZ 
BRECCIA* 

Black t o  grey, cg monolithic hydrothermal breccia 
of same welded crystal ash tu f f .  Angular frags 4 c  
m t o  30cm, a lms t  clast suported, local ly  jigsaw. 
Three phases evident: s i l i c i f i c a t i o n  and py r i t i za t  
ion of wall rock fragnents, intense brecciation an 
d cementation by pyr i te  r i ch  black quartz, then mi 
nor brecciation and vuggy cementation by barren gr 
ey quartz. 

d T  ARC, ST SILr 
wall rock frags have been strongly argi 
l l ized, bleached, then overprinted by s 
t r o w  s i l i c i f i c a t i o n  and patchy pyri te. 

d-10% PYRITE* as mn selvages r i p  ps an 
d blebs within the matrix. Also occurs 
as s i l -py  replacement i n  altered frags. 

Trace grey sulphides may occur with pyr 
i t e  along vein selvages. 

4ARTZ 
STOCKYMIKID 

4XIDE ZONE ' 

- 

Modcrate grey t o  black quartz stockwork stringers 
with minor blowart jigsaw breccias. Both carry abu 
ndant f g  pyrite, sane frags are also pyr i t ic .  
Paragmsis is: s i l -py  alterat ion and brecciation, 
c m t a t i o n  by pyr i te  r i ch  grey quartz mixed with 
black sulphidic? quartz, Lesser brecciation and ce 
mentation by vuggy grey barren quartz. 
476.3-77.11 aPyrite Breccia* black sulphidic? qtz 

Orange-brown oxidation halo a r d  fault, overprin 
t s  weak bu l l  quartz stockwork. 
i79.3-81.11 uFaultn Oxidized gouge. 

generally dKX)-ST ARC* alterat ion of wa 
11 rock, with patchy 400 SILw overprin 
t, feldspars gone to  pale g r m  clay, 
sane breccia frags are s i l i c i f e d  and py 
r i t i c .  Minor white clay i n  Late wgs 

d-10% PYRITE* i n  black quartz stringer 
s and blowout breccias. Opaque black qu 
ar tz  may carry black sulphide? 

*TRACE GREY SULPHIDE* remains, a l l  pyri  
t e  has been Leached. 

d T  FE OXw Strong fe  stained feldspars. 

Orange to  grey, weak t o  rnoderate quartz stockwork 
with patchy late fe  oxide overprint. Minor blowart 
breccias carry akndant pyri te. Slnokey quartz Line 
s vein walls and appears t o  replace rn selvages 
within the wall rock. This i s  followed by grey pyr 
i t e  r i ch  quartz, then la te white bu l l  quartz. Oxid 

g m r a l l y  d T  ARC, U SIL* alterat ion 
with Late fracture control led aPATCHY F 

88.5-89.5 &xi& Zone* 
90.5-91.0 aoxide Zone' i Ox' t 

d - 5 %  PYRITE* i n  quartz stringers and b 
reccias. purple irridescent bladed sulp 
hide noted at 89.4m, black opaqw sulph 
id ic? quartz at 92.0111 

Slnokey quartz and opaque black quartz a 
re  new observations. 

HOLE NWBER: CL-92-22 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 3 



HOLE NWBER: C L - 9 2 - 2 2  
MINNOVA INC. 

D R I L L  HOLE RECORD DATE: 11-Decen&r-1992 

FROn ROCK 
TD / TYPE I TEXTURE AND STRUCTURE 

I I 
-- 

e zones are Late fracture controlled. 
489 .5 -90 .51  uPyri t ic Quartz Breccia* 

-FAULT Uide zme of fracturing and brecciation, pale grey 
gwge 60% 

108.90 

108.90 4 t H Y O L I T E  Mixed interval of green and red ch lo r i t i c  and hema 
TO BRECCIA* t i t i c  flow breccia, p e r l i t e  and minor gougy fractu 

113.90 / I r e m s .  

133.00 BERLITE - Pale green f g  p e r l i t i c  rhyol i te  with scarce spheru 
TO SPHERULITES L i  tes averaging 5cm. 

137.30 1 I 1 

113.90 
TO 

133.00 

ALTERAT 1 M l  I M l N E R A L I U T l M l  I REUARKS 

u F L W  BAND 
RHYOLITEI 

137.30 
TO 

157.60 

d T  CHL, HEM, PATCHY ST ARC* uTRACE PYRITEw i n  la te clay f i l l e d  frac 
tures. 

uINT ARGI 

Pale green re la t ive ly  homogenous interval of flow 
banded rhyol i te, banded accentuated by red hematit 
e, late fractures f i  1 led by white clay and ca lc i te  

banding i)6 
4132.0-132.11 4 w r t z  Breccia* drusy 

uRHYOLITEI 

EOH 

u l X  PYRlTEn  i n  disrupted qtz stringers 

80 
d T  S I L I  I dx pyRITEm 

4KO HEM, CHLn hematite occurs as a l te r  
at ion of flow bandes, ch lor i te  as halos 
a r d  late fractures. 

Very pale green, mixed interval of perl i te, hemati 
t i c  breccia and flow banded rhyolite. minor Late f 
ractures. f lowbandsa 

This breccia suggests that fault ing i s  
syn rather than post mineralization, a1 
lowing some Leakage in to  f w t w a l l  rhyo. 

uTRACE PYRITE* i n  Late fractures. 

- 

7 0  

dMD S I L *  minor Late fractures coated w 
i t h  white clay. 

- -- -- 

dMD ARG* minor clay i n  Late fractures. UTRACE PYRITE* with clay. 

HOLE NWBER: C L - 9 2 - 2 2  
- -  

D R I L L  HOLE RECORD LOGGED BY: PETER THlERSCH PAGE: 4 
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HOLE NLIIIBER: CL-92-22  

Sample From To Length 
(m) (m) (m) 

ASSAY SHEET DATE: 11-Deceraber-1992 

1 
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MINNOVA INC. 
HOLE NIMBER: C L - 9 2 - 2 3  D R I L L  HOLE RECORD IMPERIAL  UNITS: METRIC UNITS: X 

PROJECT NAME: 1 9 9 2  PLOTTING COORDS GRID: UTM ALTERNATE CWRDS GRID: COLLAR DIP :  -45 '  0 '  0" 
PROJECT NWBER: 6 6 7  NORTH: 41590.00N NORTH: 0+ 0 LENGTH OF THE HOLE: 185.00m 

CLAIM NWBER: EAST: 28600.00E EAST: O+ 0 START DEPTH: 0.00m 
LOCATION: E S T  P I T  ZONE ELEV: 1335.00 ELEV: 1335.00 F INAL DEPTH: 185.00m 

COLLAR GRID AZIMUTH: 270'  0 '  0 "  COLLAR ASTRONOIIIC AZIMUTH: 270'  0 '  0" 

DATE STARTED: A u g u s t  23,  1 9 9 2  COLLAR SURVEY: NO 
DATE COIIPLETED: A u g u s t  25, 1 9 9 2  MULTISHOT SURVEY: NO 

DATE LOGGED: A u g u s t  26, 1 9 9 2  RPD LOG: YES 

W L S E  EM SURVEY: NO 
PLUGGED: NO 

HOLE S IZE:  NQ 

CONTRACTOR: FRONTIER D R I L L I N G  
CASING: NONE 

CORE STORAGE: CAMP 

PURWSE: TO TEST I P  ANOMALY, UNDER TEST P I T S  UHICH D I D  NOT REACH BEDROCK, BUT RECOVERED HYDROTHERMAL 

DIRECTIONAL DATA: EXPLOSION BRECCIAS. 

D e p t h  A s t r o n c i n i c  D i p  T y p e  o f  FLAG C a n n e n t s  
(m) A z i m u t h  degrees T e s t  

D e p t h  A s t r - i c  D i p  T y p e  of FLAG C m t s  
A z i n u t h  degrees T e s t  

137.20 -46. 0 '  A C I D  OK 

HOLE NWBER: C L - 9 2 - 2 3  D R I L L  HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 1 



HOLE NWBER: CL-92-23 

ROCK 
TYPE 

6TOCKUORK- 
FAULT ZWEv 

TEXTURE AN0 STRUCTURE 

FB rhyol i te  

Reuorked,volcanically derived epiclastic, 
poorly bedded i3 

Strong qtz stockworking i n  wide fau l t  and fracture 
zone. Host i s  exceptionally amygdaloidal andesite 
flow breccia (frags 2-20 cm). Dense eqgdules 
mn-2 cm i n  size l ined with drusy white qtz stock- 
work veins of grey t o  black qtz are moderately 
pyr i t ic .  Minor blow out breccias occur locally, 
stockwork veins disrupted by latest faulting. 
Interval i s  extensively sheared and gougy. Uidest 
conpetent interval i s  approx. 2 m 

434.1-34.61 ublack qtz bxr 
- ind is t inct  frags, barren white qtz a r g i l l i c  wall 
rock and minor blue opal frags i n  grey f.gr. 
qtz matrix, 2 or 3 phases of brecciation 

436.0-37.21 q r e y  qtz bx v e i m  
-2 phase, white qtz and w/r ind is t inct  frags 
cemented by grey f.gr. qtz as above 

437.9-36.21 nFAULTn 
-gouge zone 

439.7-42.61 *FAULT* 
-gouge zme 

443.7-44.81 * ~ n y g  ~nde*  a 30-40 deg. 
-conpetent interval of massive, weakly amygdal- 
oidal andesite 

48.1-48.8 
ublack qtz bx veim, 2 phase, ind is t inct  white qtz 
frags, minor pyr i te  

MlNNWA INC. 
DRILL HOLE RECORD 

*ST-INT ARC* 
- interval i s  intensely a rg i l l i ca l l y  
altered, approx. 40% i s  sheared and 
QougY 

-intense argi 11 izat ion decreases down 
section 

434.1-34.61 n in t  s i b  

436.0-37.21 n in t  s i  l v  

437.9-38.21 u in t  argw 

439.7-42.81 n in t  arg* 

443.7-44.8) umod argm 

448.1-48.81 n in t  s i b  

456.1-56.81 u in t  s i l t  

13-5% pyri te* 
- i n  black quartz stringer and breccia 

434.1-34.61 ul-3% pyn 

448.1-48.81 4% pyn 

456.1-56.81 6% pya 

DATE: 11-DecRnber-1992 

REMARKS 

Fault movement has been syn and post 
mineralization as demonstrated by 
broken stockwork veins i n  gougy zones 
end s i l i c i f i e d  gwge fragmnts within 
stockwork breccias 

HOLE MBER: CL-92-23 DRILL HOLE REmD LOGGED BY: PETER THIERSCH PAGE: 2 



HOLE NUMBER: CL-92-23 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 11-December-1992 - 
FROM 

TO TEXTURE AND STRUCTURE 

&lack qtz bx veinw, single phase? %ui r l y "  grey 
to black qtz bands, local ly  fibrous with green 
tinge 

64.5-66.1 
-corrpetent interval of ueakly amyg andesite 

173.8-74.11 *FAULT* 
-gouge 

Colwr: black and grey 
Intensely s i l i c i f i e d  wall rock hosts strong 
black quartz stockuork and minor breccias 
veins, 4 cm 8 
veins a 
veins a 
Host rock i s  intensely s i l i c i f i e d ,  heterol i thic 
Lapi 11 t u f f  (or possibly fau l t  breccia) 

This interval i s  cut by Later grey t o  white 
chalcedonic qtz breccia veins carrying signif icant 
black (si lver?) sulphide 

i77.5-78.8) BTZ BRECCIA* 
-uhite to  grey chalcedonic qtz veins cut black 
qtz stockuork, white qtz shous minor banding 
and one instance of bladed calc i te  replacement 

483.4-84.0) a R T Z  BRECCIA* 
-white vuggy, e.g. lull qtz 

486.0-86.51 4JARTZ BRECCIA* 
-black quartz jigsaw breccia plus Later 2 cm f.gr. 
grey qtz vein Lacking obvious sulphide 

489.1-89.7) 4JARTZ BRECCIAw 
- f g  qtz cuts ear l ier  black qtz stockwrk bx 

Moderate black quartz stockuork. veins 4 an. 
Minor blowout jigsaw breccias 

Host i s  apparently s i l i c i f i e d  fau l t  gouge, very 
grmgy, argi l l ized, w e t  printed by s i l i c i f i c a t i o n  
black qtz and stockwrk 

ALTERATION 

464.5-66.11 mod argn 

u int  si lm 
-rare frags remain strongly arg i l l ized 

477.5-78.8) u in t  s i l ,  ab. fe  ox* 

483.4-84.0) u in t  s i t *  
abundant f e  oxide 

486.0-86.51 u in t  si lw 

489.1-89.71 u in t  s i l *  

4 t  s i l ,  s t  argr 

-Late 1-2 cin f.gr. grey qtz veins 

- i n  black qtz and within amyg frags 

-1-3% v is ib le  py i n  black quartz 

477.5-78.8) utr black sulphidem 
-signif  icant black (s i lver)  sulphide 
i n  white quartz i s  d i s t i nc t l y  post 
pyr i te  

486.0-86.5) -1-3% py, tr blk sulphidem 
- i n  black qtz matrix, trace black 
sulphide i n  early grey qtz frags 

el-3% p p  i n  black qtz stringer 

REMARKS 

Heterol i t h i c  breccia frags suggest host 
i s  lapi 111 tu f f ,  but apparent qtz vein 
frags suggest fau l t  b r ~ c i a  

-barren 

-very similar to  CL-91-22 

Later f.gr. grey qtz similar to  
previ w s  interval, Looks barren 

HOLE MBER: CL-92-23 DRILL HOLE RECORD LDGGED BY: PETER THIERSCH PAGE: 3 



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-92-23 DATE: 11-Dechr-1992 - 

LNGLE 
TO W 

ROCK 
TYPE TEXTURE AND STRUCTURE ALTERATION REMARKS 

497.7-99.71 uWARTZ BRECCIA* 
- f  .gr. white t o  grey qtz "vein" i s  more Like qtz 
flooded and replaced wall rock, fragnents are 
washed wt and indist inct.  Quartz i s  moderately 
vuggy, grey patches, may be sulphidic 

497.7-99.71 uint.  s i l n  497.7-99.71 rtr py + m n  
- i n  patchy grey quartz 

-90% clay gouge 
shear fabric i) 50-70 deg t o  c.a. 

uint.  argm utrace pya 

uSILIClFlED 
FAULT BRXn 

Colwr: grey to  black 
Grain size: c.gr. 
Angular t o  rovded, intensely s i l i c i f i e d  wall 
rock and rebrecciated p y r i t i c  quartz frags i n  
a coarse pyr i te  r ich black quartz matrix. 
Lithology of fragnents - indeterminate 

d - 5 %  pyri te, 
c.gr. euhedral cubes i n  quartz matrix 
and quartz frags 

a int  s i b  

4103.3-103.61 u int  s i b  4103.3-103.61 uPYRITIC BRECCIA* 
-strongest concentration of py r i te  i n  fau l t  
breccia 

Colwr: pale green 
Grain Size: c.gr. 
S i l i c i f i e d  fau l t  gouge conprised of b a l l i f e r w s  
rhyolite, 1-2 an ba l l s  actual ly form 50% of the 
fragnmts, the rest are subrouded 4 an rhyol i te  
clasts 
-contact (qtz vein) il 40-60 deg 

- 

wSILIClFlED 
FAULT BRX* 

at. si lm 
-rock was once intensely arg i l l ized 
and gougey, now overprinted by st. 
s i l i c i f i c a t i o n  

r l -3% pya 
i n  Late qtz stringers 

Upper and Louer contacts are sharp 
and occupied by a banded qtz-py vein 
1 cm uide i n  both cases 

Colwr: buff 
Ueak quartz stockwork str ingers with banded py r i te  
Host rock i s  spherul i t ic f Lou banded rhyol i te brx, 
probably s t i l l  part of the upper fau l t  breccia 
rather than d e p o s i t i m l  

at. s i b  
overprints moderate a r g i l l i c  alterat ion 

4 - 3 %  pyri te* 
- i n  Late 4 an grey quartz stringers 

Spherol i te  contact decreases domstream 
suggesting bat 1s are an alterat ion 
feature i n  fau l t  zone. 

URHYOLITEn 

URHYOLITE 
BRECCIA, 

Colwr: pale green 
Strongly altered grmgy non-descript Looking 
rhyolite, Locally p e r l i t i c  or flow brefciated 

&T ARG, ST CHLm 
-obscures original textures 

4% pyrite* 
- i n  sporadic late vuggy qtz fracture 
f i l l  

Colwr: pale green 
Same g r w y  alterat ion but primary textures now 
evident as classic f l o u  banded rhyol i te breccia 

dKX) ARG, ST. CHLm 

HOLE NUIBER: CL-92-23 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 4 



HOLE NLMBER: CL-92-23 
MINNWA INC. 

DRILL HOLE RECORD - 
FRDH 

TO TYPE TEXTURE AND STRUCTURE 

I E.O.H. 

uRHYOLITE 
BRECCIAr 

DATE: 11-Decmber-1992 

MINERALIZATION I REMARKS 

Colour: green and red 
Hemntitic matr ix r h y o l i t e  breccia. Flou banded 
and p e r l i t i c  frags. Minor Late c a l c i t e  f rac ture  
f i l l  

* t race diss. p p  4. ARGr 
d D D  CHL HEM, 
-c lassic,  f i z z y  propyLit ic a l t e ra t i on  

HOLE NWIBER: CL-92-23 DRILL HOLE REmD LOGGED BY: PETER THlERSCH PAGE: 5 



HOLE NUMBER: CL-92-23  ASSAY SHEET DATE: l l - O e c e n k r - 1 9 9 2  

Sample  From T o  L e n g t h  
(m) (m) (m) 

GEOCHEMICAL 
Ag As B a  C u  F e  Pb Sb Z n  Au Hg S 

p p n p p n p p n p p n  X p p n p p n p p n p p b p p b  X 

HOLE NUIBER: CL-92-23  ASSAY SHEET PAGE: 6 



MINNOVA INC. 
HOLE NUMBER: C L - 9 2 - 2 4  D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: 1 9 9 2  
PROJECT NUIIBER: 6 6 7  

CLAIM NUIIBER: 
LOCATION: E S T  P I T  ZONE 

PLOTTING CWRDS GRID: UTM 
NORTH: 41500.00N 

EAST: 28650.00E 
ELEV: 1345.00 

ALTERNATE COORDS GRID: 
NORTH: O+ 0 

EAST: O+ 0 
ELEV: 1345.00 

COLLAR GRID AZIMJTH: 270'  0 '  0 "  COLLAR ASTRONWIC AZIMJTH: 270'  0 '  0 "  

DATE STARTED: A u g u s t  26, l W 2  COLLAR SURVEY: NO 
DATE CWPLETED: A u g u s t  27, l W 2  MJLTISHOT SURVEY: NO 

DATE LOGGED: A u g u s t  29, l W 2  RPD LOG: YES 

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE S IZE:  NQ 

COLLAR D I P :  -55'  0 '  0" 
LENGTH OF THE HOLE: 168.60111 

START DEPTH: 0 . 0 0 1 ~  
F INAL DEPTH: 168.60111 

CONTRACTOR: FRONTIER D R I L L I N G  
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE: TO TEST I P  ANOMALY ALONG STRIKE, S W T H  OF C L - 9 2 - 2 3  

DIRECTIONAL DATA: 

D e p t h  A s t r o n o m i c  D i p  T y p e  o f  FLAG C o m m t s  
(m) A z i l r u t h  d e g r e e s  T e s t  

168.50 -58'  0 '  ACID OK 

D e p t h  A s t r o n o m i c  D i p  T y p e  of FLAG C-ts 
A z i n u t h  d e g r e e s  T e s t  

HOLE NUIBER: CL-92-24  D R I L L  HOLE RECORD LOGGED BY: GREG DUSO/PETE THIERSCH PAGE: 1 



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-92-24 

FROM 
TO 

0.00 
TO 

9.10 

DATE: l l - O e c d r - 1 9 9 2  

TEXTURE AND STRUCTURE 

&SINGw 

MINERALIZATION ALTERAT ION REMARKS 

Trace of sulphides. Pyri te cubes 4mn. rFQXTu Orange, coarse grained, moderately s i  l i c i f  id, 
oxidized FQXT with recrystal izat ion of qtz eyes. 

Patchy mod-strong s i l i c i f i c a t i o n  and 
weak a r g i l l i c  alteration. 
em-s S i l v  

~CUGEu M i t e  clay gouge with s i l i c i f i e d  clasts and minor / broken vein material. 
Strong arg a l t .  as. argw 

Trace of pyrite.* tru uFPXTw This interval i s  more s i l i c i f i e d  and fractured and 
grades in to an aphanitic ash tu f f .  

Sane druzy wgs, mod-strong s i t i c i f c t n  
and mod erg a l t .  em-s s i l ;  m argu 

*FAULT* Oxidized gouge with s i l i c i f i e d  clasts. Py r i t i c  
stockworking. 

uPy stwk - 1-2% u s i l  clastsv 

Orange, grey, white, h igh ly  fractured, oxidized 
black matrix brx. Minor post brx druzy qtz veins. 

1 29.4-29.71 intense s i l i c i f i ca t ion .  
3 2 . 2 5 - 3 2 . 3 b ~ ~ ~ ~ T r  

Grey f ine grained ash t u f f  with sane welding 
textures. The occasional subhedral qtz eye and 5% 
green clay altered feldspar frags 4m. This mit 
grades into FQXT. 

Strong s i l i c i f i ca t ion .  us.silu 

a i  .si 1. 

S i l i c i f i c a t i o n  increases with depth. 
em.silw 

Grey t o  orange xta l  tu f f .  S i l i c i f i e d  throughout 
with variable intensity. Patchy oxidized intervals 
i n  the more fractured zones. Grain size varies 
fran aphanitic to  feldspars 1.5cm Long. Druzy 
fracture surfaces and par t l y  healed fractures 
ccinwn with o c c a s i o ~ l  q tz  veinlet. Grades into 
ash tu f f  at bottan of t h i s  interval. 

Trace of py r i te  as cubes 4mn. 
uPy t r r  

437.5-42.31 dx id i zed  Fracture Zare, 

466.2-74.01 dx id i zed  Fault Zare, 

485.4-86.01 us.sil - Fault Bxu 

i92.0-95.41 dx id i zed  Fault Zones 

This ash tu f f  mit seems t o  have hosted 
the mineralization. 

HOLE NUMBER: CL-92-24 DRILL HOLE RECORD LOGGED BY: GREG DUSO/PETE THIERSCH PAGE: 2 



HOLE NUIBER: CL-92-24 

FROn ROCK 
TEXTURE AND STRUCTURE 

Top 2Ocm i s  s i l i c i f i e d  and flooded u i t h  f i n e  
grained pyr i te .  Bottom h a l f  i s  uh i t e  and gougy 
and grades i n t o  FBR. 

Highly fractured p e r l i t i c  and f l o u  banded rhyo l i t e  
with in termi t tent  10-30 cm gouge zones and Local 
black q t z  healed f a u l t  bx. 

Grwn r h y o l i t e  u i t h  f low banding and p e r l i t i c  
textures. FLw breccias. h m t i t i c  matr ix breccias 
and minor f au l t s  throughout. Mod arg a l t .  

MlNNOVA INC. 
DRILL HOLE RECORD DATE: 11-December-1992 

ALTERATION MINERALIZATIW REMARKS 

Strong arg a l t .  as.args al-2% p p  FPXTIFBR contact. 

HOLE NUIBER: CL-92-24 DRILL HOLE RECORD LOGGED BY: GREG DUSO/PETE THlERSCH PAGE: 3 



HOLE NUMBER: CL-92-24 ASSAY SHEET PAGE: 4 

HOLE NUMBER: CL-92-24 ASSAY SHEET DATE: 11-Oece~hr-1992 

CCUMENTS 
Sanple From To Length 

(m) (In) (In) 

38076 23.70 25.70 2.00 
38077 25.70 27.70 2.00 
38078 27.70 29.70 2.00 
38079 29.70 32.30 2.60 
38080 32.30 34.30 2.00 

GEOCHEMICAL 
Ag As Ba Cu Fe Pb Sb Zn Au Hg S 

p p n p p n p p n p p n  X p p n p p n p p n p p b p p b  X 

0.2 43 95 6 0.67 7 3 19 22 70 0.01 
0.7 77 101 6 0.97 13 2 18 33 85 0.59 
1.8 174 206 19 2.36 7 5 50 79 110 0.76 

1 62 587 14 0.92 5 2 21 39 135 0.16 
0.5 66 82 10 1.09 18 1 25 26 55 0.47 



M l N N W A  INC. 
HOLE NUMBER: C L - 9 2 - 2 5  D R I L L  HOLE RECORD IMPERIAL  UNITS: METRIC UNITS: X 

PROJECT NAME: l W 2  PLOTTING COORDS GRID: UTM ALTERNATE COORDS GRID: COLLAR D I P :  -45'  0 '  0" 
PROJECT NWBER: 667 NORTH: 41035.00N NORTH: 0+ 0 LENGTH OF THE HOLE: l O 1 . 2 h  

CLAIM NUMBER: EAST: 28950.00E EAST: O+ 0 START DEPTH: O . O h  
LOCATION: F W D  ZONE ELEV: 1345.00 ELEV: 1345.00 F I N A L  DEPTH: 1 0 1 . 2 h  

COLLAR GRID AZIMUTH: 90'  0 '  0 "  COLLAR ASTRONCMIC AZIMUTH: 90'  0 '  0 "  

DATE STARTED: A u g u s t  28, 1 9 9 2  COLLAR SURVEY: NO 
DATE CCMPLETED: A u g u s t  29, 1 9 9 2  MULTISHOT SURVEY: NO 

DATE LOGGED: S e p t h r  1, 1 9 9 2  R W  LOG: YES 

W L S E  EM SURVEY: NO 
PLUGGED: NO 

HOLE S IZE:  NQ 

CONTRACTOR: FRONTIER 
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE: TO TEST I P  ANOPlALY AND VEIN EXPOSED I N  CREEK 

DIRECTIONAL DATA: 

D e p t h  Astronomic D i p  T y p e  of FLAG C m t s  
(m) A z i m u t h  d e g r e e s  T e s t  

101.20 -47 '  0 '  ACID OK 

D e p t h  A s t r o n u n i c  D i p  Type of FLAG c m t s  
(m) A z i m u t h  d e g r e e s  T e s t  

HOLE NUMBER: C L - 9 2 - 2 5  D R I L L  HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 1 



HOLE NWBER: CL-92-25 
nINNovA INC. 

DRILL HOLE RECORD DATE: l l - D e c h r - 1 9 9 2  - 
FROM 

TO 

0.00 
TO 

46.30 

46.30 
TO 

56.30 

ROCK 
TYPE 

dASING, 

6TOCKUORK 
FAULT ZONE, 

*SILICIFIED 
FAULT 
BRECCIA, 

uSILlCIFlED 
FAULT 
BRECCIA, 

TEXTURE AND STRUCTURE 

Colwr: yellow and grey 
Amygdaloidal andesite fau l t  zone, 40% gouge. Mod. 
white t o  grey qtz stockwork with abundant pyr i te  

Paragenesis d i f f i c u l t  t o  see but appears that 
white qtz i s  later, and vague bladed textures 
suggest ca lc i te  replacement 

veins O 

Post mineral fau l t ing has disrupted more than 
are half of the stockwork stringers 

Colwr: grey 
-<2 cm angular argi l l i c  wall rock frags cemented 
by grey f.gr. qtz 

Colwr: l i gh t  grey 
Grain Size: f.gr. 
Broken interval o f  what Looks l i k e  massive f.gr. 
white qtz vein. On closer inspection several 
dif ferent textures becane apparent. At least 
half  of the interval i s  t o t a l l y  s i l i c a  replaced 
wall rock, which might have been a bedded crystal 
tu f f  or wacke. Half of the "vein" has a f i b r w s  
texture, suggesing replacement of ca lc i te  blades, 
breccia textures of white s i l  wall rock/qtz i n  
black qtz matrix are minor and rather washed out. 
-key brown ca lc i te  disseminated Locally. 

Banded, black sulphidic quartz a 58.4 m i s  most 
interesting feature, black bands are v i s ib l y  
sulphidic and separate fibrous uhite qtz from 
apparent s i l i c i f i e d  wall rock breccia 

Colwr: dark grey 
Grain Size: c.gr. 
Intensely s i l i c i f i e d  and p y r i t i c  fau l t  breccia 
frags, 22 an of s i l  rock and qtz vein material. 
Rare white banded qtz vein frags d i f fe rs  f m  
above interval i n  sulphide and wall rock content 

ALTERAT ION 

*INT. ARC* 
abundant yellow-green clay i n  amygdules 
and Late fractures 

*ST ARG, K O  SILr 
-alterat ion of wall rock 

u lnt  s i b  
-of wall rock, possible replacement 
of bladed calc i te  

u in t  s i l r  

MINERALIZATION 

u1-5% PYr 
- i n  Late stringers and i n  earl ier 
broken qtz stringers 

u1-3% PYr 
-mainly replacing wall rock frags 

a t r  black sulphidem 
-barren of pyrite, but trace black 
sulphide i n  banded sutures a 58.4 m 

d-10% pyn 
- i n  grey qtz bx matrix 

REMARKS 

Syn and post mineralization. 
Fault movement 

HOLE NWBER: CL-92-25 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 2 



HOLE NUMBER: CL-92-25 

ROCK 
TYPE 

rFAULTw 

URHYOLITE 
BRECCIA* 

USIL ZONE* 

URHYOLITE 
BRECCIA* 

E.O.H. 

TEXTURE AND STRUCTURE 

-90% clay gouge 

Colwr: grey green 
G r w y  interval of fracture gagey breccia 
consisting of p e r l i t i c  and flow banded rhyol i te  

463.8-65.01 uhematitic breccia* 

465.0-65.21 u fau l t r  

S i l i c i f i e d  p e r l i t i c  rhyolite. Interval hosts 
2x 2cm black qtz healed wall rock microbreccia 
a 
471 371 .61  &lack qtz veira 
and 
472.6-72.91 rwht. qtz bx, 
-white c.gr. b u l l  qtz heals a wall rock breccia 
of 1-2 an angular frags m t r i x  supported 

Colwr: grey green 
Mixed highly fractured Locally gwgy interval 
o f  p e r l i t i c  and flow banded rhyolite. Minor feld- 
spar phyric interval between 74-77111 

i80.0-85.6) rFaultr Gouge 

MINNOVA INC. 
DRILL HOLE RECORD 

ALTERATIW 

r i n t  argm 

ustr. in t .  argm 
anmi chlm 
- local ly  gougy 

d s i b  

471.3-71.61 r i n t  s i  1s 

at.- i n t  argr 
-mod chl 

DATE: 11-Decenber-1 W2 

I 

-trace pyri te* I 

MINERALIUTIW 

rtr pyx 

471.3-71.61 el-2% sulphide* 

REMARKS 

utr p p  

HOLE NUMBER: CL-92-25 DRILL HOLE REMWID LOGGED BY: PETER THIERSCH PAGE: 3 



HOLE NUMBER: CL-92-25 

Sample From To Length 
(m) (m) (rn) 

ASSAY SHEET 

GEOCHEMICAL 
Ag As Ba Cu Fe Pb Sb Zn Au Hg S 

p p n p p n p p n p p n  X p p n p p n p p n p p b p p b  X  

PFn 

1.9 
1.5 
1.4 

2.7 
2.6 
1.9 

24.7 
4 

1 
0.8 
0.6 

PPM 

60 
38 
73 

123 
102 
57 
8 

20 

46 
78 
41 

PPB 

41 
30 
36 

51 
81 
35 
32 
56 

9 
50 
41 

PPB X  

690 2.75 
520 2.2 
610 2.51 

1130 2.44 
870 2.27 
400 1.13 
25 0.09 

110 1.3 

75 1.71 
60 0.92 
50 0.34 

DATE: 11 -December-1992 

CWENTS 

HOLE NUIBER: CL-92-25 ASSAY SHEET PAGE: 4 



HOLE NUMBER: C L - 9 2 - 2 6  
MINNOVA INC. 

D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: 1 9 9 2  
PROJECT NUMBER: 667 

CLAIM NUMBER: 
LOCATION: E S T  LAKE ZONE 

PLOTTING COORDS GRID: UTM 
NORTH: 41385.00N 

EAST: 29250.00E 
ELEV: 1310.00 

ALTERNATE COORDS GRID: 
NORTH: 0+ 0 

EAST: 0+ 0 
ELEV: 1310.00 

COLLAR D I P :  -55'  0 '  0" 
LENGTH OF THE HOLE: 7 6 . 2 h  

START DEPTH: O . O h  
F INAL DEPTH: 7 6 . 2 h  

COLLAR GRID AZIMUTH: 270'  0 '  0 "  COLLAR ASTRONWIC AZIMUTH: 270'  0 '  0 "  

DATE STARTED: A u g u s t  30 ,  1 9 9 2  COLLAR SURVEY: NO 
DATE COMPLETED: A u g u s t  30 ,  1 9 9 2  WLTISHOT SURVEY: NO 

DATE LOGGED: S e p t e n k r  1, 1 9 9 2  ROD LOG: NO 

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE S IZE:  NQ 

CONTRACTOR: FRONTIER 
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: C M P  

PURPOSE: TO TEST I P  ANOPlALY AND VEINS EXPOSED I N  TRENCHES 

DIRECTIONAL DATA: 

D e p t h  A s t r o o a n i c  D i p  Type of FLAG Comnen ts  
(in) A z i m t h  d e g r e e s  T e s t  

D e p t h  A s t r o o a n i c  D i p  T y p e  of FLAG C m t s  1 (4 A z i r m t h  d e g r e e s  T e s t  
--- 

-52'  0 '  ACID OK 

HOLE NWBER: CL-92-26  D R I L L  HOLE R E a D  LOGGED BY: PETER THIERSCH PAGE: 1 



Classic feldspar-quartz crystal tu f f .  Quartz eyes 
4-6nm. 5%, feldspars 3-&nn 30%, f a i r l y  hcmog-, 
interval i s  strongly fractured and oxidized, mder 
ately Leached and vuggy. 
22.1-23.2 d e d  Ochrew on Late fractures. 
32.8-33.0 uFaultn 
39.7-40.0 rFaultn 
53.5-53.6 rFaultn 
60.3-62.2 rFAULT ZONE, 80% Gouge. I I 

HOLE NUMBER: CL-92-26 

FROn 
TO 

Grimy green interval of mixed flow banded and 
p r l i t i c  rhyol i te frags and hematitic breccias, 
strongly fractured and Locally gougey. 
462.2-64.51 rFAULT BRECCIA, 80% Gwge matrix to  
rhyol i te  clasts. 

62.20 
TO 

109.20 

MINNOVA INC. 
DRILL HOLE RECORD 

ROCK 
TYPE 

dHYOLITE 
BRECCIA, 

DATE: 11 -December-1992 

ALTERATION I MINERALIZATION TEXTURE AND STRUCTURE 

dlOD ARC, WEAK SILw 
Rock i s  uniformly arg i l l ized throughout 
Locally weakly s i l i c i f i ed ,  sane fractur 
es are pa r t i a l l y  healed by quartz. I - 

ANGLt 
TO W 

MINT ARGw 

*ST- INT ARGw 30% gouge. l m  
rINT ARGn 

REMARKS 

Sanple taken for XRD. 

HOLE NUMBER: CL-92-26 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 2 



HOLE NUMBER: C L - 9 2 - 2 6  ASSAY SHEET DATE: 11 -December -1992  

HOLE NUIBER: CL-92-26  ASSAY SHEET PAGE: 3 

S a n p l e  From T o  L e n g t h  
(in) (m) (m) 

GEDCHEMlCAL 
Ag As B a  Cu F e  P b  Sb Z n  Au Hg S 

p p n p p n p p n p p n  X p p n p p n p p n p p b p p b  X 

CCUMENTS 



HOLE NWBER: C L - 9 2 - 2 7  
MINNOW INC. 

D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: 1 9 9 2  
PROJECT NWBER: 66780 

CLAIM NWBER: 
LOCATION: WEST LAKE 

PLOTTING COORDS GRID: UTM 
NORTH: 41375 .001  

EAST : 29000.00E 
ELEV: 1320 .00  

- 

ALTERNATE COORDS GRID: 
NORTH: 

EAST: 
ELEV: 

DATE STARTED: A u g u s t  28,  l W 2  
DATE COCIPLETED: A u g u s t  29, l W 2  

DATE LOGGED: S e p t e m b e r  4, l W 2  

COLLAR GRID AZIMUTH: 90 '  0 '  0 "  

COLLAR SURVEY: NO 
MULTISHOT SURVEY: NO 

RQD LOG: NO 

COLLAR ASTROWOIIIC A Z I W T H :  

W L S E  EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE: NP 

-- 

COLLAR D I P :  -45 '  0 '  0 "  
LENGTH OF THE HOLE: 121.00III 

START DEPTH: 0.00111 
F INAL DEPTH: 121.00111 

COWTRACTOR: FRONTIER D R I L L I N G  
CASING: 1 0  FEET LEFT I N  HOLE 

CORE STORAGE: 

PURPOSE: 

DIRECTIONAL DATA: 

HOLE NWBER: C L - 9 2 - 2 7  D R I L L  HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 1 

D e p t h  A s t r o n o m i c  D i p  T y p e  of FLAG C a m e n t s  
(m) A z i n u t h  degrees T e s t  

121.00 -47'  0 '  ACID OK 

D e p t h  A s t r o n o m i c  D i p  T y p e  of FLAG C a n n e n t s  
(m) A z i m t h  d e g r e e s  T e s t  



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-92-27 - 

LNGLE 
TO CC 

ROCK 
TYPE ALTERATION TEXTURE AND STRUCTURE MINERALlUTlMl REMARKS 

Colwr: orange 
Grain Size: m.gr. 
Classic FPXT, 5% randed qtz eyes, 30% fsp, 
moderately fractured and oxidized 

d T  FE OX* 
dlOD ARG* 
Strongly oxidized ?? only s l ight ly  
bleached 

Vide zone of extreme shearing and gouge, 95% clay 
gouge. Rare prserved clasts of strongly argi 1 l ized 
FPXT and fsp ash tu f f .  Veins and shearing pretty 
rruch perpendicular t o  c.a. 

r l -3% PY* 
i n  broken sheared qtz-py stringers 

dILIClFIED 
FAULT ZWEm 

rFAULTm 

eSTOCKUORK 
BRECCIA* 

Intensely s i l i c i f i e d  wall rock and fau l t  breccia 
with possible hydrothem1 brecciation caqment 
Massive f.gr. grey t o  black qtz cements s i l i c i f i e d  
wall rock. (fsp crystal ash t u f f )  and Less f.gr. 
white bu l l  qtz fragnmts 

r l -5% pp i n  black qtz bx matrix 
utr black sulphide* 

lnterval i s  approx 50% s i l  w / r  50% bx. Single 
Later qtz stringer 4 an wide cuts bx and has 
black vein selvages which might carry black sul- 
phide 

95% clay gwge 

Colwr: grey and black 
Grain Size: c.gr. 
Strong stockwork to  jigsaw breccia of black 
sulphidic qtz cementing angular clasts of  s i l i c -  
i f i e d  wall rock ( fau l t  gouge/breccia) and rare 
white t o  grey qtz vein m t e r i a l .  lnterval i s  
moderately fractured, minor gouge il 62.0 m 
-bx veins il 

a - 5 %  pyn 
i n  black quartz breccia matrix 
rtrace black sulphidew occurs 
sporadically along vein selvages 

d T  INT SILn 2 phase brecciation to  produce clasts 
of qtz vein and wall rock 

*BLACK PTZ 
BRECCIA* 

Colwr: grey t o  black 
Grain Size: 
Intensely s i l i c i f i e d  nuttiphase hydrothermsl-fault 
breccia. Clasts of s i l i c i f i e d  fau l t  gouge wall 
rock, f .gr. grey quartz with abudant pyrite. 50% 
of nbatrix i s  black quartz, mybe 20% i s  Later 

r l -3% pp 
as irregular c lo ts  and disseminations 
i n  grey qtz and s i l i c i f i e d  wall rock 
r l -2% black sulphidem i n  Late vuggy 
c rys ta l im  qtz vein a 62.8 

Paragenesis 

-wall rock s i l i c i f i c a t i o n  and barren 
f.gr. grey qtz, brecciation and 
cementation by sulphidic f.gr. grey 
qtz. Rebrecciation and cementation 

HOLE NUMBER: CL-92-27 DRILL HOLE RECORD LCGGED BY: PETER THlERSCH PAGE: 2 



HOLE NWBER: CL-92-27 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 11-Decemkr-1W2 

ROCK 
TYPE 

KSTOCKUORK 
FAULT ZONE* 

&LACK QTZ 
BRECCIA, 

TEXTURE AND STRUCTURE 

white vuggy quartz that i s  generally barren, but 
Locally carried signif icant black sulphide. 

Wide zone of fau l t ing with 50% gougy zones over- 
pr in ts  moderate black qtz stockwork carrying minor 
pyr i te  

463.9-64.2) diOUGEm 
50% broken qtz vn frag 

467.1-67.61 diOUGE* 
-90% clay 

Colwr: black and t h i t e  
Mu1 t i  phase hydrothermal breccia overprints 
tectonic breccia. Hydrothermal breccia consists 
of black f.gr. almost opeqve sulphidic qtz 
c a m t i n g  angular frags ( 4  an t o  20 an) of 
earl ier white f.gr. banded qtz-ccd-sdularia 
and s i l i c i f i e d  wall rock f r a g m t .  Tectonic bx 
consists of extremely altered host rock fau l t  
gougelbrucia, probably a fsp crystal/ash tu f f .  
Now s i l i c i f i ed ,  th i s  fau l t  gouge forms the host 
rock for  the hydrothermal breccia. Breccia varies 
fran jigsaw, clast supported t o  matrix s w r t e d .  
80% of clasts are s i l i c i f i e d  fau l t  gouge. 20% 
white qtz frags 

472.7-73.31 ablack qtz  vein, 
-massive fragment poor section of black qtz 
breccia 

Colwr: pale grey 
Weak to  moderate stockwork of black sulphidic 
qtz. Stringers generally 4 cm with minor micro 
blowouts <3 cm. 
Host rock i s  flow banded feldspar phyric rhyol i te 
(classic FB Latite). ALL fsp gone to  clay, flow 
bends cmmkly s i l i c i f i e d  

FB a 
V n s  0 70-80 deg 

- 
NGL 
0 C - 

- 

40 

- 

- 

25 
m 
- 

ALTERATION 

uST INT ARGn 
-PATCHY MOD SlLm 
generally strongly arg i l l ized wall 
rock with Local fau l t  gouge and patchy 
s i l i c i f i c a t i o n  assoc. with stockwork 
veinlets 

MINT SILP 
overprints prev iwsly  intensely 
arg i l l ized wall rock fau l t  gouge 

472.7-73.31 u lnt  s i l x  

dKX)-ST ARGs overprinted by UPATCHY 
SIL* 

482.9-84.4) &leached zone. str.  argm 

ul-3% pp 
i n  black quartz stringers and breccias. 
Pyri te i s  f .gr., sporadic and occurs 
as vein selvages and r i m i n g  fragments 

ul-2% W, 
i s  v is ib le  as Local vein selvages and 
framnent rims. Black qtz probably 
contains f ine ly  dissminated pyr i te  
utr grey sulphides~ observed only 
i n  white quartz 

472.7-73.31 4% pp vis ib le  

ul-3% W, easily v is ib le  i n  grey qtz 
stringers as vein selvages and 
irregular "swirls1*, Locally up to  5% 

REMARKS 

by grey/clear qtz, evolving to  white/ 
clear crystalinge qtz carrying no 
pyr i te  tut Locally 1-2% black sulphide 

Paragenesi s 

Tectonic brecciation, st. a r g i l l i c  
alterat ion of FXT fau l t  gouge, s i l i c -  
i f i ca t ion  of sane t o  form canpetent 
rock. Hydrothermal brecciation 
snd cementation by banded white 
qtz-ccd-sdularia. Rebruciat ion 
snd cementation by black sulphidic 
qtz. Black sulphide only v is ib le  i n  
white qtz (early and Late) so d i f f i c u l t  
to na i l  down i t s  timing 

75.5 
sanple for  KD also 81.6 for  sulphide 
ID, sdularia ID and f l u i d  inclusions 

HOLE WBER: CL-92-27 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 3 



MINNOW INC. 
DRILL HOLE RECORD DATE: 11-Decdr-1992 HOLE NUMBER: CL-92-27 

ROCK 
TYPE TEXTURE AND STRUCTURE ALTERAT ION MINERALIZATION REMARKS 

Gougy FB rhyol i te  MINT ARG* 

Colwr: grey 
Grain Size: f .gr. 
Weak t o  moderate stockwork as above but increased 
s i l i c i f i c a t i o n  of host rhyol i te. Black qtz  
str ingers carry s l i g h t l y  more py r i t e  than above 
interval 
F W S  a 20-30 deg 
v n ~  a 

Two hydrobreccias a 
85.1-85.4 &lack qtz  bx, 

193.4-93.61 a l a c k  qtz  bxn 

uFAULT ZONE 
STUK* 

Strongly altered Locally gougy hanging wall 
fracture zone t o  fau l t  below. Minor broken qtz- 
py stockwork str ingers 

aST INT ARC* *I-ZX pym 
i n  broken qtz  str ingers 

Colwr: grey 
Major gouge zone with 20% intensely a rg i l l i zed  
fb rhyo frags 

utrace pym 

*RHYOLITE 
BX* 

e?ERLITIC* 

E.O.H. 

Colwr: grey 
Strongly a rg i l l i zed  autoclastic f low bx, frags 
strongly pe r l i t i zed  

Strongly a rg i l l i zed  p e r l i t i c  rhyo l i te  u t r  w r i t e *  

HOLE WUIBER: CL-92-27 DRILL HOLE REmD LOGGED BY: PETER THlERSCH PAGE: 4 



HOLE NUMBER: CL-92-27  

S a n p l e  F r a n  To Length  
(m) (m) (m) 

ASSAY SHEET 

GEOCHEMICAL 
Ag A s  Ba Cu F e  P b  S b  Zn Au n g  S 

p p n p p n p p n p p n  X p p n p p n p p n p p b p p b  X 

DATE: 1 1 - D e c e n k r - 1 9 9 2  

HOLE NWBER: CL-92-27  ASSAY SHEET PAGE: 5 



HOLE NUIBER: CL-92-27  QOCHEM. SHEET PAGE: 6 

HOLE NUIBER: CL-92-27  GEOCHEM. SHEET DATE: I ?  -0ecankr- 1992 

Sanple Frm To L e w t h  
(n) (m) (m) 

0.00 0.00 0.00 

Ag As Ba Cu Fe Pb Sb Zn Au Hg S 
P P n p p n p p n p p n  ~ p p r p p a p p b p p b p p b  X 



HOLE NWBER: C L - 9 2 - 2 8  
MINNOVA INC. 

D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: l W 2  
PROJECT NUMBER: 667 

CLAIM NWBER: 
LOCATION: SOUTH ZONE 

PLOTTING COORDS GRID: UTM 
NORTH: 39328.008 

EAST : 29755.00E 
ELEV: 1292.00 

ALTERNATE COORDS GRID: 
NORTH: 0+ 0 

EAST: 0+ 0 
ELEV: 1292.00 

COLLAR DIP :  -50'  0 '  0 "  
LENGTH OF THE HOLE: 1 5 4 . 5 h  

START DEPTH: O . O h  
F INAL DEPTH: 1 5 4 . 5 h  

COLLAR GRID AZIMUTH: 90. 0 '  0" 

DATE STARTED: S e p t e n k r  2, 1 9 9 2  COLLAR SURVEY: NO 
DATE COEIPLETED: S e p t e n k r  3, 1 9 9 2  MULTISHOT SURVEY: NO 

DATE LOGGED: S e p t e n k r  5, 1 9 9 2  RPO LOG: YES 

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE: NQ 

CONTRACTOR: FRONTIER D R I L L I N G  
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: CAMP 

--- 

PURPOSE: TEST I P  ANOlULY AND TRENCHES 

DIRECTIONAL DATA: 

D e p t h  A s t r o r o n i c  D i p  T y p e  of FLAG Conrnents 
A z i n u t h  d e g r e e s  T e s t  

D e p t h  A s t r o n a n i c  D i p  T y p e  of FLAG C-ts 
(m) A z i n u t h  d e g r e e s  T e s t  

ACID 

HOLE NWBER: C L - 9 2 - 2 8  D R I L L  HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 1 



HOLE NWBER: CL-92-28 

ROCK 
TYPE 

-FAULT* 

&LACK 
WAF!TZ 
BRECCI AID 

TEXTURE AN0 STRUCTURE 

Moderate to  strong stockwork of p y r i t i c  quartz. 
Stringers generally < lm,  about 30% of interval i s  
t ight  jigsaw breccia. 2 phases of  quartz: early 
py r i t i c  grey quartz, la ter  white t o  blue quartz i s  
barren. 1st phase stringers have .5cm s i t  halo i n  
ua l l  rock. 
Host i s  sparsely anygdaloidal antksite, with only 
5-10% <5m amygs f i l l e d  by clay, ch lor i te  or qtz. 

Grey gagy highly fractured interval, with abud- 
ant broken quartz vein and s i  1 wall rock clasts. 

A wide zone of intense s i l i c i f i ca t ion .  3 types of 
breccia are recognized: Upper 3rd i s  hydrothermal 
breccia of unyg andesite, grading down in to tecton 
i c  fau l t  breccia. Fault was intensely a rg i l l i zed  a 
and gougy a t  one tim, but i s  now intensely s i l i c i  
f i ed  and rebrecciated. Lowcr 3rd of interval i s  
obvious pyroclastic breccia, s i l i c i f i e d  and hydro 
thermally rebrecciated 
Overprinting hydrotheml  breccia consists of  a 
chaotic j h l e  of grey t o  black banded aphanitic 
quartz or chalcedony, ~ r i t i c  quartz and s i l i c i -  
f ied wall rock, and uhite crysta l l ine quartz. 
Aprox. 50% of interval i s  s i l  w/r ,  30% grey t o  
black p y r i t i c  quartz, 10% late vuggy quartz. 

Polyrnictic pyroclastic breccia. Frags angular to  
subranded aphanitic ash tu f f ,  perl i te, flow band 
rhyol i te feldspar phyric rhyolite, rare quartz 
vein frags. Green 
469.3-69.51 *FAULT BRECCIA, Akndant quartz vein 
frags suggest tectonic o r ig in  although clay r i ch  
gouge i s  lacking. 

Grey, intensely s i l i c i f i e d  p y r i t i c  fau l t  zone. 
Intensely arg i l l ized wall rock frags conposed of 
f w l t  gage and p e r l i t i c  rhyolite. Interval 
includes 2cm grey ccd vein with black n selvages 
and minor pyrite. Late white vuggy quartz veinlets 
are barren. 

- 
NGL 
D C - 

- 

- 

CO 

- 

- 

- 

&W-ST ARGv alterat ion of ua l l  rock. 
Narrar .5cm envelops of s i l i c i f i c a t i o n  
a r d  quartz stringers. 
442.7-46.31 uST- INT ARGv 

MlNNWA INC. 
DRILL HOLE RECORD 

-1-3WYw i n  grey quartz stringers, no 
black sulphides observed. 

ALTERATION 

d l - I N T  ARGv *TRACE PYm 

MlNERALIUTIffl 

*IN1 SIL* 

r1NT SILID 

- - 

-1% PYRITE, 

ul-3% PYv irregularly distr ibuted i n  
grey quartz breccia matrix, as p y r i t i c  
quartz clasts and i n  rare qtz stringers 

DATE: 11 -Decmber- 1992 

REMARKS 

Small amwnts of smokey brown calc i te  
also noted, occurs between 1st and 2nd 
phase of quartz il 51.1111, 51.3111. 51.6111. 

3 breccia types: fau l t  breccia a t  con- 
tact betueen andesi t e  flow and pyro- 
c last ic  breccia, a l l  s i l i c i f i e d  and 
overprinted by hydrothermal brecciation 
This demmstrates relat iemships b t m  
faul t  conduits for  hydrothermal s i l i c i f  
icat ion for  g roud  preparation fo r  hydr 
othermal brecciation and mineralization 
Paragenesis i s  confusing but seems to  
be: grey-black banded chalcedony, .cut 
by p y r i t i c  grey quartz, cut by whlte 
vuggy crysta l l ine quartz. This i s  sim- 
i l a r  t o  nost other breccias intersected 
elsethere on the property. 

HOLE NUMBER: CL-92-28 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 2 



MlNNOVA INC. 
DRILL HOLE RECORD DATE: 11 -December-1992 HOLE NWBER: CL-92-28 - 

LNGL 
TO C - 
- 

- 

- 

- 

- 

80 

- 

- 

- 

ROCK 
TYPE TEXTURE AND STRUCTURE ALTERATIOU 

dOD ARC, WEAK SILH 

MlNERALIUTlON 

*TRACE PYm i n  weak grey quartz veinlets URHYOLITE* 

4UARTZ 
STOCKWRK* 

REMARKS 

Green, weakly stockworked p e r l i t i c  rhyol i te. Grey 
quartz stringers plus Late vuggy white barren qtz. 

Grey green, noderately stockwrked p e r l i t i c  rhyo- 
l i te .  Strongly fractured, sheared and Locally 
g w y ,  with patchy quartz flooding. 

u1-2% PYRITE* i n  early grey quartz. --ST ARC, PATCHY SILm 
476.0-76.71 d0% WXIGE* 

- 

lnterval represents hangingwall frac- 
ture zone associated with fau l t  below. 

6TOCKYORK 
BRECCIA* 

*TUFF 
BRECCIA* 

- 

Strongly stockworked and brecciated p a r t i a l l y  
healed fau l t  zone. Strongly fractured and Locally 
gargy. Early p y r i t i c  quartz, minor black qwrtz ,  
and akndsnt barren white vuggy quartz. 

dOD-ST ARG, PATCHY SIL* 
20% gougy patches 
180.5-81 .8t d0% Gwge* 

r l - 3 %  PYRITE* i n  early grey quartz 
stringers and breccia f i l l i ngs .  

I Pyroclastic block t u f f  breccia. Green and b r m  re lat ive ly  fresh rhyol i te  t u f f  
breccia, with 5-30cm frags of  FB rhyol i te  and 
lesser perl i te. Sparse la te ca lc i te  fracture f i l l .  
Gradational lower contact. 

M A K  ARG* 

uLAPILLI 
TUFF 
BRECCIA* 

lnterbed of t u f f  breccia with hetero l i th ic  frags 
1-5an, FB rhyolite, perl i te, ash tu f f .  
Gradational rpper contact. 

M A K  ARC- variable degree of a l ter -  
at ion of clasts. none 

*FELDSPAR 
PORPHYRY* 

None Classic feldspar porphyry rhyol i te, with 20% plag 
ghosts i n  vaguely banded aphanitic matrix. Maf ics  
not obvious. Contacts i) 

lnterbreccia lava flow? 4mD SILm 

*TUFF 
BRECCIA* 

Similar t o  previous intervals, gradational fran 
Lapi l l i  dominant frgas i n  upper m t r e  t o  block 

sized frags below. 

M A K  ARGm trace py I 
URHYOLITE 
F Lour 

Green and red, aphanitic, a discrete rhyol i te  flow 
with minor autoclastic breccia at  yrper contact. 
Interval shows sane pret ty  wi ld  flow banding and 
p e r l i t i c  textures, with hematitic and ch lo r i t i c  
matrices producing v i v i d  red and green coloration. 

dKn PROP* Moderate p r m l i t i c  a l t .  
Ueak ca lc i te  stringers throughout. Gen- 
era l ly  pretty fresh, almost glassy Loca 
l l y .  

Trace pyrite. *TUFF 
BRECCIA* 

Green, mixed pyroclastic interval of interbedded 
crystal ash tuffs, l a p i l l i  t u f f s  Md block 
breccias. Generally f i n ing  upwards t o  lminated 
sandy crystal ash tuffs. Cobbles of FB rhyol i te  
dominate i n  Lower 1/2 of interval. 

HOLE NUMBER: CL-92-28 DRILL HNE REWRD LOGGED BY: PETER THIERSCH PAGE: 3 



HOLE NUIBER: CL-92-28  ASSAY SHEET DATE: 1 1  -Dec&r- 1 9 9 2  

S a n p l e  F r a n  T o  L e n g t h  
(m) (m) (m) 

HOLE NUIBER: CL-92-28  ASSAY SHEET PAGE: 4 

GEOCHEMICAL 
Ag A s  B a  C u  F e  Pb S b  Z n  Au Hg S 

p p n p p n p p n p p n  X p p n p p n p p n p p b p p b  X 

M E N T S  



MINNOVA INC. 
HOLE NUMBER: C L - 9 2 - 2 9  D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: 1 9 9 2  PLOTTING COORDS GRID: UTM ALTERNATE WORDS GRID: COLLAR DIP :  -50'  0 '  0' 
PROJECT NUMBER: 667 NORTH: 39220 .001  NORTH: 0 + 0  LENGTH OF THE HOLE: 7 8 . 3 h  

CLAIM NUMBER: EAST : 29765.00E EAST: 0+ 0 START DEPTH: 0.001~1 
LOCATION: SOUTH ZONE ELEV: 1290.00 ELEV: 1290.00 F INAL DEPTH: 7 8 . 3 h  

COLLAR GRID AZIMUTH: 90' 0 '  0 "  COLLAR ASTRONOMIC AZIMUTH: 90' 0 '  0 "  

DATE STARTED: S e p t e n k r  3, 1 9 9 2  COLLAR SURVEY: NO 
OATE COMPLETED: S e p t e n k r  4, 1 9 9 2  MULTlSHOT SURVEY: NO 

DATE LOGGED: S e p t e n b e r  5, 1 9 9 2  RQO LOG: YES 

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE S IZE:  NP 

CONTRACTOR: FRONTIER D R I L L I N G  
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE: TO TEST I P  ANOMALY AND TRENCHES 

DIRECTIONAL DATA: 

D e p t h  A s t r o m m i c  D i p  T y p e  of FLAG Cements 
(m) A z i n u t h  d e g r e e s  T e s t  

A s t r o n a n i c  D i p  T y p e  of FLAG C-ts 
A z i n u t h  degrees T e s t  

ACID 

HOLE NUMBER: C L - 9 2 - 2 9  D R I L L  HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 1 



HOLE NUMBER: CL-92-29 
MINNOW INC. 

DRILL HOLE RECORD DATE: 11-Decenber-1W2 

FROM 
TO 

ROCK 
TYPE TEXTURE AND STRUCTURE ALTERATIOW 

Grey, fg, sparsely t o  moderately anyQtoidal andes 
i te, amygs f i l l e d  by quartz and clay. 
Sparse grey t o  white quartz stockwork veinlets to  
Zcm, 1st phase grey sulphidic quartz with 1 - h n  
bands of f g  py along selvages; then 2nd phase band 
ed uhite quartz and adularia? with no v i s ib le  
sulphides. veins a 
439.4-39.91 UFAULT* 

dKX)-ST ARC, 
433.5-33.81 HINT ARGw 

4 - 3 %  PYRITEw overall, i n  grey to  white 
quartz stringers, Locally t o  5% as f g  
wavy bands along vein selvages and 
r i m i n g  frags. 

uINT ARC* 

Uall  rock and frags are generally 
6 ' T  ARG* and only Locally weakly 
s i l i c i f i ed .  

4UARTZ-PY 
BRECCIA, 

Grey, cg, highly sulphidic quartz healed wall r a k  
breccia. Ual l  rock i s  aydalo ida l  andesite, can- 
prising clasts 4cm-25cm i n  size, a l l  strongly arg 
i l l ized,  generally NOT s i l i c i f i e d .  Looks t o  be 
only a 2 phase breccia, mainly tectonic with 
s i l i c a  healing. 1st phase grey quartz with very 
abudant py r i te  forming bands along vein selvages 
y, t o  lcm thick; then af ter  minor re-brecciation, 
healing by blue-white re la t ive ly  barren quartz. 

-- 

1st phase py r i te  and 2nd phase quartz 
both show 2-4m bands suggesting that 
conduits i n  clast supposted breccia 
were open and system was quiescent. 

u10-20% PYRITE* overall, Locally semi- 
massive (50%) as botroidal lcm bands a1 
ong vein walls or r i m i n g  frags. 
Interval LACKS any trace of black qtz 
or black sulphide. 

d Y G  ANDEw 

uBLACK 
WARTZ 
BRECCIA, 

uFAULTw 

uRHYOLITE 
BRECCIAm 

Grey weakly stockworked, strongly a rg i l l i zed  inter 
val of anygdaloiQ1 &site. Stockwork stringers 
clan carry akndant py r i te  i n  f g  grey quartz, 
while Later blue-white quartz i s  barren. 

veins 0 

d T - I N 1  ARGw u1X PYw i n  early grey quartz. Similar paragenesis t o  previous 
interval. 

More typical of the p y r i t i c  black quartz breccias 
seen i n  other holes, t h i s  interval i s  m a r l y  80% 
mssive black quartz, obviously pyr i t ic ,  with 10% 
Late vuggy white bu l l  quartz and a single banded 
grey ccd vein or f ragrrnt &I 50.7111. Rare blue 
quartz noted a48.h. 

d - 5 %  PYRITEw fg, disseminated i n  black 
quartz breccia matrix also Less frequen 
t l y  as m blebs and blades. 

NO obvious black sulphide. 

Grey intensely argi l l ized, gougy, sheared, 
rhyol i te breccia, 60X clay gouge. 

MINT ARGw 

Grey-green, fg, mixed interval of FB rhyolite, 
and per l i t e  fragrrnts i n  a mainly hematitic 
m t r i x ,  generally strongly fractured, and Locally 
gougy. 
453.9-57.61 *Fault Zone* 60X clay gouge. 

uST-INT ARC* 

MINT ARGw 

HOLE NUMBER: CL-92-29 DRILL HOLE RECORD LOGGED BY: PETER THlERSCH PAGE: 2 



HOLE NUMBER: C L - 9 2 - 2 9  
MINNWA INC. 

DRILL  HOLE RECORD DATE: l l - D e c e m k r - 1 9 9 2  

EOH. 

FROn 
TO 

HOLE NUMBER: CL-92-29  DRILL  HOLE RECORD LOCGEO BY: PETER THIERSCH PAGE: 3 

ROCK 
TYPE TEXTURE AND STRUCTURE 

6 9 . 2 - 6 9 . 5  d a u l t m  Gouge. 
6 4 . 0 - 6 4 . 3  u F a u l t n  Gouge. 
7 2 . 3 - 7 2 . 7  u F a u l t m  Gouge. 1 I 

ANGLE 
TO CA - ALTERATION M I N E R A L I U T I M I  REMRKS 



HOLE NUIBER: C L - 9 2 - 2 9  ASSAY SHEET 

GEOCHEMICAL 
A g  A s  B a  C u  Fe Pb Sb Zn A u  Hg S 

P P n p p n P P n P P n  X P P n ~ p p n p p b ~  X  

DATE: 11 -December -1992  

M m E N T S  

HOLE NUIBER: CL-92-29  ASSAY SHEET PAGE: 4 



MINNOVA INC. 
HOLE NUMBER: C L - 9 2 - 3 0  D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: 1 W 2  PLOTTING COORDS GRID: UTM ALTERNATE WORDS GRID: COLLAR DIP :  -50. 0 '  0 "  
PROJECT W E E :  667 NORTH: 39328.00N NORTH: O+ 0 LENGTH OF THE HOLE: 107.00m 

CLAIM NUMBER: EAST: 29752.OOE EAST: Dc 0 START DEPTH: O . O h  
LOCATION: SQlTH ZONE ELEV: 1292.00 ELEV: 1292.00 F I N A L  DEPTH: 107.00m 

COLLAR GRID AZIMUTH: 120'  0 '  0" COLLAR ASTRCUWIC AZIMUTH: 120'  0 '  0 "  

DATE STARTED: S e p t e m b e r  4, 1 9 9 2  COLLAR SURVEY: NO 
DATE COMPLETED: S e p t d r  5, 1 9 9 2  CULTISHOT SURVEY: NO 

DATE LOGGED: S e p t e m b e r  6, 1 9 9 2  RPD LC%: YES 

W L S E  EM SURVEY: NO 
PLUGGED: NO 

HOLE S IZE:  NP 

CCUTRACTOR: FRONTIER D R I L L I N G  
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE : 

DIRECTIONAL DATA: 

HOLE M B E R :  C L - 9 2 - 3 0  D R I L L  HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 1 

D e p t h  A s t r m i c  D i p  T y p e  o f  FLAG C a n n e n t s  
(in) A z i n u t h  d e g r e e s  T e s t  

61.00 -50'  0 '  ACID OK 

D e p t h  A s t r m i c  D i p  T y p e  of FLAG C a n n e n t s  
(m) A z i n u t h  d e g r e e s  T e s t  



HOLE NUIIBER: CL-92-30 
MINNOVA INC. 

DRILL HOLE RECORD DATE: ll-Decenrber-1992 

I 
- 
LNGLE 
TO U 

ROCK 
TYPE 

-- - -- - - 

TEXTURE AND STRUCTURE ALTERAT ION 

Locally gougy, densely anyodaloidal andesite flow 
breccia. grey green. 

*ST-INT ARG, IMD CHL-CAL* 

Intensely arg i l l ized gougy wall rock hosts broken 
f g  grey quartz stockwork. Quartz i s  nultibandcd 
grey, brom, and blue-white. Occurs as hydro- 
thermal and fau l t  breccia matrix, mainly as roud- 
ed chunks i n  gouge of recent faulting. 

None 

-1% PYRITE> i n  grey quartz breccia. Fault zone. 

Autoclastic flow breccia. 

*FAULT* 

*ANDES I TE 
BRECCIAm 

90% clay gouge. 

Grey-green, strongly argi Llized aygdeloidal 
andesite breccia, looks auto or pyroclastic, but 
i s  healed by du l l  grey p y r i t i c  quartz. Frags 
variably anyedaloidal, interval i s  strongly frac- 
tured and Locally gougy. 

d T  ARG, IMD CHL, CALB 
uPATCHY SI L r  
Frags are strongly argi l l ized, nygs 
f i l l e d  by chl+cal, matrix preferential- 
l y  s i l i c i f i e d .  

r1X PYRITElr i n  s i  1 breccia matrix. 

70% clay gouge. Minor broken qtz vein frags. 

Relat ively c a g t m t  interval of f g  grey quartz 
and white cg calci te f i l l i n g  hydro jigsaw breccias 

Early quartz carries ul-2% PYRITE* 
Later ca lc i te  i s  barren. 

70% clay gouge. 

Minor brown calc i te  noted. 

*ANDES1 TE 
BRECCIAm 

-FAULT* 

Grvgy interval of s t rmg ly  argi l l i zed  andesite 
breccia, with minor s i l i c i f i e d  zones preserved. 
Typical fau l t  halo. 

d l - INT  ARC, PATCHY SIL* 
S i l i c i f i c a t i o n  increases dnm section, 
mainly as anryg f i l l i n g  and healing 
breccia matrices. 

Trace py. Hanging wall t o  fault .  

80% clay gouge. 

HOLE NUMBER: CL-92-30 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 2 



HOLE NUIBER: CL-92-30 
MINNOVA INC. 

DRILL HOLE RECORD DATE: ll-Deccnkr-1992 - 
FROM 

TO - 
58.30 

TO 
62.40 

ROCK 
TYPE 

IQTZ-PY 
ETOCKUORKw 

dlLlCIFIED 
BRECCIA* 

uRHYOLITE 
BRECCI Am 

TEXTURE AND STRUCTURE 

Strong stockworking of intensely s i l i c i f i e d  
primary breccia of anygdaloidal andesite. Grey 
quartz stringers 4cm carry abundant pyrite. Late 
wggy quartz veinlets are barren. Andesite i s  ex- 
tremely anygdaloidal, most 4cm Long, 
flattened at 1:4. veins 

Intensely s i l i c i f i e d  fau l t  breccia. Contact btwn 
amyg andesite and urdcrlying p e r l i t i c  rhyolite. 
Major nultiphase hydrothermal overprint as re- 
brecciation of s i t  f au l t  gouge, deposition of f g  
grey to  black Locally p y r i t i c  quartz and af ter  
repeated brecciat im, f i na l  healing by vuggy cg 
crysta l l ine white t o  clear quartz. Clasts include 
s i l i c i f i e d  p y r i t i c  wall rock, p y r i t i c  grey or blac 
k qusrtz and massive white to  brown qtz. 

i63.3-66-21 4uar tz  Veirp, Massive white quartz 
breccia vein, not d i s t i nc t l y  separate or even 
crosscutting, but rather just white quartz danin- 
ant, with patches of  smkey brown calcite, similar 
t o  hydrocarbon r i ch  brown qtz at  McLwghlin. 

469.7-70.21 uBANDED VEIN* Beautiful nulti-banded 
quartz-chalcedony-sdularia vein. See original 
f i e l d  log for  sketch. Interval actual ly consists 
of  3 such veinlets 2-4 cm wide, showing the sane 
paragenetic sequence: p y r i t i c  qtz, grey qtz, adul, 
grey ccd, microbreccia, canb qtz, p y r i t i c  qtz. 

Strong quartz stockwork, weak pyrite, with patchy 
quartz flooded fau l t  breccias and/or stwk blowouts 
Veinlets are d a n i ~ n t l y  la te vuggy white quartz. 
Early quartz i s  m l y  weakly sulphidic. 

Rhyolite flow breccia with mixed angular frags, 
rather washed out and indist inct,  1-30cm, of 
perl i te, FB rhyolite, and minor hematitic (black) 
microbreccias. Interval i s  shot through with qtz 
and later ca lc i te  microstringers, both barren. 

ALTERATION 

Ual l  rock was f i r s t  strongly argi l l i zed  
amygs f i l l e d  by clay, then overprinted 
by strong s i l i c i f i ca t ion .  US1 SlLw 

rINT SIL* Intensely s i l i c i f i e d  hydro- 
thermally overprinted fau l t  breccia. 

rINT SIL* 

41 ARC* overprinted by 
BATCHY SIL* 

*ST ARGw i s  pervasive. 
uPATCHY SILw accarpenies q a r t z  healing 
of fau l ts  and fractures. 

MINERALIZATION 

4 - 5 %  PYRITE, i n  grey quartz stringers. 

*I-2% PYRITE* irregularly distr ibuted 
i n  early f g  quartz stringers or replace 
ing s i l i c i f i e d  wall rock frags or as 
frags of above i n  Late white quartz 
matrix. 

d race  Balck Sulphiden noted as irreg- 
ular disseminations i n  white quartz. 
May also be present i n  black quartz but 
i s  not v i s ib l y  obvious. 
No signif icant pyrite. 

d race  Pyrite* i n  grey ccd. 

-1% PYRITE* i n  grey quartz stringers. 
Possible black sulphide i n  black quartz 
-adularia lcm banded vein 076.h 

d race  pyri te* 

suspected adularia at  6an, ppt with 
Late vuggy crystal l i ne  quartz. 

sane Late wggy quartz veins show dr ip  
textures indicating vert ical dip of vns 

smokey brown calc i te  a 64.0111, 65.h. 

Sawn sanple t o  K. D u n e .  

Another exanple of hydrothermal breccia 
t i o n  overprinting fau l t  brecciation. 
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HOLE NUIBER: CL-92-30 
HlNNOVA INC. 

DRILL HOLE RECORD 

ROCK 
TYPE 

uFAULTs 

*FELDSPAR 
PORPHYRY* 

TEXTURE AND STRUCTURE 

Par t ia l ly  quartz healed fau l t  contact b t m  rhyo 
breccia and vder l y ing  porphyry. Fault gouge and b 
breccia has been 80% res i l ic i fed,  Leaving only 20% 
clay gouge. Louer contact i s  occupied by a f g  
black quartz healed breccia. 

Classic feldspar porphyry rhyol i te  flow with 
aphanitic groundmass hosting 20-30% 2-4m plag- 
ioclase phems. 

NCLE 
0 CA - 

DATE: ll-Decent~er-1992 

I .ILr 

REMARKS ALTERAT lMl 

rlNT ARC* i s  progressively s i l i c i f i e d  
toward the Louer contact h e r e  
rlNT SILs daninates. 

*Trace Pyrites disseminated euhedra. obvious flow rock, probably andesitic 
b chemistry, VR sanple taken, 2PCLU056 

MlNERALlUTlMl 

4% PYRITEr euhedra disseminated i n  
fault  gouge. 
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HOLE NUWBER: CL-92-30  ASSAY SHEET 

GEOCHEMICAL 
Ag As Ba Cu Fe P b  Sb Zn Au Hg S 

p p n p p n p p n m  X p p n p p n p p n p p b p p b  X 

DATE: ll-Decmkr-1992 
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STATEMENT OF QUALIFICATIONS 

I, David Heberlein of 12221 Makinson Street, Maple Ridge, B.C. 

certify that: 

I graduated from the University of Southampton, England 

with a B.Sc (Honours) Degree in Geology in 1980. 

I graduated from the University of British Columbia with 

an M.Sc Degree in Geology in 1985. 

I have practised my profession continuously since my 

graduation. 

I am a Fellow of the Geological Association of Canada 

(F505O). 

I am a Registered Professional Geoscientist of the 

Province of British Columbia. 

I am currently employed by Minnova Inc. as a Senior 

Project Geologist. 

Work described in this report was carried out under my 

direct supervision. 

Signature: 




