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1. INTRODUCTION 

1.1 General: 

This report documents the results of a 19 hole, 3023.7~1 

diamond drilling program carried out on the Clisbako property 

between August 12th and September 9th, 1991. The program tested 

three of the five known occurrences of epithermal style alteration 

on the property. Objectives of the drilling were to define the 

structural controls and geology of the alteration zones and to test 

for economic mineralization. 

1.2 Location and Access (Fis. 1): 

The Property is located in central British Columbia about 

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

southwest of the village of Nazko. It is centred at 52'43' North 

and 124'03' West. 

1.3 Phvsioara~hv and Vesetation: 

The claims form an irregular rectangular block which covers an 

area of close to 10,000 hectares. East and northeast sides of the 

claim block cover low lying swampy meadow lands that form 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. The hills form 

an east west divide between the Clisbako drainage to the north and 

the Clusko River drainage to the south. 

In the northeast and west parts of the property the ground is 

densely tree covered except where clear cut by recent logging. 

Timber consists mostly jack pine with local stands of spruce and 

fir along drainages. Swampy meadow lands to the east and north are 
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sparsely treed. Much of the central and southern parts of the 

property have been burned by several large forest fires in the last 

50 or 60 years. 

Outcrop is rare and is usually found in deeply incised creek 

channels and logging road cuts. Most of the property is mantled by 

glacial till and stratified glacial outwash deposits. Overburden 

thickness is highly variable. It ranges from less than a metre to 

over 45m. 

1.4 History: 

There is no record or evidence of mineral exploration or 

mining activity on the Clisbako property prior to 1990. Several 

major companies have carried out regional reconnaissance programs 

for uranium, oil and gas and epithermal Au-Ag in the region. Most 

of these, however, were carried out to the south or northwest of 

the claim area. 

The closest mineral property to Clisbako is Rio Algom's OBOY 

prospect. This is located about 4km northwest of the Clisbako 3 

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

subsequently carried out geological, geochemical and geophysical 

surveys and a 3000' diamond drilling program. Their target was a 

weak zone of quartz stockworking with anomalous Au values up to 300 

ppb. The property is not presently active. 

Attention was focused on the area of the current Clisbako 

claims when zones or argillic alteration were noted during a 

regional reconnaissance program by Eighty Eight Resources Ltd. in 

the summer of 1990. Subsequent follow-up prospecting identified 

areas of glacial outwash deposits containing abundant epithermal 

quartz float. This float was eventually traced west and south to 

its sources and the main outcrops of altered rock were discovered. 
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Further work that year concentrated on defining the extents of the 

altered zones by surface mapping, rock and soil geochemistry. 

Minnova optioned the property in the spring of 1991 and 

carried out an extensive program of trenching and detailed mapping 

and rock sampling on the North, Central, Discovery and South Zones. 

This program culminated in a 19 hole 3023.7m diamond drilling 

program in the fall of 1991. Results of this program are the 

subject of this assessment report. 

2 . 0  CLAIMS 

The Clisbako property consists of twenty MGS mineral claims 

totalling an area of 10,000 hectares. A list of these claims and 

their expiry dates is shown below. 

Claim Record Units Record ~xpiry* 
No. Date Date 

Clisbako 1 
Clisbako 2 
Clisbako 3 
Clisbako 4 
Clisbako 5 
Clisbako 6 
Clisbako 7 
Clisbako 8 
Clisbako 9 
Clisbako 10 
Clisbako 11 
Clisbako 12 
Clisbako 13 
Clisbako 14 
Clisbako 15 
Clisbako 16 
Clisbako 17 
Clisbako 18 
Clisbako 19 
Clisbako 20 

400 Units 

* Assuming acceptance of this assessment report. 



To file assessment, the claims are grouped into six groupings 

called Groups A to F in this report. Details of the groups are 

shown in Appendix IV. 

3. GEOLOGY 

The Clisbako claim area is predominantly underlain by a well 

differentiated sequence of subaerial, basaltic to rhyolitic 

pyroclastics and flows of probable Eocene age (Ootsa Lake Group 

equivalent). Remnants of a younger (Oligocene ?) rhyolitic 

pyroclastic unit unconformably overlie the Eocene volcanics in the 

east-central part of the property and cover a more extensive area 

immediately to the south. Flat-lying, red, scoriaceous and black 

vesicular basalt flows overlie the older felsic units and form a 

relatively broad, flat terrain to the north and east of the claims. 

Extensive normal faulting has affected the volcanic pile 

resulting in an array of variably tilted blocks. Most structures 

trend in a north, northeast or northwest direction. The latter sets 

are responsible forthe conspicuous orthogonal drainage patterns in 

the northeast claim area. 

At least three major zones and a number of weaker zones of 

hydrothermal alteration occur in the eastern half of the property. 

They are epithermal in nature and characterized by widespread 

bleaching and argillic alteration of the hosting felsic volcanics. 

Within the argillic zones, local areas of quartz stockworking, 

silicification and hydrothermal brecciation are developed. The 

argillic zones contain on average less than 0.5% sulphide minerals. 

These are typically pyrite and marcasite. In the silicified zones, 

the sulphide content reaches up to 5% over narrow widths. Most 

occurs as fine grained disseminations in the matrices of siliceous 

hydrothermal breccias. 



The alteration zones have a typical epithermal geochemical 

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

Ba, Ag and Au are widespread. No ore grade material has yet been 

found on the property. Highest Au values obtained from grab samples 

range up to 3.1 g/t. Silver values in excess of 170 g/t have also 

been obtained. 

Outcrop in the northeast property area is sparse and accounts 

for less than 4% of the total surface area. Bedrock exposures are 

mostly confined to the more incised drainage channels and steeper 

hillsides. Due to their more resistant nature, silicified and 

veined outcrops form some of the best and most continuous outcrops. 

For a complete description of the main geological units and details 

of each altered area, the reader is referred to the geological and 

geochemical assessment report on the property by Dawson (1991). 

4. DIAMOND DRILLING 

4.1 Proqram Summary: 

A diamond drilling program consisting of 19 holes, totalling 

3023.7 was carried out between August 12th and September 9th, 1991. 

Drilling was 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 D. Heberlein and P. Thiersch at Minnova's 

core storage facility on the property (Fig. 2). 

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, Bi, Cu, Pb, Zn and Sb by 

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



Drill hole locations are shown in Figure 2 and summarized in 

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

and analytical results are presented in Appendix 1. 

DIAMOND DRILL HOLE LOCATIONS 

HOLE UTM EAST UTM NORTH ELEV. AZM. DIP LENGTH 

CL-91-01 429363 5841168 1315m 290' -51' 194.2m 
CL-91-02 429482 5841140 1316m 290' -45' 181.2m 
CL-91-03 429482 5841140 1316m 290' -70' 184.2m 
CL-91-04 429637 5841096 1313m 290' -45' 202.7m 
CL-91-05 429463 5841035 1321m 290' -45' 177.1m 
CL-91-06 429344 5841042 1317m 290' -45' 201.8m 
CL-91-07 429874 5840925 1312m 270' -45' 183.5m 
CL-91-08 429683 5841202 1310m 290' -45' 147.8m 
CL-91-09 429403 5841285 1312m 290' -45' 184.4m 
CL-91-10 429564 5841280 1306m 290' -45' 154.5m 
CL-91-11 429591 5841350 1305m 290' -45' 194.1m 
CL-91-12 429436 5841366 1300m 290' -45' 197.2m 
CL-91-13 429932 5839182 1290m 315' -55' 151.5m 
CL-91-14 429805 5839487 1311m 125' -45' 124.1m 
CL-91-15 429805 5839487 1315m 125' -70' 160.0m 
CL-91-16 429760 5839520 1316m 125' -55' 162.8m 
CL-91-17 429832 5839555 1323m 120' -45' 67.0m 
CL-91-18 429833 5839555 1323m 120' -70' 63.1m 
CL-91-19 429782 5839577 1323m 120' -45' 92.5m 

TOTAL 3,023.7m 

4.2 Results: 

Results of the drilling program are summarized below. 

North Zone: 

Drill holes CL-91-1, 2, 3 and 4 were drilled on a section 

oriented at 315'. They were drilled to test north trending 

structures observed in surface exposures at the North Zone. Holes 

1, 2 and 3 penetrated a relatively flat lying sequence of complexly 
inter-layered ash flow tuffs, glassy rhyolite flows, crystal tuff 

and heterolithic tuff breccia. In holes 2 and 3 an intermediate 



feldspar-biotite-hornblende porphyry body, interpreted to be a 

sill, cuts the sequence. This unit is not present in hole 1. 

Hole 4 intersected a different stratigraphy consisting of 

interbedded heterolithic block and tuff breccias and flow banded 

perlitic rhyolite. A fault is inferred to separate this sequence 

from that seen in holes 1, 2 and 3. 

Rocks in holes 1, 2 and 3 are moderately to strongly clay 

altered throughout, and contain structurally localized zones of 

silicification and quartz stockworking. These reach up to 50m in 

width and contain varying amounts of pyrite and marcasite (trace to 

5%). Sulphides are mostly concentrated in irregular, black quartz 

stringers and in the matrices of narrow breccia veins. Intensely 

silicified zones are commonly bounded by gougy faults or zones of 

intense clay alteration. 

Strongly altered zones occur in hole 1 between 10.8 and 21.0m 

and 43.35 and 60.3m. The upper interval is highly anomalous for Ag 

(to 77.0 ppm) and Hg (to 12,375 ppb) while the lower zone is 

moderately anomalous for As (to 1842 ppm). Gold values are weakly 

anomalous throughout the altered zones (to 197 ppb) . Similar weakly 
anomalous values occur in altered zones in holes 2 and 3. In hole 

2, strong silicification is present between 78.4 and 124.8m. Gold 

values in this interval vary between 30 and 90 ppb with single 

sample highs up to 230 ppb. Arsenic and Hg values are slightly 

anomalous. 

In hole 3, silicification occurs between 19.5 and 82.5m, 129.2 

and 131.3m and 171.9 and 180.5m. Precious metal and trace element 

values are comparable to those in hole 2. 

Drill holes CL-91-8, 9 and 10 were collared on a parallel 

section 150m to the north. Similar lithologies and alteration 

zones to those in holes 1, 2 and 3 were encountered. Hole 9, in 



particular, intersected a wide zone of intensely clay altered, 

pyritic quartz stockwork from 0.0 to 76.5m. In this interval, Au 

values are about twice as high as in holes 1 to 4, with an average 

of 130 ppb. Silver and As are also quite anomalous with averages of 

8 ppm and 1,419 ppm respectively. 

In hole 10, values are generally weaker than in hole 9 despite 

intersecting several zones of argillization, silicification and 

stockworking. The most intense alteration occurs from 53.8 to 

6O.gm. Here, Au and Ag values are not anomalous, however Hg is 

strongly elevated (up to 17,000 ppb). 

Holes CL-91-11 and 12 were drilled on a parallel section lOOm 

to the north of holes 8, 9 and 10. Again, similar lithologies and 

alteration zones were encountered. Hole 12 intersected a wide zone 

of argillic alteration and pyritic quartz stockworking between 

127.0 and 171.2m. Similar, but weaker zones are also present higher 

in the hole, between 99.7 and 106.8m and 123.0m to 127.0m. No 

significant precious metal values are present, however Au, Ag, As 

and Hg and geochemically anomalous in the most altered parts. 

Holes CL-91-5, 6 and 7 were drilled on a parallel section lOOm 

to the south of holes 1, 2, 3 and 4. Hole 5 intersected an interval 

of strongly argillized and variably silicified quartz feldspar 

porphyry. In the most intensely altered areas, the feldspar 

phenocrysts are completely corroded, leaving numerous open 

cavities. These frequently are lined with white clay and sometimes 

contain bladed marcasite crystals and possibly barite. Strongest 

silicification occurs between 70.6 and 76.0m, 117.5 and 150.0m and 

154.3 and 156.0m. None of these zones are particularly anomalous 

for Au, Ag or trace metals. 

A similar sequence to hole 5 occurs in the top 49.0m of hole 

6. In addition to being acid leached and variably silicified, a 



strong pyrite-quartz-calcite stockwork is present. This alteration 

is contained in and disrupted by a wide, gougy fault that parallels 

the hole to a depth of 118.0m. Clasts of amygdaloidal andesite are 

noted in the fault gouge. From 120.1 to the end of the hole at 

201.8m, the sequence consists of interbedded tuff breccia, perlite 

and flow banded rhyolite: similar to the sequence in holes 4 and 8. 

No significant anomalies are present in the hole. 

Central Zone: 

Hole 7 was drilled to test the Central Zone. It penetrated a 

sequence of interlayered rhyolite breccias, flow banded rhyolite 

and amygdaloidal andesite flows. The rocks are weakly argillized 

throughout the hole. A zone of strong argillic (f chlorite) 

alteration and pyrite veining was intersected between 138.5 and 

157.8m. Patchy silicification is present over narrow widths in this 

section. No significant Au or Ag values were obtained. 

South Zone: 

At the South Zone, a total of seven holes (CL-91-13 to 19) 

were drilled. Hole CL-91-13 was drilled to the west beneath the 

main surface showing. It intersected propylitized sequence of 

rhyolite breccias and feldspar-quartz porphyry flows and breccias. 

Alteration was only encountered in the top 12.8111 of the hole. Here 

a zone intense silicification, brecciation and quartz-pyrite 

stockworking occurs in argillized amgydaloidal andesite. The 

alteration is sharply truncated by a fault at 12.8m. The silicified 

zone is moderately to strongly anomalous for As (1,037 ppm), Sb (36 

ppm) , Ag (4.3 ppm) and Hg (3,120 ppb) . Underlying rocks returned 
only background values for these elements. 

Holes CL-91-14, 15 and 16 were drilled as a fence to test the 
northern extension of the South Zone alteration. All three holes 

penetrated strongly argillized and quartz-pyritekcalcite 



stockworked amygdaloidal andesite overlying propylitized 

interbedded rhyolite flows and breccias. At the fault contact 

between these two units a narrow (1.1 to 10m) zone of intensely 

silicified andesite breccia is present. 

In hole 14, strongly developed quartz-pyritekcalcite stockwork 

zones were intersected between 34.8 and 49.2m, 53.2 and 60.5 and 

73.0 to 82.8m. Despite being strongly altered, these zones are not 

highly anomalous for any of the analysed metals. The most anomalous 

trace metal is As, which reaches concentrations of 361 ppm. 

Identical zones in hole 15, also contain anomalous Hg values (to 

3,650 ppb). Gold values are only slightly elevated (to 72 ppb) in 

these holes. 

Strong silicification and quartz-pyrite stockworking was 

intersected between 86.5 and 134.2m in hole 16. Host rocks in this 

interval are intensely argillized and contain patches and veinlets 

of chlorite. Above the altered zone, the section consists of 

complexly interbedded lahar breccias and amygdaloidal andesite 

flows. These become increasingly argillized and veined towards the 

silicified zone. Below the alteration zone, interlayered rhyolite 

breccias and flow banded quartz-feldspar porphyries constitute the 

section. 

CL-91-17, 18 and 19 were drilled on a parallel section lOOm to 

the north of 14, 15 and 16. Hole 17 collared in a quartz- 

chalcedony-pyrite stringer zone which terminates at a fault at 

41.3m. The alteration is hosted by amygdaloidal andesites and 

andesite breccias identical to those seen in holes 14 and 15. A 

narrow intensely silicified breccia vein is present at the fault 

between 39.2 and 40.3m. Below the fault, the hole penetrated a 

section of rhyolite flows and breccias. 

Hole 18, drilled beneath hole 17 encountered an identical 

sequence. The strongly altered zone is present from 36.6 to 43.5m 



with a narrow breccia vein between 41.4 and 43.5m. Weakly anomalous 

values for Au (to 310 ppb) and Ag (to 3.1 ppm) and moderately 

anomalous Hg (1,400 ppb) and As (595 ppm) values are present in the 

silicified zone in hole 17. Values of up to 122 ppb Au, 3.3 ppm Ag, 

1,130 ppb Hg and 60 ppm As were returned from the alteration zone 

in hole 18. 

Hole 19 was drilled beneath holes 17 and 18 to test the 

alteration zone at depth. It penetrated a sequence of unaltered to 

weakly altered lahar breccias, amygdaloidal andesite and rhyolite 

breccias. The lahar units correlate well with those present at the 

top of hole 16. Strong alteration was encountered between 81.7 and 

85.6m; at the fault contact between the andesites and the rhyolite 

breccias. Strong silicification, hydrothermal brecciation and 

quartz-pyrite stockworking characterize this zone. Once again a 

narrow breccia vein is present at the fault contact, between 81.9 

and 82.8m. No anomalous values were encountered. 

5. SUMMARY AND CONCLUSIONS. 

Drilling in the North Zone confirmed the presence of several 

sub-vertical, north trending zones of epithermal-style 

silicification and quartz-pyritefcalcite stockwork. These zones are 

hosted by strongly argillized felsic pyroclastics rocks. They have 

been tested over a strike length of at least 375m by the drilling. 

The alteration remains open to the north, south and west. On the 

east side it is bounded by a north trending fault. Geochemically 

anomalous values for Hg, As, Sb, Ag and Au are associated with the 

strongest alteration. No ore grade material was found by the drill 

program. 

Drilling at the South Zone defined a narrow silicified zone at 

a fault contact between an amygdaloidal andesite and lahar unit and 

a sequence of rhyolite breccias and flows. In the hanging wall 

(west) of the fault, the country rocks are variably argillized and 



stockworked with quartz-pyrite veinlets. The drilling has defined 

this zone for a strike length of about 100m. No economic values 

were encountered, however As, Sb, Au, Ag and Hg are locally 

geochemically anomalous in the most altered zones. 
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STATEMENT OF COSTS 

DIAMOND DRILLING 

Direct Drilling Costs (3023.7m @ $48.58/m) 
(Frontier Drilling ~td.). ...................... $146,902 

ANALYTICAL COSTS 
Min-En Labs, North Vancouver, B.C: 
(932 Geochem for Ag, As, Bi, Cu, Pb, Sb, Zn, Au, Hg ................................... @ $18.93/sample) $ 17,643 

PERSONNEL 

D. Heberlein - Senior Project Geologist ............................ 16 days @ $250/day $4,000 
P. Thiersch - Project Geologist 
28 days @ $160/day ............................ $4,480 
Greg Duso - Assistant ............................ 28 days @ $115/day $3,220 
Lloyd Cornish - Core Splitter 
18 days @ $105/day ............................ $1,890 
Nancy Kastelein - Cook 
19 days @ $ll5/day ............................ $2,185 

LOGISTICS 

Vehicles: ..................................... $1,787 
Room and Board: (106 mandays @ $25/day) ....... $2,650 
Sample Shipment: .............................. $243 

MISCELLANEOUS COSTS 

Report Preparation ............................ 550 
Supplies: ..................................... $175 
Travel Expenses: .............................. $1.211 

TOTALS $186,936 
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MlNNOVA INC. 
HOLE NUMBER: C L - 9 1 - 0 1  D R I L L  HOLE RECORD I M P E R I A L  UNITS:  METRIC UNITS:  X 

PROJECT NAME: CL ISBAKO PLOTTING C W R D S  GRID: ALTERNATE COORDS GRID: COLLAR D I P :  -51.  0' 0' 
PROJECT NUMBER: 667 NORTH: 4 1 1 6 8 . 0 0 1  

C L A I M  NUMBER: NORTH: O + D  
LENGTH OF THE HOLE: 1 9 4 . 2 0 ~ 1  

EAST : 9363.OOE EAST: O+ 0 START DEPTH: 0 . 0 0 ~ 1  
LOCATION: N o r t h  Z o n e  ELEV: 1 3 1 5 . 0 0  ELEV: 1 3 1 5 . 0 0  F I N A L  DEPTH: 194.20m 

COLLAR G R I D  AZIMUTH: 290.  0 '  0 "  COLLAR ASTRONOMIC AZIMUTH: 2 9 0 '  0 1  0 "  

DATE STARTED: A u g u s t  13,  1 9 9 1  COLLAR SURVEY: NO 
DATE COMPLETED: A u g u s t  14 ,  1 9 9 1  MULTISHOT SURVEY: NO 

DATE LOGGED: A u g u s t  14 ,  1991 RQD LOG: YES 

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE S I Z E :  NQ 

CONTRACTOR: F r o n t i e r  D r i l l i n g  L t d .  
CASING: 1 0  f t .  l e f t  i n  h o l e  

CORE STORAGE: a t  c a n p  

PURPOSE : 
I 

D IRECTIONAL 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 n e n t s  
(m) A z i m u t h  d e g r e e s  T e s t  

0 '  A C I D  
0 '  A C I D  
0 '  A C I D  

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 n e n 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 1 - 0 1  D R I L L  HOLE RECORD LOGGED BY: D. H e b e r l e i n  PAGE: 1 



HOLE NUMBER: CL-91-01 

'F-pF TEXTURE AND STRUCTURE 

Colour: pale grey 
Basalt boulders, some oxidized q tz  vein material; 
a zone of h igh ly  broken core made up of  rounded 
qtz  vein frags i n  a matr ix o f  gougy clay; maybe 
a f a u l t  zone; c lasts  approx. 65X, 2-40 mn; belou 
14.2 m a pale grey h igh ly  a rg i l i zed  f e l s i c  
volcanic (highly broken) dominates core 

410.8-11.41 ubx vn(s)n 
-med. grey 
-one or more narrou breccia veins 
2-15 nm u a l l  rock c las ts  

411.4-14.81 a fau l t  gougew 
- u n l i t h i f i e d  f a u l t  breccia; consists of angular 
q tz  and volcanic (bleached) c lasts  i n  a creamy 
uh i te  clay matrix 

Fragment supported; c las ts  range from < 1 mn t o  
30 mn 

414.8-19.01 uFXTFn 
- t o t a l  replacement of  rock by pale grey clay; 
some feldspar crysta ls  s t i l l  v is ib le ;  these are 
replaced by medim green c lay 
rock v. so f t  and crunbles eas i l y  

419.0-21.01 wn Bxn 
-one wide vein or  a zone o f  smaller veins; 
d i f f i c u l t  t o  t e l l ;  poor recovery - only rounded 
pebbles recovered; ve in consists o f  grey glossy 
qtz  u i t h  40-60% a r g i l l i t z e d  - angular ua l l rock 
clasts, c lasts  are of FXTF 

421 -0-27.41 ugougen 

- 
LNGLE 
'0 CA 

MINNOVA INC. 
DRILL HOLE RECORD DATE: 25-May1992 

ALTERATION 

Intense a r g i l l i t e  a l te ra t ion  - almost 
complete replacement of  host rock; 
q tz  vein frags up t o  3.5 cm; converted 
t o  gougy zone near surface; maybe a 
resu l t  o f  weathering 

-conposed of  mediun grey t o  uh i te  qtz  
contains angular c lasts  of conpletely 
s i l i c i f i e d  u a l l  rock material; c lasts  
r i d  by weakly banded qtz; Light 
coloure qtz  forms vein margin c l  

-Jaros i te  stained 

414.8-19.0) US. Argn 
-may be enhanced by near surface 
weathering 

-rn. erg. o f  c lasts  

MINERALIZATION 

None v is ib le ,  but ueak l imonite and 
ja ros i te  s ta in ing suggests trace 
amounts 

410.8-11.41 utr. ppr 
-microscopic 

415.4-15.61 a p y r i t i c  s t r .  -5% 

-mod. ja ros i te  s ta in ing of  a r g i l l i z e d  
clasts; c lasts  are cut  by pa ra l l e l  
f i n e  chalcedony microveins p r i o r  
t o  brecciat ion 

(21.0-27.41 ccm - s argn 

REMARKS 

Casing reamed doun t o  13.7 rn 

2 stages of  A l te ra t ion  

1. a r g i l l i z a t i o n  and para l l e l  q tz  or 
chal micro veins 

2. incorporation i n t o  q tz  vein bx 

HOLE NUMBER: CL-91-01 DRILL HOLE RECORD LOGGED BY: D. Heberlein PAGE: 2 



HOLE NUMBER: CL-91-01 - 
FROM 

TO 

-- 

ROCK 
TYPE TEXTURE AND STRUCTURE 

-green grey 
-a zone of h m g e n e w s  gouge - consi t ing of  f i n e  
rock fragments i n  a green c lay matrix; c lasts  
comprise 75% of  rock - most are < 1 cm; no other 
textures; large c las t  o f  FXFF @ 22.8 m; t h i s  
block i s  > 10 cm i n  length and contains several 
q tz  and chalcedony micro veins 

Colour: green 
Massive, green c lay zone - strong a l t e r a t i o n  of 
FXTF? 

Colour: ned. grey 
Moderately a l tered feldspar c rys ta l  tuff ;-  most 
primary textures are ob l i t e ra ted  by a rg i l l i za t ion ;  
sane rermant feldspars noted; crude bedding 
betueen l a p i l l i  bearing and non bearing t u f f s  
e.g. O 31.1 m; some l a p i l l i  are p re fe ren t ia l l y  
py r i t i zed  

432.0-33.6) 4 z  stuk* 
-breccieted and heal walirock; q tz  stockworking 
forms networking texture around a r g i l l i z e d  and 
py r i t i zed  ual l rock frags 

(33.6-34.2) d i c r o  bxu 
-weakly p y r i t i z e d  ual l rock frags ( t o  15 mn) make 
up 80+% of rock; matr ix i s  conprised mostly of 
clay; c lasts  of  cream coloured of  Qz vein material 
suggest m l t i s t a g e  a l t e r a t i o n  

434.2-35.4) ~ J i g s a u  bxn 
-angular u a l l  rock frags separated by veins of  
black t o  dark grey qtz; ve in le ts  are themselves 
microbrecciated t o  a mn scale; sane of the Larger 
veins are vuggy 

(35.4-37.91 1 4 z  stuku 
-see 32.0-33.6 m 

MINNOVA INC. 
DRILL HOLE RECORD 

ALTERATION 

*I. argr 

-a zone of  massive green clay; almost 
a p las t i c  consistency 

<an. argu 

-u. s i l .  - patchy q tz  veins and jigsau 
veins developed from 34.1 and 35.7 m; 
adjacent rocks ueakly s i l .  and 
brecciated 

432.0-33.61 en-s s i l ;  m. argu 
-qz stockuork vuggy microvein shoving 
f i n e  drusy and canb textures 
-sane ve in le ts  show s l i g h t  banding 
i n  approx 2 bands 

433.6-34.21 m. erg* 

43.2-35.9) m. s i l  and u. arg of  c last  
SN 

-trace t o  2% f i n e  d. py 
129.5-29.6) u py s t r .  zone - 5 % ~  

DATE: 25-May-1992 

utr - 1 X1, 

MINERALIZATION 

-sparse q tz  (vuggy) micro veins 

- f i n e  py mostly i n  <'s as patches 
and selvages; sane dusting of l a p i l l i  

REMARKS 

-tr py i n  < Is  

432.0-33.6) ~ 4 %  p p  
-4% py as f i n e  disseminations; py 
forms envelopes a rwnd  ear ly  stringers; 
these are cut  by Late uhi te  vuggy 
( ' S 

433.6-34.2) 4% pyn 
-concentrated i n  a r g i l l i z e d  matr ix as 
f i ne  disseminations 

434.2-35.4) atr - 1% as f i n e  diss. i n  
Qz veinsu 
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HOLE NUMBER: CL-91-01 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

<<FXTFn 

dACITE TUF 
FS AND FLOV 
Sm 
4INERALIZE 
D ZONE* 

TEXTURE AND STRUCTURE 

Colour: pa le grey 
Grain Size: 
A h igh ly  a r g i l l i z e d  in te rva l  o f  the FXTF unit ;  a l l  
but a feu rennants completely a l tered t o  a gougy 
grey clay; hazy breccia textures noted near top 
of the in te rva l  (37.9-40.5 m); i n tens i t y  of  
a l te ra t ion  increases i n  centra l  part o f  int.; 
here rock i s  reduced t o  a p l a s t i c  c lay gouge; 
-possibly a f a u l t  

437.9-40.51 &xu 
-yellow c lay h igh l ights  rermant u a l l  rock frags 
these are q u i t e  large - up t o  50 m and appear t o  
be angular; possibly a primary influence breccia 

442.6-44.81 ugougen 
-a zone of intense clay gouge; feu rennant frags 
of  ve in or  u a l l  rock; many v. small angular 
OZ - py frags - maybe vein rennants; c lay has 
a p l t t y  l i k e  consistency 

Colwr :  pa le ye l l ou  grey 
A u e t l  laminated but unbedded feldspar c rys ta l  
tu f f ;  laminations are h igh l ighted by a strong 
p a r a l l e l  microveining along the Lam. planes; 
planes are spaced about 5-15 mn apart; the rock 
i s  corrpsed o f  2-5 mn, euhedral KF and plagioclase 
la ths (PF > KF) i n  a matr ix o f  f i n e  grained, 
ashy material; unaltered rennants shou c lear  
glassy shards - v i t r i c ! ;  the euhedral and 
randomly oriented feldspars may also ind icate 
a f l o u  rock 

447-95-49.9) u s i l .  bxm 
-crosscutt ing zone of  brecc iat ion i n  places 
appears t o  be a stockuork of  breccia veins i n  

- - 

ALTERATION 

A feu h a i r l i n e  ch <'s noted i n  the more 
competent par t  of i n t .  

-pervasive a l te ra t ion  of  c las ts  by 
ye l lou clay; matrix i s  a mixture of  
uh i te  and dark grey material contains 
f i n e  disseminated py; ye l l ou  c lay also 
forms vein le ts  that cut the matr ix 

us-arg; m-si lr 

-rock i s  a l tered by a re t i cu la te  net- 
uork of  condcordant and crosscutt ing 
Qz <Is; concordant < Is  are spaced 
approx. 5-15 mm apart - may be 
fo l lou ing lamination or  f l o u  banding 
i n  host; around Qz < Is  the rock i s  
pervasively a r g i l l i z e d  (ser ic i t ized?)  
t o  a ye l lou colour; these a r g i l l i c  
envelopes enclose rennants of  weakly 
a l tered dacite; feldspars, pa r t i cu la r l y  
PF are se r i c i t i zed  t o  a mediun green 
colour KF i s  unaffected 

Later zones of  s i l i c i f i e d  breccia cut 
the rock; these are healed by Pz 
containing abundant py 

447.95-49.91 us-si l ;  m-argu 
-breccia matrix i s  strongly s i l i c i f i e d  
with dark grey Pz; i n  places vuggy 

MINERALIZATION 

c c t r .  diss. pp, 

V. f i n e  grained py cubes u ide ly  
scattered through in terva l  

-possibly some rermant py ve in le ts  

J - 5 %  diss p p  

-py occurs through a r g i l l i c  envelopes 
as f i n e  diss.; i t  also i s  present as 
selvages and patches i n  crosscutt ing 
Oz ve in  breccias; i n  breccia zones py 
may exceed 5% 

147.95-49.9) spy 1-3% 
-mostly as rennants and c lasts  of 
ea r l i e r  py vein le ts  

REMARKS 
-- 

Fault? 

Note: ve in  breccia zone younger 
than py s t r  and re t i cu la te  veining 
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HOLE NUMBER: CL-91-01 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 - 
FROM 

TO 
ROCK 
TYPE TEXTURE AND STRUCTURE 

others a s i l i c a  healed breccia; l i t h i c  frags are 
angular and rotated; p y r i t i c  veins also fragmented 

453.1-54.01 cwein bx* 
-a cross cu t t i ng  s i l i c i f i e d  breccia zmes; 
i r regular  contacts; i n  places i t  i s  pa ra l l e l  t o  
c.a. elseuhere almost perpendicular; textures 
more chaotic than previous in terva l ;  c lasts  
angular and v. poorly sorted; range from 1 nn 
t o  > 40 mn 

458.4-58.9) %%Jigsaw bxn 
-a narrou crosscutt ing breccia vein; more of  a 
jigsau breccia than the previous intervals; 
fragments only separated no rotated 

459.8-60.351 uVein bxu 

Colour: yellou, green and maroon 
As unnineralized f a u l t  zone juxtaposing d a c i t i c  
f l o u  and maroon and green vo lcanic last ic  
sediments; contact O 67.1 m; rock un i t s  are 
h igh ly  broken and m i l l ed  t o  a gouge 

Colour: pale green grey 
In terva l  has a d i s t i n c t i v e  w b  texture of  Pz <Is 
these form rounded patterns reminiscent o f  
p e r l i t i c  texture i n  d e v i t r i f i e d  glassy f lou; the 
un i t  i s  shot th rwgh  u i t h  f ine, i r regular  Pz <Is  
that form the matr ix t o  a breccia; the c lasts  
consist o f  spherul i tes (non a rg i l l i zed )  and larger 
angular blocks of  pe r l i t e ;  t h i s  texture suggests 
that the p r o t o l i t h  uas o r i g i n a l l y  a glassy f l o u  

471.8-72.21 u fau l tn  
- s t i l l  coherent interval;  c las ts  separated but no 
rotated; (colour: ye l lou grey); no healing 
although some fractures contain yellow clay; no 
signficant movement L ike ly  - just  a minor crush 
zone 

- 
NGLE 
0 CP - 

10 

- 

- 

ALTERATION 

cavi t ies are abundant; these are Lined 
u i t h  small Pz crysta ls  

(53.1-54.01 as-s i  1; u-argn 
-c lasts  are p a r t l y  s i l i c i f i e d  i n  t h i s  
interval;  t h i s  overprints the e a r l i e r  
c lay a l terat ion;  matrix completely 
replaced by grey, glassy Pz; i n  places 
VUWY 

458.4-58.9) can-sil; m-argn 

459.8-60.351 wu-sil; m-argu 
-much less s i l i c i f i e d  than above 
exanples 

-a l te ra t ion  predates f a u l t  

uw-arg; u-m s i l n  

The rock has been weakly a r g i l l i z e d  t o  
a ye l lou coloured clay; p e r l i t i c  
fractures have been healed by Qz <Is  
t o  give the d i s t i nc t i ve  ueb texture, 
uhere brecciated, the matr ix has been 
veined by Pz <Is  uhich coalesce t o  form 
patches of  s i l i c i f i c a t i o n  

-yellow c lay ve in le ts  head some fracs 
i n  f a u l t  zone 

MINERALIZATION 

453.1-54.01 4 - 2 %  p p  
-d is t i nc t i ve  p l a t y  or f ibrous forms 
noted. This may be marcasite; there 
crysta ls  occur predominantly i n  the 
matrix; the dark co lorat ion i s  caused 
by f i n e l y  disseminated "dusty py" 

458.4-58.9) u t r -1% p p  
-mostly i n  glassy Pz matr ix  

459.8-60.351 u l -3% p y  
-mostly as disseminations and dustings 
i n  ual l rock c las ts  

r t r .  py on <'sn 

REMARKS 

Wd p e r l i t i c  texture may ind icate a 
den t r i f i ed  f l o u  rock - rhyo l i t e?  
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HOLE NUMBER: CL-91-01 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

4RECCIAr 

TEXTURE AND STRUCTURE 

Colour: green 
A coarse grained breccia canposed of subangular 
c lasts  up t o  10 cm across; a mixture of c lasts  
are present; these include p e r l i t e ,  laminated 
sediment and dark green, intensely c lay a l tered 
material, breccia i s  c l a s t  supported; matrix 
consists of  dark green clay; some c lasts  of  fsp 
phyric dacite also noted 

Colour: grey 
A very s im i la r  mit t o  the previous pe r l i t e ;  
t h i s  t o  displays welt developed web textures 
forming rounded spherul i tes o r  lithophysae; t h i s  
i s  amost ce r ta in l y  a d e v i t r i f i c a t i o n  feature; the 
concentric fractures are healed by Later h a i r l i n e  
> Is  of  grey Pz; not as intense as i n  the previous 
interval;  a l te ra t ion  b a l l s  up t o  8 cm across 
present louer i n  i n te rva l  

Gwgy brecciated zone 

Colour: ye l l ou  grey 
An unusual mit canposed o f  blocks of  p e r l i t e  
and f i n e l y  laminated tu f facews  sediment i n  a 
sandy tu f facews  matrix; c lasts  are angular t o  
rounded wi th  a m a x i m  length of  150 mn; in terva ls  
u i t h i n  the breccia o f  bedded ash show a consistent 
or ientat ion suggesting that  they are sedimentary 
intercalat ions; sane of  these have been 
incorporated i n t o  the breccia i.e. rotated 
Bedding 6l 
Sane laminated sections are in te rna l l y  o f f se t  by 
sharp f a u l t  planes 

(101 .O-102.41 aFXATw 
-a Large c las t  or  i n te rva l  o f  a r g i l l i z e d  feldspar 
crysta l  ash t u f f ;  u n i t  shows a strong bedding 
fabr ic  a 

- 
NGLE 
0 C I  - 

- 

- 

70 

- 

48 

40 

ALTERATION 

-c las ts  are a r g i l l i z e d  t o  a ye l l ou  
clay; matr ix  i s  carposed mainly of  
dark green waxy clay s i l i c a  ve in le ts  
head breccia over narrou in terva ls  

au-arg; vu-sit>> 

Rock i s  weakly altered by pervasive 
clay; belou 78.8 m, the mit contains 
purp l ish bal ls; these appear t o  be a 
replacement feature as evidenced by 
f i n e  concentric zoning and curv i l inear  
contacts; sane of  the b a l l s  have 1-2 m 
rims of  micro c rys ta l l i ne  Pz; b a l l s  
are themselves cut by la te  p y r i t i c  s t .  

m t o  s-arg; u-s i lw 

Matr ix i s  var iab ly  a l tered t o  a dark 
green clay; i n  places the breccia 
matr ix consists of broun hematite; 
e.g. 91.4 m 
Clasts of  p e r l i t e  are strongly 
a l tered t o  ye l l ou  c lay or  s e r i c i t e  

{101.0-102.41 as t o  i-argw 
-various b r i g h t l y  coloured clays; 
matr ix i s  dark green c lay - white 
c lasts  are yellouish; green c lay < Is  
also cut zone 

MINERALIZATION 

atr .  pyn 

rtr py - 1%) 

Late py st r ingers are prevalent 
throughout interval;  these cut a l l  
other textures except f o r  narrou vuggy 
c lear  Pz veins which cut  them; y 
abo present as hazy patches of  f i n e  
crysta ls  i n  the a l te ra t ion  b a l l s  and i n  
the matrix; p y r i t i z a t i o n  of  b a l l s  
suggests that  reddish colour i s  dw 
t o  hematite 

py occurs only i n  l a te r  cross cut t ing 
<Is  and as sparse diss. 

4101.0-102.41 al-3% diss p p  
coarser c lusters and patches of  diss. 
crysta ls  - mostly i n  t u f f  c lasts  
e.g. 108 m 

REMARKS 

A l te ra t ion  Bal ls!!  
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HOLE NUMBER: CL-91-01 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 - 
FROM 

TO 
ROCK 
TYPE 

aFLW BANDE 
D RHYOLITE% 
(LATITE) 

TEXTURE AND STRUCTURE 

Colour: green 
In terva l  o f  breccia cocrposed of  large (20 cm) 
blocks of  h igh ly  a l tered FXTF; the t u f f  contains 
f la t tened s l i ve rs  of  s i l i c a  uhich could be v i t r i c  
shards; round Pz crysta ls  make up about 2% of  u n i t  
feldspars pseudomorphs are v i s i b l e  i n  places; 
breccia i s  c last  supported 

Colour: green 
A d i s t i n c t i v e  un i t  carposed of  angular t o  sub- 
rounded c las ts  (2-8 cm) of  pe r l i t e ;  t yp ica l  o f  
ueb texture ind icat ive of  dev i t r i f i ca t ion ;  rock 
i s  c tast  supported; matr ix consists of  f i n e r  
grained breccia and breccia veins; these are 
intensely chlori t ized; a f i n e  stockuork o f  c a l c i t e  
ve in le ts  cuts both the fragments and the matr ix  

{110.6-114.5) uPerlitem 
-only  s l i g h t l y  brecciated 

contact a 117.5 m 

Colour: bu f f  
Grain Size: aphanitic 
Aphanitic - v. hard u n i t  showing a f i n e  regular 
pa ra l l e l  banding over the e n t i r e  in terva l ;  bands 
caused by small scale spots that  a l i g n  t o  form 
str ings; t h i s  may also be a d e v i t r i f i c a t i o n  
texture; no Pz of Fx crysta ls  v i s i b l e  

Banding @ 134.4 m 

Black spots of ch lo r i te  may be a f t e r  o r i g i n a l  
b i o t i t e  
@ 136.2 m 

4126.0-126.61 uchl vein bxm 
massive, dark green c l  vein forming matr ix  t o  

ALTERATION 

us- i argm 

Clasts are s t rongly  a r g i l l i z e d  t o  a 
ye l lou green colour; superimposed on 
t h i s  i s  a stockuork of  dark green 
<Is; t h i s  mineral could be c h l o r i t e  

Traces of  hematite occur u i t h  some t o  
the larger veinlets; i n tens i t y  of  
veining i s  approx 4-6/m 

us-chl; u-argm 

Pervasive c h l o r i t i z a t i o n  of  the matr ix 
and along fractures i n  the pe r l i t e ;  
ca lc i te  ve in le ts  superinposed on chl. 
some c lasts  are rimned by pale green 
c lay 

Propy l i t i c  alterat ion; the in te rva l  i s  
cut by microveinlets of  c h l o r i t e  (+/- 
calci te); s t r inger  density approx 
80/m, most <1 mn uide 

MINERALIZATION 

q y  approx. 1% 

These cut  the f l o u  bending and 
some of  the c l  str ingers 

REMARKS 

P r o p y l i t i c  a l t .  
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HOLE NUMBER: CL-91-01 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE TEXTURE AND STRUCTURE 

brecciated interval;  ve in 

Colour: grey t o  green 
In terva l  o f  p e r l i t e  becoming progressively more 
brecciated and c h l o r i t i z e  down hole; i n  upper 
par t  o f  i n te rva l  p e r l i t i c  or  web textures are 
superimposed on the f low banding seen a t  l os t  
i n te rva l  

448.7-48.81 hemat ic  bxm 
-10 cm in te rva l  o f  he te ro l i t h i c  bx; c l a s t  o f  
bedded ash t u f f  and a r g i l l i z e d  p e r l i t e  are healed 
by orange broun goethite 
bedding a 
Clasts angular f rag supported texture 

Colwr :  green 
Fragment supported breccia made up of  bedded ash 
t u f f  and p e r l i t e  clasts; textures vary from coarse 
poorly sorted t o  f i n e r  grained and Less sorted; 
f i n e r  grained in terva ls  are more matr ix  supported; 
t u f f  c las ts  are s t rongly  arg i l l ized;  many have 
fuzzy out l ines suggesting p a r t i a l  destruction; 
coarser i n te rva l  show less s t rongly  a l te red  c lasts  
those have r inds of  intense erg.; bedded in terva ls  
are t h i n  

157.0-157.2 
-ve in l i k e  breccia cu t t i ng  main mit; h igh ly  
c h l o r i t i c  

Colour: 1. grey 
Grain Size: mediun 
A hanogeneous mit of  c rys ta l  tu f f ;  i t  consists of  
PF and Pz fragments ranging from microscopic s ize 
t o  approx 8 m; PF are randomly orientated and 
generally euhedral; Pz crysta ls  are rounded and 
smokey u i t h  broken forms ccnmon; c h l o r i t i c  
la ths may have been primary b iot i tes;  matr ix  i s  
ashy c rys ta l  material 
Weak banding o r  bedding present - no gradation 

Bedding 3 170.1 m 

ALTERATION 

Weak c l  near the top becoming stronger 
near bottom; f i n e  c a l c i t e  <'s occur 
throughout; these may reach 30/m 

<anan-s arg; m-s chl; m-cam 

c a l c i t e  present i n  sparse <Is; 
bleached rim around bigger c lasts  are 
c a l c i t i c !  I 

-s - ta l  i s  envelope around bx 

can-ca; u-arg* 

Propyl i t izat ion;  PF a l tered t o  yellow 
green c lay (or ser ic i te) ;  mafics 
chlori t ized; matr ix moderately 
calcareous 

MINERALIZATION 

rtr pym 

ntr -1% diss p p  

Mostly as scattered x ta l s  i n  matrix; 
sane py aslo noted i n  more intensely 
a r g i l l i z e d  t u f f  frags 

udiss tr p p  

REMARKS 
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D R I L L  HOLE RECORD DATE: 2 5 - M a y - 1 9 9 2  

E.O.H. 

FROM 
TO 
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ROCK 
TYPE TEXTURE AND STRUCTURE 

ANGLE 
7 0  CA ALTERATION M I N E R A L I Z A T I O N  REMARKS 



HOLE NUMBER: C L - 9 1 - 0 1  
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HOLE NUMBER: C L - 9 1 - 0 1  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

ASSAY SHEET PAGE: 10 

Sanple From To L e n g t h  
(m) (m) (m) 

I 

ESTIMA GEOCHEMICAL 
A g  A s  B i  C u  Pb S b  Zn A u  F I 

COMMENTS 



HOLE NUMBER: CL-91-01 ASSAY SHEET DATE: 25-May-1992 

ASSAY SHEET PAGE: 11 HOLE NUMBER: CL-91-01 

Sarrp le  From T o  L e n g t h  
(rn) (rn) (m) 

44194 71.20 72.60 1.40 
44195 72.60 74.65 2.05 

Ag As B i  Cu Pb S b  Z n  A u  F I 

0.7 309 1 20 15 14 45 17 725 18 
0 . 6 '  85 2 22 12 5 36 10 9 0 1  12 



HOLE NUMBER: C L - 9 1 - 0 1  GEOCHEM. SHEET PAGE: 1 2  

' HOLE NUMBER: C L - 9 1 - 0 1  GEOCHEM. SHEET DATE: 25-May-1992 

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

Ag AS B i  C u  Pb S b  Zn A u  H g  FI 
ppn ppn ppn ppn ppn ppn ppn ppb ppb #/m 



HOLE NUMBER: CL-91-01 

Sarrple From To Length 
(in) (m) (m) 

44195 72.60 74.65 2.05 

GEOCHEM. SHEET DATE: 25-Hay-1992 

Ag As Bi Cu Pb Sb Zn Au Hg F I  
ppn ppn ppn ppn ppn ppn ppn P P ~  P P ~  W m  

0.6 85 2 22 12 5 36 10 90 12 

~ HOLE NUMBER: CL-91-01 GEOCHEM. SHEET PAGE: 13 
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HOLE NUMBER: C L - 9 1 - 0 2  
MINNOVA INC. 

DRILL HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 
-- 

PROJECT NAME: CLISBAKO 
PROJECT NUMBER: 667 

CLAIM NUMBER: 
LOCATION: NORTH ZONE 

PLOTTING COORDS GRID: UTM 
NORTH: 41140.00N 

EAST: 9482.00E 
ELEV: 1316.00 

ALTERNATE COORDS GRID: 
NORTH: O+ 0 

EAST: O+ 0 
ELEV: 0.00 

COLLAR D I P :  -45. 0 '  0"  
LENGTH OF THE HOLE: 1 8 1 . 2 h  

START DEPTH: O . O h  
FINAL DEPTH: 181.20m 

COLLAR GRID AZIMUTH: 290. 0 '  0"  COLLAR ASTRONOHIC AZIMUTH: 290' 0 '  0"  

DATE STARTED: A u g u s t  15, 1 9 9 1  COLLAR SURVEY: NO 
DATE COEIPLETED: A u g u s t  16, 1 9 9 1  MULTISHOT SURVEY: NO 

DATE LOGGED: A u g u s t  16, 1 9 9 1  RPD LOG: YES 

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE:  H0,NQ 

CONTRACTOR: FRONTIER DRILLING LTD. 
CASING: 8.9M, 4.5'  LEFT I N  HOLE 

CORE STORAGE: AT CAMP 

PURPOSE: 

DlRECTlONAL 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 Cumnents  
(m) A z i m 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 n t s  
A z i m u t h  d e g r e e s  T e s t  

AClD 
AClD 
AClD 

HOLE NUMBER: C L - 9 1 - 0 2  DRILL HOLE RECORD LOGGED BY: D.R. HEBERLElN PAGE: 1 



HOLE NUMBER: CL-91-02 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-Hay-1992 

ROCK 
TYPE 

4lXIDlZED Z 
ONE-FLOV BA 
NOED LATITE 
* 

aFB-LATITEw 
PORPHYRY 

429.3-29.9) 

TEXTURE AND STRUCTURE 

Orange. A h i g h l y  l imoni te  stained in terva l  o f  
u e l l  banded, aphanit ic t o  feldspar phyric Lati te. 
Banding texture in terpreted t o  be f l o u  banding and 
or  de r i t re f i ca t ion .  Banding @ 10.2m .... 
Quartz breccia veins cut  the in te rva l  at: 
8 . 9 ~ 1 ,  10.lm. 10.8m. 12.2m. 17.0m. 

412.8-14.4) -Broken Corew 
Interva l  contains 1-3mn dark veinlets- 
weak stockuork. 

Mediun grey. Fine grained. A f i n e  grained well  
f l o u  banded porphyry f lou. Phenocrysts of  pinkish 
x f  and green. I f  u e l l  preserved-though var iab ly  
altered. Phenols randomly oriented and sparse--5% 
of  rock. M a x i m  s i ze  -2mn. ALL are enhadral and 
some show evidence o f  grouth zoning. 

ALTERATION 

d-ARG;U-SILn 
The rock i s  pervasively a r g i l l i z e d  
along the banding. Clay r i ch  bands are 
separated by h a i r l i n e  s i l i c a  veinlets. 
There are spaced approx. 2-5mn apart. 
The in te rva l  i s  cut by various quartz 
vein breccias. These range f ran  20- 
100mn i n  width cut the core axis a t  
angles of  45-90 degrees. 
48.9-9.0) uQz Vein Bxw 
Cutt ing core a t  45 degrees consists of  
a rg i l l i zed ,  angular wal l  rock c lasts  up 
t o  25mn i n  a matrix o f  dark grey t o  
black quartz. Breccia i s  fragment sup- 
ported. 

4 - H  Argm 
Pervasive a r g i l l i z a t i o n  along f l o u  
bands has caused a bleached st r iped ap- 
pearance. Unaltered rermants occur 
throughout. There are pink and glossy. 
Fine quartz < Is  fo l low f l o u  bands. 

432.1-32.31 r l - S i  lm 
Pervasive s i l  o f  l a t i t e  a r d  cross- 
cu t t i ng  qz-py vein. The vein i s  i r r e -  
gular and branching and contains vuggy . The lower part o f  the 
vein i s  cored by f i n e  grained pyr i te .  

432.5). 4 - S a r  Gm 
Rapid increase i n  the in tens i ty  of  ar -  
g i l l i c  a l te ra t ion  t o  bottom of  i n te r -  
val. Textures i n  the l a t i t e  become 
progresively destroyed. 

-- 

MINERALIZATION 

upresent* 
None v is ib le ,  but a s ign i f icant  p y r i t e  
content i s  i np l i ed  by the strong limo- 
n i t e  oxidation. 

uQy Stwk - 1 - 3 s  
Randomly oriented py < Is  up t o  lOmn 
wide crosscut f low banding veins occur 
about every 50cm throughout. D.py also 
noted i n  trace amounts. 

uQy 5% i n  veinn 
P y r i t e  exhib i ts  an unusual bladed mor- 
phology. I t  Looks l i k e  p y r i t e  selvages 
that  have been repeatedly ripped o f f  
the vein wall. 

REMARKS 

This u n i t  correlates u i t h  the bedded 

Ident ica l  texture t o  Canyon Mtn. L a t i t e  
f lous. 

HOLE NUMBER: CL-91-02 DRILL HOLE RECORD LOGGED BY: D.R. HEBERLEIN PAGE: 2 



HOLE NUMBER: CL-91-02 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE MINERALIZATION 

.NGLE 
0 CA - REMARKS ALTERATION 

*I-Arg* Rock conpletely replaced by a 
mixture of green and ye l lou clays. 
Green clay occurs as angular or  r d e d  
dpatches perhaps replacing breccia 
clasts? 

TEXTURE AN0 STRUCTURE 

Yellou/green. Completely a r g i l l i z e d  in te rva l  o f  
the l a t i t e  porphyry. Just about a l l  primary tex- 
tures are Lost. I n  places the u n i t  i s  brecciated. 
Iso lated angular c las ts  (or unaltered rennants) 
are present. These, houever are rare. 

uPy-rare* Only seen i n  3cm qz-py vein- 
l e t  at 41.4m. Here again the p y r i t e  i s  
grouing as f i n e  blades or plates - Mar- 
casite?? 

Bladed pyr i te .  

Pale grey. Same l a t i t e  un i t .  I n  t h i s  i n te rva l  the 
a l te ra t ion  has graded from S-intense a r g i l l i t i c  t o  
moderate s i l i c i f i c a t i o n .  Pz-py ve in le ts  are more 
abundant -l6/m. 

d4-Sarg; M Si lw 
Yellou and green clays s t i l l  dominate 
alterat ion. S i l i c i f i c a t i o n  i s  more 
tense - occurring as i r regular  patches 
of  qz f looding around quartz veinlets. 

*I-Arg* Pervasive a l te ra t ion  of L a t i t e  
groundmass by ye l l ou  clay. Feldspar 
laths are s t i l l  v i s i b l e  i n  most places 
despite a l te ra t ion  in tens i ty .  

uPy 3% More akndant i n  t h i s  i n t e r -  
val. Most occurs i n  w g y  quartz <Is, 
but i n  places hazy patches are also 
present i n  the u a l l  rock. 

Yellou. Intensely a r g i l l i c  a l t e r a t i o n  has ob l i t e -  
rated primary texture. Rock i s  nou a b r igh t  ye l -  
low colour and very so f t  as a resu l t  o f  the a l t e r -  
ation. The top 1.7m of the in te rva l  i s  moderately 
s i l i c i f i e d .  

i55.4-56-31 d l -S i  l m  
Pervasive s i l i c i f i c a t i o n  of  ground- 
mass. A feu p y r i t e  micro veins noted. 

Pale yellou-grey. The same un i t ,  though much Less 
a rg i l l i zed .  Throughout t h i s  i n te rva l  the l a t i t e  
becomes progressively more veined and s i l i c i f i e d .  

Breccia ve in a 64.4m 

4 - M  Arg, M-Silm 
S i l i c a  i s  replacing La t i te  grwndmass 
a t  the expense of  clay. Breccia veins 
up t o  4cm occur a t  64.4m. 

- - - 

spy t r - I%> 
Pyr i te  i s  res t r i c ted  mainly t o  the grey 
quartz grouncfnass. 

uPz Vein Bxu Bounded by sharp contacts dipping 
20 degrees t o  core axis. Fragment supported bx 
with angular c lasts  conposed e n t i r e l y  of  the f l o u  
banded Lati te. Glassy clear t o  black quartz mat- 
r i x  contains f i n e l y  disseminated and dusty pyr i te .  
Sane open space cavit ies. CLasts range from 2mn 
t o  5cm. 

4 - X  S i l a  CLasts are var iab ly  s i l i c i -  
f i e d  and apparently overprint ing the 
a rg i l l i za t ion .  Sane patches of  nearly 
massive yellou-green c lay noted. 

uPy xl%> as i n  the vein mat- 
r i x .  

<<VEIN BXw Dark grey. An in te rva l  o f  extreme s i l i c i f i c a t i o n  
veining and brecciation. The morphology of  the 
vein i s  conplex. At the top and bottom there are 
s i l i c i f i e d  ual l rock envelopes that  extend 30cm in -  
t o  the hosting Lati te. At the upper contact from 
66.5-68.8m, the vein consists of  white t o  pinkish 
quartz shouing u e l l  developed bladed textures. 
Cutt ing t h i s  zone i s  a p y r i t i c  phase (66.8-67.2111). 
This i s  t y p i f i e d  by bladed p y r i t e  and brecciated 
bladed quartz. 

Contact a 66.8111 
Upper Contact a 66.7m 

I uX-Silw Pervasive s i l i c i f i c a t i o n  forms 
envelopes of  20-30cm i n t o  ual lrocks a t  

cay 10Y.n or  bladed forms i n  the core 
of the vein. 

166.8-67.21 uPy 10% 
As dusty patches i n  quartz vein matrix. 

467.5-68.0) uPy 15-20% 
As bladed forms conposed of  f i n e  crys- 
t a l s  - hosted i n  black t o  grey glassy 
quartz. 

{OLE NUMBER: CL-91-02 DRILL HOLE RECORD LOGGED BY: D.R. HEBERLEIN PAGE: 3 



HOLE NUMBER: CL-91-02 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 - 
FROM 

TO 
ROCK 
TYPE TEXTURE AND STRUCTURE 

From 67.2-67.h the ve in  contains breccia frags of  
uh i te  quartz up t o  25mn across i n  a si l iceous mat- 
r i x  containing bladed py r i te .  
67.4-&.Om: Bladed quartz t o  ve in contact. 

Lower Contact a 68.0m 
68.0-68.2~1: S i l i c i f i e d  ual lrock. 

Hediun t o  dark grey. A volcanic fragmental u n i t  
canposed o f  L i t h i c  l a p i l l i  (40-60%) i n  a f i ne  
grained ashy matr ix. L a p i l l i  range i n  size from 
5 m  to  35m. The are subangular t o  rounded i n  
shape. The dominant c l a s t  type i s  a porphyr i t ic  
rock corrposed of  20-30% exhedral p la  
phenocrysts i n  a f i n e  t o  aphanit ic matrix. This 
type carprises about 50% o f  the c las t  population. 
About 30% are f l o u  banded l a t i t e ,  ident ica l  t o  
those seen higher i n  the hole. There contain phe- 
nocrysts of  both XF & PF. 

Orange. Limonite stained f a u l t  zone (non gougy) 
i n  the l a p i l l i  t u f f  un i t .  

Grey. Mediun t o  coarse grained. A porphyr i t ic  
volcanic rock carposed o f  closedly packed or c r w -  
ded plagroclose phenocrysts i n  a f i n e  grained - 
aphanitic groundmass. KF phenocrysts also noted. 
These are zoned and smaller than the PF crystals. 

Dark grey. An in tensely  s i l i f i e d  breccia. About 
40% of the in te rva l  consists of  a sparse wall rock 
breccia with unsorted angular ua l l rock fragments 
(mostly Lati te). Largest c las ts  measure 45mn 
across (e.g. @ 81.1~) .  The top t h i r d  of  the brec- 
c ia  zone i s  pervasively s i l i c i f i e d  crouded porphy- 
ry. A t  least three hydrothermal breccia veins cut 
the in terva l ,  these are: 
478.5-76-91 d e i n  Bxw 

ALTERATION 

d - S i l  U-Argn 
The in te rva l  i s  var iab ly  s i l i c i f i e d  
throughout. Quartz floodeing occurs as 
ve in - l i ke  bands that engulf the matr ix 
material. The c lasts  are a r g i l l i z e d  
but s i l i c i f i e d  close t o  quar tz-pyr i te  
str ingers. Pervasive a r g i l l i c  a l te ra -  
t i o n  i s  strongest near top of  the in -  
terva l  - decreasing and g iv ing auay t o  
s i l i c i f i c a t i o n  domhole. 
Vuggy quar tz-pyr i te  <Is form a ueak 
stockuork. 
68.2-71.2 4 -Argn  
71.2-71.7 US-Sil* 
72.2-72.4 US-Silm I I 

- - -- 

dl-Argw Not as strongly a l tered as the 
above intervals. Feldspars and ground- 
mass c lay a l tered -> poudered. 

The degree of  s i l i c i f i c a t i o o  rap id l y  
diminishes below las t  interval.  Quartz 
ve in le ts  y, t o  lcm wide are sparsely 
d i s t r i bu ted  throughout. 

n l - S i l *  Faulted upper contact. This 
in terva l  i s  pervasively s i l i c i f i e d  
throughout. Very t i gh t - f l ow  st r ingers 
or  veinlets. Clasts i n  the breccia are 
moderately arg i  Llized. 

MINERALIZATION 

@y 1 - 3 s  Mostly as bands of  f i n e  
grained material i n  quartz veins. 
Py r i te  i s  very sparsely disseminated 
throughout remainder of  in terva l .  

Strong Limonite staining. 

nTr P p  en t i re l y  hosted i n  quartz 
str inger. 

@y Tr-1% as disseminated crysta ls  
and hazy patches or  c lasts  i n  the brec- 
cia. 

Vein breccia matrix contains up t o  5% 

REMARKS 
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HOLE NUMBER: CL-91-02 - 
FROM 

TO 
ROCK 
TYPE 

<FAULT* 

[TUFF BRECC 
Am 

(TUFF BRECC 
An 

TEXTURE AND STRUCTURE 

180.1-80.4) *Vein Bxw 
Upper Contact 
Lower Contact 

181.6-81.81 uVein Bxn 

Woken Limonit ic in terva l  o f  a r g i l l i z e d  crowded 
mrphyry. 

irey. Breccia - perhaps deposit ional wi th  a hyd- 
'othermel overprint.  Consists of  c lasts  of  f l o u  
wnded L a t i t e  and feldspar porphyry i n  a h igh ly  
s i l i c i f i e d  tuffaceous matrix. Both frags and mat- 
~ i x  are cut by a netuork of  black chalcedonic 
str ingers which form B grou breccia textures. 
landed chalcedony f i l l s  a 30mn void space a 84.5111. 

lel lou-grey. Fine t o  coarse grained. Similar t o  
the above uni t .  This tnit consists o f  pea t o  
m l d e r  s i ze  c lasts  of feldspar porphyry and f l o u  
mnded L a t i t e  i n  a feldspar c rys ta l  t u f f  matrix. 
Clast abundance and s ize vary throughout the uni t .  
Largest c las t  noted i s  over 50cm long. Breccia i s  
aenerally matr ix supported, although l o c a l l y  i t  
:an be c l a s t  supported. 

A l te ra t ion  Contact 
rBx Vein and Jigsau Bxr 
Black sulphidic matrix. Highly si l iceous. Upper 
2Ocm of  i n te rva l  c m s i s t s  of  a vuggy jigsaw bx. 

MINNOVA INC. 
DRILL HOLE RECORD 

ALTERATION 

US-Si1.M-Argw 
Puartz-pyri te stockuorking more intense 
than previous breccia in terva l .  

dl-Arg-M-S S i l n  
Al terat ion variable alternates between 
a r g i l l i z a t i o n  and pervasive s i l i c i f i -  
cation. Clay r i c h  zones are a d i s t i n c t  
ye l lou c o l w r .  I n  these the matr ix and 
c lasts  are altered. I n  the s i l i c i f i e d  
areas only the tuffaceous matr ix i s  
s i l i c i f i e d  - the frags remain a r g i l -  
l ized. 
487.1-92.1) dl Argw 
Pale yellow grey clay cut by grey qz 
<IS. 
492.1-95.9) d - S  Silw 
S i l i c i f i c a t i o n  of  matrix and frags. 
195.9-96.21 14 Args 

96.2-96.4 4 - S i l ,  M Argw 
Late white vuggy veins. 
96.4-98.4) 4 Argw 
98.4-100.5) 4 - S  Si l w  

A rg i l l i zed  fragments of  Lati te. 
100.5-103.3 NS-Argw 
103.3-109.7 NS-Silw 
109.7-113.2 4-Arg;M-Silw 
113.0-113.4 u l - S i l n  I I 

MINERALIZATION 

f i n e  grained py r i te .  

uTr, Pyv i n  black chalcedony micro- 
veins. 

uPy Tr-3% m s t l y  concentrated i n  veins 
snd i n  the darker s i l i c a  matrix. Crys- 
t a l  aggregates of  coarser p y r i t e  (aggr 
t o  3mn) are disseminated in a r g i l l i z e d  
sections. Sane aggregates show bladed 
or p la tg  marcosit ic forms. 

Fine p y r i t e  stockuorking, *Py 1 - 3 s .  
Patches of  vuggy clear quartz noted a t  
89.6m. 

DATE: 25-May-1992 

REMARKS 
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HOLE NWBER: CL-91-02 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

FROM 
TO 

119.80 
TO 

124.80 

ROCK 
TYPE 

4114.5-114. 
7 t 
*TUFF BRECC 
I A n  

d F - B I  PORP 
HYRYu 

i141.25-141 
-61 

aLATITE POR 
PHYRY* 

TEXTURE AND STRUCTURE 

rJigsau Bx & Breccia Veinu 

Yellou-grey. Conpletely a r g i l l i z e d  t u f f  breccia. 
Hazy out l ines of  former frags v is ib le ,  but only 
just.  Clasts are more intensely a l tered than mat- 
r i x .  Core surface has a sandy appearance-possibly 
caused by the d r i l l .  
Rock i s  not t o  - D 

becoming gougy i n  places - probably not a fau l t .  

Green-grey. Mediun grained. A sparse porphyry 
u n i t  possibly i n t rus i ve  consist ing of euhedral PF, 
crysta ls  i n  a f i n e  grained growdnass. Scattered 
phenocrysts of  b i o t i t e  and possibly HB also pre- 
sent. These are ch lor i t ized.  This i n te rva l  i s  
s t rongly  c lay a l tered and i n  places brecciated. 
This may be caused by f au l t i ng  as there are seve- 
r a l  f a u l t s  i n  t h i s  pa r t  o f  the hole. Gougy aspect. 

Grey. Relat ive ly  unaltered intrusive. Euhedral, 
tabular feldspars are c lay a l tered t o  a brown or  
mediun green c o l w r .  B l  i s  ch lor i t ized.  Staining 
shous the grounchss t o  be KF r i c h  ind icat ing a 
l a t i t e  composition (or micro ). No qz 
seen. No KF phenols noted. 

rFaultu-Gwge zone. 
Sharp contacts. 

Pinkish grey. Fine grained. Same u n i t  as pre- 
vious in terva l .  Contains patches and f i n e  < Is  o f  
secondary KF a l terat ion.  Glmroporphor-  
t i c  textures formed by c l ~ p s  of euhedral PF. 
Resembles 'Snou Flake' textures comnon i n  enke- 
r i t es .  

ALTERATION 

uI -Argn 
Some mi lky qz <Is. 

6-Arg,  U-Clu 
Uery strong c lay a l t e r a t i o n - i n  places 
br ight  ye l lou coloured. Most primary 
texture los t  or obscured. Veining i s  
minimal. Ha i r - l i ke  quartz str ingers, 
some u i t h  p y r i t e  are noted. These, 
however are not too s ign i f icant .  Patc- 
hy s i l i c i f i c a t i o n  noted a r d  120- 
121111. 

4-CL,Tr,Caw U-Arg. 
Ch lo r i t i za t ion  of  mafics and c lay a l te -  
ra t i on  (a of  PF). 

4 - M  C1,U.KF; U.Caw 
Conplete c h l o r i t i z a t i o n  of  mafic 
phenols. Groundmass weakly ch lo r i t i zed  
and a rg i l l i zed .  PF a l tered t o  green 
c lay or  perhaps ser ic i te .  Some CL <'s 
noted. Ch lo r i t i za t ion  of  PF clusters. 

cdliss py-3%~ as euhedral cube and crys- 
t a l  aggregates. 

uTr Pyn i n  h a i r - l i n e  <Is. 

- 

Trace - almost none present. 

136.2111: Markers are wt by 10'to bot- 
tom of hole ( i e  subtract 3.lm from 
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HOLE NUMBER: CL-91-02 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

MINERALIZATION 
FROM 

TO 
ROCK 
TYPE TEXTURE AND STRUCTURE ALTERATION REMARKS 

aFault Zone-Gouge* 

d a u l  t Gouge, 

K feldspar a l t e r a t i o n  noted. Microvein- 
l e t s  t o  K and i r regular  pat- 
ches (e.g. @ 141.65m). 

Lower i n  the in te rva l  KF replaces 
grouncbnass t o  give a pinkish c o l w r  t o  
the rock. 

*PF PORPHYR 
Yn 

4147.0-148. 
6 t 

Grey-green. Gwgy zone of  crowded PF porphyry. 
Not as mch  ch lo r i te  noted. Looks l i k e  a r g i l l i c  
a l t e r a t i o n  i s  picking up again downhole. Possible 
fragments of porphyry i n  in terva l .  These are hig- 
h l y  a rg i l l i zed .  

d-Argm 
Sudden change from al terat ion 
t o  moderate a r g i l l i c  across fau l t .  
Blob of  c a l c i t e  noted a t  147.7m. 

Very sparse pyr i te .  

nFault* - Gwgy, broken zone. 

A fau l ted z m - h i g h l y  broken, tut coherent core. 
Host rock i s  a weakly s i l i c i f i e d  and moderately 
a r g i l l i z e d  porphyry. 

uU-Si 1;M-Argn 
No c a l c i t e  noted. Looks Like we are 
back i n t o  higher grade alterat ion. 

uPy 1-3& i n  d i s t i n c t  <Is  and as d i s -  
seminations i n  wallrock clasts. 

uPORPHYRYu 

1153.1-153. 
5 t 

4153.85-154 
.5 t 
F5-'". 4155.8-156. 

0 t 
%PERLITE & 
PERLITE BXw 

Very pale grey. Fine grained. A f i n e  grained 
porphyry wit with a crowded texture. PF phenols 
make up 76% of the rock. These range up t o  3mn i n  
Length. There i s  a ueak o r ien ta t ion  of  PF crys- 
ta ls .  Ch lo r i t i c  streaks may be psendomorphs a f t e r  
BI. The grwnd mass i s  very f i n e  grained. 

4-Arg;U-CLm 
Pervasive a r g i l l i z a t i o n  and possibly 
s e r i c i t i z a t i o n  o f  both the feldspars 
and groundnass. 

uPy Tr-1%~ as disseminations and rare 
p y r i t e  <Is. 

drecc iam Coarse angular and rounded c las ts  t o  
35mn from a fragment supported breccia. Clasts 
and matr ix appear t o  be porphyry material - pos- 
s i b l y  agmatit ic bx? 

&reccia>> as p rev iws  in terva l .  

d a u l t n  Upper Contact 

uW-Argn Maybe some extremely ueak 
ch lo r i t i za t ion .  This causes a green 
t i n t  i n  places. 

Grey. Ueb textured p e r l i t i c  urit, iden t i ca l  t o  
those seen i n  hole 91-1. The rock i s  weakly 
arg i l l ized,  more bleaching than anything. Over 
narrow sections the mit i s  brecciated. This may 
be a primary feature. 

*Py Tr-1% Sparse p y r i t e  microveins. 
Overall poor ly  mineralized. 

These p e r l i t e s  were most probably glas- 
sy  f l o u  rocks - r e  that  of- 
cur on the margins of  large flous. 
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HOLE NUMBER: CL-91-02 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

4 Z  HEALED 
JIGSAU BXn 

aPERLITEm 

<<LAMINATED 
ASH TUFFSn 

4173.4-173. 
6 t 

4173.6-175. 
3 t 

4175.3-175. 
7 t 

- -- 

TEXTURE AND STRUCTURE 

Yellou-grey. Narrow zone of jigsaw bx. Angular 
wallrock frags are pushed apart and healed by grey 
qz. Clasts are moderately a rg i l l i zed ,  possibly 
p e r l i t i c  material. 

Grey. Fa i r l y  uide in terva l  of the web textured 
per l i t e .  The u n i t  shows a gradual increase i n  
a l te ra t ion  in tens i t y  dounhole. The top t h i r d  t o  
the in terva l  i s  qu i te  c r m b l y  u i t h  narrou gougy 
and brecciated zones. These are Late- fau l t -  
re la ted features. 
4163.4-164.51 aFaultn 

A l te ra t ion  b a l l s  present at  167.5m and 167.h. 
These are f a i r l y  Large - up t o  35mn across. The 
higher one i s  by a s l i p  plane. Both 
occur adjacent t o  a narrou quartz vein breccia. 

F ine ly  Laminated, s i l iceous ash tu f f s .  These 
rocks are banded on a 5-1Onm scale. In te rva l  i s  
h igh ly  disrupted and a l tered by a uide gougy f a u l t  
zone. 

*Vein Bxm 
S i l i c a  healed breccia zone containing a l o t  o f  
f i ne  dusty pyr i te .  Clasts i n  the bx are angular 
and range i n  s ize from Imn t o  15mn. Most seem t o  
be s i l i c i f i e d  ual l rock material. 

-Fault Bxn 
A zone of brecciated ual lrock. Poorly l i t h o f i e d  
gouge material hosts angular frags (up t o  8cm 
long) of  Laminated ash. The matr ix and some 
c lasts  are a l tered t o  a br ight  green clay. The 
d i s t r i b u t i o n  of  t h i s  mineral i s  patchy, but i n  
general terms i s  more intense near vein breccias. 

*Vein Bxu 
S i l i c i f i e d  f a u l t  breccia cut by Late vuggy qz <Is. 

Veins...... .. 
uPer 1 i tern 
Possibly a large c las t  or  inc lus ion i n  the f a u l t  
zone. 

ALTERATION 

44-Arg;M-Siln 
A r g i l l i z a t i o n  of ua l l rock frags. Pz 
heals breccia. 

4 ->M Arg;U-Siln 
Al terat ion in tens i t y  o f  s i l i c i f i c a t i o n  
and a r g i l l i z a t i o n  increases down in te r -  I val. 

44-S-Arg, Patchy S i l *  
The faulted section i s  s t rongly  a l tered 
t o  a pale green clay. This i s  mostly 
concentrated i n  the gougy matr ix o f  the 
f a u l t  bx. 

MINERALIZATION 

40 

- 

uPy -1-3?b 
As disseminated cubes up t o  Imn and as 
patches i n  qz <Is. 

~ i - s i l w  cut by l a te  v u g g ~  qz s t r i n -  
ger. 

d l - S i b  

4167.65-167.751 d e i n  Bxn 
aPy 10% as lcm on upper con- 
tact.  A l terat ion b a l l s  seem t o  be pre- 
fe ren t ia l l y  py r i t i zed  -> I ron  Source?? 

uPy Trw not wel l  mineralized. 

REMARKS 
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HOLE NUMBER: CL-91-02 

TYPE " -1 - 

TEXTURE AND STRUCTURE 

I END OF HOLE. 

4179.9-181. 
2 1 

MINNOVA INC. 
DRILL HOLE RECORD 

~ H e t e r o l i t h i c  Bxn 
Green-yellou. Possibly a deposit ional o r  volcanic 
bx. Rounded c lasts  ( t o  40mn) o f  f i n e  grained PF 
porphyry occur i n  a tuffaceous matr ix. 

DATE: 25-May-1992 

ul-Arg* Strong t o  intense green c lay 
a l t e r a t i o n  o f  the gougy c lay matrix. 

ALTERATION 

cBy Trn 

MINERALIZATION REMARKS 

P e r l i t e  c las ts  i n  breccia O 180.4~1. 
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HOLE NUFIBER: C L - 9 1 - 0 2  

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

HOLE NWBER:  C L - 9 1 - 0 2  

ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

ASSAY SHEET PAGE: 1 0  

ESTIMA GEOCHEMICAL 
A g  A s  B i  C u  Pb S b  Zn A u  F I  

COnMENTS 



HOLE NUMBER: C L - 9 1 - 0 2  

Sample From To L e n g t h  
(m) (m) (m) 

ASSAY SHEET DATE: 25-May-1992 
I 

Ag As B i  C u  Pb Sb Zn Au F I  

HOLE NUMBER: C L - 9 1 - 0 2  ASSAY SHEET PAGE: 1 1  



HOLE NUMBER: C L - 9 1 - 0 2  ASSAY SHEET DATE: 25-May- 1 9 9 2  

Sanple Fran To Length 
(m) (m) (m) 

- - 
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HOLE NUMBER: C L - 9 1 - 0 2  
- -  

S a r r p l e  From To L e n g t h  
(m) (m) (m) 

GEOCHEM. SHEET DATE: 2 5 - M a y - 1 9 9 2  

A g  A s  B i  C u  Pb Sb Zn A u  H g  F I  
ppn ppn PP ppn ppn ppn ppn ppb P P ~  W m  

HOLE NUMBER: C L - 9 1 - 0 2  GEOCHEM. SHEET PAGE: 1 3  



HOL .E NUMBER: C L - 9 1 - 0 2  GEOCHEM. SHEET DATE: 2 5 - M a y 1 9 9 2  
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HOLE NUMBER: CL-91-02 GEOCHEM. SHEET PAGE: 15 

HOLE NUMBER: CL-91-02 GEOCHEM. SHEET DATE: 25-May-1992 

Sanple From To Length 
(m) (m) (in) 

129.60 130.20 0.60 
130.20 132.20 2.00 
132.20 134.20 2.00 

Ag As B i  Cu Pb Sb Zn Au Hg F I  
p p n p p n p p n p p n p ( m p p n p p n p p b p p b # / m  

0.5 95 2 16 16 3 58 7 480 6 
0.6 124 2 22 18 4 73 8 685 14 
0.5 104 2 18 21 4 69 11 740 20 
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HOLE NUMBER: C L - 9 1 - 0 3  
MlNNOVA INC. 

D R I L L  HOLE RECORD I M P E R I A L  UNITS:  METRIC UNITS:  X 

PROJECT NAME: C L I S B A K O  
PROJECT NUMBER: 667 

C L A I M  NUMBER: 
LOCATION: NORTH ZONE 

P L O T T I N G  COORDS GRID: UTM 
NORTH: 4 1 1 3 9 . 0 0 N  

EAST: 948 l .OOE 
ELEV: 1316.00 

COLLAR G R I D  AZIMUTH: 290 '  0 '  0 "  

DATE STARTED: A u g u s t  16, 1 9 9 1  COLLAR SURVEY: NO 
DATE COMPLETED: A u g u s t  17,  1 9 9 1  MULTISHOT SURVEY: NO 

DATE LOGGED: A u g u s t  19, 1 9 9 1  RQD LOG: YES 

ALTERNATE COORDS GRID: COLLAR D I P :  -70' 0 '  0 "  
NORTH: O+ 0 LENGTH OF THE HOLE: 184.20111 

EAST: O+ 0 START DEPTH: 0 . 0 0 ~  
ELEV: 0 . 0 0  F I N A L  DEPTH: 184.20111 

COLLAR ASTRONOMIC AZIMUTH: 290. 0 '  0 "  

PULSE EM SURVEY: NO CONTRACTOR: FRONTIER D R I L L I N G  L T D  
PLUGGED: NO CASING: TO 2 0 ' ( 1 D t  LEFT I N  HOLE) 

HOLE S I Z E :  NQ CORE STORAGE: CAMP 

PURPOSE : 

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  
(in) A z i m u t h  d e g r e e s  T e s t  

4 7 . 8 0  - 7 0 '  0 '  A C I D  OK 
1 6 0 . 6 0  - 7 1 '  0 '  A C I D  OK 
1 9 1 . 1 0  - 7 1 '  0 '  A C I D  OK 

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 o m n e n 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 1 - 0 3  
-- 
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HOLE NUMBER: CL-91-03 
MINNOVA INC.  

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

aCASI NGn 

*TUFF BRECC 
I Am 

441.4-41.5) 

TEXTURE AND STRUCTURE 

Basalt t i l l  boulders. 

Yellow-broun. Mediun grained. Strongly, a r g i l -  
l i zed  and weathered. Flou banded l a t i t e  patchy 
s i l c i f i c a t i o n  and moderate quartz stockwork. 

Stockwork Quartz Vein 

Grey-yellow. Mediun grained. Strongly a r g i l l i z e d  
flow banded l a t i t e .  Banding (40-70 degrees). 
Y-M p y r i t e  s t r ingers Local ly gougy, also patchy 
s i l i c i f i c a t i o n  around p y r i t e  s t r ingers and small 
micro breccias @ 27.5m. 30.8m. 

Grey-yellow. Mediun grained. Strongly a r g i l l i z e d  
deposit ional breccia of  lat i te/porphyry fragments 
i n  tu f facews  matr ix frags vary from 40-BOX, mat- 
r i x  t o  c l a s t  supported. Frags dominently l a t i t e  
flow, but also fs-hb porphyry and aphanit ic ash 
t u f f  in terva l .  

uFault- 
Clay r i c h  gouge. 

uBreccia Vein* 
Black sulphide quartz breccia with yellow a r g i l -  
l i zed  wallrock fragments. Frags 30X wallrock 30% 
previous uh i te  quartz. 

uFaultr 
10cm grey c lay  gouge. 

*Breccia Veinn 
Black sulphide quartz breccia s t  arg i  l l i t e  (yellow 
clay) w / r  frags i n  black quartz matrix. Rebrec- 
ciated and healed by white quartz f i n a l  stage i s  
grey chalcedony f i l l i n g  Large 10cm across. 
Yallrock frags only 20%. 

- 
NGL 
0 C - 

- 

45 

- 
55 

- 

? 

? 

45 

30 

- 

ALTERATION 

* S t  Argn 
Abundant fe-oxide. 
<dad Stockworkw 

dad S i l u  
*St-Lat Argn 
Abundant yellow c lay replaces feldspar 
phenos and a l ternate bands between 
s i l i c i f i e d  laminations a r g i l l i c  a l tera-  
t i o n  and yellow c lay content increases 
down section. 

uSt Argn 
*St S i t - P a t c h p  
In te rva l  i s  strongly a r g i l l i z e d  with 
abundant yellow c lay replacing frag- 
ments and matrix. S i l i c i f i c a t i o n  i s  
Local ly strong but very patchy and post 
dates arg a l tn .  

uSt Argr wallrock frags. 
a1 S i l n  

uSt Argw 
ul S i l n  
St yellow c lay a r g i l l i z a t i o n  of u a l l -  
rock frags. 

-- 

MINERALIZATION 

<<Limonitic* o r ig ina l  p y r i t e  weathered 
t o  Limonite. 

dl-M Py Str  3% 
Pyr i te  t o  5% i s  l a tes t  stage i n  2-5cm 
vuggy quartz micro breccia veins and 
forms st r ingers up t o  lcm wide. 

uLI Py Str, 3% 
Fine grained p y r i t e  occurs as rare d is-  
crete s t r ingers and disseminated i n  
patchy black s i l iceous breccia matrix. 

& i s  Py 5 % ~  i n  the black quartz matrix. 

& i s  Py 3% 
Occurs disseminated i n  black quartz 
matrix. 

REMARKS 
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HOLE NUMBER: CL-91-03 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 
-- 

ROCK 
TYPE 

*TUFF BRECC 
IAr  

462.3-62.41 

461.7-61.8) 

*FAULT ZONE 
W 

rS lL BRECCI 
Am 

TEXTURE AND STRUCTURE 

Yellou-green. Intense t o  extreme arg i  l l i c a l  l y  a l -  
tered t u f f  breccia, ueak patchy s i l i c i f i c a t i o n  
surrounding sparse p y r i t e  str ingers, breccia frags 
dominantly l a t i t e  flou. Similar t o  previous i n t e r -  
val, krt w c h  increased a r g i l l i z a t i o n .  

uPyr i t i c  Breccia, 
P y r i t e  r i c h  breccia. 

uQtz Brx Vein, 
3cm quartz breccia vein. 

Grey-green. Extreme a r g i l l i z a t i o n ,  abundant c lay 
gouge and rotated rounded of intense- 
l y  a r g i l l i z e d  Latite, and broken p y r i t i c  quartz 
vein. 

Grey. Intensely s i l i c i f i e d  t u f f  brx, p a r t l y  vein 
breccia. Clast supported fragments of  La t i t e  f l o u  
and crouded PF porphyry, frags t o  1Ocm. Dark grey 
sulphide quartz breccia ve in forms 30% of i n te rva l  
and i s  ueakly vuggy. 

Pale green. Strongly a r g i l l i z e d  f l o u  banded 
l a t i t e  overprinted by banding ........ 
Moderate patchy s i l i c i f i c a t i o n .  

Grey-green. Wide zone of  su lphid ic  quartz breccia 
and stockuork veins. I n  s t rongly  a r g i l l i z e d  and 
s i l i c i f i e d  La t i te  f lou. 

L a t i t e  Flow Banding 
In terva l  i s  perhaps 40% breccia + stockuork. 

d r e c c i a  Vein, 
Dark grey. Black sulphidic quartz breccia vein. 
Fragments of  f l o u  banded l a t i t e  t o  lOcm c m n l y  
shou rermant re t iev la te  texture. St s i l i c i f i c a t i o n  
overprints s t  a rg i l l i za t ion .  Minor vugs t o  lcm. 
Frags pale grey, c last  supported. 

uBreccia Vein, 
Black sulphide breccia vein as above, borders on 
j igsau breccia. 

ALTERATION 

<<I -X  Argm 
4 S i l n  
Local ly intense a r g i l l i t e  a l t n  resul ts  
i n  gougy zones. 

a In t  S i l n  

c d  Argm 

- - - 

US Argn overprinted by nl Si lw 
Clear t o  grey quartz matr ix carr ies 2% 
disseminated p y r i t e  frags are strongly 
s i l i c i f i e d  a f t e r  strong a rg i l l i za t ion .6  

*St Argw 
un S i l n  

4t Argm overprinted by patchy 6 t  S i l n  
Retmant texture. 

u l n t  S i l n  black sulphidic matrix. 
.St S i l n  of  ual lrock fragments a f t e r  s t  
a r g i l l i c  a l terat ion.  

-St Silm a f t e r  uSt Argw 

MINERALIZATION 

uV Py Str,2& 
Fine t o  coarse euhedral p y r i t e  i n  
sparse quartz s t r ingers and s i l i c i f i e d  
patches. 

<<Pyrite 3% as selvage u i t h i n  vein. 

PX Dis Pyn i n  black quartz breccia 
matrix. 
uTrace Grey Flakes* 

i n  ea r l i e r  quartz breccia 
f rags. 

d Py S t r  2.b 

uQy 5% i n  i r regular  black quartz brec- 
c i a  and st r ingers p y r i t e  i s  f i n e  
grained occurs as sulvages and blebs t o  
lcm. 

uQy 3% f i n e  grained p y r i t e  as irregu- 
l a r  blebs and 8aLacey" selvages. Also 
trace bladed i n  Late uhi te  
quartz. 

uQy 3% as previous. 

REMARKS 

Rotated rounded frags. 

Good looking 1 h  tone of  sulphide 
quartz stockuork and breccia. 

Trace bladed 

Sharp angular frags. 
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HOLE NUMBER: CL-91-03 

FROM 
TO 

ROCK 
TYPE 

aTUFF BRECC 
I A* 

TEXTURE AND STRUCTURE 

Pale green. Extreme a r g i l l i z a t i o n  below f a u l t  @ 
82.6~. 

Pale green. l-lOcm angular fragments i n  strongly 
t o  intensely a r g i l l i z e d  deposit ional breccia with 
tuffaceous matrix. Frags strongly a r g i l l i z e d  t o  
moderately s i l i c i f i e d  and ch lo r i t i zed  feldspar/ash 
tu f fs ,  frags crudely bedded. 

Crude Bedding 

Extreme a r g i l l i z a t i o n  o f  apparent fau l ted contact 
betueen t u f f  breccia and underlying porphyry. 
Local gouge, minor patchy s i l i c i f i c a t i o n ,  one 
disrupted p y r i t e  s t r inger .  

Grey-green. Moderately a r g i l l i z e d  and ch lo r i t i zed  
feldspar hornblende b i o t i t e  porphyry, a l  l phenos 
2-5mn feldspars gone t o  pale green clay, mafics 
are ch lor i t ized.  Stronger a r g i l l i c  bleaching 
occurs i n  i r regular  patches. 

aFaultm Minor gouge. 

&leached Breccia,) u i t h  c h l o r i t i c  quartz matrix. 

uFaultn Minor gouge. 

uFaultn Minor gouge. 

uFaultm Minor gouge. 

uBleachedn patch with s ing le uhi te  quartz ve in lcm 
a 106.4111. 

&leached>> patch u i t h  c h l o r i t i c  p y r i t e  str ingers. 

NGLE 
3 CA - 

- 

50 

- 

- 

- 

HINNOVA INC. 
DRILL HOLE RECORO 

ALTERATION 

uArg>> 
Total c lay gouge. 

4 - 1  Argm 
Intense a r g i l l i z a t i o n  i n  top 1/2 of i n -  
terva l  decreasing doun section. Upper 
1/2 i s  l o c a l l y  gougy. Minor quartz 
frags suggest Local fau l t ing.  

UX Argu UU Si l w  
Extreme a r g i l l i z a t i o n  o f  apparent f a u l t  
breccia. Local ly  t o t a l  gouge. 

~n ~ r g ,  n c h ~ ~  
Plus patchy strong a r g i l l i c  bleaching. 
Upper 1/2 of  in terva l  i s  someuhat more 
a rg i l l i zed .  

4 Argm 

c c l  Argm 

US Argm 
UU Silm 

UU Silw 
US Argr 

DATE: 25-May1992 

MINERALIZATION I REMARKS 

uTrace P p  
3% p y r i t e  i n  one disrupted p y r i t e  
str inger. 

Not even a trace! 
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HOLE NUMBER: CL-91-03 - 
FROM 

TO 
ROCK 
TYPE 

- 

'< 
BRECCIA* 

F - ' - 1 2 ' .  

4122.8-123. 
1 t 
4123.1-126. 
5 t 

TEXTURE AN0 STRUCTURE 

Dark green. Same l i t ho logy  as previous in terva l ,  
neu strongly ch lor i t ized,  matr ix and phenos, hema- 
t i t e  Laminations. De f in i te  Flou Banding 
Strongest c h l o r i t i z a t i o n  between 114.6-115.1m. 

ustockuork* 
Pale green. A r g i l l i c a l l y  bleached zone of ueak 
quartz p y r i t e  c h l o r i t e  stockuork veining. 

Pale green. Fault gouge, abundant clay. 

Pale green, and red. Strong t o  intense a r g i l l i -  
c a l l y  a l tered t u f f  breccia u i t h  pale green 
Frags i n  matrix. Local ly 
gougy, in terva l  appears t o  be exclusively faulted. 
Some frags are s t rongly  s i l i c i f i e d  and bear p y r i -  
t i c  quartz str ingers. 

uFs Hb Bi Porphyry, 
Pale green. Mediun grained. Intensely a r g i l l i z e d  
feldspar b i o t i t e  porphyry with moder- 
a te l y  p y r i t i c  micro stockuork. 

aFaultn 
Clay r i c h  fau l t .  

r L a p i l l i  Breccia, 
Pale grey. Strongly bleached and a r g i l l i z e d  Lapi- 
111 t u f f  u i t h  lcm C.5-10crn) angular f i g s  of  f i n e  
grained fs? ash t u f f .  Frags are intensely a r g i l -  
l ized, yellow-green c lay  p y r i t e  occurs dissemin- 
ated throughout. 
*This u n i t  bears minor br ight  green L a p i l l i  (Icm 
rounded very s imi lar  t o  those abserved i n  the 
North Zone major cu lve r t  outcrop. 

Grey. S i l i c i f i e d  stockuork and Local ly brecciated 
L a p i l l i  breccia. Fragments of  ua l l rock strongly 
a r g i l l i z e d  ueakly s i l i c i f i e d ,  i n  grey quartz mat- 
r i x  u i t h  Late crosscutt ing p y r i t e  str ingers. 

MINNOVA INC. 
DRILL HOLE RECORD 

ALTERATION 

aS Ch1,M Silm patches of moderte a r g i l -  
t i c  bleaching. 

<a Arg* 
el4 S i l *  

rl Argn 
Strong c lay gouge. 

a1 Arg* 
Abundant clay. 

US-I Arg* 
Strongly a rg i l l i zed  matrix, intensely 
a r g i l l i z e d  fragments. 

rS  Argr overprinted by ul S i b  and Late 
quar tz-pyr i te  stockuork veins. 

MINERALIZATION 

uTrace P p  i n  sparse uhi te  quartz 
str ingers. 

uPy 3% i n  c h l o r i t i c  quartz s t r ings 
f i n e  t o  mediun grained disseminated and 
selvages. 

d r a c e  P p  

uTrace P p  i n  disrupted quartz s t r i n -  
gers. 

4% P p  i n  quartz micro stockuork. 

ulX Py, as blebby disseminations 
throughout. 

u?y 3X1, as Late p y r i t i c  quartz s t r i n -  
gers. Also weakly disseminated blebs 
as phenocryst replacements. 

DATE: 25-May-1992 

REMARKS 

Ueak f i z z  wi th  acid. 
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MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-91-03 DATE: 25-May-1992 - 

FROM 
TO 

131.30 
TO 

132.30 

132.30 
TO 

149.00 

- 
NGLE 
0 CA - 
40 

- 

45 
20 

- 

- 
45 

- 
85 

- 

ROCK 
TYPE 

uFAULTn 

<az-PY ST0 
CKUORKm 

ALTERATION MINERALIZATION TEXTURE AND STRUCTURE REMARKS 

Extremely a rg i l l i zed ,  gougy f a u l t  zones. 

Strong p y r i t i c  quartz stockwork zone. Quartz 
str ingers 4cm are grey t o  black, carry ing up t o  
5% f i n e  grained p y r i t e  as selvages and t i n y  bladed 
aggregates. Ual lrock i s  ueakly f l o u  banded FS MB 
BI. Porphyry-uhich appears rather tuffaceous i n  
places. 
Pf 1-3mn are a l tered t o  pale green clay, 
phenos. Sparse lcm l a p i l l i  frags (or glamerophor- 
phyreclasts?) are ch lo r i t i zed  and p y r i t i c .  

d Argrr overprinted by dl S i l r  and 
strong quar tz-pyr i te  stockuorking u i t h  
minor microbreccias. 

u 3 X  Pyn as p y r i t i c  quartz s t r ingers 
<lcm and ueakly disseminated i n  wall-  
rock. 

FS HB BI porphyry f l o u  or t u f f ?  
Promising Looking zone looks s imi lar  
areas i n  North Zone that  
best 

<FAULT BREC 
CIA, 

- -- -- 

Dark grey. A wide f a u l t  zone of  intense a r g i l l i -  
zation, brecc iat ion and ueak quar tz-pyr i te  sock- 
uorking. Breccia frags general ly 1-5cm of  fe ld -  
spar porphyry or  ash t u f f  are intensely a r g i l l i z e d  
c last  supported. 30% of  frags are s t rongly  s i l i c i -  
f i e d  p y r i t i c  and may represent broken quartz vein 
material. Louer ha l f  o f  i n te rva l  i s  very gougy, 
u i t h  minor hematite and abundant green clay. 

- --- - - 

ul Argm of ua l l rock fragments and d4 Si 
1, of matr ix u i t h  l a t e  crosscutt ing py- 
r i t i c  s t r ingers 4cm. 

uPy 2% disseminated and i n  quartz 
stringers. 

Green. Mediun grained. feldspar 
and b i o t i t e  porphyry u i t h  marked f l o u  banding .... 
Interva l  i s  ueakly stockuorked u i t h  black p y r i t i c  
stringers. 

d Chln 
d S i l n  
Pervasive c h l o r i t i z a t i o n  and 
patchy s i l i c i f i c a t i o n  a r d  quartz 
stringers. 
US Chln 
US S i l n  

ulX Ppr i n  black quartz str ingers. 

*Trace Pyn uS i l  Breccia* 
Puartz + c h l o r i t e  cemented breccia, grey Local ly 

quartz +/-  c h l o r i t e  + p y r i t e  cementing 
strongly s i l i c i f i e d  porphyry breccia. 

<<BANDED FLO 
Um 

4160.5-162. 
5 t 

Dark green. Aphanitic. An aphanit ic f lou, u i t h  
moderately hematized. Flou Bands (80-90deg) 
Almost pa ra l l e l  t o  core axis. Contact i s  sharp at  
158.3m, a l thwgh  lcm uide micro breccia suggests 
contact i s  faulted. 

d S i l n  
4,Chl.M H e m  
Hematite occurs along 4cm spaced f l o u  
bands c h l o r i t e  along l a t e  fractures. 

uTrace P p  i n  c h l o r i t i c  fractures. hngular 

Beddding para l l e l .  "Vuggy ve in vold" uS i l  Breccian 
Vuggy drusy white quartz cements an open ual l rock 
breccia. Fragments 1-4cm i n  size, l i e  along a 
bedding plane "veinu several cm i n  width. 

ul S i l n  *Trace P p  
Quartz i s  essent ia l ly  barren, c h l o r i t i c  
fractures carry  more p y r i t e  than quartz 
does. 

- 

HOLE NUMBER: CL-91-03 DRILL HOLE RECORD 
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MINNOVA INC. 
DRILL HOLE RECORD DATE: 25-May1992 HOLE NUMBER: CL-91-03 

ROCK 
TYPE 

-- - -- 

TEXTURE AND STRUCTURE ALTERATION MINERALIZATION 

*Trace P ~ H  

REMARKS 

aBANDED FLO 
Jw 

Y4- lM- 

c<FAULTSn 

uALTERATION 
BAL I Sn 

Aphanitic. Same l i tho logy,  but ch lo r i te  + 
hematite a l terat ion,  decreased s i l i c i f i c a t i o n .  
Fracture in tens i t y  increases down section, produc- 
ing loca l l y  gougy in te rva ls  u i t h  s t  a r g i l l i c  
a l terat ion.  

d4 Si1.M Argn 
<<S Ch1,S H e m  
Hematite occurs along flow bands. 
Chlor i te  (+I-  pyr i te )  coats la te  frac- 
tures, f  i 11s minor micro breccias. 
A r g i l l i z a t i o n  increases doun section. 

d t z  Veinn 
White p y r i t i c  quartz vein 2cm. 

4% Dis Pp> 

Highly fractured, brecciated contact u i t h  s t  
a r g i l l i c  a l te ra t ion  and moderate c lay gouge. 

- -- 

Olive green. Aphanitic. Fine grained ash or  sedi- 
ment u n i t  u i t h  abundant a l t e r a t i o n  bal ls .  
pale green t o  bu f f  matr ix and brown oval ba l l s  
en t i re  i n te rva l  i s  extensively fractured. 50% i s  
gougy, looks fau l ted  Late f ractures host minor 
ca lc i te  and abundant ch lor i te .  

utJ S i b  
4 4  Argr 
4 Chl,HenD> 

*Trace Dis  P p  Classic a l te ra t ion  bal ls. 

*Fault Zonen 
Highly f ractured gougy in terva l .  

d X  P y r i t e  As Breccia Cementn Grey. Open vuggy breccia cemented by quartz and 
pyr i te .  Fragments are dark grey s i l i c i f i e d  mud 
stooe. Probably hydrothermal breccia essential ly 
no matrix only p y r i t i c  quartz rims fragments. 

Black and red. Gougy hematite r i c h  f a u l t  breccia, 
probably a continuation o f  f a u l t  zone f r m  175- 
181.8m, now i n  a dark grey s i l iceous mud stone. 
50% of  i n te rva l  i s  gougy. 

uI S i l n  

Black areas are voids conpletely coated 
by f i n e  grained p y r i t e  i n  quartz rim. 

dl -S Arg i l l i za t ionn  
US Hematite, i n  matrix. Fragments are 
moderately s i l i c i f i e d .  

Red L green. Hematite r i c h  deposit ional breccia, 
s imi lar  t o  above in terva l ,  but not gougy only 
weakly a r g i l l i c .  Green f i n e  grained sed frags i n  
f i ne  grained hematit ic matrix. 

F i r s t  s ign i f i can t  appearance o f  c a l c i t e  
ve in le ts .  

Dark green. Well bedded f i n e  grained ash t u f f s  or 
Mdstones, wi th  hematized f ractures 8 al ternat ing 
beds, minor micro breccias are s t rongly  ch lo r i -  
tized, hematized and carry  trace pyr i te .  
Sparse c a l c i t e  str ingers. Bedding(0-2Weg) 

en-S Chl, Hem* 
4 4  Silm 

END OF HOLE. 
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HOLE NUMBER: C L - 9 1 - 0 3  

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

HOLE NUHBER: C L - 9 1 - 0 3  ASSAY SHEET PAGE: 8 

ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

EST 1 MA GEOCHEMICAL 
F I 

C M E N T S  



HOLE NUMBER: CL-91-03 

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

ASSAY SHEET DATE: 25-May-1992 

HOLE NUMBER: CL-91-03 ASSAY SHEET PAGE: 9 



HOLE NUMBER: CL-91-03 

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

ASSAY SHEET DATE: 25-May-1992 
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HOLE NUMBER: C L - 9 1 - 0 3  GEOCHEH. SHEET PAGE: 1 1  

HOLE NUMBER: C L - 9 1 - 0 3  GEOCHEM. SHEET DATE: 2 5 - M a y - 1 9 9 2  

Sample From T o  Length 
(m) (m) (m) 

Ag A s  B i  C u  Pb S b  Zn Au Hg F I  
p p n m p p n p p n p p n p p n p p n p p b p p b W m  
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Sample From T o  Length 
(m) (m) (m) 
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HOLE NUMBER: C L - 9 1 - 0 3  GEOCHEM. SHEET DATE: 2 5 - M a y - 1 9 9 2  

HOLE NUMBER: C L - 9 1 - 0 3  GEOCHEM. SHEET PAGE: 13 

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

Ag As B i  C u  Pb S b  Z n  A u  Hg F I  
p p n p p n p p n p p n p p n p p n p p n ~ ~ b @ # / m  



HOLE NUMBER: CL-91-03 RPD ASSAY DATE: 25-May-1992 

From To  L e n g t h  
(m) (m) ( L )  

Sun RPD Nunber  F r a c t u r s  N d r  V e i n s  A n g l e  
Of  L e n g t h  S/LX100 O f  P e r  Of  P e r  

F r a c t u r s  M e t r e s  Ve ins  M e t r e s  
S>= O.OOcm 

FAULT D I P  1 

FAULT D I P  1 
FAULT D IP  1, OX. 
FAULT D I P  1, OX. 
FAULT D I P  1 
FAULT D I P  1, SX SIR 1 
SX STR 12 
SX STR 6 
FAULT D I P  1 
FAULT D IP  1, SX STR 7 
FAULT D I P  1, SX STR 8 
FAULT D I P  1 
FAULT D I P  1 
FAULT D IP  1 
FAULT D IP  1 
FAULT D IP  1 
FAULT D I P  1 
FAULT D I P  1 
FAULT D IP  1 
FAULT D IP  1 
FAULT D I P  1 
FAULT D I P  1 
FAULT D I P  1 
FAULT D IP  1 
FAULT D IP  1 
FAULT D I P  1 
FAULT D I P  1 
FAULT D IP  1, SX STR 6 
FAULT D I P  1, SX STR 1 0  
FAULT D I P  1 
FAULT D IP  1 
FAULT D IP  1 
FAULT D I P  1 
FAULT D I P  1 
FAULT D IP  1 
FAULT D IP  1 
FAULT D I P  1 
FAULT D IP  1 

-- 
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HOLE NUMBER: C L - 9 1 - 0 3  RQD ASSAY DATE: 2 5 - M a y - 1 9 9 2  

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

S u n  RPD N-r F r a c t u r s  U m b e r  V e i n s  A n g l e  
O f  L e n g t h  S/LX100 O f  P e r  O f  P e r  

F r a c t u r s  M e t r e s  V e i n s  M e t r e s  
SD= O.OOcm 

FAULT D I P  1 

FAULT D I P  1 

SX STR 3 
FAULT D I P  1, SX STR 1 
FAULT D I P  1, SX STR 1 
FAULT D I P  1 
FAULT D I P  1 

SX STR 1 
SX STR 2 / 4 0  
SX STR 2 

FAULT D I P  1, SX STR 3 
FAULT D I P  1 
FAULT D I P  1 

FAULT D I P  1 
FAULT D I P  1 
SX STR 3 

SX STR 4 
SX STR 3 
SX STR 1 
SX STR 3 
SX STR 4 
SX STR 3 

SX STR 2 
SX STR 1 
SX STR 3 
SX STR 3 

FAULT D I P  1 
FAULT D I P  1 
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MINNOVA INC.  
HOLE NUMBER: C L - 9 1 - 0 4  D R I L L  HOLE RECORD I M P E R I A L  U N I T S :  METRIC UNITS:  X 

PROJECT NAME: CL ISBAKO PLOTTING COOROS GRID: UTM ALTERNATE COORDS GRID: COLLAR D I P :  -45' 0' 0"  
PROJECT NUMBER: 6 6 7  NORTH: 4 1 0 9 6 . 0 0 N  NORTH: 0 + 0  LENGTH OF THE HOLE: 202.70111 

C L A i M  NUMBER: EAST: 9 6 3 7 . 0 0 E  EAST: O+ 0 START DEPTH: 0.00111 
LOCATION: NORTH ZONE ELEV: 1 3 1 3 . 0 0  ELEV: 0 . 0 0  F I N A L  DEPTH: 2 0 2 . 7 0 ~  

COLLAR G R I D  AZIMUTH: 2 9 0 '  0 '  0 "  

DATE STARTED: A u g u s t  18, 1991 COLLAR SURVEY: NO 
DATE COMPLETED: A u g u s t  19, 1991 W L T I S H O T  SURVEY: NO 

DATE LOGGED: A u g u s t  22, 1991 RPO LOG: YES 

COLLAR ASTRONOHIC AZIMUTH: 290.  0 '  0 "  

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE S I Z E :  NP 

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

CORE STORAGE: CAMP 

PURPOSE : 

DIRECTIONAL DATA: 

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

0 '  A C l D  
0 '  A C l D  
0 '  A C l D  
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HOLE NUEIBER: CL-91-04 
MINNOVA INC. 

DRILL HOLE RECORD 

ROCK 
TYPE 

<<TUFFACEWS 
SANDSTONE* 

Ilb-5-26-65 
27.1-27.2 

rTUFFACEWS 
SANDSTONE* 

431.7-32.4) 

TEXTURE AND STRUCTURE 

Pale grey. Strongly weathered and oxidized sec- 
t i o n  of  c rys ta l  ash t u f f  o r  f l o u  banded l a t i t e .  
Very d i f f i c u l t  t o  t e l l .  The in te rva l  i s  c r i ss -  
crossed by l imoni te  veins ( a f t e r  py). Fine quartz 
stockuorking also noted. This i s  strongest from 
24.2-24.7m. 

*Breccia Vein* or narrow zone of  f a u l t  breccia. 
Dark grey. Consists of  yellow a r g i l l i z e d  ual l rock 
c las ts  i n  a m d i ~  grey a r g i l l i c  matrix. Matr ix 
supported. 

Upper Contact 

Narrow gouge zone. 

Pale grey -> orange. Volcaniclast ic sediment d i s -  
tinguished by the amount of  u e l l  rounded and s m -  
uhat sorted quartz grains. These are 
the more ueathered surfaces. Rounded feldspar 
c las ts  also present. 

*Faults 
Broken - gougy zone. 

Amygoaloidal Clast 
A section containing u e l l  def ined - quartz 
f i t t e d  pipe amydules. This i n te rva l  i s  most l i k e l y  
an exotic c las t  of f l o u  material i n  the volcani- 
c l a s t i c  bed. 

Crey-broun. Fine grained. A f a i r l y  homogeneous 
rock canposed of  f i n e  sand sized crysta ls  of  q tz  + 
feldspar. A rude banding - possibly depositonal 
Limination i s  h igh l ighted by the Limonite s ta in -  
ing. Banding D 29.3111 
Rounded quartz grains can be seen with handlense. 
This suggests reuorking - of  tuffaceous material.  

ALTERATION 

4-Arg,U-Si 1, 
Pervasive a r g i l l i z a t i o n  enhanced by 
near surface weathering. D i f f i c u l t  t o  
get an accurate estimate of  the degree 
of  a l terat ion.  Quartz < Is  and p y r i t e  
veins suggest that  i t  i s  qu i te  strong 
overal l .  
d-S-Arg,U-Silw 
Breccia matr ix only ueakly s i l i c i f i e d .  

d l -S i  1 ,U-Args 
S i l i c i f i e d  envelopes noted around sane 
of the more permanent fractures. These 
reach a m a x i m  of  2cm. 

Extremely f i n e  ve in le ts  of  quartz(?) 
form a micro - stockuork. At 29.8m 
these form a ueb texture s imi lar  t o  
that  seen i n  the pe r l i t e .  

DATE: 25-May-1992 

MINERALIZATION I REMARKS 

Fine Limonite ve in le ts  akndant i n  bx. 
These are most probably a f te r  or ig ina l  
pyr i te .  

*Py 3?b as veins. These are completely 
oxidized t o  l imonite. Vein orientat ions 
are random. 

ve in le ts  a f t e r  pyr i te .  

Oxidized t o  32.h. 

None seen. 

None-strong L i  staining. 
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HOLE NUMBER: CL-91-04 
MlNNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

4IICRO STUK 
n 

35.35-35.5 

435.55-36.0 
0 

uTUFF BXn 

<<TUFF BX* 

TEXTURE AND STRUCTURE 

S l i g h t l y  brecciated a t  upper contact-becoming more 
d i s  aggregated downhole. 

Upper Contact 

Yel lw-grey. A moderate t o  s t rongly  banded 
rock showing a var ie ty  of  textures. These vary 
from p e r l i t e  t o  f i n e  lamination - ind icat ing the 
rock may have been a fragmental. There are no 
frags preserved. Primary textures have been des- 
troyed by a r g i l l i c  and quartz micro stockuork. 

Flou Banding 
Finely banded interval.  Bands occur on a 1- 
5mn scale. Pale y e l l w  grey Lams appear t o  be 
c lay r ich. Darker grey t o  broun ones quartz 
r ich.  Laminations @ 35.4m 
I n  the middle of  the in te rva l  the laminations are 
folded - so f t  sed? 

Py Micro Stuk 
A weakly fragmental and st rongly  p y r i t e  veined in -  
terval.  Py r i te  s t r ingers form a network of  
micro veintets that essent ia l ly  
create a pseudo breccia. This may be a minera l i -  
zed (i.e. ear ly)  fau l t .  
*Fault. Contact 36.0m 

Green. Narrow in terva l  o f  breccia. I t  consists 
of  coarse, angular t u f f  c lasts  (up t o  5cm) i n  a 
massive green clay matrix. The breccia appears t o  
be primary i e  depositional. Matr ix supported. 

Grey-yellow. An odd breccia mit canposed predo- 
minantly o f  block sized c lasts  o f  f i n e l y  bedded 
c rys ta l  ash. The lamination i n  the c las ts  i s  ran- 
domly oriented. M a x i m  c las t  s ize i s  a t  Least 
40cm. The matrix, which makes up around 10% of  
the rock (i.e. frag supported) i s  a s im i la r  green 
c lay t o  that  seen above. Ind iv idual  c las ts  are 
made up mostly of 2 - l h  ye l l ou  c lay a l te red  ash 
beds. There are seperated by narrou bands of  dark 
material uhich appears t o  be more quartz r ich. 

ALTERATION 

d - S  Arg,U-M S i l *  
Pervasive c lay a l te ra t ion  has destroyed 
most o r ig ina l  textures so that  host i s  
not ident i f iab le.  A dense network of  
quartz micro veins per the i n t e r -  
val. These ve in le ts  have p y r i t i c  enve- 
lopes i n  d i s t i n c t  patches. 

US Argn Tuffaceous host i s  c q l e t e l y  
a l tered t o  so f t  yellow c lay 
quartz s t r inger  noted. 

u1.X Argn Bright green clay 
the matr ix o f  the breccia. The green 
c lay zones seem t o  form ve in - l i ke  
crosscutt ing features that i s  
yellow clay a l tered t u f f  clasts. 

ul-Argn Yellow c lay a l te rs  frags-mat- 
r i x  i s  r n e d i ~  green clay. Matr ix i s  
s l i g h t l y  hematitic i n  t h i s  zone. 

MINERALIZATION 

uPy 1-2% as microscopic envelopes 
around quartz <Is. Disseminated crys- 
t a l s  noted i n  growhass. These are 
subhedral and reach 1-2mn. At 33.2m 
lens shaped zones of f i ne  p y r i t e  occur 
as a bleached veinlet.  

uPy 3-5%n as micro stockuorking. Much 
of  the p y r i t e  i s  altered t o  the 

uPy Trn 

uPy Trn 

REMARKS 

Talus? 
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HOLE NUMBER: CL-91-04 
MINNOVA I N C .  

DRILL HOLE RECORD 

FROM 
TO 

ROCK 
TYPE 

*TUFF BRECC 
I Ar 
or Lahar 

- - 

TEXTURE AND STRUCTURE 

4 I i c ro  Stockwork/Breccia* 
Intensely microveined in terva l .  Grey t o  pinkish 
quartz <'s from a web textured stockwork. This 
texture i s  ident ica l  t o  the micro stockwork i n  
p rev iws  in terva l .  A r g i l l i z e d  wallrock forms 
rounded pseudo clasts. Not a t rue  breccia. Tex- 
tures s imi lar  t o  pe r l i t e .  Possibly a p e r l i t e  
clasts. 

Pale green. Coarse grained. A coarse grained 
c last  supported breccia of  tuffaceous 
clasts. At least three types noted: 
-FB La t i te / rhyo l i t e  
-Per l i t e  
-Crystal t u f f  + HB-Bi, porphyry. 
The c lasts  are blocky and angular and range i n  
s ize f r m  2cm up t o  near ly  60cm. The matr ix i s  a 
f i n e  grained tuffaceous material.  Poor sort ing 
indicates that  i t  m s t  l i k e l y  formed from slurping 
or  nud flow. 

- - - -- 

Very coarse gained deposit ional breccia. Clasts 
generally greater than LapiLLi s i ze  make up 80+X 
of  rock. i n te rva ls  o f  l a p i l l i  s ize c lasts  
occur every so often. These are more matr ix sup- 
ported. The matr ix t o  there in te rva ls  can be 
strongly hematitic. Same c las t  types as above 
interval.  

d a p i  \ t i  Bxm 
Clasts 5-20m, angular-matrix supported. 

uLapi 1 li Bxw 
Or ig ina l ly  a hematit ic matr ix  wi th  angular, h igh ly  
a rg i l l i zed  c lasts  of  t u f f .  This seems t o  have been 
overprinted by a f a i r l y  hard greenish matrix which 

ALTERATION 

cdl-Si 1;s-Argw 
Strong replacement of  host by yellow 
clay. Original textures obl i terated. 

439.5-39.61 d l -S i lw 
Pervasively s i l i c i f i e d  zone i n  the 
breccia. Quartz replaces green c lay 
matrix. 

161 Ch,M-s Argu 
Medim green c o l w r  caused by pervasive 
ch lo r i t i za t ion .  No c a l c i t e  noted. 

44-C1;U-M Argw 

M. hem i n  matrix. S. arg of  t u f f  
clasts. 

DATE: 25-Hay-1992 

MINERALIZATION I REMARKS 

None-trace. 
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None. This type of  coarse deposit ional brec- 
c i a  may be caused by slunping i.e ta lus 
or  by mud f Lou. 



HOLE NUMBER: CL-91-04 
MINNOVA INC.  

DRILL HOLE RECORD DATE: 25-May-1992 

FROM 
TO 

ROCK 
TYPE 

ccHEMATl TIC 
TUFF BRECCI 
A* 

170.9-71.1) 

171 .8-72.1) 

174.2-74.4) 

475.1-75.3) 

NHETEROLITH 
IC BRECCIA* 

TEXTURE AN0 STRUCTURE 

could be a l t e r a t i o n  or tuffaceous breccia matrix. 
i.e. brecciated. 

In terva l  contains clasts. Veniular mate- 
r i a l  has been i n  u i t h  l a t e  ch lor i te .  
Some veni les de f ina te l y  f la t tered.  

Maroon-grey. L a p i l l i  breccia composed of angular 
c lasts  of  a r g i l l i z e d  and unaltered oriented and 
very poor ly  sorted. The matr ix (30-40%) consists 
of  f i n e  L i t h i c  fragments-sub l a p i l l i  sized-almost 
a m i l l e d  rock texture. Much of the matrix i s  
hematite stained t o  a purple brown colour. I t  i s  
hard and possibly ueakly s i l i c i f i e d .  

uFaultu - Gouge zone. 

rFaul t?v 

Maroon-green. Coarse grained. Similar t o  pre- 
ceeding in terva ls .  Un i t  consists of  Block -> Lap- 
illi sized c las ts  of  c h l o r i t i z e d  bedded ash l a p i l -  
L i  t u f f ,  porphyry and p e r l i t e  (Louer doun). The 
matr ix i s  composed of  hematite stained tuffaceous 
material mostly very f ine.  Breccia i n  c last  sup- 
ported. Fragments reach 2Ocm i n  size. 

i91.9-97.5) Breccia frags composed predominantly 
of p e r l i t e .  wF'erlite Bx* 

ALTERATION 

<&' Cl* 

dl-Hem,M-C1,U-M S i l u  

dl S i l u  of  matrix. 

4 S i l v  of  matrix. 

4 - M  Arg,Y-S Si1.M-Cl* 
L i t h i c  c lasts  are variably c lay a l tered 
some canpletely replaced. The matr ix 
i s  pervasively s i l i c i f i e d  and var iab ly  
hemtized. I n  places the rock i s  
s t rongly  s i l i c i f i e d .  Reaction rims 
seen a r w n i  sane c lasts  - mainly strong 
bleaching. 
470.9-72.1) 4 S i l v  

475.3-80.1) 4 S i l v  

480.1-80.5) 4 . M  S i l v  

483.7-83.9) us S i l *  
Pervasive s i l i c i f i c a t i o n  of  matrix. 
483.9-93.4) 4 . S  S i l v  
A gradual increase i n  the in tens i ty  of  
s i l i c i f i c a t i o n  of  the matrix. Quartz 
in jected between clasts. Vuggy veins 
noted throughout interval.  Inc ip ient  

MINERALIZATION 

wF'y Trv Mostly as disseminations i n  
some c lasts  - pa r t i cu la r l y  the most 
a r g i l l i c l y  altered. 

REMARKS 
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HOLE NUMBER: CL-91-04 

ROCK 
TYPE 

nPERLI TEN 

*FLU BANDE 
D RHYOLITE, 

1141-141.31 

TEXTURE AND STRUCTURE 

Grey. Fine grained. Classic example of  pe r l i t e .  
This u n i t  i s  consistent from top t o  b o t t m  of  i n -  
terva l .  Typif ied by web texture of  p e r l i t i c  
d e v i t r i f i c a t i o n  cracks. There are sup on 
primary f l o u  banding. Spheru l i t ic  sections noted. 
The spherul i tes consist o f  rad iat ing feldspar ag- 
gregates. These appear as uh i te  spots u h i t h w t  
magnification. 

Flou Banding ii! 116.5111 

Grey-pink. Fine grained. F ine ly  banded and larni- 
nated r h y o l i t i c  glass. I t  i s  f i n e  grained and 
moderately s i l i c e w s .  Spotty d e v i t r i f i c a t i o n  tex- 
tures suggest a major v i t r i c  carponent. Bedding- 
varies f ran  -10crn t o  4cm. 

Bedding ii! 136.9 
@ 145.1 
a 

d i g s a u  Breccia, 
Brecciated in terva l  i n  ash t u f f  package. Looks 
l i k e  hydrobreccia texture i.e. r i p  apart textures. 
Clasts are most angular and s l i g h t l y  ro tated from 
the i r  o r ig ina l  orientat ion. 

- 
NGLE 
0 CP - 
- 

60 

- 

33 
45 
45 

MlNNOVA INC. 
DRILL HOLE RECORD 

ALTERATION 

brecciat ion present @ 94.7111. 

4 - M  C1.u-M Si1.U-Calm 
Seccmdary quartz has been introduced 
along cracks. This causes a bleaching 
ef fect .  I n  places s i l i c i f i c a t i o n  i s  
moderate t o  strong. No s ign i f i can t  
a r g i l l i c  a l terat ion.  The grouncbnass 
contains ca lc i te-as a pervasive a l tera-  
t ion. Calc i te  s t r ingers up t o  5mn 
noted. These are houever sparse. 

4-C1.U He,U-Calm 
Micro fractures throughout u n i t  con- 
ta ins dark green c h l o r i t e  and rare ca l -  
c i te .  Hematite becomes more intense 
dounhole. I t  mostly causes reddish 
staining along Lamination planes. New 
base of  i n te rva l  Hematite <Is  become 
c o m n .  These develop stockuorks and 
jigsaw bxls over narrow in terva ls .  

d - M  He;U-Clm 

DATE: 25-May-1992 

I 

MINERALIZATION REMARKS 

uPy Trm as disseminated crystals. 

@y Tr-1% Mostly occurs i n  the centre 
of the c h l o r i t i c  <as. Rare drusy qtz  
<'s also contain p l a t y  marcosite (Tr). 

Py Tr. 

No sed textures seen. 
=z A i r  f a l l  t u f f .  
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HOLE NUMBER: CL-91-04 
MlNNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

4142-142.6) 

i143.1-143. 
35 t 

*HEMATITIC 
BRECClAn 

dEVIT BAND 
ED RHYOLITE 
GLASS* 

*HEMATITIC 
BRECCIA* 

r'"'"'. 

TEXTURE AND STRUCTURE 

*Jigsaw Breccia, 
He veining between frags. 

Red/grey. Hydrobrecciated ash t u f f s  consist ing of  
angular, var iab ly  a r g i l l i z e d  ash t u f f  c lasts  ( 5 m  
t o  60m) i n  a matr ix composed of  hematite and 
clay. Some of  the larger  c las ts  are p e r v i w s l y  
s i l i c i f i e d  and have a bleached reaction rims. 

Bedding @ 147.9m 

Creen-grey. Flow banded r h y o l i t e  showing good 
p e r l i t i c  textures as the above un i t .  grey 
bands make t h i s  u n i t  d i f f e r e n t  from the 
p rev iws  in ts .  These are more s i l iceous and tend 
t o  contain f i n e  pyr i te .  Most are <5m wide. 

Bedding @ 149.3111 

Marwn-green. Similar texture t o  the p rev iws  
hematit ic breccia. I n  t h i s  in terva l  the c lasts  
display a d i s t i n c t  p e r l i t i c  texture. May be 
c las ts  of  the above glassy flow. The c lasts  are 
mostly angular and range i n  s ize from 2 m  t o  over 
15cm. 

FB r h y o l i t e  Bx 
Green-grey. Fine grained. A dense, c lasts  sup- 
ported breccia carposed o f  f i n e l y  laminated ash 
t u f f  material. Fragments are very poorly sorted. 
Sizes range from 4mn t o  >5cm. The matrix con- 
s i s t s  of  micro breccia of  the sere material. This 
i s  healed by hematit ic mater ia l  and s i l i ca .  Brec- 
c ia  textures could by hydrothermal or  tectonic i n  
nature. 

- 
NGLE 
0 C I  

- 

45 

- 

45 

- 

ALTERATION 

6-He,W-M Si 1 .Y-Argu 
Hematization crosses c las t  boundaries 
and p re fe ren t ia l l y  a l t e r s  some Laminae. 
He also makes up the bulk of  the brec- 
c i a  matr ix (probably a mixture of c lay 
8 He). 

dl-Arg,U-Silw S i l i c i f i c a t i o n  fol lows 
p e r l i t i c  cracks through the gromdnass. 
I n  places i t  t o  form patches 
of  strong s i l i c i f i c a t i o n .  These rare ly  
exceed a feu cmls. 
449.9-501 MS-Siln 

4 - S  Arg,M-He* 
Clasts are moderately t o  intensely 
a rg i l l i zed .  Matr ix i s  stained orange 
t o  black by strong hematit ic a l tera-  
t ion. Narrow, vuggy quartz <Is present 
i n  places. These are sparse. 

Massive green (o l i ve  green) c lay i n  
f a u l t  ZOM. 

4-Si1,U-Hen 
Pervasive s i l i c i f i c a t i o n  of  ash t u f f  
c lasts  and matrix. Vuggy quartz vein- 
l e t s  and i n  the breccia mat- 
r i x  noted. I n  places the breccia mat- 
r i x  i s  cemented by bluish-opaline? 
s i l i c a .  

MINERALIZATION 

uPy Trn 

uPy Trn 

uPy 1% as disseminations mostly i n  the 
s i l iceous matrix. 

REMARKS 

Clasts f i t  together. i e  hydrothermal 
not dep bx. 

P e r l i t i c  texture indicates that t h i s  
was a very glassy unit-perhaps a 
ash. 

Micro f a u l t s  o f f  set bedding i n  the ash 
t u f f .  These be post l i t h i f i c a -  
t ion.  
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HOLE NUMBER: CL-91-04 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

*HEMATITIC 
BRECCIA-LAH 
ARr 

-p -- 

TEXTURE AND STRUCTURE 

Green, pink, grey. Fine t o  coarse grained. 
A mixed in te rva l  of various types of  breccia. The 
dominant species i s  a p e r l i t e  breccia, consist ing 
of  green, rounded t o  subangular c lasts  i n  a pale 
green, aphanit ic matrix. This breccia varies from 
c las t  t o  matr ix supported. M a x i m  p a r t i c l e  s ize 
i s  up t o  several tens of  centimetres. Clasts ap- 
pear t o  be randomly oriented and do not f i t  adja- 
cent ones. Hematitic breccias make up most of  the 
remainder of  the interval.  Bedded ash t u f f  c lasts  
a lso f a i r l y  abundant. 

Flow banded glassy rhyol i te .  
Same material as the breccia u n i t  a t  154.5m. I t  
i s  very f i n e  grained, almost parcellaneous i n  tex- 
tu re  with abundant hematite and c h l o r i t e  heated 
fractures. Were very intense the fractures form 
inc ip ient  breccia i e  not rotated. 

FB Rhyolite. 
Pink hematite stained beds up t o  a 5cm wide separ- 
ated by rnediun green beds u i t h  p e r l i t i c  texture. 

Bedding O 157.2m 

uLaminated Ash Tu f f r  
Green. Bedding 

Red-grey. An in te rva l  o f  intensely brecciated 
rhyol i te .  
rock i s  mostly c las t  s u w r t e d .  Frags are angular, 
randomly oriented and range i n  s ize from - Inn t o  
almost 75m. The matrix i s  s t rongly  hematit ic 
g iv ing the rock a reddish . I t  consists 
o f  f i n e  micro breccia i n  a hematit ic cement. This 
texture looks m i l l ed  possibly ind icat ing a tecto- 
n i c  or ig in .  

Contact a 163.5111 

- 
NGLE 
0 CA - 

- 

72 

60 

- 

10 

ALTERATION 

4 - S i l r  Pervasive s i l i c i f i c a t i o n  of  
the hematit ic breccia matrix. In terva l  
cut by grey quartz veinlet.  

4 - M  Sil,U C1.U-H Argn 
Patchy s i l i c i f i c a t i o n  of  the breccia 
matr ix noted. This occurs with wggy 
quartz <Is. The c lasts  are weakly 
ch lo r i t i zed  t o  a green colour. Pink 
matrix replacement could be K f  or  hema- 
t i t e  stained s i l i c a .  

4-He,U-C1.U-Silr 
Pervasive a l te ra t ion  and as f racture 
f i l l i n g s .  

4158.3-159.41 dl Si t *  
Pervasive s i l i c i f i c a t i o n  of  the breccia 
matrix. Glassy, drusy quartz veins 
noted. 
4163.4-163.6) 4 S i l r  
Pervasive s i l i c i f i c a t i o n  o f  breccia 
matrix. 

4 - M  Arg,M-He,U-C1,U-Cam 
Clasts are weakly arg i l l ized.  Chlor i te  
micro veins noted throughout in terva l .  
These tend t o  decrease domhole. Cal- 
c i t e  occurs u i t h i n  the c lasts  as a per- 
vasive a l te ra t ion  or cement. The in -  
tens i ty  o f  c a l c i t e  i s  qu i te  variable 
throughout in terva l .  
4 169.3-169.6) 4 - S i  l n  

MINERALIZATION 

uPy T r *  Very sparse. 

uPy Trw on <Is. 

uPy T r r  

uPy Tr-1% Mostly as disseminations i n  
a r g i l l i z e d  clasts. 

REMARKS 

Lahar?? 

~ - -  

HOLE NUMBER: CL-91-04 
-- - - 
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HOLE NUMBER: CL-91-04 

ROCK 
TYPE 

d B  RHYOLIT 
EP 

r-"l"" 
1188.9-189. 
1 C 

-HEMATITIC 
BRECCIA* 

4192-192.2) 

4194.65-194 
.75) 

4194.2-195. 
9 t 

TEXTURE AND STRUCTURE 

Grey-maroon. Ue l l  banded in te rva l  o f  f i n e  gra in 
t o  aphanitic rhyol i te .  L ighter  bards 
are feldspathic (dev i t r i f i ed ) .  
Banding varies from mn scale t o  4cm. Darker beds 
are hematitic and glassy. Flou folds and breccia 
textures noted. 

Bedding a 186n (15-20deg) 
a 189.h 

drecciaw 
Crackle breccia i n  the f l o u  banded rhyol i tes.  
Cracks betueen frags are healed by c h l o r i t e  and 
quartz. CLasts not s i g n i f i c a n t l y  rotated. 

Pink t o  green. Similar t o  the previous breccia. 
This un i t  general ly grades down i n t o  e i the r  very 
coarse grained breccia or  brecciated rock. 

nBreccia Veinn 

Change i n  c o l w r  o f  breccia matr ix from red above 
fau l t  t o  dark grey belou. 

- 
NGLE 
0 CA - 

- 

18 
45 

- 

20 

40 

40 

MINNOVA INC. 
DRILL HOLE RECORD 

ALTERATION 

4 - S  C1,U-Ca,U-Hen 
Sediments are moderately t o  strongly 
veined by ch lo r i te  str ingers. These 
form a stockuork that  increases i n  i n -  
tens i t y  dounhole. The c h l o r i t e  s t r i ng -  
ers have narrou c h l o r i t i c  envelopes. 
Calc i te  i s  wide spread but weak i n  t h i s  
in terva l .  It mostly occurs i n  the mt- 
r i x  o f  the pale coloured beds and as 
rare <Is. 

6 - 1  S i l n  S i l i c a  healed and replaced 
breccia zone. This i n te rva l  contains a 
ve in of bladed - drusy quartz. 

d - S  He,M-Arg,U-CLn 
Clasts are strongly t o  nmderately 
a rg i l l i zed .  Matr ix i s  hematit ic and 
var iab ly  s i l i c i f i e d  i n  places. 

4 - S  C1.M-Argw 
Much Less hematitic interval.  The 
breccia matr ix i s  dark grey t o  black 
rather than the typ ica l  colour 

MINERALIZATION 

B y  Trn 

18y 1% i n  s i l i c i f i e d  breccia matrix - 
most occurs betueen 187.lm and 187.2m. 

B y  1-3% Cubic crysta ls  and p la ty  
marcosite i n  the vein. 

B y  5% i n  quartz str ingers. 

&y 3-5% Fine grained, brown p y r i t e  i n  
crosscutt ing quartz breccia vein. 
Coarser disseminated p y r i t e  occurs as 
d iscrete crysta ls  around vein margin. 

DATE: 25-May-1992 

REMARKS 

Strat igraphic contact between He Bx and 
tuffaceous seds. 
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HOLE NUMBER: CL-91-04 
HINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1W2 

FROM 
TO 

ROCK 
TYPE 

dEVIT RHYO 
n 

4 197.3- 197. 
4 t 
4201.6-201. 
9 t 

TEXTURE AND STRUCTURE 

Green. Fine t o  aphanitic. Massive - f i n e  t o  
aphanit ic rock. Only primary textures seen be- 
tueen 1W.8m and 200.lm. 

Bedding O 2OOm 
Wd looking rounded textures are present through- 
out u n i t  belou 200.lm. These are caused by 
of  bleaching and c h l o r i t i z a t i o n  out - 
uards from c h l o r i t e  <Is. (See sketch r i gh t ) .  

aR~~& ly  Corew 

END OF HOLE. 

ALTERATION 

seen above 194.2m. Ch lo r i t i za t ion  in-  
creases dom t o  bottom of  interval.  

d - S  C1,U-He,U-Silm 
Moderate c h l o r i t i z a t i o n  gives rock a 
strong green colour. The ch lo r i te  
seems t o  be overpr in t ing and ear l i e r  
hematite a l t e r t a t i o n  (pink). This per- 
vades the f i ne  grained grwnctnass of  
the rock. Quartz < Is  occur throughout 
in terva l .  These cause weak s i l i c i f i c a -  
t i o n  up t o  lcm from vein margin. 

uPy Tr-1%~ i n  quartz <Is. 

REMARKS 
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HOLE NUMBER: C L - 9 1 - 0 4  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

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

ESTIMA I GEOCHEMICAL 
Ag A s  B i  C u  P b  S b  Zn A u  

HOLE NUMBER: C L - 9 1 - 0 4  ASSAY SHEET PACE: 11 



HOI .E NUMBER: C L - 9 1 - 0 4  GEOCHEM. SHEET DATE: 25-May-1992 
- 

Sarrple From To Length 
(m) (m) (m) 
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HOLE NUMBER: C L - 9 1 - 0 4  RQO ASSAY DATE: 2 5 - M a y - 1 9 9 2  

S u n  RPD N u n b e r  F r a c t u r s  N h r  V e i n s  A n g l e  C m n t s  
O f  L e n g t h  S/LX100 O f  P e r  O f  P e r  

F r a c t u r s  M e t r e s  V e i n s  M e t r e s  
S>= O.OOcm 

FAULT D I P  1 

CaCO 
SX STR. D I P  1 

CaCO 

BRECClA 

CaCO 
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MINNOVA INC. 
HOLE NUMBER: C L - 9 1 - 0 5  D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: CLISBAKO PLOTTING COORDS GRID: UTM ALTERNATE COORDS GRID: COLLAR D I P :  -45' 0 '  0" 
PROJECT NUMBER: 667 NORTH: 41035.00N NORTH: O + O N  LENGTH OF THE HOLE: 177.10111 

CLAIM NUMBER: EAST : 9463.00E EAST: O+ OE START DEPTH: O.OOm 
LOCATION: NORTH ZONE ELEV: 1 3 2 1  .OO ELEV: 1321.00 F I N A L  DEPTH: 177 . lOm 

COLLAR GRID AZIMUTH: 290'  0 '  0 "  COLLAR ASTRONOHlC AZIMUTH: 290' 0 '  0 "  

DATE STARTED: A u g u s t  19, 1991 COLLAR SURVEY: NO 
DATE COMPLETED: A u g u s t  20, 1 9 9 1  MULTISHOT SURVEY: NO 

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

W L S E  EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE:  NO 

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

CORE STORAGE: CAMP 

PURPOSE: 

DIRECTIONAL DATA: 

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

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 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  

0 '  A C l D  
0 '  A C l D  

HOLE NUMBER: C L - 9 1 - 0 5  D R I L L  HOLE RECORD LOGGED BY: P. THlERSCH PAGE: 1 



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-91-05 DATE: 25-May-1992 

MINERALIZATION 
ROCK 
TYPE TEXTURE AND STRUCTURE ALTERATION REMARKS 

-- 

2 m a l ternate sanpling i n  t h i s  hole 

Yellou-brown, m.g. Limonite stained oxidized zone 
of feldspar quartz c rys ta l  t u f f .  
Ptz eyes rounded 2-6 mn 10% 
Feldspar plag Laths 1-4 mn 30% 
i n  f ine-grained matrix. 

Yellow-grey, m.g. Moderate t o  strongly a r g i l l i z e d  
FPXT u i t h  i r regular  patches of  strong grey s i l i c i -  
f icat ion.  Rock has been st rongly  leached leaving 
open vugs at  feldspar s i tes.  Leaching was accarp- 
anied by strong a r g i l l i z a t i o n  and then overprinted 
by strong s i l i c i f i c a t i o n .  

US-I ARC, M-s SILI 
Patchy s i l i c i f i c a t i o n  of  previously 
arg i  11 i zed FPXT. 

uTr ppr disseminated i n  u a l l  rock and 
replacing phenos. 

Intense s i l i c i f i c a t i o n  zooe of  Leached wggy FPXT. 
Vugs appear t o  be the resu l t  o f  ac id Leaching of  
p h e m r y s t s  and crude bedding laminations. 4 cm 
vugs are l i ned  by quartz and bladed marcasite. 

Bedding O 

Strong ac id  leached and "wggy" 
belou s i l i c i f i e d  zone. Feldspars and 
l a p i l l i  are leached t o  form open w g s  
o r  "sponge rockm. 
Vugginess continues d m  t o  95.4 m. 

MI SILu overprint ing 
Strong a rg i l l i za t ion .  

4% MCn as bladed aggregates i n  20% of  
vugs. 

Yellow grey. Intensely a r g i l l i z e d  gougy zone, 
possible f a u l t  zone. 

YetLou. Intensely a r g i l l i z e d  gougy zone, possible 
f a u l t  zone. 

ul ARC, gougy. 

HI ARC* gougy. 

- 

Yellou grey. Patchy strong s i l i c i f i c a t i o n ,  
extensively leached, u i t h  rennant islands of  
strong a r g i l l i z a t i o n .  Local ly  exceptional ly vuggy. 

US SIL, S ARC* 
Pervasive s i l i c i f i c a t i o n  a f te r  strong 
a rg i l l i za t ion .  

uTr ncn 
20% o f  vugs carry  bladed mrcasi te .  

Intensely a r g i l l i z e d  gougy zone, wi th  an apparent 
shear fabr ic  a 

HI ARGw 

Yellou-grey, m.g. Patchy s i l i c i f i c a t i o n  becunes 
more pervasive dounsect ion. Vugginess more or  less 
constant, although marcasite appears t o  increase 
s l i g h t l y  dounsection. 

us SIL, S ARC* 
Strong pervasive s i l i c i f i c a t i o n  but 
s t i l l  patchy. Less remnant a r g i l l i z -  
ation. 
H I  SlLw 

rTr  MC* occurring as bladed aggregates 
i n  open quartz Lined vugs. 

- -- - - 

DRILL HOLE RECORD LOGGED BY: P. THIERSCH PAGE: 2 HOLE NUMBER: CL-91-05 



HOLE NUMBER: CL-91-05 - 
FROM 

TO 
ROCK 
TYPE 

d I X  I DE 
FAULTn 

aFPXTn 

i l l 8 . 0 -  
122.31 
uSi L Zone* 

4123.3- 
123.7) 
d X  IDE 
FAULT* 

TEXTURE AND STRUCTURE 

Yellou-brown. Zone of  strong Limonitic staining, 
due t o  fau l t ing.  Minimal gouge. 5 n barren quartz 
vein form Louer contact @ 

Pale grey. S ign i f i can t l y  Less leached, Less vuggy 
FPXT. Feldspars s t i l l  present although replaced 
by clay. Quartz phenos get t ing Larger, up t o  1 cm, 
angular, may represent feldspar replacement? 
S i l i c i f i c a t i o n  s t i l l  patchy. 

Yellou-brom. Clay r i c h  gougy Limonitic f a u l t  zone 

Grey. Patchy silicification/replacement appears t o  
fo l low bedding planes 6l 

Gougy f a u l t  

Yellou-brom. Highly fractured zone, l imon i t i c  
staining, minimal gouge. 

Pale grey, m.g. Same Lithology, Less vuggy, less 
s i l i c i f i e d .  F a i r l y  homogenous. Moderate a r g i l l i c  
a l terat ion.  

Grey. Intensely s i l i c i f i e d  FPXT. No brecciat ion, 
but s ign i f icant  open vugs created by leaching, 
then Lined with drusy c lear  quartz and coarse 
py r i te .  

Limonit ic staining, minimaL gouge. 

MINNOVA INC. 
DRILL HOLE RECORD 

ALTERATION 

as LIMN 
c d  SIL, M ARGm 

SIL, M ARGN 
Mod. a r g i l l i z a t i o n  overprinted by 
moderate s i l ,  minor patches of strong 
s i l i c i f i c a t i o n .  

rl SIL* 

ul ARG* 

d ARG, Id SILw 
Feldspars gone t o  pale yellou-green 
clay, not Leached. 

r 1  SIL* 
Intense s i l i c a  replacement u i t h  local  
drusy quartz i n  Larger vugs (1 cm wide, 
3-4 cm Long) 
Bedding para l l e l  

MINERALIZATION 

Oxidized t o  Limonite. 

r T r  py-MCm i n  rare vugs. 

Gone t o  limonite. 

Contains intensely s i l i c i f i e d  zone, 
nested below... 

4 %  pyn as coarse crysta l  aggregates 
i n  drusy quartz vugs. 

DATE: 25-May-1992 

REMARKS 

Less vuggy. Feldspars gone t o  yellow- 
green clay, but not Leached. L a p i l l i  
are apparently s i l i c a  replaced, but 
have escaped Leaching episode-perhaps 
t h i s  i n te rva l  i s  belou the water table? 

(Note: i n te rva l  seems t o  be misplaced 
i n  Log- maybe actual ly  108.5-108.7??) 

Vugs appear bedding contro l led because 
most feldspars 8 L a p i l l i  have not been 
leached. 

HOLE NUMBER: CL-91-05 DRILL HOLE RECORD LOGGED BY: P. THIERSCH PAGE: 3 



HOLE NUMBER: CL-91-05 
MlNNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

4 I L  ZONE- 

1135.0- 
138.5) 
aL imn i te  
Vei nsr 
4141.4- 
141.8) 
~Hyd .  Bx 
Ve i r r  
i144.4- 
144.9[ 
4 2  Veinsn 
4146.9- 
147.6) 
4 z  Veins* 
146-150 
Fractured 

- -- 

TEXTURE AND STRUCTURE 

Grey. Wide zone of  s i l i c i f i c a t i o n  and veining, not 
s ign i f i can t l y  Leached, but moderately stockuorked 

and loca l l y  brecciated. Veins are grey quartz and 
uhi te  clay, surrounded by patchy grey s i l i c i f i c a -  
t ion. 

Grey quartz veins are Leached and l imoni t ic .  

Quartz healed hydrothermal breccia, vugs i n f i l l e d  
by uhi te  clay. 

This in terva l  h igh ly  fractured, faulted, minor 
gouge, broken quartz veins. 

Pale grey. Strong but patchy s i l i c i f i c a t i o n  over- 
p r i n t s  moderate a r g i l l i c  a l terat ion.  In terva l  has 
been Leached, feldspar 8 l a p i l l i  s i t e s  are vuggy, 
but only carry sparse py. 

Dark grey. Major zone o f  s i l i c i f i c a t i o n ,  veining, 
and brecciation. Dark grey quartz f o m  narrow 
st r ingers and microbreccia veins, as well  as 
heal ing open vuggy wal l  rock breccias. Single 
episode hydrothermal brecciat ion. 
40% of  in terva l  i s  brecciated. 
Quartz veins a 

Vuggy grey quartz. 

- - --- -- -- - 

Highly fractured, s i l i c i f i e d  FQXT. 40% gouge. 

- 
NGLE 
0 CA - 

60 

45 

40 

10 

- 

60 
40 

- 
20 

- 

ALTERATION 

as - I  SlLn 
Overprint ing moderate a rg i l l i za t ion .  

<<I SIL, CLAYn 

<<I SIL, CLAYn 

UI SIL, CLAYw 
uGWGYw 

- 

US SIL, M ARGn 
Strong but patchy s i l i c i f i c a t i o n .  
Clay a l tered feldspars ye l lou buff.  

ul SlLw overprints moderate a r g i l l i c -  
a l tered feldspars. Not Leached. Vugs 
are s t r i c t l y  i n  hydrothermal breccias. 

US SlL, S ARGn 

MINERALIZATION 

Veins are essent ia l ly  barren. 

No sulphides 

Barren. 

Barren. 

Quartz i s  apparently barren, only trace 
p y r i t e  noted replacing phenos i n  wall  
rock fragments. 

REMARKS 

Ma jo r  "zone8' 

Uhi t e  a lun i  te? 

White alunite? 

White alunite? 

Weak vugs. 

Major "zoneB1 
Sulphide poor. 

HOLE NUMBER: CL-91-05 DRILL HOLE RECORD LOGGED BY: P. THIERSCH PAGE: 4 



HOLE NUMBER: CL-91-05 

ROCK 
F R  1 TYPE TEXTURE AND STRUCTURE 

Back i n t o  patchy strong s i l i c i f i c a t i o n  and a r g i l l -  
izat ion. In terva l  has been Leached though not as 
extensively as higher i n  hole; vugs c-nly 
contain narcasite blades. 50% unleached feldspars 
are yellow green c lay altered. 

EOH 

I 4% py, MCu as bladed aggregates i n  

MINNOVA INC. 
DRILL HOLE RECORD DATE: 25-May1992 

NGLE 
0 CA REMARKS 

Back i n t o  sulphidic vuggy FPXT. 

ALTERATlMl 

HOLE NUMBER: CL-91-05 DRILL HOLE RECORD LOGGED BY: P. THIERSCH PAGE: 5 

MINERALIZATION 



HOLE NUMBER: C L - 9 1 - 0 5  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

S a r r p l e  From To L e n g t h  
(m) (m) (m) 

- - 

EIMA I GEOCHEMICAL 
A g  As B i  C u  P b  S b  Z n  A u  H g  

COMMENTS 

HOLE NUMBER: C L - 9 1 - 0 5  ASSAY SHEET PAGE: 6 



HOLE NUMBER: C L - 9 1 - 0 5  ASSAY SHEET PAGE: 7 1 

HOLE NUHBER: C L - 9 1 - 0 5  ASSAY SHEET DATE: 2 5 - H a y - 1 9 9 2  

S a m p l e  Frm To Length 
(m) (m) (m) 

F I 

1 I 



HOLE NUMBER: C L - 9 1 - 0 5  GEOCHEM. SHEET DATE: 2 5 - M a p 1 9 9 2  

Sanple From To Length 
(m) (m) (m) 

HOLE NUMBER: C L - 9 1 - 0 5  GEOCHEH. SHEET PAGE: 8 



HOLE NUMBER: CL-91-05 RQD ASSAY DATE: 25-May-1992 

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

HOLE NUMBER: CL-91-05 

Sun RPD Nunber Fracturs  N m h r  Veins Angle 
Of  Length S/LX100 Of Per  O f  Per 

Fracturs  Metres Veins Metres 
S>= O.OOcm 

RPO ASSAY PACE: 9 



HOLE NUMBER: CL-91-05 RPD ASSAY DATE: 25-May-1992 

HOLE NUMBER: CL-91-05 RPO ASSAY PAGE: 10 

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

171.40 173.40 2.00 
175.40 177.40 2.00 
179.40 181.40 2.00 
181.40 183.50 2.10 

Sun RQD N h r  Fracturs N h r  Veins Angle Comnents 
O f  Length S/LX100 O f  Per O f  Per 

Fracturs Metres Veins Metres 
S>= O.OOcm 

20.00 "*" 40 20.00 0 0.00 0 
10.00 500.0 50 25.00 0 0.00 0 
0.00 0.0 100 50.00 0 0.00 0 
0.00 0.0 100 47.62 0 0.00 0 



MINNOVA INC. 
D R I L L  HOLE RECORD HOLE NUMBER: C L - 9 1 - 0 6  I M P E R I A L  UNITS:  M E T R I C  U N ~ T S ~  

PROJECT NAME: CL ISBAKO PLOTTING COORDS GRID: UTM ALTERNATE COORDS GRID: COLLAR D I P :  -45. 0' 
PROJECT NUMBER: 6 6 7  NORTH: 4 1 0 4 2 . 0 0 1  NORTH: 0 + 0  LENGTH OF THE HOLE: 201 .8C 

C L A I M  NUMBER: EAST: 9 3 4 4 . 0 0 E  EAST: O+ 0 START DEPTH: 0.001 
LOCATION: NORTH ZONE ELEV: 1 3 1 7 . 0 0  ELEV: 1 3 1 7 . 0 0  F I N A L  DEPTH: 201.813 

COLLAR G R I D  AZIMUTH: 2 9 0 '  0 '  0 "  COLLAR ASTRONOMIC AZIMUTH: 290 '  0 '  0 "  

DATE STARTED: A u g u s t  20 ,  1Wl COLLAR SURVEY: NO 
DATE COMPLETED: A u g u s t  22 ,  1 9 9 1  MULTISHOT SURVEY: NO 

DATE LOGGED: A u g u s t  27 ,  1 9 9 1  RPO LOG: YES 

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE S I Z E :  NP 

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

CORE STORAGE: CAMP 1 
PURPOSE : 

D I R E C T I O N A L  DATA: 

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 m n t s  
(m) A z i m 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 o m n e n t s  
(m) A z i n u t h  d e g r e e s  T e s t  

A C I D  
A C I D  

HOLE NUMBER: C L - 9 1 - 0 6  D R I L L  HOLE RECORD LOGGED BY: PETER THIERSCH PAGE : 



HOLE NUMBER: CL-91-06 
MlNNOVA INC. 

DRILL HOLE RECORD DATE: 25-flay-1992 - 
FROM 

TO 
ROCK 
TYPE 

NFQXTW 

439.2-45.01 
"vuggpr 

441 .O-41.41 
c<Faultw 

*FAULT 
ZONE-PY 
STUKn 

450.9-61.61 
dmygdaloid 
a1 Flown 

55.4-58.0 

i55.4-62.5) 
eGwgen 
462.5-66.1 1 
afxtw 

466.1-68.4) 
aGougerr 
468.4-78.31 
c4MYGOALOI - 
DAL FLCU?w 

TEXTURE AND STRUCTURE 

Pale grey, m.g. Strongly a r g i l l i z e d  and leached 
feldspar quartz l a p i l l i  t u f f .  

4-6 mn rounded q tz  eyes 5-10%. 
3-8 mn feldspar crysta ls  20-30% a l l  gone t o  green 
clay, about 50% leached out t o  form wgs. Other 
vugs up t o  1 cm i n  size, tabular, may represent 
feldspar megacrystals? (or rather angular l a p i l l i )  

80% c lay gouge. 

Uhite-grey. Vide zone o f  fau l t ing,  with strong 
c a l c i t e  and p y r i t e  stockworking. D r i l l i n g  downdip. 
Paragenesis appears t o  be p y r i t e  (quartz) s t r inger  
mineralization, then fau l t ing,  then c a l c i t e  
(pyr i te)  str ingers. Lithology i s  only Locally 
ident i f iab le,  as en t i re  i n te rva l  i s  extensively 
a r g i l l i z e d  and sheared. 

Pale grey, f.g. Stockworked wall  rock "islands" of 
intensely a r g i l l i z e d  amygdaloidal intermediate 
flow. Amygdules f i l l e d  wi th  q tz  up t o  1 cmx 7cm i n  
size, f la t tened i n t o  planes @ 
Sparse feldspar? phenocrysts gone t o  green clay. 

Py r i te  veins @ 

Dark grey. Total c lay gouge. 

Dark grey. Total c lay gouge. 

Pale grey. Intensely a r g i l l i z e d  sandy feldspar 
crysta l  t u f f .  Strong p y r i t e  stockuork i s  l o c a l l y  
disrupted by fau l t ing.  

Total c lay gouge. 

strong p y r i t e  stockuork wi th  abundant l a t e  c a l c i t e  
i n  possible amygdaloidal f low u n i t  (as previous) 

Sparse feldspar? phenocrysts have gone t o  br ight  

- 
NGLE 
D CA - 

- 

- 

35 

60 
75 
40 

ALTERATION 

rS ARGu 
d SILn 
Strong a rg i l l i za t ion .  ALL feldspar gone 
t o  green clay. 
MU CALr 
50% o f  w g s  are f i l l e d  by calci te, 
especia l ly  i n  lower 4 m. 

MI ARGw 

r l - X  ARC, 
Ua l l  rock varies from conpetent but 
intensely a r g i l l i z e d  and fractured rock 
t o  imcompetent and extremely a r g i l l i z e d  
gougy rock. 

lntense a r g i l l i c .  

MI ARGw 

HI ARGw 
*S CALw 
Intense a r g i l l i c  a l t e r a n  and shearing 

* T r  py 8 chlm replacing sane phenos. 

4 - 5 %  pyn as q tz  py str ingers. Also 
minor py i n  l a te r  c a l c i t e  str ingers. 

d - 5 %  pyn i n  strong stockuorking. 
Py r i te  i s  very f i n e  grained. 

d - 5 %  pym i n  strong py stockuork. 

d X  p p  occurs as i r regular  f.g. blebs, 
selvages, "broken" veinlets etc. 

Calc i te  f i l l e d  wgs. 

Abundant ca lc i te .  
"High grade" pyr i te .  

4bundant ca lc i te .  

HOLE NUMBER: CL-91-06 
- - - 

DRILL HOLE RECORD 
-- 

LOGGED BY: PETER THIERSCH PAGE: 2 



HOLE NUMBER: CL-91-06 - 
FROM 

TO 
ROCK 
TYPE 

478.5-89.4 
uGwge/stuk 
n 

80.4-89.4 
GOUGE- 
STUK 

482.5-83.4) 
uDykem 
4a9.4-w.2t 
aBrecciaw 
193.6-96.41 
utougen 

4w.2- 
102.21 
@Y stwkw 

4102.2- 
t ia .2t  
*Gouge- 
stuk* 

104.2- 
104.6 
Amygdaloida 
1 Flow 

TEXTURE AND STRUCTURE 

green clay. 

Grey. Extreme a r g i l l i c  a l te ra t ion  and apparent 
shear fab r i c  i n  aligned quartz B c a l c i t e  "grains" 
Could be amygdaloidal un i t?  

Grey. Disrupted p y r i t i c  stockuork/breccia. 
Abundant rounded quartz vein frags t o  3 crn. 
Lithology obviously amygdaloidal f l o u  un i t .  

Black. Mafic dyke with c a l c i t e  microveinlets. 

Amygdaloidal f l o u  breccia 50% gwge. 

Uashed out gouge zone. 30% recovery. 

Grey. More conpetent, amygdaloidal f l w  unit, 
strong arg., s t .  qtz-py stuk. Amygdules <lcrn. 
Shattered black quartz bx ve in w/ 2% py il 105.6- 
105.8m. 

Pale grey. Extreme a r g i l l i c  a l t e r a t i o n  of  strong 
qtz-py stockwork. Local minor py-qtz breccia veins 
are preserved 
a 108.4-108.6 Dark grey. 
O 110.6-110.7 Dark grey AMYG 
i3 112.3-112.5 Dark grey. 

Crouded 1 cm amygdules f i l l e d  by grey quartz. 

Highly fractured, 50% gwge. 

- 
NGLE 
0 Cb - 

30 

- 

- 

MINNOVA INC. 
DRILL HOLE RECORD 

ALTERATION 

makes l i t ho logy  d i f f i c u l t  t o  ident i fy .  

4 ARGn 
<dl SIL, M CALn 

4 ARC, M SlL, M CALM 
Calc i te  B quartz both f i l l  amygdules. 
Calc i te  also forms la te  (post - fau l t )  
str ingers. 

US-I ARG, M SILn 

4 ARGn 

UQTZ BRXm 
4 T Z  BRX* 
4 T Z  BRXn 

ul ARGn 

US-I ARGn 

MINERALIZATION 

Dark grey matr ix i s  probably sulphide. 

J X  p y ~  as s t r ingers and i r regular  
blebs. 

uTr diss. pyn 

J X  py s t r ingersn 

1-3% py str ingers. 

ut-3% pyB 
at-3% pyn 
at-3% p p  

DATE: 25-May-1992 

REMARKS 

In te rva l  appears sheared (345 degrees 
t o  CA) due t o  intense a r g i l l i c  a l tn ,  
on ly  rounded quartz grains survive and 
are or iented i n  planes. 

Amygdaloidal f l o u  un i t .  

Black quartz bx vein il 105.h 

Black q tz  bx vein O 105-6111. 

HOLE NUMBER: CL-91-06 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 3 



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-91-06 DATE: 25-May-1992 

REMARKS 

Appears uelded or  crudely bedded 
O 10-20 degrees t o  CA. 

FROM 
TO 

120.10 
TO 

126.90 

- 
NGLE 
o cr 
- 

- 

- 

- 
20 

- 

20 

- 

- 

- 

- 

ROCK 
TYPE 

MFOXT* 

TEXTURE AND STRUCTURE 

Pale grey. m.g. Feldspar-quartz crysta l  t u f f .  
10% 2-5 mn qtz  eyes 
30% 1-7 mn feldspar 
5% 1 cm rectangular l a p i l l i  or  feldspar lnegacrysts 
Trace b i o t i t e .  

ALTERATION 

<d ARG, S SILu 
Moderately arg i l l ized,  a l l  f s  gone t o  
clay, krt not vuggy. Strongly pervas- 
i ve l y  s i l i c i f i e d .  

MINERALIZATION 

uTr PP 

5 cm of  f a u l t  gouge. 

rFLOU 
BANDED 
RHYOLITE 
BRECCIA>> 

1132.2- 
132.7) 
*Gouge* 

uFOXTw 

Green-black. Strongly a r g i l l i z e d  f.g. r h y o l i t e  
t u f f  breccia. Green c lay a l terat ion,  black breccia 
matrix. Highly fractured, 50% gouge. Ue l l  

developed p e r l i t e  textures. 

us- l ARGw 

Fault 

Same as previous. Pervasively s i l i c i f i e d .  
Minor q tz  str ingers. Crude bedding a 
Minor drusy q tz  s t r ingers are barren green qtz. 

uX ARGu 

US SIL, M ARGu 
Pervasive s i l i c i f i c a t i o n  overprints 
mod a r g i l l i c .  Feldspars gone t o  clay. 

4% pyn i n  minor quartz str ingers. 

uFOXTu 

4142.2- 
i49.at 
uFOXT- 
Faultu 

uFAULTm 

rHEMATITlC 
RHYOLITE 
EX* 

Same as previous. S l i g h t l y  leached and vuggy. 4 ARG, M SILu 

4 ARG, S SIL 

uTr p p  i n  qtz-ch l  str ingers. 

Highly fractured. 50% gouge i n  f a u l t  fractures a 4 %  pyn i n  minor qtz  s t r ingers and Late 
fractures. 

Gouge UX ARGu 

US-I ARG* 
4 - S  SIL* 
Patchy intense s i l .  acconpanies up t o  
3% pyr i te .  

ul-3% p p  as str ingers, i r regular  blebs 
and f racture coatings. 

Grey red. Strange mix o f  p e r l i t i c  textures, 
a l te ra t ion  b a l l s  and FB r h y o l i t e  frags i n  a 
hematite r i c h  matrix. S a e  s i l iceous frags may be 
aphanit ic f l o u  - l a t i t e ?  

*FAULT* 
rFE 
RHYOLITE* 

Dark grey-red. Shattered and gougy t u f f  breccia as 
above. Preserved frags are s t rongly  s i l i c i f i e d  
sed, ash and f lou. In te rva l  i s  60% gouge. 

<a-X ARGu 
us-1 SIC* 
Strongly s i l i c i f e d  frags i n  gougy 
matrix. 

uTr pyn 

HOLE NUMBER: CL-91-06 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 4 



HOLE NUMBER: CL-91-06 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

uLATlTE 
BRECCIA* 

*TUFF BX- 
FAULT* 

ANGLE 
TEXTURE AND STRUCTURE TO CA - 

Dark grey-green, aphanitic. Intensely s i l i c i f i e d  
l a t i t e  breccia. L a t i t e  i s  aphanit ic but mott led 
wi th  hematite. Local sphuru l i t i c  textures. 

Pale grey. Bleached, gougy f a u l t  zone i n  l a t i t e  
breccia uni t .  

Buff green, aphanitic. Strong qtz-py stockworked 
and l o c a l l y  brecciated s i l i c i f e d  f l o u  banded 
l a t i t e .  Banding a 70 
L a t i t e  i s  h igh ly  fractured and quartz healed, 
l o c a l l y  wggy. L a t i t e  i s  hematite r i c h  u i t h  
prominent flou-banding. 

Vuggy black hydro-breccia I 
P y r i t e  and c lay r i c h  q tz  bx. I 
Green. 4 0  cm fragments of  l a t i t e  i n  s i l i c i f e d  
green c lay matrix. 5 cm of  c lay gouge marks fau l t .  

Pale green, m.g. Moderately s i l i c i f i e d  and 
ueaked veined feldspar quartz c rys ta l  t u f f .  Highly 
fractured, l oca l l y  gougy. Increasing a r g i l l i c  
a l t e r a t i o n  domsection. 
Bottom 1/2 i s  30% gouge. 

ublk q tz  s i  1 zones I 

ALTERATION 

&I HEMn ul SILs US CHLm 
Pervasive s i l i c i f i c a t i o n  and quartz 
breccia matrix. 

US-I ARGm 
Some preserved frags are intensely 
s i l i c i f e d .  Otherwise 60% c lay gouge. 

*X SIL* pervasive s i l i c i f i c a t i o n  of  
l a t i t e ,  with strong qtz-py s t r ingers 
and breccias. Quartz i s  white t o  black, 
Locally vuggy. 

us SILm 
and f a u l t  gouge. 

MM AAR, M-s SILW 
Feldspars gone t o  clay. 

MINERALIZATION 

d - 5 %  p p  as i r regular  blebs i n  qtz  
breccia matrix, " r i p  up" selvages and 
str ingers. 

4 %  p p  as i r regular  disseminations. 

d - 5 %  p y ~  i n  qtz  s t r ingers and quartz 
microbreccias. 

4 %  i n  black qtz  str ingers. 

REMARKS 

Neat looking rock! 

Flooded with potent ia l .  Very inpressive 

HOLE NUMBER: CL-91-06 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 5 



HOLE NUMBER: C L - 9 1 - 0 6  ASSAY SHEET DATE: 2 5 - H a y - 1 9 9 2  

Sample Frm To L e n g t h  
(m) (m) (m) 

HOLE NWBER:  C L - 9 1 - 0 6  ASSAY SHEET PAGE: 6 

ESTIHA I GEOCHEMICAL 
A g  As B i  C u  P b  S b  Zn Au F I 

CWMENTS 



HOLE NUMBER: C L - 9 1 - 0 6  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

Sarrp le  From T o  Length 
(rn) (m) (rn) 

HOLE NUMBER: C L - 9 1 - 0 6  ASSAY SHEET PAGE: 7 



HOLE NUMBER: C L - 9 1 - 0 6  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

Sarrple From T o  Length 
(m) (m) (m) 

HOLE NUMBER: C L - 9 1 - 0 6  ASSAY SHEET PAGE: 8 



HOLE NUMBER: CL-91-06 

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

CEOCHEM. SHEET DATE: 25-May-1992 

Ag As B i  Cu Pb s b  Z n  AU Hg FI 
p p n p p n p p n p p n p p n p p n p p n p p b p p b W m  



HOLE NUMBER: CL-91-06 GEOCHEM. SHEET DATE: 25-May-1992 

43780 186.00 187.00 
l.OO 1 1 60 2 44 5 4 25 14 60 18 

43781 187.00188.00 1.00 0.4 71 4 16 6 2 21 36 35 12 

HOLE NUMBER: CL-91-06 GEOCHEM. SHEET PAGE: 10 

Sarrple From To Length 
(m) (m) (m) 

43744 112.20 114.20 2.00 

Ag As B i  Cu Pb Sb Zn Au Hg F I  
p p n p p n m p p n p p n p p n p p n p p b p p b W m  

1.6 118 3 149 27 12 107 47 415 100 



HOLE NUMBER: C L - 9 1 - 0 6  GEOCHEM. SHEET DATE: 2 5 - M a y - 1 9 9 2  

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

HOLE NUMBER: C L - 9 1 - 0 6  CEOCHEH. SHEET PAGE: 1 1  



HOLE NUMBER: CL-91-06 ROD ASSAY DATE: 25 -May1992  

HOLE NUHBER: CL-91-06 

Sun ROD Nunber Fracturs Nunber Veins Angle 
O f  Length S/LX100 O f  Per O f  Per  

Fracturs  Metres Veins H e t r e s  
S>= 0-OOcm 

ROD ASSAY PAGE: 12 



HOLE NUMBER: CL-91-06 ROO ASSAY DATE: 25-May-1992 

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

- - 

Sun RPD N h r  Fracturs N h r  Veins Angle 
Of Length S/LXlOO Of Per Of Per 

Fracturs Metres Veins Metres 
S>= O.OOcm 

tttt* 

tttt* 

tnttt 

*t*t+ 

tttt. 

0.0 
*.*.t 

t.t*t 

ttttt 

ttttt 

***tt 

t**Ct 

etttt 

attt* 

0.0 
ttttt 

ttttt 

tttt* 

etttt 

ttttt ...* t 

ttttt 

0.0 
ttt*. 

tttt* 

ttttt 

...* t 

etttt 

.**..: 

BX 
BX 
BX 

BX 
CCN 

BX 
BX 

CCN 
BX 

CACAO3 

-- 
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HOLE NUMBER: C L - 9 1 - 0 7  
MINNOVA INC. 

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

PROJECT. NAME: CLISBAKO 
PROJECT NUMBER: 6 6 7  

CLAIM NUMBER: 
LOCATION: CENTRAL ZONE 

PLOTTING CWRDS GRID: 
NORTH: 40925.00N 

EAST: 9874.OOE 
ELEV: 1312.00 

COLLAR GRID AZIMUTH: 270 '  0 '  0"  

DATE STARTED: A u g u s t  22, 1 9 9 1  COLLAR SURVEY: NO 
DATE CWPLETEO: A u g u s t  23, 1991 MULTISHOT SURVEY: NO 

DATE LOGGED: A u g u s t  28, 1 9 9 1  RPD LOG: YES 

ALTERNATE COORDS GRID: 
NORTH: 0 + 0  

EAST: O+ 0 
ELEV: 0.00 

COLLAR ASTRONOMIC AZIMUTH: 270. 0 '  0"  

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE: NP 

COLLAR DIP: -50. 0 '  0"  
LENGTH OF THE HOLE: 1 8 3 . 5 0 1 ~  

START DEPTH: O.OOm 
FINAL DEPTH: 1 8 3 . 5 0 1 ~  

CONTRACTOR: FRONTIER DRILLING LTD. 
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE : 

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 Comnents  
(m) A z i m u t h  d e g r e e s  T e s t  

0 '  ACID 
0 '  ACID 
0 '  ACID 

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

HOLE NUMBER: C L - 9 1 - 0 7  D R I L L  HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 1 



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUEIBER: CL-91-07 DATE: 25-Uay-1992 

ROCK 
TYPE 

- 

ALTERATION I MINERALIZATION TEXTURE AND STRUCTURE 

Overburden 

Yellou-broun. Limonit ic stained flou-banded 
Lat i te? 

<dl SIL, S LIM* 

Broun. 90% c lay gouge 

None. 

- 

Grey. Strongly a r g i l l i c a l l y  a l te red  flowbanded 
l a t i t e .  Feldspars gone t o  green c lay  o r  ch lor i te .  

Flou banding D 
Strong c.g. c a l c i t e  stockwork veining i s  barren 
o f  any sulphides. 

Grey. Gougy zone i n  f low banded l a t i t e  i s  
moderately stockuork veined by barren ca lc i te .  
In terva l  i s  about 30% gouge. 

70% c lay gouge. 

US ARGn i s  pervasive 
cW CHLn a l t e r a t i o n  of feldspar phenos 

US-X ARGn i s  patchy, fau l t -contro l led.  
UU CHLn a l te ra t ion  of  feldspar phenos. 

None 

<<I -X ARGn 

Dark grey. f.g. dark aphanit ic unaltered rhyol i te? 
breccia. 

Pale green. Mixed l a p i l l i  t o  block breccia o f  
l o c a l l y  amygdaloidal f e l d s p r  (hornblende) 
porphyry and p e r l i t i c  rhyo l i t e .  Porphyry fragments 
dominate except a t  upper and Louer contacts. Ueak 
c a l c i t e  s t r ingers throughout. 

80% c lay gouge. 

US-X ARGn Interva l  i s  h igh ly  fractured 
and a rg i l l i zed ,  almost 50% i s  c lay - r i ch  
gouge. 
44 CHLn f i l l i n g  minor amygdules. 

Dark grey aphanitic. Dark s i l iceous flou-banded 
rhyol i te .  Hai r l ine fractures contain hematite u/ 
t race pyri te, a l te ra t ion  selvages of  ch lor i te .  

None. 

US SILn pervasive. 
44 CHLn associated u i t h  4 HER* i n  
ha i r l i ne  fractures. 

HOLE NUMBER: CL-91-07 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 2 

r T r  Pyn i n  h a i r l i n e  fractures. 



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-91-07 DATE: 25-nay-1992 

TEXTURE AND STRUCTURE 

- 
NGLE 
0 CA 
- 

- 

- 
50 

- 
20 

- 

- 

- 

20 

- 

ROCK 
TYPE ALTERATION MINERALIZATION 1 REMARKS 

*HEMATI TE 
BRECCIA* 

Red and green. Hematitic breccia of  s i l iceous 
banded r h y o l i t e  frags and st rongly  a r g i l l i z e d  
amygdaloidal frags. Hematitic matrix i s  d e r a t e l y  
s i l i c i f i e d .  

~6 HEM, of  breccia matrix. 
US ARGw of non-rhyol i te fragments. 
<dl SILw of  hematit ic matrix. Minor 
patchy ch lo r i t i za t ion .  
<dl CHLu 

uTr P p  i n  ch lo r i t i zed  fragments. 

None. *FAULT, 

rLAPlLLI 
BRECCIA, 

Grey green. Vide zone o f  intense f ractur ing and 
a r g i l l i z a t i o n  through above hematit ic r h y o l i t e  
breccia. 

Pale green. Interbedded L a p i l l i  breccia and bedded 
l i t h i c  t u f f s  and uackes. Bedding @ 

UX ARG* 
70% c lay gouge. 

None. 6 - 1  ARC* 
40% of  i n te rva l  i s  c lay r i c h  gouge. 

Pale green. 80% c lay gouge w i th in  above u n i t  a 

uPERLI TEw 

4115.8- 
116.2) 

uFLW/ 
BRECCIA* 

4132.2- 
137.3) 
*FAULT 
ZONEu 
4137.3- 
141.8) 

42-PY 
STWKw 

4151.4- 
152.0 
uJ 1 GSAV 
BRECCIA* 

Pale grey. Aphanitic. Classic p e r l i t e  u i t h  
spheru l i t i c  and net f racture textures and Local 
brecciat ion. 

Bleached zone o f  dl ARGw and dissemin- 
ated pyr i te .  

dl SIL, M ARGw 
l o c a l l y  d4 HEM* 

4 %  pyn as euhedral disseminated 
crystals. 

Red and grey, aphanitic. A mixed in terva l  o f  i n t e r  
bedded hematit ic t u f f  breccia, flow-banded and 
massive (non-banded) r h y o l i t e  and minor pseudo- 
p e r l i t i c  breccias. Upper and louer contacts are 
most s t rongiy  hematitic. 
Highly f ractured zone, minor gouge. 

4% Pyn as i r regular  blebs and la te  
f racture f i 11. 

4 PY STWw Ueak p y r i t e  stockuork. us SIL* 4 %  Pyn in Late str ingers. 

Pale grey. Weak t o  moderate p y r i t i c  quartz stock- 
work. Host rock i s  feldspar porphyry7 Strong 
a r g i l l i c  a l t e r a t i o n  and disseminated c h l o r i t e  and 
p y r i t e  make i d e n t i f i c a t i o n  d i f f i c u l t .  
Intense stockuork t o  jigsaw breccia. 

Lower vein contact iil 
i s  vuggy drusy p y r i t i c  white quartz vein 1 cm i n  
uidth. 

d l -S ARC* i s  pervasive. 
d - M  SILn i s  patchy. 
dl CHLw i s  disseminated u i t h  blebby 
pyr i te .  

ul-3% Pyu as disseminated crysta ls  and 
blebs, and i n  stockuork str ingers. 

d X  P p  i n  quartz s t r ingers and 
replacing ch lo r i t i zed  u a l l  rock frags. 

HOLE NUMBER: CL-91-07 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 3 



HOLE NUMBER: CL-91-07 
MINNOVA INC. 

DRILL HOLE RECORD 

ROCK 
TYPE 

aRHYOLITEm 

4152.0- 
15S.Ot 
d l  PY STWKw 
1157.9- 
160.71 
aHEMATITIC 
BRECCIA* 

Weak p y r i t e  stockuork. I 

TEXTURE AND STRUCTURE 

Pale green aphanitic, general ly massive rhyol i te ,  
u i t h  minor f low banding and pseudo-per l i t ic  net 
f racture textures. 

M i l d l y  disrupted and hematized. 

ANGLE 
TO CA 

Pale green. Strongly bleached zone of  a r g i l l i c  
a l te ra t ion  and weak p y r i t e  stockuork veining. 
Sparse s t r ingers are semi-massive py r i te .  

Green. Amygdaloidal feldspar porphyry, amygdules 
f la t tened and f i l l e d  by c h l o r i t e  a I 
EOH I 

Weakly p e r l i t i c  and flow banded rhyol i te .  
Banding O 

ALTERATION 

- 
45 

us SILw 

6' SILw 

us ARC* 
UU CHL* 

DATE: 25-May-1992 

MINERALIZATION I REMARKS 

4 . 3 %  Pyn i n  quartz str ingers. 

None. 

None. 

HOLE NUMBER: CL-91-07 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 4 



HOLE NUMBER: C L - 9 1 - 0 7  ASSAY SHEET PAGE: 5 

HOLE NUMBER: C C - 9 1 - 0 7  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

ESTIMA GEOCHEMICAL 
Sample Frm T o  Length Ag A s  B i  C u  P b  S b  Zn A u  F I  

(m) (m) (m) 

COMMENTS 



HOLE NUMBER: CL-91-07 ASSAY SHEET PAGE: 6 

HOLE NUMBER: CL-91-07 ASSAY SHEET DATE: 25-May1992 

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

44358 173.30 175.10 1.80 
44359 175.10 177.10 2.00 

F I  

1.1 184 1 18 16 5 43 17 140 19 
0.7 ' 30 2 24 20 1 1 1 55 1 7 



HOLE NUHBER: C L - 9 1 - 0 7  GEDCHEM. SHEET DATE: 2 5 - H a y - 1 9 9 2  

Sample Frm To Length 
(m) (m) (m) 

HOLE NUMBER: C L - 9 1 - 0 7  GEOCHEH. SHEET PAGE: 7 



HOLE NUMBER: C L - 9 1 - 0 7  

HOLE NUMBER: C L - 9 1 - 0 7  GEOCHEM. SHEET DATE: 2 5 - M a y - 1 9 9 2  

GEOCHEM. SHEET PAGE: 8 

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

4 4 3 5 9  1 7 5 . 1 0 1 7 7 . 1 0  2 . 0 0  

A g  As B i  C u  Pb S b  Z n  A u  H g  F I  
p p n p p n p p n p p n p p n p p n p p n p p b W W m  

0 . 7  3 0  2 2 4  2 0  1 5 0  1 5 5  7 



HOLE NUMBER: CL-91-07 RQO ASSAY DATE: 25-May-1992 

From To Length 
(m) (m) (L) 

HOLE NUMBER: CL-91-07 

- --- 

Sun ROD Nunber Fracturs Nunber Veins Angle 
O f  Length S/LX100 O f  Per O f  Per 

Fracturs Metres Veins Metres 
S>= O.OOcm 

Comnent s 

ROO ASSAY PAGE: 9 



HOLE NUMBER: CL-91-07 RPD ASSAY DATE: 25-May-1992 

HOLE NUMBER: CL-91-07 RPD ASSAY PAGE: 10 

From To Length 
( r n )  (in) (L) 

Sun RPD Nunber Fracturs N h r  Veins Angle 
O f  Length S/LX100 Of Per O f  Per 

Fracturs Metres Veins Metres 
S>= 0.OOcm 



HOLE NUMBER: C L - 9 1 - 0 8  
MINNOVA INC. 

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

PROJECT NAME: CLISBAKO 
PROJECT NUMBER: 6 6 7  

CLAIM NUMBER: 
LOCATION: NORTH ZONE 

PLOTTING COORDS GRID: 
NORTH: 41202.00N 

EAST: 9683.OOE 
ELEV: 1310.00 

ALTERNATE COORDS GRID: 
NORTH: 0 + 0  

EAST: O+ 0 
ELEV: 0.00 

COLLAR GRID AZIWTH:  290. 0 '  0" COLLAR ASTRONDnlC AZIMUTH: 290' 0 '  0" 

DATE STARTED: A u g u s t  23, 1 9 9 1  COLLAR SURVEY: NO 
DATE COMPLETED: A u g u s t  25, 1991 HULTISHOT SURVEY: NO 

DATE LOGGED: O c t o b e r  9, 1991 ROD LOG: YES 

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE: NQ 

COLLAR DIP: -45' 0 '  0" 
LENGTH OF THE HOLE: 147.80m 

START DEPTH: O.OOm 
FINAL DEPTH: 147.8Om 

CONTRACTOR: FRONTIER DRILLING LTD. 
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE : 

DIRECTlONAL 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 Comnents  
(m) A z i m 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  o f  FLAG Comnents  
A z i m u t h  d e g r e e s  T e s t  

0 '  AClD 
0 '  AClD 

HOLE NUFIBER: C L - 9 1 - 0 8  DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 1 



HOLE NUMBER: CL-91-08 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

dAS I NGn 

*PERLITE 
BRECCIA* 

uBALLI- 
FERWS 
PERLITE* 

446.9- 
47.1) 
NSIL BXm 
448.8- 
50.11 
4HL BXm 
453.7- 
54.3) 
<<FAULT* 

*PERLITE 
BRECCI Am 

&LACK 
BRECCIA* 

465.6- 
69.1) 

*HEN 
BRECCIA, 

TEXTURE AND STRUCTURE 

Overburden 

Buff, aphanitic. Highly fractured ( fau l ted)  
in terva l  of d e v i t r i f i e d  and st rongly  a r g i l l i z e d  
p e r l i t e  t o  p e r l i t e  breccia. U w r  2m i s  dominantly 
breccia u i t h  uh i te  s i l i c i f i e d  matrix. 

Red & green. Same as above un i t ,  but u i t h  b i g  
(2-6 cm) red (hematit ic) a l t e r a t i o n  bal ls .  

Vuggy s i l i c i f i e d  p e r l i t e  breccia 

With minor quartz. 

2 cm gwge. 

50% gwge 

Pale green, aphanitic. Similar t o  previous 
in terva l  o f  p e r l i t e  t o  p e r l i t e  breccia, no 
a l te ra t ion  bal ls .  weakly s i l i c i f i e d  net texture 
matrix. 

Black 8 green. Deposi t i ona l  breccia u i  t h  hydro- 
thermal overprint. Fragments of  p e r l i t e  and black 
banded rhyo l i t e  i n  black f.g. matrix. Cut by 
sparse uhi te  p y r i t i c  quartz str ingers. 

4 PY STWK-FAULT, Weak p y r i t e  stockuork i n  
strongly a r g i l l i z e d  ( f a u l t )  zone. 

Red & green. Strongly hematized matr ix  i n  depos- 
i t i ona l  breccia of  p e r l i t e  fragments. 

ALTERATION 

US ARG* 

as HEMo a l te ra t ion  b a l l s  
US C H L ~  i n  Late fractures and minor 
jigsaw breccias. 
<+I ARGn i s  pervasive. 

US CHL, W SIL* 

4 - S  ARG* i s  pervasive. 

US-X ARGw i n  gougy f a u l t  zone. 

US HEM, breccia matrix. 
44 CHLn o f  fragments. 

MINERALIZATION 

uTr Py* u i t h  ch lor i te .  

REMARKS 

None 

4% Pyn i n  sparse quartz str ingers. 

Per1 i t e  "breccia1' i s  bas ica l l y  very 
dense o r  advanced Itnet texture" 
dev i t r i f i ca t ion ,  leading t o  rouded 
frags i n  uhi te  s i l iceous matrix. 

u1-2% P p  as mn str ingers. I 
UTr P p  i n  hematit ic matrix. 

HOLE NUFIBER: CL-91-08 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 2 



HOLE NUMBER: CL-91-08 

ROCK 
TYPE 

*LATITE 
BRECCIA* 

(83.6- 
85.4) 
<<FAULT 
ZONE* 

uPERLI TE 
BRECCIA, 

uLAT ITE 
BRECCl A* 

486.4- 
86.71 
uSIL 
BRECCIA* 
486.7- 
92.0) 
UFRACTURE 
ZONE* 
492.0- 
92.81 
SPY STYK- 
FAULT* 
495.3- 
96.3) 
uFAULT 
ZONE, 

uSlL 
BRECCIA* 

TEXTURE AND STRUCTURE 

Dark green and buf f ,  f.g. Classic flou-banded 
l a t i t e  breccia frags i n  a strongly c h l o r i t i c  
matrix. Breccia i s  ueakly veined by barren quartz 
str ingers. Py blebs are res t r i c ted  t o  c h l o r i t i c  
m t r i x .  Flow banded 0 

3 gougy zones, extensive bleaching 

Pale green, f.g. narrow interbed of  densely net 
textured p e r l i t e  breccia. 

Green 8 buf f .  
banded La t i te  
S l igh t l y  less 
breccias. 

S im i la r l y  c lass ic  hematitic f lou 
frags i n  c h l o r i t i c  breccia matrix. 
brecciated, more Localized jigsaw 

FLou banded f r m  

Ch lo r i t i c  breccia i s  s i l i c i f i e d  and veined by 
vuggy quartz 

Highly fractured, minor gouge. 

Weak p y r i t e  stockwork i n  narrou f a u l t  zone o f  
extreme a r g i l l i c  a l t e r a t i o n  and 50% c lay gouge. 

50% c lay gouge and extreme a r g i l l i c  a l terat ion.  
Also minor developnent of  4 cm a l te ra t ion  b a l l s  
or  spherul i tes i n  the c h l o r i t i c  matrix. Bal ls  are 
t o t a l l y  replaced by yel low clay. 

Green. Quartz flooded p e r l i t e  breccia, sub-angular 
frags a r g i l l i c a l l y  altered; louer ha l f  o f  i n te rva l  
i s  actual ly  black breccia, s im i la r l y  quartz 
f 1 ooded . 

- 
NGLI 
0 CI 
- 

70 

- 

- 

5 - 
45 

- 

- 

MINNOVA INC. 
DRILL HOLE RECORD 

ALTERATION 

dl HEMw highl ight ing f l o u  bands i n  
l a t i t e  as a "beaded" texture. 
US CHL, M SILn of breccia matrix. 

US ARG* 

US CHL, M SIL* of breccia matrix. 

ul SIL* 

*x ARC* extreme a r g i l l i c  a l te ra t ion  
and f a u l t  gouge. 

UX ARG* overprints rennant dl HEM, 
w CHL* 

us SIL, M HEM* of breccia matrix. 
aM ARG* of  p e r l i t i c  frags. 

None. 

DATE: 25-May- 1992 

aTr P p  i n  c h l o r i t i c  breccia matrix. 

uTr Pyx on l a t e  c h l o r i t i c  fractures. 

MINERALIZATION 

up t o  4 %  P ~ H  i n  c h l o r i t i c  matrix. 

ul-2% Pyn i n  disrupted str ingers. 

REMARKS 

None. 

HOLE NUMBER: CL-91-08 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 3 



HINNOVA INC. 
DRILL HOLE RECORD 

\NGLE 
10 CA ALTERATION 

HOLE NUFIBER: CL-91-08 DATE: 25-Hay-1992 

ROCK 
TYPE REHARKS TEXTURE AND STRUCTURE MINERALIZATION 

Almost p e r l i t e  breccia u i t h  major net texture. None 

~1 .3% Pyn i n  s t r ingers and c.g. 
disseminations. 

Ueak p y r i t i c  s t r ingers i n  s t rongly  bleached 
a r g i l l i c  zone o f  pe r l i t e .  

-I d ARG, U SIL* None. uTUFF 
BRECCIA* 

Mixed L a p i l l i  t o  block breccia wi th  interbedded 
tuffaceous Layers. Monomictic frags ere p e r l i t i c .  
In terva l  becomes more tuffaceous down section. 

70% c lay gouge. 

uPERLITE 
BRECCIA* 

Pale green, aphanitic. Advanced net textures give 
brecciated appearance. 

None. 

d - S  ARG* uTr Pyn on fractures. 

None. *TUFF 
BRECCIA* 

Pale green. Interlayered ash and c rys ta l  t u f f s  
u i t h  p e r l i t i c  frags and one large feldspar 
porphyry block. 

uSIL 
BRECCIA* 

Pale green. Quartz flooded and veined t u f f  breccia 
of  p e r l i t i c  frags i n  tuffaceous matrix. 10 cm 

gouge a t  I*rper contact. Quartz i s  vuggy and d r a y .  

us-+/- SIL* uTr Marcas i te~  as rn blades i n  quartz. 

uPERLITE 
BRECCIA* 

P e r l i t e  breccia u i t h  uh i te  s i l iceous matrix. d ARG, U SIL* 

- 
uS-I ARGH i s  pervasive. 
US SlLw i s  patchy. Envelopes quartz 
veins. 

u1X Pyn i n  sparse stringers. %FAULT- 
STUK ZONE* 

Red L green. Gougy f a u l t  zone i n  hematit ic t u f f  
breccia. Frags dominantly pe r l i t e .  In te rva l  i s  
ueakly stockworked u i t h  p y r i t i c  quartz str ingers. 
One 1 cm vein i s  vuggy and barren white quartz. 

HOLE NUMBER: CL-91-08 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 4 



HOLE NUMBER: CL-91-08 

FRON ROCK 
TO I TYPE 

MINNOVA INC. 
DRILL HOLE RECORD 

EOH 

Per l i te  t o  p e r l i t e  breccia wi th weakly s i l i c i f i e d  
matrix. Single quartz s t r ingers a 143.6 m shows 
bladed c a l c i t e  replacement, no sulphides. 

l'Felty"-looking in terval  o f  ch lor i t izet ion.  

DATE: 25-May-1992 

ALTERATION TEXTURE AND STRUCTURE 

4 S ~ L N  cdl ARGm 

US CHL, M SILI 

ANGLE 
TO CA 

None. 

MINERALIZATION 

HOLE NUMBER: CL-91-08 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 5 

REHARKS 



HOLE NUMBER: C L - 9 1 - 0 8  

S a m p l e  From T o  Length 
(m) (m) (m) 

HOLE NUMBER: C L - 9 1 - 0 8  ASSAY SHEET PAGE: 6 

ASSAY SHEET DATE: 2 5 - M a y - 1 W 2  

EST lMA GEOCHEMICAL 
F I 

COMMENTS 



HOLE NUMBER: C L - 9 1 - 0 8  ASSAY SHEET PAGE: 7 

HOLE NUMBER: C L - 9 1 - 0 8  ASSAY SHEET DATE: 25-May-1992 

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

I 
A g  A s  B i  C u  Pb S b  Zn F I  

I 



HOLE NUMBER: C L - 9 1 - 0 8  GEOCHEM. SHEET DATE: 25-May-1992 
-- 

Sacrple From To Ag A s  B i  t u  Pb Sb Zn A u  Hg F I  
(m) (m) (m) 

HOLE NUMBER: C L - 9 1 - 0 8  GEOCHEM. SHEET PAGE: 8 



HOLE NUMBER: CL-91-08 RPD ASSAY DATE: 25-May-1992 

Sun RQD Nunber Fracturs Nunber Veins Angle 
Of Length SILX100 Of Per Of Per 

Fracturs Metres Veins Metres 
S>= O.OOcm 

0.0 
0.0 

tttt* 

0.0 
0.0 
0.0 
0.0 
0.0 

*tt*t 

**t*t 

***** 
*t+.t 

It*.* 

tttt* 

454.5 
ttttt 

tttt* 

ttttt 

0.0 
0.0 
0.0 

tttt. 

0.0 
****t 

t***t 

tttt* 

ttttt 

**t*. 

tttt. 

tttt. 

etttt 

ttttt 

*a*** 

****a 

tttt* 

tttt* 

tttt* 

tttt* 

ttt*. 

**t*t 

tttt* 

tttt* 

ttttt 

**.** 



HOLE NUMBER: CL-91-08 RPO ASSAY PAGE: 10 

HOLE NUMBER: CL-91-08 RPO ASSAY DATE: 25-May-1992 

From To Length 
(m) (m) (L) 

109.90 111.90 2.00 
111.90 113.90 2.00 
113.90 115.90 2.00 
115.90 117.90 2.00 
117.90 119.90 2.00 
119.90 121.60 1.70 

Sun  RPD N h r  Fracturs Nunber Veins Angle C m n t s  
Of Length S/LX100 Of Per Of Per 

Fracturs Metres Veins Metres 
SD= 0.OOcm 

70.00 "*** 50 25.00 0 0.00 0 
70.00 ***" 19 9.50 0 0.00 0 

140.00 ***** 15 7.50 0 0.00 0 
130.00 "*** 20 10.00 0 0.00 0 
40.00 *"** 50 25.00 0 0.00 0 
40.00 "*** 50 29.41 0 0.00 0 



MINNOVA 1NC. 
HOLE NUMBER: C L - 9 1 - 0 9  DRILL HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: CLISBAKO PLOTTING CWRDS GRID: UTM ALTERNATE CWRDS GRID: COLLAR DIP:  -45' 0 1  0" 
PROJECT NUMBER: 6 6 7  NORTH: 41285.00N NORTH: D+ ON LENGTH OF THE HOLE: 184.40m 

CLAIM NUMBER: EAST: 9403.DOE EAST: O+ OE START DEPTH: O.OOm 
LOCATION: NORTH ZONE ELEV: 1312.00 ELEV: 0.00 FINAL DEPTH: 184.40m 

COLLAR GRID AZIMUTH: 290. D1 0"  

DATE STARTED: A u g u s t  25, 1 9 9 1  COLLAR SURVEY: NO 
DATE COMPLETED: A u g u s t  26, 1 9 9 1  W L T I S H O T  SURVEY: NO 

DATE LOGGED: S e p t e d x r  2, 1 9 9 1  RQD LOG: YES 

COLLAR ASTRONOnIC AZIMUTH: 290' 0 '  0"  

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE: NQ 

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

CORE STORAGE: AT CAMP 

PURPOSE: 

DIRECTIONAL DATA: 

HOLE NUMBER: CL-91-09 DRILL HOLE RECORD LOGGED BY: P THIERSCH PAGE: 1 

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 a n n e n t s  
(m) A z i r n u t h  d e g r e e s  T e s t  

63.10 -47 '  0 '  ACID OK 
169.10 -49 '  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 Garments 
(m) A z i m u t h  d e g r e e s  T e s t  



HOLE NUMBER: CL-91-09 
MINNOVA INC. 

DRILL HOLE RECORD - 
FROM 

TO 
ROCK 
TYPE 

440.3-41.31 
uBX VEIN* 

uPY STYK- 
FAULT* 

446.6-51.41 
uGOUGEw 

460.6-65.2) 
*GOUGE. 

463.7-64.81 
uFAULTw 

*FAULT 
ZONE* 

TEXTURE AND STRUCTURE 

Yellou, m.g. Flow banded feldspar porphyry l a t i t e ?  
Strongly arg i l l ized,  l o c a l l y  gougy. 

Black p y r i t i c  quartz stockuork and microbreccia 
veins. Minor Late vuggy uh i te  qtz. Ual lrock 
appears t o  be feldspar, hornblende/biot i te 
porphyry, u i t h  phenos replaced by f.g. py r i te .  

Black quartz breccia vein. Late wggy uh i te  quartz 

Grey. Strongly a r g i l l i z e d  quar tz-pyr i te  stockuork 
zone. Highly fractured, 30% i s  gougy. Patchy 
pervasive s i l i c i f i c a t i o n .  Quartz i s  dominantly 
black, Late qtz  i s  white. Yel lou c lay coats Late 
fractures. Lithology i s  feldspar porphyry uhich 
i s  l o c a l l y  glomeroporphyritic. I n  upper h a l f  o f  
in terva l ,  feldspars are replaced by pyr i te ;  i n  
louer ha l f  feldspars have gone t o  d u l l  ye l lou-  
green clay. 

Pale grey. Highly fractured. 80% gouge u i t h  minor 
preserved frags of  intensely s i l i c i f i e d  and stock- 
worked ual lrock. 

Grey. Highly fractured. 80% gouge. Minor s i l i c i -  
f i e d  frags. 

90% gouge. 

Pale grey. Intensely a r g i l l i z e d  f a u l t  zone. 
Generally ro t ten  rock 8 c lay gouge u i t h  rotated 
frags of  black qtz  and s i l i c i f e d  ual l rock t o  10 cm 

Fault f ractures 8 

ALTERATION 

4 - 1  ARGn Abundant yel lou-red c lay on 
gougy fractures. 

uI SlLu Black quartz. Mafic phenos 
replaced by pyr i te .  

44-1 ARC* 
4 - S  SlLu Patchy s i l i c i f i c a t i o n  and 
strong stockuork veining. 30% of  
in terva l  i s  gougy. Upper ha l f  o f  i n t e r -  
va l  f s  -> py. 
Louer hal f ,  f s  -> clay. 

UI ARG* Patches of  green and ye l lou  
clay. 

ul ARGu 70% gouge. 

ul-3% p v  f.g. i n  black qtz breccia and 
str ingers, also replacing mafic phenos. 

uTr pp 

u3-5% pyn occurs as f.g. disseminations 
and blebs i n  black quartz str ingers. 

ul-3% pyn i n  broken qtz  stringers. 

u1-3% pp i n  broken qtz  frags. 

Broken qtz-py frags. 

4% pp i n  disrupted stringers. 

DATE: 25-May-1992 

REMARKS 

V iv id  ye1 Lou 8 red clay. 

HOLE NUMBER: CL-91-09 DRILL HOLE RECORD LOGGED BY: P THIERSCH PAGE: 2 



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-91-09 DATE: 25-May-1992 - 

NGLE 
0 CP - 

- 

70 
60 

- 

70 

- 

- 

60 

ROCK 
TYPE 

*FAULT BXw 

484.4-84.6) 
uGYPSUM?* 

TEXTURE AND STRUCTURE ALTERATION MINERALIZATION REMARKS 

Pale grey yellow. As above, but extreme a r g i l l i z a -  
t ion, ye l lou c lay and f i n e r  breccia frags.( l-2 cm) 

Crystals noted i n  s p l i t  core. 

aX ARGG* 90% gouge. -1% p p  i n  broken quartz fragments. 

-- - 

Pale green grey. Akndant c lay gouge, larger areas 
of competent s i l c i f i e d  ual lrock, which i s  banded 
feldspar porphyry. Banding &I 

Fault shearing 3 

- 

u1-X ARC* 70% gouge. -1% pyn disseminated and i n  disrupted 
str ingers. 

uFELOSPAR 
PORPHYRYn 

4104.8- 
102.6) 

*HEMATITE 
BX* 

4105.2- 
105.6) 
aFAULTw 
4106.8- 
107.5) 

Pale green, m.g. La t i t e?  - l o c a l l y  f l o u  banded 
(u i th  hematite). Feldspars gone t o  green c lay or  
ch lo r i te  & pyr i te .  I n  louer ha l f  feldspars are 
aligned g iv ing t rachy t i c  texture &l 

4 - S  ARG, M-S SIL* 
US CHLw replacing feldspar phenos. 

uTr pyn replacing feldspar phenos. 

*I ARGw u i t h  c h l o r i t e  stringers. 

Patchy hematit ic h e t e r o l i t h i c  t u f f  breccia. 
Strongly a r i l l i z e d .  Local ly  gougy, faulted. 

6 - X  ARC* 
4 HEM, U CHL* 

90% c lay gouge. 

uX ARGw Total c lay  replacement. 

Green. Strongly altered, gougy, mixed t u f f  breccia 
Angular blocks o f  ash t u f f  and per l i t e ,  interbeds 
of reuorked c rys ta l  uackes and f.g. bedded ash/ 
seds. P e r l i t i c / r h y o l i t i c  frags. Beds a 

6 - 1  ARGw 
44 CALw 
Pervasive b r igh t  green clay, l o c a l l y  
intense a r g i l l i c  a l tn .  Patchy strong 
s i l i c i f i c a t i o n .  Pervasive ca lc i te  and 
minor c a l c i t e  str ingers. 

Z ip 

Gouge 

Qtz ve in le t .  *I SIL* 

*I ARGw 

*I ARG* 

HOLE NUMBER: CL-91-09 DRILL HOLE RECORD LOGGED BY: P THIERSCH PAGE: 3 



HOLE NUMBER: CL-91-09 

ROCK 
TYPE 

*PERLITE* 

4140.6- 
144.4) 
%BALLS* 

4144.4- 
145.31 
aFAULTm 
4148.9- 
149.01 
<<FAULT>> 
4150.2- 
150.41 
<<FAULT>> 

TEXTURE AND STRUCTURE 

Green, f -g .  P e r l i t i c  net textures and spherul i tes 
i n  aphanit ic f low rock. Ueak c a l c i t e  str ingers. 

Red-brom hematite a l te ra t ion  b a l l s  i n  p e r l i t e !  
(1-5 cm) In te rva l  i s  only s l i g h t l y  more s i l i c i f e d  
than p r e v i w s  in terva l .  

Gouge. 

Red S green. Chaotic gwgy fau l ted  breccia of  
p e r l i t e  and bedded ash/seds (RHYL) u i t h  patches of  
black or  red hematit ic matrix. Bedded ash/seds 
have black a l ternat ing bands. Ueak c a l c i t e  
s t r ingers throughout. 

Green & black. Bedded black banded rhyol i te .  
Highly fractured, 30% gouge. Seds shou minor 
p e r l i t i c  textures and s o f t  sed. deformation. 

Grey green. 80% c lay gouge. 
20% bedded ash/sed frags. 

EOH. LOST HOLE I N  FAULT GOUGE. 

- 
NGLE 
0 CA - 

40 

45 

- 

- 

- 

- 

MINNOVA 1NC. 
DRILL HOLE RECORD 

ALTERATION 

d SIL, U ARC, 
uU CALw str ingers. 
un CHL* 

dl HEMn 

dl- I ARG* 
4 - s  SlLw 
dl HEMn 
40% of  in terva l  i s  gwgy +/- ARG. Minor 
patches of  strong s i l i c i f i c a t i o n .  

DATE: 25-Hay-1992 

uTr p p  u i t h  ch lo r i te  or  i n  Late 
c a l c i t e  str ingers. 

uTr pp on la te  fractures. 

MINERALIZATION 

- 

- 

- 

HOLE NUMBER: CL-91-09 DRILL HOLE RECORD LOGGED BY: P THlERSCH PAGE: 4 

REMARKS 
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HOLE NUMBER: C L - 9 1 - 0 9  ASSAY SHEET DATE: 2 5 - H a y -  1 9 9 2  

Sarrple F r o m  T o  L e n g t h  
(m) (m) (m) 

- - -  

HOLE NUMBER: C L - 9 1 - 0 9  

ESTlMA I - - - - 

GEOCHEMICAL 
Ag A s  B i  C u  Pb S b  Zn A u  F I  

I 

ASSAY SHEET PAGE: 5 

COMMENTS 



HOLE NUMBER: C L - 9 1 - 0 9  

Sarrp le  From To L e n g t h  
(m) (m) (m) 

ASSAY SHEET DATE: 2 5 - n a y - 1 9 9 2  
I 

Ag A s  B i  C u  P b  S b  Z n  F I  

I 

HOLE NUMBER: C L - 9 1 - 0 9  ASSAY SHEET PAGE: 6 



HOLE NUMBER: C L - 9 1 - 0 9  GEOCHEH. SHEET DATE: 25-May-1992 

HOLE NUMBER: C L - 9 1 - 0 9  CEOCHEH. SHEET PAGE: 7 



HOLE NUMBER: C L - 9 1 - 0 9  

Sample From To L e n g t h  
(rn) (m) (m) 

GEOCHEM. SHEET DATE: 25-May-1992 

A g  A s  B i  C u  P b  S b  Z n  A u  Hg F I  
m m m P P ~  P P ~  m m ppb ppb #/m 

HOLE NUMBER: C L - 9 1 - 0 9  GEOCHEM. SHEET PAGE: 8 



HOLE NUMBER: CL-91-09 RW ASSAY DATE: 25-May1992 

From l o  Length 
(m) (m) (L) 

Sun ROO Nunber Fracturs Nunber Veins Angle Comnents 
O f  Length S/LXlOO O f  Per O f  Per 

Fracturs Metres Veins Metres 
S>= 0.00cm 

HOLE NUMBER: CL-91-09 ROO ASSAY PAGE: 9 



MINNOVA INC. 
HOLE NUMBER: C L - 9 1 - 1 0  D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: CLISBAKO 
PROJECT NUMBER: 667 

CLAIM NUMBER: 
LOCATION: N.Z. 

PLOTTING CWRDS GRID: UTM 
NORTH: 41280.0DN 

EAST : 9564. DOE 
ELEV: 1306.00 

ALTERNATE CWRDS GRID: 
NORTH: D+ ON 

EAST: O+ DE 
ELEV: 0.00 

COLLAR GRID AZIMUTH: 290. 0 '  0" COLLAR ASTRONWIC AZIMUTH: 290' 0 '  0" 

DATE STARTED: A u g u s t  25, 1 9 9 1  COLLAR SURVEY: NO 
DATE CWPLETED: A u g u s t  26, 1 9 9 1  MULTlSHOT SURVEY: NO 

DATE LOGGED: S e p t e m b e r  5, 1 9 9 1  RQD LOG: YES 

PULSE EM SURVEY: NO 
.PLUGGED: NO 

HOLE SIZE: NP 

COLLAR D I P :  -45. 0 '  0"  
LENGTH OF THE HOLE: 154.50III 

START DEPTH: D . D h  
FINAL DEPTH: 154.50111 

CONTRACTOR: FRONTIER D R I L L I N G  L I D .  
CASING: TO 12.m. 10ILEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE: I 
DIRECTIONAL DATA: 

HOLE NUMBER: C L - 9 1 - 1 0  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 Comnents 
(m) A z i m u t h  d e g r e e s  T e s t  

8 3 - 5 0  -46 '  0 '  ACID OK 
154.50 -49 '  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 Comments 
(m) A z i n u t h  d e g r e e s  T e s t  



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-91-10 DATE: 25-May1992 

ROCK 
TYPE TEXTURE AND STRUCTURE ALTERATION 

4ASlNGr 

uSTOCKUORK 
BRECCIA* 

417.2-18.2) 
uPERLITlC 
BRECCIA* 
422.2-25.6) 
4UARTZ 
BRECCIA* 

MINERALIZATION 

4 - 3 %  p p  i n  black quartz s t r ingers and 
disseminated i n  s i l i c i f i e d  wall  rock. 

REMARKS 

Yellow brown. Zone of strong quartz stockuorking 
and breccia. 30% of  i n te rva l  i s  faulted and gougy. 

4 - X  ARG, M-1 SIL* 
Patchy Limonit ic staining. 

u1 S lL r  

u! SlLn 

Grey. Highly fractured, minor gouge. u!j SlLn overprints US ARGn 

uTr pyn d I XED 
BRECCIA* 

430.9-32.6) 
aGWGEn 
(33.7-34.1) 
4WGEw 

Yellou-green. P e r l i t i c  (hydro?) breccia dominates 
upper 1/2 o f  in terva l .  Ash t u f f  breccia, and 
snygdaloidal f l o u  i n  Louer 1/2. Generally strongly 
s i l i c i f i e d  matrix. 30% o f  i n te rva l  i s  fau l ted and 
gouw. 

6 ARGn frags 
a+/- SIL* matrix. 
Patchy d CHL, HEM* i n  breccia matrix. 

uASH TUFF* 

*FAULT* 

Yellow L black. Bedded black banded ash tu f f .  
Patchy s i l i c i f i c a t i o n  along sane bedding planes, 
acconpanied by p e r l i t e  textures. Bands il 

4 - S  ARG* 
4 - S  SlL* patchy. 

d r  py i n  black bands* I 
ul-2% pyn as coarse euhedral crysta ls  
associated with ch lor i te .  

Grey green. 50% of  i n te rva l  i s  c lay r i c h  gouge, i n  
s imi lar  ash t u f f  breccia. Minor narrow patches of  
s i l i c i f i c a t i o n  wi th  strong c h l o r i t e  and pyri te. 

6 CHL* 
6+/-ARC* 
Patchy s i l .  

uTUFF 
BRECCIA* 

(53.7-53.81 
uFAULTn 
454.8-55.51 
*PYRITE 

- - 

Pale green. Mixed breccia of bedded black banded 
ash t u f f  frags, p e r l i t i c  ash t u f f ,  clast-supported 
hematit ic breccia u i t h  interbeds of  sandy feldspar 
crysta l  t u f f .  Local p e r l i t i c  textures. 

44-1 ARGr and 
6 CHLw overprinted by loca l l y  intense 
s i l i c i f i c a t i o n .  Local ly gougy. 

el% pyn associated u i t h  ch lo r i te  and as 
replacement nodules il 46.6111. 

6 ARG* frags d 5 X  pyn as matrix t o  1-2 cm t u f f  ( 
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MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-91-10 DATE: 25-May-1992 

ROCK 
TYPE 

BRECCIA* 
i56.6-57.2) 
wSIL ZONE, 

TEXTURE AND STRUCTURE ALTERAT I ON 

US SILn matr ix 

MINERALIZATICU REMARKS 

breccia f rags. 

uTr pp Green quartz breccia ve in and s i l i c i f i c a t i o n .  u l  SIL, S CHLn 

dl ARC, S SIL* 
Strong s i l i c i f i c a t i o n  associated with 
p y r i t e  stringers. 

d - 5 %  p p  i n  quartz str ingers. Yellow green. Bleached in te rva l  o f  moderate p y r i t e  
stockwork. Host rock appears t o  be brecciated f e l d  
spar porphyry. 

Green. Mott led zone of  net texture s i l i c i f i c a t i o n .  
Host may be feldspar porphyry. Looks amygdaloidal 
i n  some places, pseudo-perl i t ic i n  others. Sparse 
d iscrete quartz veins are vuggy, grey, f i ne -  
grained. 

us- I  SIL, M ARGn 

Gouge. 

Green. Generally s t rongly  s i l i c i f i e d  and c h l o r i t -  
ized. Local p e r l i t e  breccia. Pervasive net texture 
Sparse l a t e r  quartz s t r ingers are general ly barren 

Veins iJ 

aS SIL, S CHLm 
Patchy S Arg i l l i c ,  one a l t e r a t i o n  b a l l  
a 79.7 m. 

uTr pp i n  sparse quartz str ingers. Single 1 cm a l te ra t ion  b a l l  iil 79.7 m 

SAMPLE SAW. d X  pp as selvages i n  quartz breccia 
vein iJ 76m. 

Generally barren q tz  stwk zone, wi th  a centra l  
vuggy py r i te - r i ch  breccia ve in iil 76m. 

us SIL* 
Moderate stockwork. 

uTUFF BX* 

483.6-83.9) 
uBX VEIN* 

485.8-84.4) 
*FAULT* 
485.8-86.1) 
uFAULT* 

Grey green. nixed breccia of  p e r l i t i c  frags, ash 
t u f f  frags, porphyry frags, wi th  patches o f  hema- 
t i t i c  matrix. Moderate vuggy quartz s t r ingers i n  
upper ha l f  of in terva l .  

dl-S SIL* patchy 
d - S  ARC* variable 
Generally 4l CHLn 
A r g i l l i c  a l te ra t ion  increases down- 
section. 

uTr pp on Late fractures, associated 
with chlori te. Quartz s t r ingers are 
generally barren. 

P y r i t i c  grey quartz breccia ve in wi th  uh i te  c lay  
f i 1 led vugs. 

Gouge. 

Gouge. 

61% pp as i r regular  blebs i n  quartz 
vein. 

Akndant ch lo r i te  or  green c lay through 
out. 
us- I  ARC* a l tered frags. 
6 - 1  SILa breccia matrix. 

uTr pp associated with st.  c h l o r i t i c  
alterat ion. 

Black B green. Again, mixed breccia o f  bedded ash 
t u f f  frags, feldspar porphyry frags, p e r l i t i c  
textured frags and matrix. Minor patches o f  black 
matrix. 
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HOLE NUMBER: CL-91-10 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

rSlL 6x11 

4109.6- 
110.2) 
rSIL BX* 
.( i i l .a- 
112.6) 
rBLACK BX 
MATR l Xw 
4113.4- 
114.6) 
*BLACK BX 
MATRIX* 

TEXTURE AND STRUCTURE 

Strong hydrothermal overprint,  breccia matr ix i s  
intensely s i l i c i f i e d ,  minor vuggy uh i te  quartz 
str ingers. 

Ssme as above. 

Pale green, f.g. f low banded l a t i t e .  Hematitic 
flow lines, strong f rac tu r ing  gives "hairnet" 
texture with Local jigsaw breccia. Abwdant 
ch lor i te ,  p y r i t e  L quartz f i l l  fractures. Bands il 

Strongly s i l i c i f i e d  banded Lati te, drusy p y r i t i c  
q tz  str ingers. Puartz i s  not c h l o r i t i c .  

Green L red. Similar t o  previous, but nou c h l o r i t ~  
and hematite r ich. L a t i t e  jigsaw brccis. I n  minor 
matr ix supported in terva ls .  matr ix i s  s t rongly  
hematitic, frags are s t r i c t l y  banded Lati te. 

Green L red. Moderate quartz stockuork veins crosl 
cut l a t i t e  breccia. Quartz i s  uh i te  t o  grey, 
essent ia l ly  barren, wi th  Large drusy vugs t o  5 cm 

Veins @ 
Central breccia ve in i s  nested below. 

Red. Central quartz breccia ve in i n  stockwork zon 
Grey quartz i s  barren, u i t h  akndant drusy vugs. 

- 
NCLE 
0 Ch - 

- 

35 

- 

45 
80 

ALTERATION 

4 SIL* pervasive 
US CHL, HEM, PYw along fractures, i n  
breccia matrix. 

*I SILw overprints patchy strong 
a r g i l l i c .  

46 CHL* on fractures. 
46 HEM, i n  matr ix supported breccia 
4 ARRG patchy uS SlLw 

4 6  SIL* 
46 CHL, HEM* 

a1 SIL, I HEM* 
In te rva l  i s  intensely s i l i c i f i e d  and 
flooded by hematite. 

MINERALIZATION 

ul-3X p p  u i t h  c h l o r i t e  coating 
fractures. 

J X  pp i n  grey quartz strngers, as 
coarse blebs and f i n e  disseminations. 

-1% pp disseminated, assoicated with 
c h l o r i t e  and hematite. 

REMARKS 

Depositional? 

Depositional? 

More p y r i t e  occurs i n  c h l o r i t i c  wal l  
rocks than i n  quartz veins. 
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HOLE NUMBER: C L - 9 1 - 1 0  
MINNOVA INC. 

D R I L L  HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

127.9) 
aFAULTu 
4 1 3 1  - 8 -  
131.9) 
*FAULT, 

4143.3- 
143.8) 
aHEMATITIC 
BXu 
4148.8- 
148.9) 
44ICRO 
STUKu 
4149.4- 
150.21 
UJ 1 GSAU 
BXn 

TEXTURE AN0 STRUCTURE 

Flou banded L a t i t e  wi th  minor j igsau breccia. Flou 
bands are hematitic. jigsaw breccia matr ix i s  
c h l o r i t i c  +/- quartz. Sparse quartz s t r ingers also 
carry  p y r i t e  " r i p  up" selvages. 

Vuggy quartz, barren. 

EOH 

- 
NGLE 
0 C I  - 

5 0  

- 

2 0  

- 

ALTERATION 

4 4  CHL, HEMP 
d S I L u  

6 HEM, 4 4  S I L m  

u 1  S I L m  

r S  CHLw, 4 4  S I L m  

MINERALIZATION 

aTr-1% associated with c h l o r i t e  
and i n  sparse quartz stringers. 

REMARKS 
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HOLE NUMBER: C L - 9 1 - 1 0  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

S a r r p l e  From T o  L e n g t h  
(m) (m) (m) 
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HOLE NUMBER: CL-91-10 GEOCHEM. SHEEl DATE: 2 5 - M a y - 1 9 9 2  

Sanple From T o  Length 
(m) (m) (m) 
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Sarrple From To L e n g t h  
(m) (m) (m) 
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HOLE NUMBER: CL-91-10 

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

RPO ASSAY DATE: 25-May-1992 

Sun RPD N h r  Fracturs N h r  Veins Angle Comnent s 
O f  Length S/LX100 O f  Per O f  Per 

Fracturs Metres Veins Metres 
S>= O.OOcm 
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MINNOVA INC. 
HOLE NUMBER: C L - 9 1 - 1 1  D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: CLISBAKO PLOTTING COORDS GRID: UTM ALTERNATE COORDS GRID: COLLAR D I P :  -45. 0 1  0" 
PROJECT NUMBER: 667 NORTH: 41350.00N NORTH: O+ ON LENGTH OF THE HOLE: 194.101~1 

CLAIM NUMBER: EAST : 9591. ODE EAST: O+ OE START DEPTH: 0.00111 
LOCATION: NORTH ZONE ELEV: 1305.00 ELEV: 0.00 FINAL DEPTH: 194.10m 

COLLAR GRID AZIMUTH: 290. 0 '  0" COLLAR ASTRONOMIC AZIMUTH: 290. 0 '  Om# 

DATE STARTED: A u g u s t  27, 1991 COLLAR SURVEY: NO 
DATE COMPLETED: A u g u s t  28, l W l  WJLTISHOT SURVEY: NO 

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

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE: NO 

CONTRACTOR: FRONTIER DRILLING LTD. 
CASING: LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE: 

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 Conments  
(m) A z i n u t h  d e g r e e s  T e s t  
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HOLE NUMBER: CL-91-11 
MINNOVA INC. 

DRlLL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

uCASING/ 
OVERBURDENn 

dVERBURDEN 
W 

uAPHANITIC 
FELSlC 
FLOW, 

428.8-29.31 

uPERLITEw 

TEXTURE AND STRUCTURE 

Boulders and cobbles of  mixed rock types. 

Ol ive green grey, aphanitic. Very f ine-grained t o  
aphanit ic rock. D i s t i n c t i v e  p e r l i t i c  f racture 
suggests a d e v i t r i f i e d  f l o u  of  sane sort.  No 
fragmental o r  bedding textures seen. Dark green 
( c h l o r i t i c )  spots may be r e l i c t  phenocrysts - 
a f t e r  PFt 
Flou banding noted. 

Pale grey, f.g. A well  developed in te rva l  of 
pe r l i t e ,  appears brecciated i n  places. 

A carp l icated zone o f  gougy and healed breccia 
intervals. The f a u l t  contains blocks of  Less d is-  
rupted material.  These reach 50 cm i n  width. Hb-bi 
porphyry and f lou banded or  bedded material noted. 
Breccia sections are p a r t l y  healed by grey qz. The 
clasts, however, appear t o  be strongly a rg i l l i zed .  

Clast o f  Bi-Hb porphyry D 35.5 m. Mafic phenos are 
pervasively ch lor i t ized.  

Matr ix supported f a u l t  breccia carposed of  h igh ly  
a r g i l l i z e d  subrounded clasts. Many shou a l te ra t ion  
r inds - bleaching. 

ALTERATION 

UU ARC, V SILn 
The grouncbnass scratches easi ly  suggest 
ing some a rg i l l i za t ion .  Hai r l ine qz 
s t r ingers are abundant. These are vuggy 
i n  places. At least 2 stages present. 
Pale ye l l ou  c lay f i l l s  fractures. 

4 SIL, U ARGn 
At least tuo generations of  quartz 
in ject ion.  Early stage consists of  
s i l i c i f i c a t i o n  of  the matrix; possibly 
scine hydrothermal brecciat ion on a 
microscopic scale. This quartz has a 
d i s t i n c t  b lue hue. Later grey drusy 
veins cut the ea r l i e r  s i l i ca .  These 
form subparallel sets that have 90 
degree branches. 

uI ARC* 
In te rva l  o f  dark green ch lo r i te  
a l t e r a t i o n  u i t h  f i n e l y  disseminated py. 

ul ARC, M CL, U HEW Intensely 
a r g i l l i z e d  ual l rock fragments i n  a 
ueakly s i l i c i f i e d  matrix. The matr ix i s  
medium green colour due t o  e i ther  green 

uTr py-mc~ 
Mainly as p l a t y  areas on f racture 
surfaces. 

uTr-1% pyn Bladed forms- mostly i n  the 
l a t e r  quartz str ingers. 

REMARKS 
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HOLE NUMBER: CL-91-11 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

*SILICIFIED 
TUFF BXn 

446.6-46.7) 
uRUBBLY 
FAULT, 

*BLACK 
BANDED ASH 
TUFF* 
(Flow 
banded 
rhyo l i t e )  

449.3-49.6) 
*FAULT* 

TEXTURE AND STRUCTURE 

- - -- - 

Grey-green, f .g. A nondescript u n i t  wi th  an 
unusual mott led texture. U i t h  a hand lens -tabular 
feldspar phenocrysts ( t o  5mn) are v i s i b l e  suggest- 
ing i t  i s  probably a porphyry ( f low o r  dyke). The 
in terva l  i s  brecciated over narrou widths and 
strongly altered. 

S i l i ca  replaced ( fau l t?)  breccia consist ing o f  
angular t o  subangular c las ts  of  ua l l rock up t o  
50 mn across. Breccia textures range f r m  p u l l -  
apart or  j igsau t o  randcmly or iented f a u l t  breccia 
Mostly c last  srpported. Matr ix  i s  glassy grey qz. 
Clasts a l tered t o  b r igh t  green i n  places. Looks 
l i k e  green clay. 

Green, c.g. A mixed breccia consist ing of feldspar 
porphyry and Bi-Hb porphyry c lasts .  the matr ix i s  
var iab ly  s i l i c i f i e d  - healed by glassy grey qz. 
Clasts are br ight  green and o f ten  spotted a f t e r  
mafic phenos. Green colour caused by green clay/ 
ch lor i te? 

Green-grey, f.g. A fau l ted and contorted in te rva l  
o f  wel l  bedded ash t u f f .  Beds on a 10-30 cm scale, 
highl ighted by f i n e  black laminae. The matr ix o f  
the ash t u f f  i s  var iab ly  s i l i c i f i e d  by i r regular  
networks and patches o f  f i n e  grained b lw-g rey  
quartz. Veinlets ( t o  5mn) of  v i v i d  green c h l o r i t e  
u i  t h  py cut  the in terva l .  P e r l i t i c  textures 
present lower i n  section. 

c lay or  pervasive ch lo r i te  a l terat ion.  

UU SIL, M-S ARG, U CL?n 
Patchy s i l i c i f i c a t i o n  occurs throughout 
in terva l .  Mostly as a pervasive replace 
rnent o f  the groundnass, krt a lso as 
crosscutt ing breccia veins. Black qz 
s t r ingers occur throughout. 
d SILn Black qz str ingers 8 i r regu la r  
grounhass replacements form a loose 
stockuork zone. Stringers <5n .  A 
crosscutt ing s i l i c a  healed breccia i s  
noted a t  41.4 m. t h i s  feature has a 
t rue width of  about 3 cm. 

4 - 1  SIL, M ARGn 
Pervasive s i l i c i f i c a t i o n  of  the breccia 
matrix. Vuggy cav i t i es  developed i n  the 
quartz. Clasts var iab ly  s i l i c i f i e d ,  
some are strongly a r g i l l i z e d  t o  green 
clay. 

4 SIL, U-M CL, M ARC* 
S i l i c a  healed breccia. Matr ix i s  buggy 
quartz. Clasts green a f te r  c h l o r i t e  or  
green clay. At least 2 phases of  vuggy 
quartz s t r ingers cut matrix and clasts. 
Yellou green a l te ra t ion  of  c las ts  i n  
some places. 

d CL, II SILn Strong green colour dw 
t o  pervasive ch lo r i te  (or green clay). 
Thicker pale coloured beds are 
pervasively s i l i c i f i e d .  

uTr pyn as f i n e  disseminations. 

u lX p p  as disseminations and as 
bladed forms i n  the matrix. I r regu la r  
masses of  p y r i t e  are concentrated i n  
the black s i l i c i f i e d  areas. 

J X  pyn as disseminations i n  c las ts  
and matrix. Marcasite also noted. 

d C  1% - bled& 
Disseminated bladed marcasite c rys ta l s  
i n  matr ix  and i n  clasts. Diss. py cubes 
also noted. 

ulX pyn as disseminated cubes t o  0.5 n 

REMARKS 

L i t t l e  evidence fo r  more than 2 events. 
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HOLE NUMBER: CL-91-11 
MINNOVA INC. 

DRILL HOLE RECORO DATE: 25-May-1992 - 
FROM 

TO 
ROCK 
TYPE / TEXTURE AND STRUCTURE 

<<FAULT BXn 

457.9-58.21 
uBX VEIN* 

~- - 

Grey green. A r g i l l i z e d  breccia carposed of  rounded 
poorly sorted wallrock clasts, sane wi th  wel l -  
developed a l t e r a t i o n  r inds or  halos. Clast suppor- 
ted. Matr ix i s  hematit ic and var iab ly  healed with 
grey aphanit ic s i l i c a .  Ueak pervasive c h l o r i t e  
gives rock a green colour. Clasts range from Zmn 
t o  20 cm. 

MPERLITE~ 

453.4-53.6) 
<<FAULT* 

uVITRIC 
TUFFn 

i t c h e s  of  grey s i  l j c i f  icet ion. I 
Dark grey. Crosscutting breccia ve in consist ing o f  
beige c o l w r e d  rounded wallrock c lasts  (3-40 mn) 
i n  a dark grey, h igh ly  s i l i c e w s  matrix. Breccia 
margins grade from t rue  breccia out i n t o  inc ip ien t  

Pale grey green. A t yp ica l  i n te rva l  o f  web 
textured p e r l i t e .  This i n te rva l  i s  weakly a r g i l l i -  
zed and ch lor i t ized.  

Pale grey. D is t i nc t i ve  u n i t  carposed of  h igh ly  
vesicular (fil led) p m i c e  material.  I n  places, 
vesicles have been f la t tened i n t o  f iamne-l ike 
streaks. Many of  these are ch lor i t ized.  Vesicles 
consti tue up t o  25% o f  the rock. The aphanit ic , 
grwncfnass i s  s t rongly  a r g i l l i z e d  and has Local 

breccia. Fragment supported. 
Upper contact a 57.9 m 30 

157.6-57.7C 

- 

vE'N- ' I Narrow but sharply defined breccia vein carposed 
of 50-60% h igh ly  a r g i l  l i z e d  wallrock frags i n  a 
s i l i c i f i e d  matrix. Upper contact a 57.6 m I j0 

uPERLITEn 
B FLW 
BANDED RHYL 

ALTERATION 

4 - M  SIL, U CL, U ARG* 
Clasts are a r g i l l i z e d  - some have u e l l  
developed a l te ra t ion  rim. Matrix i s  
f i ne  grained and hematitic. I t  i s  
var iab ly  replaced by grey s i l i c a .  

- - 

Green-grey, f.g. Similar t o  the in te rva l  higher up 
the hole. This tnit i s  f a i r l y  massive near the top 
grading &m i n t o  the black banded v i t r i c  ash t u f f  
The banded par ts  also have u e l l  developed p e r l i t i c  
fractures. 

Bedding iil 60.1 m 
0 61.5 m 
a 62.5 m 
a 63.1 m 

4 CL, U ARG* 

40 
22 
08 
15 

d - S  ARC, U SILn 
Pervasive a r g i l l i c  a l terat ion.  Patchy 
s i l i c i f i c a t i o n  of  the groundnnss. Ueak 
ha i r  t h i n  qz microveins uidespread. 
These contain patches of  py that  appear 
t o  overgrou wallrock. 

4 ARG, M-S SIL* Strong a r g i l l i c  
a l te ra t ion  of  the clasts. Pervasive but 
tneven s i l i c i f c a t i o n  o f  the matrix. 

4 ARGm Ueak pervasive a r g i l l i c  a l tera-  
t i o n  throughout interval.  S i l i c i f c a t i o n  
absent. The top 30 cm i s  bleached t o  a 
ye1 low-beige colour. 

MINERALIZATION 

uTr pyn 

Limonite coatings o f  some f racture 
surf aces. 

uTr pp as sparse disseminations, 
patches i n  veins and c lo ts .  Patches of  
bladed marcasite also noted 
4% mcn These also have a rose t te - l i ke  
habit. 

6% pp Finely  disseminated p y r i t e  
throughout matrix. 

fl 

dr  py, < 1% mcn 
Py occurs as sparse disseminated cubes 
throughout the groudmass. Narrow, 
branching qz ve in le ts  f u l l  o f  bladed or  
p la ty  marcasite occur lower i n  the 
in terva l  e.g. iil 62.9 m. 

REMARKS 
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HOLE NUMBER: CL-91-11 
MINNOVA INC.  

DRILL HOLE RECORD - 
FROM 

TO 

64.90 
TC 

67.70 

67.70 
To 

7O.N 

- 
7O.8C 

TC 
74.40 

ROCK 
TYPE 

- 

&ALL1 - 
FERWS 
PERLITE,, 

464.9-65.5) 
<<VES I CULAR 
FLW TOP?m 

d B  
RHYOLITE 
VITRIC 
TUFF* 

*BANDED 
LATITEN 

*BALL I - 
FERWS 
PERLITE* 

478.1-79.3) 

TEXTURE AND STRUCTURE 

Grey. A continuation of the above p e r l i t e  u n i t  
with sane dramatic textura l  changes. This u n i t  i s  
f u l l  o f  ba l l s !  These are rounded sometimes hemati- 
t i c  concretions that  have grom over the p e r l i t i c  
texture. I n  places the p e r l i t i c  fractures para l le l  
the margins o f  the bal ls. t h i s  indicates that  they 
may be grouing on spherulites. B a l l  sizes vary 
from 0.5 cm t o  about 3.5 cm. Textures also vary 
from isolated r d  b a l l s  t o  crouded var iet ies 
uhere the b a l l  rims touch each other. Some b a l l s  
are f i l l e d  or cored by coarse py and qz. 

Grey-green. A spongy textured in terval  carposed of 
uhat appears t o  be b a l l i f e r w s  per l i t e .  This zone 
i s  t y p i f i e d  by about 25% u n f i l l e d  vesicles. These 
may indicate a f l o u  top. 

Green t o  pale broun. A mixed in terval  consist ing 
of u e l l  bedded tuf fs .  the beds vary from 2 cm t o  
over 50 cm. They are conposit ional ly variable. 
They range from v i t r i c  ashes t o  crysta l  ashes. 
Streaky textures i n  the v i t r i c  t u f f s  may ind ic ia te  
some welding. Finer grained dark-green beds shou 
p e r l i t i c  cracks and i n  some places b a l l s  are 
developed e.g. 69.2-69.6 m. These appear t o  
replace cer ta in  beds p re fe ren t ia l l y  (i.e. 
canposi t i  onal l textura l  control) 

Green, f .g. t o  aphanitic. A homogenous u n i t  o f  
u e l l  banded l a t i t e .  Similar t o  the material seen 
i n  previous holes. This unit i s  f i n e  grained, 
almost aphanit ic and aphyric. Bands are high- 
l ighted by hematite veinlets. 

Upper contact a 70.8 m 

Dark green. Similar again t o  the u n i t  higher i n  
the hole. The b a l l s  are lnwh Larger ( t o  40 mn) and 
less packed. They seem t o  be constrained by a 
crude layering i n  the rock. 

ALTERATION 

4 ARG* Sparse yellow veinlets and ueak 
pervasive alteration. P e r l i t i c  cracks 
and b a l l  rims highl ighted by t h i n  rim 
of quartz. 

4 SIL, U ARC* 
Some blue qz f i l l i n g s  noted. 

4 ARC, U CB, U CL* Ueak pervasive 
a r g i l l i c  a l te ra t ion  of gr&ss. 
Ba l l  a l te ra t ion  p re fen t ia l l y  replaces 
sane of the thinner t u f f  beds. This 
may be a form of hematization. Uhite 
sports up t o  2 mn appear t o  be r i d  
or zoned carbonate porphyroblasts. 
These tend t o  occur i n  the more v i t r i c  
tu f fs .  Py-cl veinlets noted. 

UU CL, U HE* 
Py-cl veinlets are f a i r l y  sparse. 
Chlor i te  gives rock a greenish c o l w r .  
Hematite veinlets (earthy) f o l l o u  f Lou 
bands. 
A 1 cm vuggy qz str inger noted 3 74.2 m 

- -- 

4 SIL, U CL, VU ARGw 
Al terat ion seems t o  be increasing i n  
t h i s  interval. S i l i c i f i c a t i o n  of the 
p e r l i t i c  cracks and narrou banded vuggy 
veins are present. Bleaching t o  a 
yel lou c o l w r  over short sections 
indicates patchy a r g i l l i c  alteration. 
4 SILm 

MINERALIZATION 

uTr p p  Patches noted i n  the cores of 
a l te ra t ion  bal ls .  

d - 1 0 %  pym Par t ia l  f i l l i n g  o f  vesicles 
and disseminations i n  groundmass. 

uZ-3% p p  occurs mainly as f i ne  dusting 
of the grwrrinass. Crystal aggregates 
of coarser py occur i n  places. These 
can reach over 1 cm i n  diameter. 
Py-cl microveins also present. 

u1X p p  mostly i n  CL veinlets. 

DATE: 25-May-1992 

REMARKS 

Narrow banded veins 
concentrated between 
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HOLE NUMBER: CL-91-11 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 - 
FROM 

TO 

79.30 
TO 

86.00 

86.00 
TO 

96.60 

96.60 
TO 

100.25 

ROCK 
TYPE 

nBALLI- 
FERWS FLOU 
BANDED 
RHYOLITE* 

1:::::;::t 
aSILICIFIED 
0x11 

uSILICIFIED 
RHYOLITE 
EX* 

497.8-98.1) 
uJIGSAU BX* 
498.5-99.0) 
dICSAU BXD 
499.6-99.81 
UJIGSAU BXr 

TEXTURE AND STRUCTURE 

Green-grey. Black banded, p e r l i t i c  r h y o l i t e  
showing well developed spheroidal textures. The 
spheroids are defined by strong web textures of 
the fractures. These suggest that the o r ig ina l  
t u f f  was h ighly  v i t r i c .  Dark bands are f a i r l y  
widely spaced and i n  places shou convoluted 
layering or so f t  sediment deformation features. 

Banding @ 82.3 m 

Narrou breccia in terval  healed by grey glassy qz. 
Clasts of p e r l i t e  are poor ly  sorted, angular and 
rotated. Some are conpletely replaced by qz. 

Bright green. A h ighly  var iable vlit conposed of 
t u f f  c lasts i n  a f ine-grained c lay a l tered matrix. 
Clasts are mostly angular and randanly oriented. 
Sizes range up t o  5 em. Mostly matrix supported 
but loca l l y  c last  supported. These in tervals  may 
be beds. 

Flooded zone with narrow cocksconb qz veins. Veins 
are p a r t l y  banded and vuggy. Botryoidal textures 
noted i n  the cavit ies. 

Vein lnade up of qz (+CB) blacks arranged i n  a 
random fashion t o  create open cavit ies. 
Replacement of breccia matrix. 

Grey. Similar t o  the above in terval  but u i t h  
bedding or cross cu t t ing  breccia veins (i.e. 
hydrothermal breccias). Jigsaw breccias u i t h  
moderately healed ( s i l i c i f i e d )  matrices are 
abundant throughout. Clasts consist of v i t r i c  
crysta l  t u f f  material. These are subangular and 
generally sorted. Average s ize i s  about 25 mn. 

Bedding @ 98.3 m 

- 
NCLE 
0 CL - 

60 

- 

- 

30 

30 

25 

- 

ALTERATION 

UU ARGm Patchy bleaching of the web 
texture. 

Bleached halo i n  hangingwall of breccia 

rl SIL* 

4 - M  SIL, S ARGr Pervasive br ight  green 
clay a l te ra t ion  of the breccia matrix. 
Clasts are clay a l tered t o  a yellow- 
green c o l w r .  Patchy s i l i c i f i c a t i o n  o f  
the matrix noted. These areas appear as 
grey patches. 

dl SIL* 

4 - M  SlL, U ARG* 
Pervasive yellowish clay a l te ra t ion  o f  
c lasts and matrix. Pervasive s i l i c i f i -  
cation o f  matrix wi th in and inmediately 
adjacent t o  jigsaw breccia. 

US SILm 

4 SILr 

MINERALIZATION 

rTr  pyx 

REMARKS 
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HOLE NUMBER: CL-91-11 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

dlTRIC 
TUFF, 

i100.25- 
102.71 
aPERLITEw 

4108.6- 
108.81 

<<PERLITE* 

4113.9- 
114.3) 
&ALL1 - 
FERWS 
PERLITE, 

-- 

<<PERLITE* 

4115.1- 
119.21 
*BALL I - 
FERWS 
PERLITE, 

4117.3- 
117.51 
1117.5- 

- -- 

TEXTURE AND STRUCTURE 

Grey, f.g. A well-sorted feldspar c rys ta l  ash wi th  
akrrdant green fiamne. These are c lea r l y  squished 
vesicles and glass shards. Many exh ib i t  t yp i ca l  
c m i - l i n e a r  forms. S l igh t  alignnent of  shards 
indicates layering. Possibly a welded wit. 

P e r l i t i c  textures a t  top o f  v i t r i c  ash unit. May 
be a separate more glassy t u f f  bed. 

Bedding O 104.6 m 
Narrow beds o f  p e r l i t e  5-20 n thick occur 
sporadical ly throughout in terva l .  

S l ight  ac id leaching t o  give cav i t i es  - Lined wi th  
drusy quartz i n  places. 

Dark grey. Classic p e r l i t e .  t h i s  i n te rva l  could 
have been a glassy volcanic flow. Ue l l  defined 
curved f racture surfaces def ine a web texture. 
The rock i s  aphanit ic and si l iceous. Probably 
aphanit ic i n  conposition. 

A bedded sequence o f  p e r l i t i c  ash t u f f s  exhib i t ing 
i r regular  shaped b a l l s  along ce r ta in  bedding 
planes. These are densely packed t o  the point  o f  
coalescing i n t o  bubble Like masses. Ba l l s  range 
f rom5 mn t o  15 mn. Bedding iil 113.9 m 

- 

Mediun grey, aphanitic. More o f  the same rock. 
This i n te rva l  contains a f a i r l y  wide zone o f  b a l l s  

Bal ls  scattered throughout t h i s  section. Most are 
completely round, but a feu are camposites or  
amoeboid aggregates. Average s ize i s  about 1.5 mn. 
There i s  a general increase i n  s ize dovn in terva l .  

Pervasive replacement o f  grouKmass by grey quartz 

ALTERATION 

UW ARGw 
Very s l i g h t l y  a rg i l l i zed .  More an 
overa l l  bleaching. 

4 4  CL, U CAB Chlor i te  a l te ra t ion  
increases dom interval.  The matr ix 
also contains increasing amounts of  
c a l c i t e  as p e r l i t e  fracture f i l l i n g s  
and as disseminations i n  the g r o u h s s  
The rock i s  f a i r l y  so f t  conpared t o  the 
previous interval.  

MINERALIZATION 

uTr mcw i n  ac id Leach cav i t i es  near 
base of  in terva l .  

Bladed m noted i n  some cavit ies. 

REMARKS 
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HOLE NUMBER: CL-91-11 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-nay-1992 

ROCK 
TYPE 

127.31 

uTUFF BXv 

4140.1- 
140.41 

uVITRIC 
RHYOLITE 
TUFFS/FB 
RHYOLITEs 

4153.4- 
157.31 

uFLW 
BANDED 
RHYOLITEv 
or FB RHYLI 

4157.9- 
158.01 

TEXTURE AND STRUCTURE 

Green, c.g. A depsotional breccia u n i t  conposed of 
angular crysta l  t u f f  and r h y o l i t e  clasts. The u n i t  
appears t o  be crudely bedded. This i s  based on 
s ize variat ions and c last  populations. Overall, i t  
i s  matrix supported with c lasts up t o  45 mn. 

Bleaching of frags. 

Grey t o  green. A coarser grained block breccia 
consist ing of boulder size fragments o f  flow 
banded rhol i te ,  r h y o l i t i c  material and crysta l  
t u f f .  Between Large clasts, uhich range up t o  60 
mn, smaller poorly sorted breccia frags form a 
matrix. These are mostly fragment supported. No 
bedding i s  v is ib le.  Contact a 148.9 m 

A narrrow zone of strong pervasive c h l o r i t e  altn. 

Pale grey, f.g. A well  laminated section of moder- 
ate t o  h ighly  si l iceous f e l s i c  ash tu f f s .  P e r l i t i c  
textures occur throughout suggesting a high 
o r ig ina l  glass canponent. Fine lamination noted on 
a an t o  cm scale. I n  places these are contorted by 
sof t  sediment deformation. Laminations a 

Siliceous section. Probably primary - not 
introduced. 

-- 

Green-pink, f.g. D e v i t r i f i e d  f l o u  banded rhyol i te .  
Pink and greenalteration make t h i s  u n i t  d i s t inc t .  
Bedding i s  on a 1 t o  50 cm scale. One Large bed o f  
s i l iceous-rhyol i te  t u f f  i s  noted from 159.4 t o  
159.9 m. Bedding O 159.2 m 

Pyr i te-calc i te  vein. 

ALTERATION 

dl-s CA, n CLB 

dl CL, U CA, U SIL* 
Clasts and matrix contain pervasive 
ch lo r i te  and c a l c i t e  as microveins and 
as matrix. Local patches of s i l i c i f i -  
cation noted i n  breccia matrix. Patches 
of b row hematite also occur i n  matrix. 

d - S  ARC, U-M CL, CAv 
Clay a l terat ion distinguishes t h i s  
in terval  from the previous one. Large 
segments of the in terval  are bleached 
t o  a yellou-grey by the c lay altn. 
These sections contain local  qz-py 
stockuorks made up t o  microveinlets. 
Calcite veinlets up t o  1 cm noted 
throughout in terval .  

US CLn 

US CL, n CAM 

4 CAW Not very altered. Possibly 
s l i g h t l y  arg i l l ized.  A Loose stockwork 
of ca lc i te  microveins i s  present 
throughout. These do not exceed 1 cm 
i n  width. 

-- 

4-M CA, u CL, n K F ? ~  
Banded pale green and pink a l terat ion.  
Green caused by weak chlor i te .  Pink 
could be feldspar. This however does 
not s ta in with coba l t i n i t i t e .  

MINERALIZATION 

uTr-3% p y ~  Variable p y r i t e  content 
gradually increasing downhole. Most 
occurs as disseminated cubes i n  matrix. 
Crystal aggregates o f  py up t o  5 mn 
across also noted. These are qu i te  
sparse. 

6% p y ~  i n  microveins i n  a r g i l l i c  
altered breccia host. 

45-20% p y ~  as disseminations. 

d - 1 0 %  pyB 

UI-m p y ~  

&OX py veinn 

REMARKS 
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HOLE NUMBER: CL-91-11 

ROCK 
TYPE 

4159.4- 
159.9) 
%RHYOLITE 
ASH TUFFn 

1160.4- 
160.7) 
4 2  STUKn 

<<HEMAT IT I C 
RHYOLITE 
BXn 

4178.9- 
183.0) 
4 180.4- 
180.7) 
1183.0- 
184.11 

&LACK 
BANDED 
RHYOLlTEn 

4la4.l- 
188.7) 

194.2 M 

Fa i r l y  massive, s i l iceous t u f f  bed. Crude banding 
v is ib le.  Distinguished by f i n e  spots of py. These 
are about 0.5 nm wide and make up about 1% of rock 

TEXTURE AND STRUCTURE 

Hydrobrecciated and healed interval. Grey qz veins 
form stockwork over short interval. One has a 
f a i r l y  large (4 cm) wggy cavi ty  O 160.6 m. Clasts 
are of s i l i c i f e d  ash t u f f .  

Green-broun, c.g. A coarse grained in terval  of 
block t u f f  breccia. Contains fragments up t o  60 cm 
of black B white s t r iped FB rhyol i te ,  p e r l i t i c  
v i t r i c  ash t u f f  and crysta l  t u f f .  Matrix i s  also 
of f i n e  grained breccia cemented by hematite. 
Clasts are angular and poorly sorted. Al terat ion 
i s  also patchy - probably contro l led by c last  
chemistry. dominantly p ropy l i t i c .  

ANGL 
TO C 

White, f.g. Flou banded r h y o l i t e  wi th d is t inc t i ve  
5-10 nm black bands. These are spaced a t  1 t o  10 
cm intervals. Near top of the interval, the rock 
i s  ueakly c h l o r i t i c  with 10-15 cm interbeds of 
l I I e d i ~  t o  dark brown crysta l  tu f f s .  At around 
188.3 m the ashes become white and qz r ich.  They 
remain t h i s  way t o  EOH. Beds &I 188.7 m 

EOH I 

MINNOVA INC. 
DRILL HOLE RECORD 

%I SlLu Veins have patches of ye1 Lou 
clay as selvages. 

44-M CA, M CLm 
Chlor i te  occurs as intense a l terat ion 
of c lasts and grounhass over 1-2 m 
sectins. These have abundant ca lc i te  
str ingers which form a loose stockwork. 

u1X py spots* 

-- - 

u1-3% p y ~  as disseminations pr imar i ly  
i n  the most c h l o r i t i c  zones. 

a x  py- STuKn 
Pyr i te  s t r ingers occur throughout the 
interval. These are mostly narrow - up 
t o  1 nm. Pods of py also noted near 
bottom o f  hole. These may be i r regular  
veins. Most o f  these reach 1 cm across. 

DATE: 25-May-1992 

REMARKS 
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HOLE NUMBER: C L - 9 1 - 1 1  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

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

HOLE NUMBER: C L - 9 1 - 1 1  ASSAY SHEET PACE: 1 0  

ESTlMA I GEOCHEMICAL 
Ag As B i  Cu P b  S b  Zn Au F I  

COMMENTS 

I 



HOLE NUMBER: CL-91-11 

Sample From 
(m) 

Length 
(m) - 
0.30 
2-00 

2.00 
0.50 
0.60 
1.50 
1.80 

0.70 
1.30 

ASSAY SHEET DATE: 25-May-1992 
I 

Ag As B i  Cu Pb Sb Zn Au F I 

HOLE NUMBER: CL-91-11 ASSAY SHEET PAGE: 11 



HOLE NUMBER: C L - 9 1 - 1 1  GEOCHEM. SHEET DATE: 25-May-1992 

Sanple From To Length 
(m) (m) (m) 

HOLE NUMBER: CL-91-11 GEOCHEH. SHEET PAGE: 12 
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HOLE NUMBER: C L - 9 1 - 1 2  
MINNOVA INC. 

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

PROJECT NAME: 
PROJECT NUMBER: 

CLAIM NUMBER: 
LOCATION: 

CL l SBAKO 
667 

NORTH ZONE 

PLOTTING COORDS GRIO: UTM 
NORTH: 4 1 3 6 6 . 0 0 1  

EAST: 9436.00E 
ELEV: 1300.00  

ALTERNATE COORDS GRIO: 
NORTH: O + O N  

EAST: O+ OE 
ELEV: 0 .00  

COLLAR DIP:  -55. 0'  0" 
LENGTH OF THE HOLE: 197.20m 

START DEPTH: O . O h  
F I N A L  DEPTH: 197.20111 

COLLAR GRID AZIMUTH: 290. 0' 0 "  

DATE STARTED: A u g u s t  28, 1991 COLLAR SURVEY: NO 
DATE COEIPLETED: A u g u s t  3 0 ,  1991 MULTISHOT SURVEY: NO 

DATE LOGGED: S e p t e m b e r  7, 1991 RQD LOG: YES 

COLLAR ASTRONOHIC AZIMUTH: 290. 0 '  0'' 

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE: NO 

CONTRACTOR: FRONTIER D R I L L I N G  LTD. 
CASING: 10' LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE : 

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 a r m e n t s  
(m) A z i m u t h  d e g r e e s  T e s t  

35.70 -55 '  0 '  ACID OK 

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 a r m e n 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 1 - 1 2  D R I L L  HOLE RECORD LOGGED BY: D.R. HEBERLEIN PAGE: I 



HOLE NUMBER: CL-91-12 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 - 
FROM 

TO 
ROCK 
TYPE 

uLAP1LLI 
TUFF* 

uBEDDED 
CRYSTAL 
TUFFS* 

(82.7-83.0) 
%FAULT 
GOUGE* 
483.3-83.6) 
rFAULTn 
490.1-90.31 

41NERAL'ZD 
FAULT ZONE, 

499.7- 
101.2) 
dASSIM 
YELLCU 
CLAY* 
4102.2- 
102.71 
uPYRITlZED 
FAULT BX* 

4103.9- 

-- -- 

TEXTURE AND STRUCTURE 

Ol ive green, c.g. A th i ck  mit carposed predmin- 
an t l y  o f  angular r h y o l i t e  l a p i l l i  i n  a f i n e  gra in 
tuffaceous matrix. Clasts are randomly oriented 
u i t h  no apparent layering o r  bedding. Sizes vary 
from 0.5 t o  50 am. Clast types include s e r i c i t i z e d  
Pz-feldspar phyric rhyol i te ,  pe r l i t e ,  and amygdal- 
o ida l  andesite. Rare c las ts  of  py r i t i zed  material 
noted. These occur 'd 61.6 and 70.4 m. 

Grey green. A t h i c k l y  bedded seqwnce of  feldspar, 
fe ldspar-b iot i te  and c rys ta l  l i t h i c  tu f f s .  Beds 
range from 10 t o  120 cm i n  apparent thickness. 
Grading noted i n  some sections. These f i n e  upwards 
(e.9. 84.6-85.5~1). Narrow in terva ls  of  l i t h i c  t u f f  
and L a p i l l i  t u f f  also present. Some c rys ta l  t u f f  
beds contain up t o  35% mafic minerals. Their habi t  
suggests b i o t i t e  and Hb. Bedding @ 90.6 m 

Narrow st r ingers qz u i t h  bleached envelopes form 
a narrow stockuork zone. 

- - --- - - 

Yellow-green. A canplex zone of  intensely clay- 
a l tered f a u l t  breccia. Where present the host rock 
appears t o  be the c rys ta l  t u f f s  described above. 
Several sub-intervals defined by a l t e r a t i o n  and 
fau l t i ng  textures are present. 

Intensely c lay a l tered f a u l t  breccia. Zone consist 
lnostly o f  dense yel lou-grey c lay with angular, 
lnore canpetent c las ts  o f  less a l tered u a l l  rock. 
Scine frags are moderately s i l i c i f i e d .  P y r i t i c  Pz 
vein c lasts  abuuiant Low i n  the in terva l .  These 
reach 3 cm i n  length. 

- 
NGLI 
0 CI - 

40 

- 

ALTERATION 

4 - X  ARC, S SER* 
Pervasive c lay -se r i c i te  a l terat ion.  
Matr ix i s  pervasively a l tered t o  an 
o l i v e  green clay, possibly celadonite. 
L a p i l l i  are altered t o  a white c lay 
and/or ser ic i te .  Ser ic i te  noted due t o  
i t s  s i l k y  sheen. 

nl ARC, S SERB As above. Complete c lay 
replacement of  c lasts  and matrix. 
Primary textures however are not dest- 
royed. 
Calc i te  i s  present as irregular, d i s -  
continuous str ingers and as f i n e  
grained cement t o  the matrx. 

UI ARG, u SILw Intense a r g i l l i c  a l t e r -  
a t i on  of  the f a u l t  zone t o  a massive 
gwgy in terva l  u i t h  rennant angular 
clasts. 

Almost canplete replacement by clay. 
The zone i s  pu t t y - l i ke  and eas i l y  
squashed. 

MINERALIZATION 

Only seen i n  scattered p y r i t i z e d  c las ts  
These are pre-depositional as the c las t  
boundaries cut the py r i  t i z a t i o n  bound- 
aries. Dark grey ve in le ts  near top of  
the hole are py-clay. 

aTr pp Pyr i t i c -s i l i ceous  c lasts  noted 
i n  the l i t h i c  sections. Traces of  d iss-  
eminated py also noted thrwghout. 

6% p p  as f i n e l y  disseminated crysta ls  
throughout s i l .  matrix. 

d - 5 %  p p  
Most p y r i t e  occurs as f ine-grained 
c lasts  i n  the f a u l t  gouge. I n  places, 
houever, p y r i t e  forns the matr ix t o  
f a u l t  breccia and stockuork zones u i t h -  
i n  the fau l t .  This could be a s ign i -  
f icant  hydrothermal conduit. 

4% pyn disseminated. 

d -10% p p  as i r regular  patches - 
perhaps replacing c lasts  or  i n te r -  
s t i t i a l  t o  r e l i c t  c lasts  

REMARKS 

XRD sample 
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HOLE NUMBER: CL-91-12 - 
FROM 

TO 
ROCK 
TYPE 

104.81 
@YRITIC 
HEALED 
FAULT 0x1 

4104.8- 
106.81 
<<CLAY 
STUKa 

*FELDSPAR 
CRYSTAL 
TUFF* 

-- 

rFAULT BX* 

*FELDSPAR 
PORPHYRY a 

4120.6- 
120.8) 

TEXTURE AND STRUCTURE 

A zone of hydrofractured and brecciated fau l t  
material healed and stockworked by fine-grained 
pyri te. Host rock i s  mostly flow banded rhyo l i te  
or la t i te .  Clasts o f  f a u l t  breccia noted - mlti- 
phase. Lwer  contact a 

A zone of yellow-grey c lay veinlets. These form an 
irregular stockuork. 

Uhite, m.g. A feldspar-qr phyric rhyol i te .  C w l d  
be in t rus ive (i.e. dyke) or c w l d  be a welded ash 
f l w .  No f la t ten ing  o r  banding textures noted, 
therefore most L ike ly  a feeder dyke. From top t o  
bottom of the in terval ,  the degree of a r g i l l i c  
a l te ra t ion  diminishes from strong t o  weak. 

Pale green. A f a i r l y  faul ted in terval  o f  feldspar 
crysta l  ash t u f f .  L a p i l l i  s ize c lasts o f  p e r l i t i c  
rhyo l i te  noted. The largest i s  about 5 cm i n  diem. 

Fault contact O 115.6 m 

Grey. Cougy and h igh ly  brecciated f a u l t  zone 
containing perhaps 90% rock fragments o f  various 
types. The dominant type i s  ve in material. This 
consists of rourded h igh ly  p y r i t i c  s i l iceous 
material - perhaps vein. Rhyoli te and c lasts of 
intense clay material - the feldspar crysta l  t u f f  
also seen. Loner contact 

Green, f.9. Feldspar phyric rock with crude f lw 
banding-like textures. Euhedral.plagioc1ase phenos 
up t o  5 mn i n  s ize conprise 15-2-X of the rock. 
Grwndnass i s  aphanit ic and pervasively altered. 
The in terval  i s  var iably  broken, some sections 
are almost gougy, possibly due t o  proximity t o  
the fault.  

- 
NGLE 
0 C I  

40 

- 

- 

25 

- 

25 

- 

MINNOVA INC. 
DRILL HOLE RECORD 

ALTERATION 

d A  ARC* A r g i l l i c  a l te ra t ion  decreases 
i n  in tensi ty  from top t o  bottom. Mostly 
as a l terat ion o f  grwncinass feldspar. 

4 - S  ARG, U SILw 
Pervasive clay and/or green ser i c i te  
a l te ra t ion  of the matrix. Plagioclase 
crysta l  forms u e l l  preserved. Lapi lli 
are not as altered. I r regular  veinlets 
o f  uhi te or grey q r  form a very sparse 
stockuork. Rare p y r i t e  ve in lets  also 
occur. 

*I ARGw Intense pervasive a r g i l l i c  
alteration. Clasts of ve in and s i l i c i -  
f i e d  material also noted. 

4 - S  ARG, U CLw Pervasive c lay a l t e r -  
a t ion  of the phenos and the clasts. 
The phenos are yellou-brown t o  green i n  
co lwr ,  uh i le  the grwncinass i s  an 
o l i v e  green t o  pink. Narrou veinlets 
u i t h  ch lo r i te  envelopes qu i te  abmdant. 
NO ca lc i te  seen however. Yellou clay 
veins noted belou 123.0 m. 

MINERALIZATION 

uZO-30% py~ As a breccia matrix and as 
broken veinlets. 

upy + MC-3% as a weak stockuork. Vein 
Lets are randomly oriented and range up 
t o  3 m. One Larger breccia vein up t o  
3 cm wide i s  present a t  108.7 m. This 
contains f i ne  marcasite blades. 

uTr-1% p y ~  as microveins. 

4 - 5 %  pyw as patches, ve in fragments 
and as disseminations through the 
fau l t  matrix. 

4% pyw Narrou p y r i t e  str ingers are 
widespread throughout interval. Py r i te  
veinlets increase i n  frequency t o  
b o t t m  of interval. 

DATE: 25-May-1992 

REMARKS 

Mineral ization syn-faulting. 

Core badly broken a t  110.7 m. 

Dyke or flow? 
Intermediate? 
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HOLE NUMBER: CL-91-12 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 - 
FROM 

TO 
ROCK 
TYPE 

uLATlTEw 

1123.7- 
126.1) 

1125.0- 
125.3) 
NF AULTw 

(126.1- 
126.61 

(126.6- 
126.62) 

*SILICIFIED 
FAULT BXw 

uPY STUKw 
uFELDSPAR 
PORPHYRY 
CRYSTAL 
TUFF* 

4129.7- 
129.8) 
uVEIN BXw 
4130.8- 

TEXTURE AN0 STRUCTURE 

Beige, f.g. Flou banded l a t i t e  in terva l .  As u i t h  
the previous intervals, t h i s  u n i t  i s  intensely 
broken by fau l t ing.  Narrou zones of  gouge noted 
throughout. 

Rubble and gougy f a u l t  breccia. Mostly a r g i l l i z e d  
and m i l l e d  ual l rock fragments up t o  1 cm. Weak 
p y r i t i z a t i o n  of  matrix. 

2 cm c h l o r i t e  vein on contact. 

Same texture as the f a u l t  gouge i n  the p r e v i w s  
in te rva l  but canpletely healed by glassy grey qz. 
The most abudant c las t  type i s  the f l o u  banded 
l a t i t e .  Lower contact O 

Yellou grey, f.g. A th ick in te rva l  o f  feldspar 
c rys ta l  t u f f  orpophyry - d i f f i c u l t  t o  t e l l  uhich. 
Plagioclase phenocrysts canprise about 10-20% o f  
the uni t .  These are mostly euhedral and range f ran  
3 t o  &rm across. Most are a l tered t o  a pale ye l l ou  
clay. I n  s i l i c i f i e d  portions, weak banding i s  
present. This i s  h igh l ighted by aligrment o f  pheno 
crysts  and flow textures i n  the matrix. Pale grey 
t o  pink tabular phenocrysts may be r e l i c t  b i o t i t e s  
or  Hb. A feu rounded qz phenos a lso noted. 

Banding &I 131.7 m 

- 
NGLE 
0 CA - 

- 

20 

40 

- 

40 

- 

45 

ALTERATION 

4-M ARC, U SILw A r g i l l i c  a l te ra t ion  
decreases dramatical ly i n  t h i s  in terva l  
Rock i s  increasingly s i l i c i f e d  t o  Lower 
contact. 

US-I ARGw Gougy and strongly a r g i l l i z e d  
zone. Breccia textures u i t h  si l iceous 
c las ts  - possibly ve in material. 

*I SILw Fault breccia conpletely healed 
by grey glassy s i l i ca .  The frags are 

more or  less s i l i c i f i e d  also. Most, 
houever, can s t i l l  be scratched u i t h  a 
knife. 

4 - S  SIL, U-M ARGw 
Pervasive a r g i l l i c  a l te ra t ion  i s  dani- 
nant over s i l i c i f i c a t i o n .  Feldspar 
phenos are p re fe ren t ia l l y  a l tered t o  a 
ye l lou clay. the matr ix i s  also ueakly 
t o  moderately c lay altered. Si l i c i f  ica- 
t i o n  i s  patchy (see belou) Di f fuse 
zones of  grey - pervasive s i l i c i f i c a t -  
ion gradually becane more abundant and 
stronger domhole. 
Narrou s i l i c i f i c a t i o n  envelopes rp t o  
2 mn wide occur arowd sane str ingers. 

e l  SIL* 

- - - 

MINERALIZATION I REMARKS 

Atamdant t o  strong py veining pa ra l l e l  
t o  and perpindicular t o  f l o u  banding. 
Coarser veins contain bladed marcasite 
crystals. 
US% py, 1-3% mcw 

upy STW 15% Dusty py-K veins fo l low 
f l o u  banding i n  the Lati te. 

d X  py + m r  Most sulphide occurs in 
the qz matr ix as f i n e  grained t o  dusty 
masses. This gives the breccia a dark 
grey t o  black c o l w r  i n  places. 

US-20% p y ~  Well developed stockuork 
o f  py and py-qz veinlets. Marcasite 
also f a i r l y  abudant i n  the veins. 
Vein densi t ies vary but average about 
13 per metre. 
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HOLE NUMBER: CL-91-12 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

FROM 
TO 

ROCK 
TYPE 

130.91 
4132.2- 
132.51 
4136.6- 
140.9) 
uFAULTw 

c6ILIClFIED 
BXn 

nFELDSPAR 
CRYSTAL 
TUFFn 
(VITRIC 
TUFF) 

4160.4- 
160.91 

uSlLICIFlED 
BXw 
(HYDRO- 
THERMAL) 

i163.8- 
164.1) 
*SANDY BXn 

4164.2- 
164.4) 

TEXTURE AND STRUCTURE 

Approaching another f a u l t  zone. The rock i s  more 
fractured and gougy. 

Grey. Highly s i l i c i f e d  breccia zone - u i t h  hetero- 
l i t h i c  fragment population. Clasts are h igh ly  angu 
Lar and poorly sorted. Clasts range from <0.5 cm 
t o  > l5 cm. Most are conpletely randomly oriented. 
Clast types noted include feldspar porphyry, 
l a p i l l i  t u f f  and f i n e  grained L i t h i c  ash t u f f .  The 
breccia i s  i n  par t  matr ix  supported and i n  par t  
fragment supported. Un i t  may be a deposit ional or  
healed f a u l t  breccia. 

Yellou grey, f.g. A th i ck  u n i t  o f  feldspar c rys ta l  
t u f f .  The rock consists of  about 20% euhedral 
feldspar phenocrysts i n  a c lay a l tered aphanit ic 
matrix. Some in terva ls  i n  the u n i t  shou a strong 
f l a t ten ing  texture suggestive o f  welding. Best 
exanple occurs a t  151.3-152.0 m. U i t h  hand Lens 
d i s t i n c t  shards are v i s ib le .  Banding O 157.0 m 

Grey. A spectacular breccia zone consist ing o f  
angular and rotated c las ts  o f  wallrock i n  a 
carp lete ly  s i l i c i f i e d  matrix. The c las ts  are 
unsorted u i t h  max. dimensions of  about 80 mn. 
Sane textures Look l i k e  m i l l i n g  - as the c las ts  
are g r o v d  down t o  a very small size. 

A sorted and u n s i l i c i f e d  sect ion w i th in  the 
s i l i c i f e d  uni t .  

Grey. St ructura l ly  brecciated in terva l .  This zone 
contains more rouded  c las ts  of  various volcanic 
u a l l  rocks and also c las ts  of  s i l i c i f e d  breccia. 
t h i s  suggests a l a t e  structure. Unl ike the above 
breccia, t h i s  one i s  t o t a l l y  c las t  supported. 

ALTERATION 

<<I SIL* 

dl-S SILn d - S  ARC* 

6 - 1  SILw Pervasive replacement of  
breccia matr ix by grey glassy quartz. 
Matr ix has some open spaces f i l l e d  by 
yel lou clay. These corrprise <5% o f  zone 
Clasts are a r g i l l i z e d  and var iab ly  s i l -  
i c i f i ed .  Sane have bleached a l te ra t ion  
haloes. P y r i t e  c lasts  also noted. These 
may be from pre-ex is t ing stockuork. 

dl-S ARG, U SILm 
Phenos and grwndmass are carp lete ly  
a r g i l l i z e d  and perhaps ser ic i t ized.  
Phenos a l tered t o  a yellow green clay. 
Areas of  pervasive s i l i c i f i c a t i o n  shou 
~p a rnediun grey zone i n  which the 
feldspars are white (e.g. 156.0 m) 

UI SILm Strong pervasive s i l i c i f i c a t i o n  
Possible s i l i c a  heal ing o f  a hydro- 
thermal conduit. The breccia i s  cut by 
a 5 cm porcellanous qz vein 7 164.5 m. 
Bright green c lay  patches and a l tered 
c lasts  scattered through zone. 

Ueakly consolidated o r  cemented. 

4 - S  SIL, U ARGm 

MINERALIZATION 

u2-5% p p  Mostly as rovded  " c l a ~ t s ~ ~  
of  ve in material. Fine disseminated 
p y r i t e  a lso noted i n  the darker s i l i c a  
matrix. Py r i te  replacement of  c las ts  
noted. Py crysta l  aggregates form cores 
t o  feldspar porphyry clasts. 

4 - 5 %  py STUKu Pyr i te  stockuork 
developed throughout un i t .  Pz-py 
occur every 10-15 cm. These reach 3 rrrn 
i n  width and have essent ia l ly  random 
orientat ions. 

d - 1 0 %  pyn as c lasts  of  f i n e  grained 
p y r i t e  and as rim a r o u d  Larger c las ts  
I n  places the rim have become detached 
t o  form pseudo-clasts. 

4 5 %  pyn as c lasts  i n  the breccia. 

~ 3 5 %  p p  Mainly as c lasts  u i t h i n  the 
breccia. Some vein l ike streaks also 
noted. 

REMARKS 

XRD senple O 166.3 m. 
Green clay. 
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MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-91-12 DATE: 25-May-1992 - 

FROM 
TO MINERALIZATION 

ROCK 
TYPE TEXTURE AND STRUCTURE ALTERATION REMARKS 

4165.5- 
166.1) 
daZ-PY 
STUK* 

i166.1- 
166.2) 
aFAULT 
GOUGE* 
4166.7- 
167.1) 

Max. fragment s ize i s  40 mn. 

Ye l lw .  Bleached and st rongly  s i l i c i f e d  feldspar 
porphyry. I r regu la r  stockuork of  qz-py veins 
throughout section. 

US SIL, M ARG* ~ 3 %  pyn as vein f i l l i n g s .  

Contains fragments of  grey qz veins and akndant 
br ight  green clay. Lower contact D 165.6 m 

eS ARG, S CL* Strong green colour 
caused e i ther  by ch lo r i te  or  green c lay 
Section has a gougy habit. 

Yel lou grey. S imi lar  t o  the previous f a u l t  breccia 
but var iab ly  s i l i c i f e d .  Clast supported - poorly 
sorted. Max. fragment s i ze  i s  about 15 cm. Clast 
types include feldspar pophyry 8 qz-py vein. Less 
s i l i c i f e d  sections are d i s t i n c t l y  gougy. These are 
mostly composed o f  u h i t e  t o  grey clay. 

Pale green, m.g. t h i n l y  bedded crysta l  ash t u f f s  
composed mainly o f  uh i te  feldspar crystals. Beds 
are defined by g ra in  size. Most are about 3-5 cm 
thick. Small l a p i l l i  occur i n  thicker beds. These 
reach 3 cm i n  diameter. 

d l -S SIL, M ARG* 
S i l i c i f i c a t i o n  decreasing domhole. 

4% pp as c lasts  and ribbony patches 
i n  breccia. 

<6ILICIFIED 
BX* 

-CRYSTAL 
ASH TUFFS, 

UU ARC* Pale green a l te ra t ion  o f  ground 
mass could be se r i c i t i za t ion .  

4% pp as disseminated euhedral 
crysta ls  i n  matr ix and as narrou vein- 
Lets. Bladed f o r m  noted. These could 
be marcasite. 

WFLW 
BANDED 
RHYOLlTEw 

dHYOLITE 
BX* 

*FELDSPAR 
BIOTITE 
PORPHYRY, 

Pale green. A Large block or  bed of  p e r l i t e  banded 
rhyol i te .  Black v i t reous bands up t o  1 cm uide 
t y p i f y  t h i s  unit. 

dl ARG* Pervasive a r g i l l i c  alterat ion. 
Pale green c o l w r  may also be due t o  
s e r i c i  te. 

41 -3% pp as veinlets. 

Purple 8 green, c.g. A chaotic nonanictic breccia 
canposed of  f Lou banded r h y o l i t e  c lasts  from ~ r m  t o  
over a metre i n  size. The c las ts  are angular and 
s i t  i n  a f i n e  grained breccia matr ix uhich i s  
pervasively hematized. The r h y o l i t e  c lasts  are 
s t rongly  f l w  banded and exh ib i t  p e r l i t i c  textures 
suggesting that  they uere once glassy. 

UU ARG, M HE* Ueak a r g i l l i c  a l t / se r i c  
o f  the d e v i t r i f i e d  rhyo l i t e  clasts. 
Matr ix healed with hematite. 

4% p p  Pyr i t i za t ion  of  small clasts. 
Py a lso occurs as cubes i n  hematit ic 
matr ix  and i n  micro f rac tws .  

Green, m.g. A hanogenous porphy r i t i c  in t rus ion 
consist ing o f  euhedral plagioclase phenocrysts i n  
a medium grained matr ix  o f  qz-PF and b io t i t e .  The 
top 2 t o  3 metres are f low banded. This i s  high- 
l ighted by more qz r i c h  layers and a l i g m n t  of  
b i o t i t e  phenos. 

4 CL* Ueak ch lo r i t i za t ion  of  the 
mafics. 

Intrusion! ! 
-c.g CL-91-05 
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TEXTURE AND STRUCTURE ALTERATION 
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MINERALIZATION 
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HOLE NUMBER: C L - 9 1 - 1 2  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

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

ESTlMA I GEOCHEMICAL 
A g  A s  B i  C u  P b  S b  Zn A u  

COMMENTS 
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HOLE NUMBER: C L - 9 1 - 1 2  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

S a r r p l e  From T o  L e n g t h  
(m) (m) (m) 
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HOLE NUMBER: C L - 9 1 - 1 2  GEOCHEM. SHEET DATE: 2 5 - M a y - 1 9 9 2  

S a n p l e  From T o  L e n g t h  I Ag A s  B i  C u  P b  S b  Z n  A u  Hg F I  

HOLE NUMBER: C L - 9 1 - 1 2  GEOCHEM. SHEET PAGE: 1 0  



HOLE NUMBER: C L - 9 1 - 1 2  GEOCHEM. SHEET DATE: 2 5 - M a y 1 9 9 2  

S a m p l e  From To Length 
(m) (m) (m) 
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HOLE NUMBER: CL-91-12 ROD ASSAY DATE: 25-May-1992 

HOLE NUMBER: CL-91-12 ROD ASSAY PAGE: 12 

From To Length 
( rn )  (m) (L) 

- - -- - 

Sun ROD Nuher Fracturs Nuher Veins Angle C m n t s  
Of Length S/LX100 Of Per Of Per 

Fracturs Metres Veins Metres 
S>= O.OOcm 



MINNOVA INC. 
HOLE NUMBER: CL-91-13 D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: CLISBAKO PLOTTING CWRDS GRID: UTM ALTERNATE CWROS GRID: COLLAR DIP:  -55. 0 '  0' 
PROJECT NUMBER: 6 6 7  NORTH: 39182.00N NORTH: W O N  LENGTH OF THE HOLE: 151.50m 

CLAIM NUMBER: EAST: 9932.00E EAST: W OE START DEPTH: O.OOm 
LOCATION: S W T H  ZONE ELEV: 1290.00 ELEV: 0.00 FINAL DEPTH: 151.50111 

COLLAR GRID AZIMUTH: ' ' " COLLAR ASTRONOMIC AZIMUTH: 315 '  0 '  0"  

DATE STARTED: A u g u s t  30. 1 9 9 1  COLLAR SURVEY: NO 
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CONTRACTOR: FRONTIER D R I L L I N G  LTD. 
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE : 

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 ~ 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  

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 a m n e n t s  
A z i n u t h  d e g r e e s  T e s t  

105.80 -46' 0 '  ACID OK 
151.50 -47' 0 '  ACID OK 
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HOLE NUMBER: CL-91-13 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

FROM 
TO 

0.00 
TO 

3.10 

ROCK 
TYPE 

<&AS I NGn 

dUARTZ BXr 

414.0-14.61 
#FAULT* 
436.0-36.51 
*FAULTm 
439.1-40.6) 
*FAULT, 

1::::::;::t 
*FAULT% 
456.6-58.61 
uFAULTn 
464.2-66.6) 
FAULT 

TEXTURE AND STRUCTURE 

Overburden 

Black & white. Intense stockuork-breccia of  
p y r i t i c  black t o  grey quartz. Quartz near 
chalcedonic. Lithology appears t o  be amygdaloidal 
quartz eye porphyry. 

Black 8 grey. Intensely a r g i l l i z e d  and fractured 
p y r i t i c  stockuork zone. Microveins and breccias of  
black quartz carry v.f.g. pyr i te .  

Grey green. 90% c lay gouge. 

- - - 

Black 8 green. Hetero l i th ic  t u f f  breccia. L a p i l l i  
t o  block s ize frags o f  f low banded r h y o l i t e  and 
feldspar-biotite-hornblende porphyry (about 60/40 
f o r  rhyol i te) .  
En t i re  in terva l  has weak stockwork o f  barren 
c a l c i t e  str ingers. Some o f  the Less a l tered 
r h y o l i t e  frags shou weak spheru l i t i c  textures. 
Black banding i s  rare. 

General area of  hematite r i c h  breccia matrix. 

- 
NGLE 
0 CA - 

- 

- 

- 

- 

45 

10 

10 

45 

05 

- 

ALTERATION 

a1 SlLn of  ua l l rock frags. 

6 - 1  SIL, I - X  ARGw 
Val1 rock i s  var iab ly  s i l i c i f e d ,  over- 
p r in t i ng  s t .  a r g i l l i z a t i o n  where fe ld-  
spar? phenos have gone t o  green clay. 

&-I ARC* Generally strong arg i  11 iza- 
t i o n  wi th  20% intense patches. 
d - S  HEM, about 50% of  i n te rva l  has red 
t o  black hematitic matrix. 

J - 5 %  p p  v.f.g. i n  black quartz 
breccia matrix. 

J - 5 %  p p  v.f.g. p y r i t e  occurs i n  q tz  
microveins and breccias. 

wTr p p  i s  almost negl igible. 

REMARKS 

Hole co l lared i n  q tz  breccia. 

NOTE: 
DRILLERS SCREYED UP FOOTAGE BLOCK 77" 
UAS SUBSTITUTED FOR 67' MEANING 
SUBSEQUENT FOOTAGES ARE 10' TOO HIGH 
AND HOLE IS ACTUALLY 148.4 M LONG NO1 
lSl.5M. 

HOLE NUMBER: CL-91-13 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 2 



MINNWA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-91-13 DATE: 25-May-1992 

TEXTURE AND STRUCTURE MINERALIZATION 
FROM 

TO 
ROCK 
TYPE REMARKS 

90% c lay gouge a c c l  -X  ARC* 

rFELDSPAR 
PORPHYRY, 

Green, c.g. Feldspar-quartz porphyry f Lou wi th  
local  c h l o r i t i c  specks. Specks are irregular, 
var iab ly  flattened, probably amygdules. Feldspar 
phenos 10-20% general ly 3-5 nm, up t o  1 crn. 
Quartz eyes, glassy, 5X, 3-5 inn. 
Uppermost 2 metres are veined and replaced by 
grungy pale green quartz 0 

Flow banding 0 

d PROPYLITlCw 
Green specks suggest ch lor i te ,  feldspar 
phenos var iab ly  replaced by c a l c i t e  or  
green clay. 
d CHL, M CALw 

None? 

Green. L a p i l l i  t o  cobble s ize breccia of  feldspar 
quartz porphyry un i t .  Chlor i te  f i l l e d  amygdules 
are dense i n  sane fragments, almost absent i n  
others. Vary rare c a l c i t e  rnicrostringers. 

d PROPYLITICm 
d - S  CHL, U CAL, U HEM* 
More abundant c h l o r i t i c  fragments and 
amygdules; feldspar phenos replaced by 
calci te; breccia matr ix and rare frags 
are weakly hematitic. 

None? 

Gouge. 

*FELDSPAR 
PORPHYRY, 

Pale green, c.g. Hornogenws in te rva l  o f  feldspar 
(hornblende) porphyry. Quartz eyes now absent. 
Feldspar phenos 3-6 m, 15-ZOX, fuzzy outl ines. 
Ueak c a l c i t e  replacement. Hornblende (b io t i t e? )  
needles 2-4 mn long - replaced by epidote or  
pale brown c lay (7). Vague f l ou  banding a 

dl PROPYLITIC, U SILw 
Only p a r t i a l  replacement o f  feldspars 
by ca lc i te .  

None 

uFAULTw 

*FELDSPAR 
PORPHYRY 
BXn 

4110.6- 
113.6) 

Gouge 

Red 8 green. Vide in te rva l  o f  in ter layered 
porphyry flows and deposit ional breccias. Flows 
are c m n l y  banded l i k e  rhyol i te ,  but h igh l ighted 
by ch lo r i te  and/or hematite. Breccias are carmonly 
hematite r ich, and Local ly weakly s i l i c i f e d  and 
bleached. Minor c a l c i t e  str ingers. Banding a 

cBROPYLlTlCm 
Feldspars var iab ly  replaced by calci te. 
d CHL, M HEM* 

US HEM* Breccia matrix. 

HOLE NUMBER: CL-91-13 DRILL HOLE RECORD LOGGED BY: PETER THlERSCH PAGE: 3 



HOLE NUMBER: CL-91-13 - 
FROM 

TO 
ROCK 
TYPE 

nFELDSPAR 
PORPHYRY* 

ccFS-HB-BI 
PORPHYRY* 

aFELDSPAR 
PORPHYRY 
BX* 

TEXTURE AND STRUCTURE 

Pale green, c.g. Homogenous f Lou vaguely banded a 

Dark green, m.g. Strongly c h l o r i t i r e d  in terva l  o f  
homogenous feldspar (hornblende? b io t i t e? )  
porphyry. Phenos are sub 4 mn, appear corroded, 
irregular. Upper contact i s  gradational, louer 
one i s  an unconformity. 

Red 8 green. Similar t o  previous breccia in terva l ,  
interlayered hematite breccia and banded flows 
wi th  prominent feldspar phenos and Lesser ch lo r i -  
t i r e d  mafics. Minor c a l c i t e  str ingers. Banding a 

EOH 

MINNOVA INC. 
DRILL HOLE RECORD DATE: 25-May-1992 

ALTERATION I MINERALIZATION I REMARKS 

cd4 SILn Bleached matrix. I I 

aS PROPYLlTlC, S CHL* 
ALL phenocrysts are replaced by 
ch lo r i te .  

HOLE NUMBER: CL-91-13 

None. 

- 

4 PROPYLITICn 
4 CHL, M HEM* 
Feldspars var iab ly  replaced by calc i te ,  
mafics replaced by hematite. 

DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 4 
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HOLE NUMBER: C L - 9 1 - 1 3  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

S a n p l e  Frm To L e n g t h  
(m) (m) (m) 

ESTIMA I GEOCHEMICAL 
A g  A s  8 i  C u  P b  Sb Z n  A u  

HOLE NUMBER: C L - 9 1 - 1 3  ASSAY SHEET PAGE: 5 



HOLE NUMBER: C L - 9 1 - 1 3  GEOCHEM. SHEET DATE: 2 5 - M a y - 1 9 9 2  

S a m p l e  From To L e n g t h  
(m) (m) (m) 
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HOLE NUMBER: C L - 9 1 - 1 4  
MINNOVA INC. 

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

PROJECT NAME: 
PROJECT NUMBER: 

CLAIM NUMBER: 
LOCATION: 

CL ISBAKO 
6 6 7  

PLOTTING COOROS GRID: UTM 
NORTH: 39487.00N 

EAST: 98OS.OOE 
ELEV: 1 3 1 1  .OO 

ALTERNATE COORDS GRID: 
NORTH: O+ ON 

EAST: O+ OE 
ELEV: 0.00 

COLLAR DIP:  -45. 0' 0" 
LENGTH OF THE HOLE: 124.10111 

START DEPTH: 0.00111 
F I N A L  DEPTH: 124.10m SOUTH ZONE 

C O L L A R G R I D A Z I M U T H :  ' ' " COLLAR ASTRONDNIC AZIMUTH: 125. 0' 0" 

DATE STARTED: A u g u s t  31, 1991 COLLAR SURVEY: NO 
DATE COMPLETED: S e p t d r  1, 1991 MULTISHOT SURVEY: NO 

DATE LOGGED: S e p t e n b e r  11, 1991 RQO LOG: YES 

W L S E  EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE:  NP 

CONTRACTOR: FROIlTIER D R I L L I N G  LTD. 
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE : 

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 o m n e n t s  
(m) 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 o m i c  D i p  T y p e  of 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  

- 4 7 '  0 '  ACID OK 

HOLE NUMBER: C L - 9 1 - 1 4  D R I L L  HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 1 



HOLE NUMBER: CL-91-14 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

uCASI NGm 

4TZ-CAL- 
PY STUKm 

438.4-39.1) 
uSIL FAULTn 

439.6-40.7) 
uSTW BXn 

444.0-44.5) 
aFAULTw 
447.4-47.6) 
aFAULTn 

*J I GSAU 
BX* 

*FAULT, 

TEXTURE AND STRUCTURE 
ANGLE Jz 

Overburden 

Grey-green. Moderate t o  strong stockwork o f  ear ly  
p y r i t i c  quartz and l a t e  barren c a l c i t e  (50/50). 
Lithology i s  weakly vesicular feldspar porphyry, 
flow. Amygdules are qz Lined, c a l c i t e  f i l l e d .  

F lat ten t o  planes 3 45 
Veins i3 60 

40 

Blue. P a r t i a l l y  quartz healed f a u l t  breccia, wi th  
strong blue quartz stockwork breccia. Minor gouge. 

Grey. Strong p y r i t i c  quartz stockwork t o  breccia. 
f.g. p y r i t e  occurs as selvages i n  ea r l y  quartz 
rimning wallrock frags. Minor blue quartz i s  l a te r  
Calc i te  i s  latest.  

- 

Pale green. In terest ing quartz jigsaw breccia. 
Veining i s  flow banding (or beddding) p a r a l l e l  a t  
roughly 1 crn spacings, wi th  veins also cu t t i ng  
perpindicularly between planes. Veins a l l  less 
than 5 mn wide a 25 

30 

80% c lay gouge wi th  abundant broken p y r i t i c  quartz 
vein fragments. I- 
Weak quartz, c a l c i t e  poor stockuork. Ha i r l i ne  
fractures f i l l e d  by qz-chlor i te-pyr i te .  Veins a 
Lithology i s  d i f ferent ,  non-vesicular feldspar 
porphyri t ic, si l iceous. Hematite h igh l i gh ts  vague 
f low banding. A lnott led spheru l i t i c  texture also 
seems t o  fol low possible f low planes. In terpreted 
as a f.g. feldspar porphyry s i l l  o r  dyke ( b o d e d  

ALTERATION 

4 - S  ARGn 4 - 1  SILm 4 CHLm 
Chlor i te  or  green c lay replaces fe ld-  
spar phenocrysts. A r g i l l i c  a l te ra t ion  
i s  pervasive, s i l i c i f i c a t i o n  i s  patchy. 

rl ARG, I SlLn Intensely a r g i l l i z e d  
wallrock frags. 

d ARG, S SILm 
Strongly a r g i l l i z e d  wallrock, with Sane 
rennant c h l o r i t e  or green c lay altered 
feldspar phenos. 

uX ARGm 

4 ARG, M SILm 
A1 terat  ion i s  pervasive and homogenous, 
host rock i s  weakly ch lor i t ized,  fe ld-  
spars gone t o  green clay. 

aU ARG, S SILm 
UU CHL, HEM* 

r l - 3 %  pyn i n  quartz str ingers. 

4% pyn i n  quartz str ingers. 

-1-2% pyn i n  ea r l y  grey quartz. 

uTr pyn i n  h a i r l i n e  quartz str ingers. 

xTr p p  i n  c h l o r i t i c  str ingers. 

REMARKS 

Ueakly amygdaloidal f low u n i t  wi th  
akndant feldspar phenos. 

Blue opaline quartz. 

Feldspar porphyry dyke bovlded by g a g e  
zones above and below. 

HOLE NUMBER: CL-91-14 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 2 



MINNOVA INC. 
DRILL HOLE RECORD HOLE NUMBER: CL-91-14 DATE: 25-May-1992 - 

NGLE 
0 CP - 

- 

50 

40 

- 

20 

- 

- 

40 
50 
30 

ROCK 
TYPE I TEXTURE AND STRUCTURE ALTERATION REMARKS 

uX ARG* 
80% c lay  gouge. 

*FAULT 
STWm 

uARG ZONE* 

465.6-65.9) 
rGOUGEu 
467.5-67.8) 
4TZ VElNm 
469.2-69.6) 
rGCUGEa 

r l X  pp i n  disrupted quartz stringers. Intensely a r g i l l i z e d  and sheared f a u l t  zone of 
amygdaloidal intermediate f l o u  fragments and 
p y r i t i c  quartz vein fragments. Amygdules nm t o  cm 
size Lined by chlor i te ,  f i l l e d  by quartz and/or 
ca lc i te .  

Green, f.g. Vide zone o f  intense a rg i l l i za t ion ,  
with minor gwgy zones and weakly developed p y r i t e  
stockwork. Rennsnt hematit ic f l o u  bands(?) and 
f la t tened c h l o r i t i c  amygdules give at t i tudes of 

10 cm banded qtz vein. 

ul-X ARGN i s  pervasive 
M SILL, i s  patchy 
4 CHLN l i n i n g  amygdules. 

uTr pp i n  "hair net" fractures. One 2 cm amygdule i s  f i l l e d  by banded 
quartz i n  i t s  l w r  ha l f  and c.9. 
ca lc i te  i n  the q p e r  half,  g iv ing 
horizontal a 45 degrees t o  core axis. 

uX ARGw 

rl SIL* 

uX ARC* 

M-S ARGu 4% p p  i n  qtz  stringers. 

<<FAULT 
STUK* 

r l - 2 %  pp i n  disrupted quartz str ingers 

Less altered, more conpetent in terval  of amygda- 
Loidal f low uni t .  Several 1 cm blue quartz f i l l e d  
amygdules, f la t tened a 
Moderate p y r i t i c  quartz stockwork. 

Grey. Similar t o  previous in tervals  but more 
intense a r g i l l i c  a l te ra t ion  and weak t o  moderately 
developed p y r i t i c  quartz stockwork. 

uSTW BX* Grey. Intensely arg i l l ized,  go& zone o f  strong 
p y r i t i c  quartz stockwork and breccia veining. 
Minor l a t e  calc i te .  Py r i te  i s  carr ied by ear ly  
quartz rimning intensely a r g i l l i z e d  amygdaloidal 
feldspar porphyry. In terval  i s  h ighly  disrupted 
but veins appear t o  trend i3 

* I - X  ARG* o f  amygdaloidel feldspar 
porphyry host rock. 

-- 

wl-3% py* i n  ear ly  grey quartz r i m i n g  
ual lrock fragments. 

Centre of mineralized *zonew/ 

r l - X  ARC, SER?, 
In tens i t y  of a l terat ion suggests that 
breccia i s  probably f a u l t  related. 

*TUFF BX* Possible s e r i c i t i c  alteration. Pale green. Intensely a r g i l l i z e d  breccia, t rans i t -  
ional from mainly amygdaloidal frags i n  top hal f  
t o  feldspar porphyry frags i n  Louer hal f .  

as ARGw 
Possible ser ic i te .  
d( HEM, matrix, also Locally s i l i c i f i e d  

rFELDSPAR 
PORPHYRY 
BX* 

rT r  pp on Late fractures. Green, m.g. Monanictic hematitic matrix block 
breccia o f  m.g. feldspar porphyry flou. Sparse 
(10%) feldspar phenos gone t o  white clay. Vague 
f l o u  banding il 

I Minor gougy fractures. Contact il 

HOLE NUMBER: CL-91-14 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 3 



HOLE NUMBER: CL-91-14 
-- 

ROCK 
TYPE TEXTURE AND STRUCTURE 

Pale green 8 red. Pale green bleached l o c a l l y  
hematit ic crowded l a p i l l i  breccia o f  nondescript 
green ash t u f f ?  frags. Sane frags show bedding or  
f l o u  banding. Sparse c a l c i t e  s t r ingers are barren. 

EOH 

d - S  ARGw 
Pale green bleaching 
44 CHLw 

MINNOVA INC. 
DRILL HOLE RECORD DATE: 25-May-1992 

US HEMu matrix. 

d HEMn matrix. 

HOLE NUMBER: CL-91-14 

LNGLE 
'0 CA 

- --- 

DRILL HOLE RECORD 

ALTERAT lCU MINERALIZATIW 

LOGGED BY: PETER THIERSCH 

REMARKS 

PAGE: 4 



HOLE NUMBER: C L - 9 1 - 1 4  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

HOLE NUMBER: CL-91-  1 4  ASSAY SHEET PAGE: 5 

From To L e n g t h  
(m) (m) (m) 

I 

ESTIMA ( GEOCHEMICAL 
Ag As B i  C u  P b  S b  Zn A u  F I 

COMMENTS 



HOLE NUMBER: CL-91-14 

Sample Fran T o  Length 
(m) (m) (m) 

GEOCHEM. SHEET DATE: 25-Mey-1992 

HOLE NUMBER: CL-91-14 GEOCHEM. SHEET PAGE: 6 



HOLE NUMBER: CL-91-15 
MINNWA INC. 

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

PROJECT NAME: 
PROJECT NUMBER: 

CLAIM NUMBER: 
LOCATION: 

CL 1 SBAKO 
6 6 7  

SOOTH ZONE 

PLOTTING CWRDS GRID: 
NORTH: 39487.001 

EAST: 9805.  DOE 
ELEV: 1315.00 

COLLAR GRID AZIMUTH: ' ' 
DATE STARTED: S e p t e n b e r  1, 1 9 9 1  COLLAR SURVEY: NO 

DATE COMPLETED: S e p t e n b e r  2, 1 9 9 1  MULTISHOT SURVEY: NO 
DATE LOGGED: S e p t e n b e r  12, 1 9 9 1  RPD LOG: YES 

ALTERNATE CWRDS GRID: 
NORTH: O+ DN 

EAST: O+ OE 
ELEV: 0.00 

COLLAR ASTRONOMIC AZIMUTH: 125' 0 '  0"  

W L S E  EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE: NP 

COLLAR DIP:  -70' 0 '  0"  
LENGTH OF THE HOLE: 160.00m 

START DEPTH: O.OOm 
FINAL DEPTH: 160.0Cm 

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

CORE STORAGE: CAMP 

-- --- - --- -- - -- 

PURPOSE: BELOU 61.9-SUBTRACT 3.048n. 1 0 '  BLOCK OUT BY 1 RUN 

DIRECTIONAL DATA: 

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 o m n e r ~ t s  
(m) A z i m u t h  d e g r e e s  T e s t  

121.90 -71' 0 '  ACID CU 

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

HOLE NUMBER: CL-91-15 D R I L L  HOLE RECORD LOGGED BY: D. HEBERLEIN PAGE: 1 



HOLE NUMBER: CL-91- 15 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

TYPE TEXTURE AN0 STRUCTURE 

uAMYGDA- 
LOIDAL INT. 
FLOI*, 

M. green, f.9. A monotooars sequence of th ick 
intermediate flows characterized by abudant qz 
and sometimes ca lc i te  f i l l e d  amygdules. These 
show a var iety  of morphologies, f ran  pipe t o  
rounded, spherical forms. The grounctnass i s  f i n e  
grained t o  aphanitic. Phenocrysts o f  euhedral 
plagioclase and possibly hornblende occur sporadi- 
ca l ly .  The mafic minerals are replaced by c h l o r i t e  
Most of t h i s  in terval  has been disrupted by 
di f fuse f a u l t  zones which have caused crushing o f  
the rock. This becomes gwgy i n  places. No 
s igni f icant  differences i n  l i t ho logy  noted across 
these structures, therefore they are probably 
m i  nar . 

j30.0-35.71 
*CRUSH ZONE 
-FAULT, 

ALTERATION 

.. . . . . - . - 
Pulverized zone of the amygdaloidal flow. This 
could be p a r t i a l l y  a near surface feature or a 
fau l t  zone. No d i s t i n c t   lanes seen. Clasts o f  az 

435.9- 
36.251 
42-PY 
STRINGER 
ZONE, 
440.8-47.9) 
uPY STUK* 

444.1-45.41 
dl I SRUPTED 
ZONE-FAULT 
BX* 
445.4-57.41 
uPY STVK* 

4 - S  ARG+SER, U CLw 
The ent i re in terval  i s  a l tered t o  a 
very sof t  green texture. This i s  
interpreted t o  be a r g i l l i c  alteration, 
houever, there could be a s igni f icant  
se r i c i te  and ch lo r i te  carponent. Ueak 
ca lc i te  i s  also noted i n  places. 

a f te r  f i l l e d  amygdules and fragments of qz-py 
' 

str ingers noted. 

Less disrupted zone of qz-py stockwork. Pz 
str ingers contain varying amounts o f  ca lc i te .  
Fine py also. 

Py vein lets  present throughout the in terval .  
Density reaches over 3-/m. Py vein lets  associated 
u i t h  qz-calc i te  veins. Sanetimes p y r i t e  forms 
envelopes around them. 

The stockuork i s  disrupted by wide crushed and 
gougy breccia zones. these are post-mineral f a u l t s  

US ARG, M CL, M CAB 

6 - 1  ARC* Bright green ch lo r i te  blebs 
also noted. 

*I ARC* Gromchmss altered t o  very 
so f t  green ctay. Probably a clay- 
ch lo r i te  mixture. 

- 

MINERALIZATION 

d r - 3 %  pp Very sparse throughout 
most o f  the interval. Locally p y r i t e  
stockuorks are developed. These only 
occur over narrow uidths (5-25 cm). 

4% pyn Mostly i n  clasts o f  qz vein 
material. 1-5 cm patches of crushed 
py st r ingers also noted. 

4% p p  mainly i n  qz-calc i te  stringers. 
Also as envelopes around microfractures 

~ 5 %  pp Fine grained py stockuork. 

REMARKS 

HOLE NUMBER: CL-91-15 DRILL HOLE RECORD LOGGED BY: D. HEBERLEIN PAGE: 2 



HOLE NUMBER: CL-91-15 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 - 
FROM 

TO 
ROCK 
TYPE 

6ILICIFED 
BX* 

dHYOLITEw 

6ILICIFIED 
HETERO- 
LITHIC BX* 

490.0-91.21 

TEXTURE AND STRUCTURE 

Crushed and brecciated core - unhealed. 

Green. Relatively in tac t  in terval  o f  amygdaloidal 
andesite. Fewer amygdules present. Most are 
ch lo r i te  f i l l e d  and up t o  4 mn i n  diameter. 
Euhedral plagioclase phenos also f i ne r  grained 
than higher i n  the hole. These reach 3 mn i n  
Length. 

A brecciated and healed section of the host rock. 
I r regular  qz-py st r ingers have invaded breccia 
zone. Clasts are angular and range from 1 nm t o  
4 cm across. Clast supported texture. 

Dark grey. A zone o f  intense s i l i c a  f looding o f  a 
wallrock breccia. The u n i t  i s  made up of angular 
clasts of amygdaloidal f low material which have 
been rebroken by l a t e r  stockworking. At least 3 
generations of brecciat ion and veining are noted. 
I n i t i a l  brecciat ion m y  have been f a u l t  related. 
This i s  shattered and stockworked by nunerws qz- 
py str ingers and c lasts o f  the o r ig ina l  breccia 
were s i l i c i f i e d .  Late crosscutt ing vuggy qz vein- 
lets, barren of pyr i te ,  form the la test  event. 
Vein-Like breccias cut the zone. There are a t  
least two generations noted. Louer contact ? 
Lower contact o f  zone i s  kn i fe  sharp suggesting 
possible Late f a u l t  movement. 

A moderately s i l i c i f e d  in te rva l  of p e r l i t i c  
rhyol i te. This zone exh ib i t s  inc ip ient  hydro- 
thermal brecciat ion and strong qz stockuorking. 
Paral le l  qz-py veins m y  be replacing o r ig ina l  
flow banding. Louer contact &I 88.5 

- -- 

Green 8 grey, m.- c.g. A f a i r l y  w l l  sorted, 
possibly depositional breccia containing angular 
fragments of several types. Glassy and p e r l i t i c  
rhyo l i te  are the dominant type. Others include 
a r g i l l i z e d  andesite and bedded ash t u f f .  Clasts 
range i n  size from about 1 mn t o  over 5 an. Most 
however average about 1-2 cm. 

ALTERATION 

ul ARG* Pervasive c lay alteration. 
Pods of f i n e  grained c a l c i i t e  akndant 
lower i n  interval. These may be vein 
frogs or i r regular  amygdules. 

4 - M  SIL, I ARGn 

uX SIL* Pervasive s i l i c i f i c a t i o n  of 
clasts, healing of crosscutting breccia 
and qz stockworking. Multistage 
s i l i c i f i c a t i o n ,  a t  least three genera- 
t ions noted - possibly more. Late 
white quartz veins are drusy. 

dl SIL, M-S ARGm 
Pervasive a r g i l l i c  a l te ra t ion  with 
patchy s i l i c i f i c a t i o n  and qz stock- 
working. Green t i n t s  could be due t o  
weak chlor i t izat ion.  Pz microveins have 
1-2 mn s i l i c i f i e d  envelopes. 

dl-S SIL, U ARG* The interval  i s  
var iably  s i l i c i f i e d .  Where most intense 
the breccia matrix has been healed and 
pervaded by qz. I n  these areas, vuggy 
cavi t ies are akndant. 

- - 

MINERALIZATION 

uTr pyn as disseminated, microscopic 
crysta ls  i n  gromhass and as 1 nm 
envelopes arwnd sparse qz stringers. 

d% pyn i n  vein margins and as rims on 
angular c lasts of ual lrock. 

d -10% pyn Mostly as stockworking of 
qz-py veinlets, but also as f i n e l y  
disseminated - dusty p y r i t e  i n  the 
s i l iceous breccia matrix. Replacement 
of wallrock c lasts by f i n e  py r i te  
noted a t  185.7 m. More py r i te  rims 
and invades andesite clasts. 

4% pyn Mostly as patches and crysta l  
aggregates up t o  1 an across. Py does 
not seem t o  be the same event as the qz 
stockuork - perhaps ear l ier? 

nTr-1% p p  Less ak rdan t  than previous 
interval. Most occurs i n  narrow breccia 
veins (1-2 cm) near upper contact. 

REMARKS 

L a p i l l i  breccia? 

HOLE NUMBER: CL-91-15 DRILL HOLE RECORD LOGGED BY: D. HEBERLEIN PAGE: 3 



HOLE NUMBER: CL-91-15 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

FROM 
TO 

ROCK 
TYPE 

4LAGIO- 
CLASE-BI 
PORPHYRYN 

uFLOU 
BANDED 
RHYOLITE/ 
RHYOLITE 
BX* 

uFAULT BX/ 
GOUGE, 

URHYOLITEw 

4109.9- 
114.6) 

uPYRO- 
CLASTIC BXN 

TEXTURE AND STRUCTURE 

Grey, f.g. A f i n e  t o  aphanitic intermediate flow 
o r  dyke containing about 15-20% , 0.5-1.0 cm 
plagioclase phenos. Lath shaped b i o t i t e s  and rare 
rounded qz crysta ls  also noted. No flow banding or 
bedding features seen, suggesting an intrusive. 
The host i s  moderately t o  strongly si l iceous. 
This may i n  part be a primary feature. 

- - - - 

Grey-green, f.g.-a. A carplex u n i t  canposed of 
f l o u  banded glassy and p e r l i t i c  r h y o l i t e  and 
r h y o l i t e  breccia. In tervals  of breccia are 
strongly aligned and f la t tened suggesting welding. 
A pink coloured matrix t o  breccia in tervals  may be 
caused by K-feldspar crystals. This u n i t  i s  most 
l i k e l y  a semi-p last ic /br i t t le  glassy rhyo l i te  
f lou. Orbicular or spherul i t ic  textures resul t  
f ran  dev i t r i f i ca t ion .  

Green grey. Rubby c lay  healed f a u l t  breccia. The 
rock i s  crushed i n t o  densely packed fragments held 
together by a yellou-green clay matrix. The top 
t h i r d  i s  dominated by rhyo l i te  fragments. These 
give way t o  intensely a r g i l l i z e d  t u f f  near bottom. 

- - 

Flow banded rhyo l i te  u i t h  no glassy rennants. 
Intense a r g i l l i c  a l te ra t ion  near top o f  the in te r -  
va l  may have destroyed these textures. Pale green 
blebs may be r e l i c t  feldspar phenos. 

A narrow interval  o f  heterol i t h i c  lap i  lli breccia. 
Possibly an in te r  f low uni t .  Made up mostly of 
s e r i c i t i c  rhyo l i te  c las ts  but u i t h  pinkish and 
dark grey c lasts mixed in. These may also be 
rhyol i te .  Clasts are poorly sorted and angular. 
Size ranges from 2 mn - 3.5 cm. Fragment supported 

ALTERATION 

US SILw 

44-S SIL, U CLN 4 2  STW* 
The interval  i s  stockworked by tuo 
generations of qz stringers. Early ones 
have well  developed ch lo r i te  (+py) 
envelopes up t o  10 mn wide. These cut 
and are cut by grey t o  white quart 
veinlets. The youngest veins have large 
vuggy cavi t ies with euhedral nailhead 
spar ca lc i te  crystals. 

dl SIL, U ARGw Not very altered. Fine 
qz str ingers with 1 mn s i l i c a  envelopes 
occur through interval. 

US ARGw 
Calc i te  clasts - vein material also 
noted. 

44 SER, U CLN Intense yellow green 
a l te ra t ion  Looks Like se r i c i te  on 
f racture surfaces. Patchy ch lo r i te  also 
noted. Chlori te envelopes present 
around widespread qz stringers. 
a1 SERB 
Degree of se r i c i t i za t ion  decreases down 
hole. 

4 SER, U CLm 
Strong ser i c i te  a l terat ion of matrix, 
also patches of ch lo r i te  noted. 

d r  w nost ly  u i t h  ch lo r i te  i n  vein 
envelopes, but also as sparse dissemin- 
at ions i n  the porphyry groundnass. 

MINERALIZATION 

uTr pyn i n  Late veinlets. I ~lassy-Obsid ian f low. 

REMARKS 
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HOLE NUMBER: CL-91-15 

ROCK 
TYPE 

*RHYOLITE* 

4122.3- 
123.1) 
uGRWN0 
AN0 BROKEN 
COREn 

*FAULT, 

*FLOW 
BANDED 
LAT I TE/ 
DACITEw 

4LAGIO- 
CLASE - 81 
PORPHYRY* 

uFLW 
BANDED 
LAT I TE* 

4132.0- 
132.11 
dRECCIAw 

I;?$- 
&LACK 
PYRITIC QZ 

TEXTURE AN0 STRUCTURE 

Yellou-grey, f.-m.g. A moderately ser ic i t ized,  
f i ne  t o  medim grained equigranular rhyol i te. The 
rock consists of densely packed q r  crysta ls  about 
1 mn across i n  a groundnass o f  s e r i c i t i z e d  fe ld-  
spars. Despite being s e r i c i t i z e d  the rock i s  very 
hard. This re f lec ts  the amount o f  f ree qz present 
(30-40%). Weak f l o u  banding textures noted O 
123.9 m. 

Lower contact i) 125.4 m 

Pink-green, 8.-f .g. Very f i n e  grained, almost 
glassy f l o u  banded mit. Banding i s  highl ighted by 
paral le l  ch lo r i te  str ingers. Bleaching around 
these gives the rock a s t r iped  and/or mottled 
aspect. I n  places the rock i s  stained pink or 
broun. This appears t o  be caused by hematite; 
pink may also be primary KF. 

Green-grey. S i l l  or dyke o f  clean looking feldspar 
b i o t i t e  porphyry. PF phenos are euhedral and 
conprise about 15-25% o f  the rock. B io t i tes  are 
smaller (2-5 nm) and make up about 5%. A l l  phenos 
are randomly oriented. 

Grey. Similar t o  the previous l a t i t e  uni t .  This 
section consists of one o r  perhaps several th ick 
flous. There i s  very L i t t l e  textura l  variat ion. 
The only s igni f icant  textura l  changes are from 
porphyrit ic (FX) t o  aphyric. Pinkish colouration 
i n  places i s  a t t r i bu ted  t o  hematit ic staining. 

S i l i c i f i e d  i n t e r f l o u  breccia? 

MINNOVA INC. 
DRILL HOLE RECORD 

ALTERAT ION 

dl SER, U CLw Moderately se r i c i t i zed  
u i t h  patchy chlor i t izat ion.  Chlor i te  
also occurs along microfractures. 

dl CL, U SERB 

4 CL, U-M SERB Maf i c s  are ch lo r i t i zed  
and the f i n e  groundnass i s  pervasively 
ser ic i t ized.  

dl SER, U CL* Moderate pervasive 
ser ic i t izat ion.  

dl-S SIL* 

DATE: 25-May- 1992 

uTr pp Py microveins noted i n  places. 
These have ch lo r i te  envelopes. 

MINERALIZATION 

uTr p p  as disseminated cubic crystals. 
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HOLE NUMBER: CL-91-15 

ROCK 
TYPE 

VEIN* 
4149.0- 
149.2) 

4149.2- 
153.1) 

4153.1- 
154.5) 
uHEMATIZED 
FLOU BX* 

160.0 m 

TEXTURE AN0 STRUCTURE 

Hydrobrecciation and qz stockworking on a small 
scale. 

Dark brom. A very dense u n i t  conposed of  f low 
banded La t i te  fragments i n  a s im i la r  matrix. 
Could be a f low top or  autobreccia uni t .  Dark 
colour due t o  pervasive dark hematite and ch lo r i te  

EOH 

MINNOVA INC. 
DRILL HOLE RECORD 

*I SIL* Patch of  intense grey s i l i c i f i -  
cation. Adjacent wal l  rocks are 
s t rongly  s e r i c i t i z e d  and Locally hydro- 
brecciated. 

US SER, U SILm Patchy s i l i f i c i a t i o n  
over 2-10 cm lengths. 

US HE, M CL* 
Pervasive c h l o r i t i z a t i o n  and hematiza- 
t i o n  of  breccia interval.  

d r  p p  as rounded patches and 
aggregates. 

DATE: 25-May-1992 
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HOLE NUMBER: CL-91-15  

HOLE NUMBER: C L - 9 1 - 1 5  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

ASSAY SHEET PAGE: 7 

COMMENTS 
Sanple From T o  Length 

(m) (m) (m) 

ESTIHA GEOCHEMICAL 
A g  As B i  Cu Pb S b  Zn Au F I 
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HOLE NUMBER: C L - 9 1 - 1 5  

Sample From T o  Length 
(m) (m) (m) 
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Sanple Froln To Length 
(m) (m) (m) 
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MINNOVA INC. 
HOLE NUWBER: C L - 9 1 - 1 6  D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: CLISBAKO PLOTTING COORDS GRID: UTM ALTERNATE COOROS GRID: COLLAR DIP: -55. 0 1  0" 
PROJECT NUMBER: 6 6 7  NORTH: 3 9 5 2 0 . 0 0 1  NORTH: O+ ON LENGTH OF THE HOLE: 162.- 

CLAIM NWBER: EAST: 9760.00E EAST: O+ OE START DEPTH: O . O h  
LOCATION: SOUTH ZONE ELEV: 1316.00 ELEV: 0.00 FINAL DEPTH: 162.- 

COLLAR GRID AZIMUTH: " 
DATE STARTED: S e p t e m b e r  2, 1 9 9 1  COLLAR SURVEY: NO 

DATE COMPLETED: S e p t e m b e r  3, 1991 W L T I S H O T  SURVEY: NO 
DATE LOGGED: S e p t e m b e r  10, 1991 RPD LOG: YES 

COLLAR ASTRONOMIC AZIMUTH: 125' 0 '  0"  

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE: NZ 

CONTRACTOR: FRONTIER DRILLING LID.  
CASING: TO 18.3M. 1 0 '  LEFT I N  HOL 

CORE STORAGE: CAMP 

PURPOSE : 

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 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  

76.20 -55. 0 '  ACID OK 
162.80 -57' 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  o f  FLAG C a m ~ n t s  
(m) A z i r m t h  d e g r e e s  T e s t  

HOLE NUMBER: CL-91-16 D R I L L  HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 1 



HOLE NUMBER: CL-91-16 

ROCK 
TYPE 

uCASINGm 

[[TUFF BXm 

426.7-29.6) 
<<BLACK BXu 
432.6-33.6) 
<<GOUGEn 
435.8-38.71 
rGOUGEu 
444.8-45.51 
uGOUGE* 
i50.5-51i7) 
*GOUGE 

*BLACK BXm 

TEXTURE AND STRUCTURE 

Green. Essent ia l ly  n o ~ m i c t i c  L i t h i c  L a p i l l i  t o  
block breccia of  green c lay  a l te red  fragments of  
f.g. (4mn) feldspar porphyry u i t h  rare (-10%) 
amygdaloidal block sized fragments. Amygdules t o  
1 cm f i l l e d  by ca lc i te .  Breccia matr ix i s  f.g. 
so f t  u n s i l i c i f i e d  l i t h i c  r i c h  but c rys ta l  poor and 
paler green. Maybe a lahar? 

Black matrix. 

Black 8 green. Black matr ix t u f f  breccia. Same 
l i tho logy fo r  fragments, but matr ix  nou more 
crysta l  r ich. Black c o l w r  increases dounsection. 

Brom-grey. f.g. Really grmgy strange Looking 
t u f f  breccia. Rock i s  t o t a l l y  replaced by clay, i s  
f ingernai l  soft ,  d u l l  grey-brom, c r d l y .  Maybe 
muddy matrix lahar. One amygdaloidal f low frag. 

Black. S im i la r l y  a l tered soft,  c r d l y  black 
mddy matrix u i t h  bare ly  recognizable c lay a l tered 
fragments. 5% 1-2 mn uh i te  specks i n  muddy matrix 
might be c lay a l te red  feldspar c rys ta l s  or  zeo l i t e  
7 

Grey-green. Gwgy zone o f  fau l ted  intensely 
arg i  1 l i zed  t u f f  breccia. Abundant angular frags of  
quartz vein 8 green f.g. porphyry frags (s imi lar )  
t o  above) and rare amygdaloidal frags. 

- 
NGLE 
0 CI - 

- 

- 

- 

- 

- 

- 

MINNOVA INC. 
DRILL HOLE RECORD 

u l - X  ARGn 
Total c lay replacement. 

ALTERATIDN 

4 - 1  ARGn 
40% of  i n te rva l  i s  gougy, especial ly i n  
louer ha l f .  

- 
&-I ARG* 

-- - 

u I  -X ARG. o f  matr ix and ual  l rock frags. 
70% of  i n te rva l  i s  f a u l t  gouge. 

MINERALIUTIO)( 

uTr pyn I r regular  patches i n  matrix. 

- 
uTr pyn I r regular  patches i n  matrix. 

DATE: 25-May-1992 

REMARKS 

Breccia matr ix i s  mddy, may represent 
a Lahar. 

Muddy Lahar? 

Muddy lahar7 

HOLE NUMBER: CL-91-16 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH ' PAGE: 2 



HOLE NUMBER: CL-91-16 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

uSTUK FAULT 
ZONE* 

498.4-99.0) 
UUTZ BXw 

uSTUK FAULT 
ZONE, 

4104.0- 
107.01 
uAMY GDAL - 
OlDAL F L W  
4107.2- 
107.5) 
uFAULT* 

4109.9- 
111.41 
uFAULTw 
4114.5- 
115.41 
uFAULTm 
4115.8- 
116.11 
uSlL ZONE* 

TEXTURE AND STRUCTURE 

Grey. Moderate quartz and c a l c i t e  p y r i t i c  stock- 
work i n  intensely a r g i l l i z e d  f a u l t  zone, w i th in  
the amygdaloidal f l o u  un i t .  Single preserved 
"island" of  amygdaloidal f low shows welding i n t o  
a plane a 

Black 8 white. F y r i t i c  quartz stockwork breccia. 
Intensely a r g i l l i z e d  aniyg. f l o u  fragments t o  5 cm. 
10 cm quartz breccia vein. 

Grey-green. Similar t o  previous in te rva l  but 
weaker stockwork, Less pyr i te ,  s l i g h t l y  Less 
intensely a l tered and more carpetent. Abundant 
quartz and c a l c i t e  f i l l e d  amygdules maybe 10% grey 
quartz ve in frags. 

Green. Chlor i te  Lined anygdules f la t tened i n t o  
planes O 

Quartz ve in frags, emygdules and s i l i c i f i e d  wall  
rock frags i n  gwgy extremely a r g i l l i z e d  zones. 

S.A.A. 

S.A.A. 

Py r i te  quartz flooded m g d a l o i d a l  flow. 

Grey-green. Ueakly p y r i t i c  lnoderate quartz stock- 
work zone wi th  Local jigsaw breccia. More s i l i c i -  
f i e d  and competent than previous in terva l .  

80% c lay gouge wi th  s i l i c i f i e d  p y r i t i c  frags. 

u i - X  ARC* 50% of  i n te rva l  i s  extremel) 
a r g i l l i c  and gougy. 

UI SIL* 

u1 ARGw 30% o f  i n te rva l  i s  gwgy. 
4 CCHw i n  rare preserved myg. flow 
fragments. 

4 CHL, M HEMm 

UX ARGc* Akrndant c lay gouge. 

UI SIL* 

dl-S ARGw 
4 - S  SIL* 
M CHL, M HEM* 
Moderate rennant c h l o r i t e  l i n i n g  amyg- 
dules and hematite str ingers. 

MINERALIZATION 

4 - 3 %  pyn i n  disrupted q tz  str ingers. 

6% pyn i n  quartz breccia matrix. 

ul-2% pym i n  disrupted qtz  str ingers. 

6% pyn i n  grey quartz matrix. 

4% pym i n  grey quartz str ingers. 

REMARKS 
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HOLE NWBER: CL-91-16 
HlNNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 - 
FROM 

TO 

125.30 
TO 

134.30 

ROCK 
TYPE 

4 T Z  STUK- 
BX* 

4133.7- 
134.2) 
uBX VEIN1 
FAULT* 

uRHYOLlTE 
BX* 

*FELDSPAR 
PORPHYRY* 

4160.0- 
160.5) 
uPY -CAL 
STRINGERS* 
4150.8- 
153.3) 
uTUFF BX* 

4160.5- 
162.4) 
uSlL BXN 

162.8 m 

TEXTURE AND STRUCTURE 

Dark grey. Moderately p y r i t i c  multiphase quartz 
stockwork breccia. In te rva l  i s  70% quartz. Host i s  
intensely s i l i c i f i e d  amygdaloidal f l o u  uni t .  
PARAGENESIS IS: ear ly  white b u l l  quartz; p y r i t i c  
grey t o  chalcedonic quartz; l a t e  drusy white qtz. 

Black quartz breccia ve in a 
may represent canpletely s i l i c i f e d  f a u l t  breccia. 

Black 8 green. A black matr ix pyroc last ic  breccia 
of f.g. green r h y o l i t e  (?) fragments. Frags 
L a p i l l i  t o  block s ize have weak p e r l i t i c  textures 
8 ra re  black flow bands. Matr ix becomes hematit ic 
i n  lower metre of  in terva l .  Flow bands il 

Green, m.g. A f low banded feldspar porphyry f l o u  
wi th  sparse quartz eyes, vague f low bands and 
Local concentrations of  f la t tened 1-2 mn amygdules 
are highl ighted by ch lor i te .  Louer 112 of  i n te rva l  
i s  leached and wggy, very simi l a r  t o  FQXT i n  ddh 
#5, but ch lor i t ized.  

Flow banding a 149.5 m 
O 159.4 m 

Banded flows are i n t e r s t r a t i f i e d  wi th  minor 
s i l i c i f e d  breccias - possibly autoc last ic  f l o u .  
brecci as? 

Minor p y r i t i c  c a l c i t e  str ingers. 

Black 6 green. Typical t u f f  breccia o f  feldspar 
porphyry frags i n  black t o  hematit ic matrix, wi th  
trace pyr i te .  

Green. A s i l i c e w s  breccia of  feldspar porphyry 
Looks pyroclast ic, wi th  possible hydrothermal 
overprint.  A s ing le open w g  (2 cm) i s  l i ned  wi th  
f.g. pyr i te .  

EOH 

&I- SIL* 
Minor rermant ch lo r i te  Lining small 
(mn) amygdules. 

4 ARGw 
Minor gougy patches. 

4 ARG, M CHLn i n  upper 112 of  i n te rva l  
4 CHL, S SIL* i n  lower 112. 
Feldspars gone t o  white clay i n  upper 
h a l f  o f  in terva l ,  Leached out i n  Lower 
ha l f .  

US SIL, S HEM, 

US S I b  No quartz. 

ul-3% pp i n  grey quartz s t r ingers and 
breccia matr ix and i n  rare drusy 
cav i t i es  as euhedral crystals. 
f.g. p y r i t e  also occurs on Late f rac-  
tures. 

UTr p p  i r regu la r l y  disseminated. 

- - 

uTr pp i n  very sparse c a l c i t e  
str ingers. 

u lX p p  

uTr pp i n  hematitic matrix. 

REMARKS 

RHYOLITE BRECCIA. 
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HOLE NUMBER: C L - 9 1 - 1 6  

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

HOLE NUMBER: C L - 9 1 - 1 6  ASSAY SHEET PAGE: 5 

ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

ESTlMA GEOCHEMICAL 
F I  

COnnENTS 



HOLE NUMBER: CL-91-16 ASSAY SHEET DATE: 25-Hay-1992 

HOLE NUMBER: CL-91-16 ASSAY SHEET PACE: 6 

S a n p l e  Fran To Length 
(m) (m) (m) 

44099 148.50 150.50 2.00 
44098 150.80 151.30 2.50 

F I  

0.2 94 1 16 21 15 39 3 310 14 
0.1 I 234 1 16 19 67 39 1 130 I 50 



HOLE NUMBER: C L - 9 1 - 1 6  

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

GEOCHEM. SHEET DATE: 2 5 - M a y - 1 9 9 2  

A g  As B i  C u  Pb Sb Zn A u  H g  F I  
p p n p p n p p n p p n p p n p p n p p n p p b p p b W m  

HOLE NUMBER: C L - 9 1 - 1 6  GEOCHEM. SHEET PAGE: 7 



Sanple From To Length Ag As B i  Cu Pb Sb Zn Au Hg F I  
(m) (m) (m) p p n p p n m p p n m p p n p p n W W l / m  

44098 150.80153.30 2.50 0.1 234 1 16 19 67 39 1 130 50 

HOLE NUMBER: CL-91-16 GEOCHEM. SHEET PAGE: 8 I 



HOLE NUMBER: CL-91-16 

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

RQD ASSAY DATE: 25-May-1992 

Sun RQD N d r  Frecturs Nunber Veins Angle 
Of Length S/LX100 Of Per Of Per 

Frecturs Metres Veins Metres 
S>= 0.OOcm 

VN 
VN 
VN 
VN 
VN 
CALC. 

HOLE NWBER: CL-91-16 RQO ASSAY PAGE: 9 



MlNNOVA INC. 
HOLE NUMBER: C L - 9 1 - 1 7  D R I L L  HOLE RECORD IMPERIAL UNITS: METRIC UNITS: X 

PROJECT NAME: CLlSBAKO PLOTTING COORDS GRID: UTM ALTERNATE COORDS GRID: COLLAR DIP: -45. 0 '  0"  
PROJECT NUMBER: 6 6 7  NORTH: 39555.00N NORTH: O+ ON LENGTH OF THE HOLE: 6 7 . 0 h  

CLAIM NUMBER: EAST: 9832.00E EAST: D+ OE START DEPTH: D . D h  
LOCATION: SOUTH ZONE ELEV: 1323.00 ELEV: 0.00 FINAL DEPTH: 6 7 . D h  

COLLAR GRID A Z I W T H :  ' ' " COLLAR ASTRONOHIC AZIMUTH: 120' 0 '  0"  I 
DATE STARTED: S e p t e m b e r  3, 1 9 9 1  COLLAR SURVEY: NO 

DATE COFIPLETED: S e p t e m b e r  4, 1 9 9 1  MULTISHOT SURVEY: NO 
DATE LOGGED: S e p t e m b e r  9, 1 9 9 1  RQD LOG: YES 

W L S E  EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE: NP 

CONTRACTOR: FRONTIER DRILLING LTD. 
CASING: TO 27.4M,101 LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE: 

DlRECTlONAL 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 a n n e n t s  
(m) A z i m u t h  d e g r e e s  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 a n n e n 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 1 - 1 7  D R I L L  HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 1 



HOLE NUMBER: CL-91-17 

ROCK 
TYPE 

<<AS1 NG* 

MYGOAL- 
OIDAL FLOVu 

427.4-28.5) 
cBXIDE 
ZONE* 
428.5-36.9) 
M A K  STUK* 
433.4-33.6) 
*FAULT* 
435.6-36.7) 
*FAULT, 
436.5-37.9) 
uSTUK BX* 

439.2-40.3) 
uBX VEIN* 

{41 .O-41.3) 
uBX VEIN* 

TEXTURE AN0 STRUCTURE 

Overburden. 

Grey-green, f.g. Anrygdule r i c h  intermediate flow. 
Quartz f i l l  i s  dominant but c a l c i t e  also present. 
Amygdules up t o  1 cm, comnonly f la t tened O approx. 
t o  core axis. Dark green c lay or c h l o r i t e  i s  
c m n  i n  smaller (2-5 mn) amygdules. In terval  i s  
Locally gougy, faulted, generally poor recovery. 

Akrndant hematite i n  l a t e  h a i r l i n e  fractures. 

Sparse qtz stringers. 

Gouge. 

Quartz-pyri  t e  stockuork/breccia vein, uhi t e  b u l l  
quartz i s  cut by black chalcedonic p y r i t i c  quartz. 
Highly fractured, poor recovery. 

Black 8 white. P y r i t i c  quartz breccia vein and 
intense wallrock s i l i c i f i c a t i o n .  Corresponds wi th 
high density and s ize o f  smygdules ( a l l  f i l l e d  by 
quartz). I r regular  
PARAGENESIS: s i l i c i f i c a t i o n  and amygdule f i l l i n g  
by grey f.g. quartz; brecciat ion and cementing by 
p y r i t i c  grey chalcedony; i n f  i 1 l i n g  o f  open spaces 
by vuggy c rys ta l l i ne  white quartz. 

S.A.A. 

Gouge. 

Black 8 green. Depositional breccia of black 
banded r h y o l i t i c  f low (previously bedded ash t u f f )  
h ighly  fractured, oxidized, hematitic, l o c a l l y  
90WY. 

- 
NGLE 
0 CP - 

- 

50 

45 

30 

- 

- 

- 

MlNNOVA INC. 
DRILL HOLE RECORD 

ALTERATION 

dl-S ARC* plus pervasive 4 CHL* and 
UU HEM* i n  Late h a i r l i n e  fractures. 
Patchy s i l i c i f i c a t i o n .  

a l  SIL* 

u+/- SlLr 

u+/- SIL* 

dl SIL, U ARG, M CHL* 

DATE: 25-May-1992 

MINERALIZATlON I REMARKS 

NO pyr i te? 

u 2 X  pyn as f i n e  selvages w i th in  grey 
quartz. 

J - 5 %  pyn i n  grey quartz rimnicg 
breccia fragments. 

ccTr pyn associated with chlor i te .  

HOLE NUMBER: CL-91-17 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 2 



HOLE NUMBER: CL-91-17 
MINNOVA INC. 

DRILL HOLE RECORD DATE: 25-May1992 

ROCK 
TYPE 

aPERL I TEw 

uFLOU 
BANDED 
RHYOLITE* 
455.3-56.5) 

*TUFF BXn 

460.3-63.1) 
rHEMT I TE 
RICHn 
460.9-61.2) 
uFAULTn 
463.8-67.0) 
*FAULT 
ZONEw 

67.0 M 

TEXTURE AND STRUCTURE 

Green. Classic p e r l i t i c  texture overprint ing 
black and/or hematitic f l o u  banded rhyol i te .  

-- 

Green 8 black. P r o p y l l i t i c a l l y ?  a l tered tu f f /b lock 
breccia, o f  f l o u  banded r h y o l i t e  frags. Akndant 
black breccia matrix, local  hematite, daninantly 
c las t  supported. 

Gwge. 

- - -- 

60% c lay  gouge, single preserved 1 cm p y r i t i c  
quartz vein. 

Red 8 green. (Previously banded ash tu f f s ) .  
P e r l i t i c  and f low banded r h y o l i t e  f lou. 

Red I% green. Hematitic breccia o f  f low banded and 
p e r l i t i c  fragments. Uppermost 2 metres i s  very 
s t rongly  hematized. Louer h a l f  o f  i n te rva l  i s  
h igh ly  fractured, gwgy. 

4 SSI, M CHL, Y HEMn 

NGLE 
D CA - 

*I ARGn 

ALTERATION 

an SSI, n CHLw 
Propy l i t i c?  

Gwge. 

EOH 

US HEM, S SILn 
Strong hematit ic f l o u  banding. 

J X  pym i n  disrupted str ingers. 

MINERALIZATION 

r T r  p y m  

~ 1 %  pym i n  gougy breccias i n  Louer 
h a l f  o f  in terva l .  

REMARKS 

HOLE NUMBER: CL-91-17 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 3 

uTr pyu on l a t e  fractures. 

- 



HOLE NUMBER: C L - 9 1 - 1 7  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

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

HOLE NUMBER: C L - 9 1 - 1 7  ASSAY SHEET PACE: 4 

ESTIMA 1 GEOCHEMICAL 
Ag A s  B i  C u  Pb S b  Z n  A u  F I 

COHMENTS 

I 



HOLE NUMBER: C L - 9 1 - 1 7  GEOCHEM. SHEET DATE: 2 5 - M a y - 1 9 9 2  

Sample From T o  Length 
(m) (m) (m) 

HOLE NUMBER: C L - 9 1 - 1 7  GEOCHEM. SHEET PAGE: 5 



HOLE NUMBER: C L - 9 1 - 1 8  
MINNOVA INC. 

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

PROJECT NAME: CLISBAKO 
PROJECT NUMBER: 667 

CLAIM NUMBER: 
LOCATION: SUJTH ZONE 

PLOTTING COORDS GRID: UTM 
NORTH: 39555.001 

EAST : 9 8 3 3  .ODE 
ELEV: 1323.00 

COLLAR GRID AZIMJTH: " 
DATE STARTED: S e p t e m b e r  4, 1 9 9 1  COLLAR SURVEY: NO 

DATE CCMPLETED: S e p t e m b e r  5, 1 9 9 1  MULTISHOT SURVEY: NO 
DATE LOGGED: S e p t e m b e r  9, 1 9 9 1  RPD LOG: YES 

ALTERNATE COORDS GRID: 
NORTH: O+ ON 

EAST: O+ DE 
ELEV: 0.00 

COLLAR ASTRONCMIC AZIMUTH: 120' 0 '  0"  

PULSE EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE: NP 

COLLAR DIP: -70. 0 '  0"  
LENGTH OF THE HOLE: 63.101~ 

START DEPTH: 0.00III 
FINAL DEPTH: 63.10111 

CONTRACTOR: FRONTIER DRILLING LTD. 
CASING: TO 18.3',101 LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE : 

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

ACID 

HOLE NUMBER: CL-91-18 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PACE: 1 



HOLE NUMBER: CL-91-18 
MlNNOVA INC. 

DRILL HOLE RECORD DATE: 25-May-1992 

TEXTURE AN0 STRUCTURE 
FROM 

TO 
ROCK 
TYPE ALTERATION REMARKS 

Overburden 

<<TUFF BXw 

422.8-24.5) 
*FAULT* 

uAl4YCDAL- 
OIDAL FLOU, 

UFAULT 
ZONEw 

435.0-35.71 
UGWGEw 

Green 8 grey. Strongly a r g i l l i z e d  c rys ta l  ash t u f f  
breccia. Green c lay  a l tered angular frags i n  a 
dark weakly s i l i c i f e d  matrix. Highly fractured end 
gougy. 

6 - 1  ARGw Similar t o  i n te rva l  50-60 m i n  hole 1 # 19. 
I No oxide zone. 

ul-2% pyn i n  disrupted quartz s t r ingers 80% c lay gouge wi th  quartz ve in and wallrock frags 
Grey. 

Intermediate amygdaloidal flow. Amygdules mainly 
4 an l i ned  wi th  c h l o r i t e  f i l l e d  by quartz and 
la te  ca lc i te .  Rare i r regular  vugs up t o  8 cm 
across, c m l y  f i l l e d  u i t h  c.g. ca lc i te .  
Amygdules f l a t tened  i n t o  planes @ 

4 - 1  ARGw plus minor patchy s i l i c i f i -  
cation. 
4 CHL* and green c lay l i n i n g  and/or 
f i l l i n g  small (4 cm) amygdules. 

One Large i r regular  vug i s  l i ned  by a 
b r o w  translucent mineral that  Looks 
Like a seaueed frond. Maybe b i o t i t e ?  

Grey. Gougy zone o f  intense a r g i l l i c  a l te ra t ion  
and broke p y r i t i c  q t z  veins. 

* I - X  ARGw 
C*) CHL* 

4TZ-PY 
STUKw 

412-PY 
STUKw 

el-3% pyn i n  broken quartz veins. 

d X  pyn i n  quartz str ingers. Green. Strong quar tz-pyr i te  stockwork i n  weakly 
amygdaloidal intermediate flow. Minor l a t e  c a l c i t e  

Very Lou densi ty  of  amygdules. d ARC, M SILw 
C*) CHL, HEM* 

Grey green. Quartz stockwork/breccia. Strongly 
a r g i l l i z e d  amygdaloidal f low fragments. Amygdules 
Lined wi th  ch lor i te ,  f i l l e d  by quartz. 
Single p y r i t i c  banded q t z  vein, 3 cm @ 39.7 m @ 

4 - 1  ARGn of  wallrock fragments. 
*I SILw breccia matrix. 

PX pyn i r regu la r l y  d i s t r i bu ted  as 
blebs i n  q t z  s t r ingers and f i l l i n g  
amygdul es. 

--- - 

Quartz breccia ve in  and flooded wall  rock. 
In terva l  i s  h igh ly  fractured and l o c a l l y  gougy. 

High density o f  small ( 4  cm) amygdules 

d X  pyn as i r regular  blebs and d is-  
rupted str ingers. 

u l  SILw i n  quartz breccia matr ix and 
f i l l i n g  amygdules. 
u+/- ARGw minor u n s i l i c i f i e d  wallrock. 

Very high density of  amygdules. 

Gougy contact between arnygdaloidal f lou/quartz 
breccia and underlying banded rhyol i te .  

HOLE NUMBER: CL-91-18 DRILL HOLE RECORD LOGGED BY: PETER THIERSCH PAGE: 2 



HOLE NUMBER: CL-91-18 

FROn 
TO 

43.80 
TO 

ROCK 
TYPE 

uBANDED 
RHYOLITE* 

47.50 
TO 

51.00 

TEXTURE AND STRUCTURE 

Black 8 green, aphanitic. Green a r g i l l i c a l l y  
a l tered rhyol i te ,  wi th  black f l o u  banding 
(previously black banded ash tu f fs) .  Ueak p e r l i t i c  
textures throughout. Highly fractured a t  upper 
contact. Flow banding 

uBANDED 
RHYOLITE* 

5 1.00 
TO 

54.80 

Red 8 green. Spheru l i t ic  f low banded rhyol i te .  
Strongly hematized bands and 2-4 nm spherulites. 
Rare p e r l i t i c  textures. Local inc ip ient  b a l l  
formation of  hematit ic patches. FLou banding i) 

UBANDED 
RHYOLITE* 

Black, aphanitic. Black, hematit ic c h l o r i t i c  flar 
banded rhyol i te .  Very sparse c a l c i t e  str ingers. 
Very s i l iceous and carpetent. Banding varies 

Red 8 green. Strongly a r g i l l i c a l l y  a l tered band 
r h y o l i t e  frags i n  hematite r i c h  f.g. matrix. Minor 
percentage of  frags are dark green c lay or  
c h l o r i t e  altered. Uatr ix  supported. 

- - 

Black, f.g. dark weakly f low banded rhyol i te .  

EOH 

MlNNOVA INC. 
DRILL HOLE RECORD 

I 

US CHL, S HEMn 
us SIL* 

ALTERATION 

4 4  ARG, U SILm both pervasive. 

4% p p  c.g. disseminated pyr i te .  

MlNERALlUTlMl 

uTr pyn i n  disseminated patches. 

US SIL, S HEM, S CHLn None. 

US ARG* frags. 
dl SIL, S HEM* matrix. 

DATE: 25-May-1992 

d r  p p  disseminated throughout. 

US SIL* 

REMARKS 

Tr py. 

HOLE NUMBER: CL-91-18 DRILL HOLE RECORD LOGGED BY: PETER THlERSCH PAGE: 3 



HOLE NUMBER: C L - 9 1 - 1 8  ASSAY SHEET DATE: 2 5 - M a y - 1 9 9 2  

E S T I H A  ) GEOCHEMICAL 
S a m p l e  From T o  L e n g t h  A g  A s  B i  C u  P b  S b  2 n  A u  

(rn) (m) (m) 

HOLE NUMBER: C L - 9 1 - 1 8  ASSAY SHEET PAGE: 4 



HOLE NUMBER: C L - 9 1 - 1 8  GEOCHEH. SHEET DATE: 25-May-1992 

Sample From To L e n g t h  
(m) (m) (m) 

HOLE NUMBER: CL-91-18 GEOCHEU. SHEET PAGE: 5 



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

PROJECT NAME: CLlSBAKO PLOTTING COORDS GRID: UTM ALTERNATE COORDS GRID: COLLAR DIP: -45' 0 '  0'1 
PROJECT NUMBER: 6 6 7  NORTH: 39577.00N NORTH: O+ O LENGTH OF THE HOLE: 92.50111 

CLAIM NUMBER: EAST: 9782.00E EAST: O+ O START DEPTH: D.00m 
LOCATION: SOUTH ZONE ELEV: 1323.00 ELEV: 0.00 FINAL DEPTH: 92.50m 

COLLAR GRID A Z I W T H :  COLLAR ASTRONOnlC AZIMUTH: 120' 0 '  0"  

DATE STARTED: S e p t e m b e r  5, 1991 COLLAR SURVEY: NO 
DATE COMPLETED: S e p t e m b e r  5, 1991 WLTlSHOT SURVEY: NO 

DATE LOGGED: S e p t e m b e r  11, 1 9 9 1  RQD LOG: YES 

W L S E  EM SURVEY: NO 
PLUGGED: NO 

HOLE SIZE:  NQ 

CONTRACTOR: FRONTIER DRILLING LTD. 
CASING: 1 0 '  LEFT I N  HOLE 

CORE STORAGE: CAMP 

PURPOSE: 

DIRECTIONAL DATA: 

HOLE NUMBER: C L - 9 1 - 1 9  DRILL HOLE RECORD LOGGED BY: D. HEBERLEIN PAGE: 1 

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 a r m e n t s  
(m) A z i m u t h  d e g r e e s  T e s t  

40.30 -54' 0 '  ACID OK 

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



ROCK 
TYPE 

uLAHAR 
BRECCIA 

c41UDDY 
LAHARn 

442.2-44.8) 

165.6-68.2) 
d is rup ted  
Fault Zonen 

TEXTURE AND STRUCTURE 

Green. Chaotic, ursorted andesite c lasts i n  an un 
consolidated, tuffaceous matrix. No bedding or 
sor t ing- typ ica l  of a lahar. Most c las ts  consist of 
ch lo r i t i zed  andesite and feldspar porphyry. Abun- 
dant vesicular and amygdaloidal fragments also 
present. Crush zones w i th in  u n i t  resemble fau l t s  
but may also be caused by d r i l l i n g  unconsolidated 
nuds. Fragment sizes range from <I cm t o  over 5 cm 
Interval  mostly matrix supported but can be c last  
supported over various intervals. Clasts make up 
50-60%. 

- 

Grey-brom. F-C. An unconsolidated l i t h i c  breccia 
u n i t  with a nuddy matrix. The matrix material i s  
carposed o f  a nudstone. The l i t h i c  c lasts are 
f i ne r  grained than the previous in terval  and ent- 
i r e l y  matrix supported from top t o  bottom. Clasts 
comprise about 30%. Similar c las t  types t o  Last i n  
terval. There are: amygdaloidal andesite, feldspar 
porphyry and tu f f .  

Black. A h ighly  s i l iceous and graphi t ic  interval. 
Textures noted include crude banding or bedding, 
d e t r i t a l  or c l a s t i c  textures. High graphite 
content may imply organic material i.e. vegetation 
caught i n  mdf lou.  

LOVER CONTACT 1 45 

Grey. Core becomes crushed and broken down t o  
bottom of interval. Sections of gouge noted f ran  
66.1 t o  66.5 m. 

Same interval  but becoming very crushed and d is-  
rupted by fault ing. The muddy matrix i s  reduced t o  
powdery clay. 

. - MlNNOVA.1NC. 
DRILL HOLE RECORD 

ALTERATION 

uS.CL,M.CAn Pervasive ch lo r i t i za t ion  of 
the clasts. Narrrou intervals of strong 
hematite colouration. These could be 
large c lasts o f  oxidized material 
rather than a l terat ion.  

No s ign i f i can t  a l terat ion.  Some clasts 
are bleached, others are chlor i t ic .  

Very s i l iceous - may not be caused by 
a l terat ion.  

d - S I L n  I r regular  ve in- l ike patches of 
s i l i c i f i c a t i o n  noted. These tend t o  be 
about 3 cm uide and occur at 0.5 t o  1.5 
metre intervals. S l ight  bleaching of 
rock 

Qz (& Py) stockuorking increasing i n  
in tens i t y  dounhole. Bleaching of 

MINERALIZATION REMARKS 

@yTrn Almost absent. 

rTr-3% i n  Pz veinlets. 

kmount increases down in terval .  

HOLE NUMBER: CL-91-19 DRILL HOLE RECM(D LOGGED BY: D. HEBERLEIN PAGE: 2 



MINNOVA INC. 
DRILL HOLE RECORD DATE: 25-May-1992 

ROCK 
TYPE 

473.8-75.01 
4UARTZ 
STOCKVORK* 

4MYGDALOID 
AL ANDESITE 
F L W  

uSILICI FIED 
ZONE* 

481.7-81.91 
*FAULT 
GOUGE* 
481.9-82.8) 
*SlLIClFIED 
BRECCIA* 
{82.8-85.21 
aSlLlClFlED 
PZ STOCK- 
UORK* 
485.2-85.6) 

*HEMATITIC 
RHYOLlTE 
BRECCIA* 

485.6-87.0) 

487.8-88.6) 

TEXTURE AND STRUCTURE 

Pale green. D is t i nc t i ve  amygdaloidal un i t .  Amyg- 
dules are Large i n  t h i s  section- up t o  1.5 cm wide 
They are also sparser than other intersections 
o f  t h i s  mit seen around the south zone. The 
grour*mass i s  s l i g h t l y  po rphy r i t i c  with a l tered 
plagioclase and mafic phenols. The l a t t e r  are most 
l i k e l y  b i o t i t e s  or  hornblendes. 
LOVER CONTACT 
uGougy Fault Z O M ~  

Grey. A 15 cm gougy f a u l t  contact separates the 
massive s i l i c i f i c a t i o n  from the overlying unit. 
The zone i s  a t yp ica l  s i l i c i f i e d  hNrotherma1 
breccia containing angular fragments of  s i l i c i f i e d  
wallrock i n  an intensely healed s i l i c a  matrix. 
Three stages are noted. An ear l y  stockwork o f  Pz 
ve in le ts  i s  s i l i c i f i e d  and brecciated by a second 
event. This i s  cut  by l a t e r  vuggy Pz veins. 

Not so w h  a breccia as a s t rongly  developed 
stockwork i n  feldspar phyric (emyg?) andesite 
wallrock. Stockworking intense enough i n  places t o  
form an inc ip ient  breccia o r  jigsaw breccia zone. 

Typical footwal l  rocks consist ing of  angular t o  
subangular c las ts  of  f low banded r h y o l i t e  and 
green p e r l i t e  i n  a s t rongly  hematit ic matrix. 
Clasts range from 4cm t o  almost a metre. 

Possibly a large breccia c last .  

ALTERATION 

crushed c lay matr ix - weak t o  mod. 
argi l l i c  atterat ion. 
{73.8-75.Dbd-~ ARG*;U-MOO SIL* 

&-I4 ARG;U-CLm Ueak Pz-Py microstock- 
work present i n  l o w r  ha l f  o f  section. 
Calc i te  i s  a lso widespread as micro- 
f racture f i l l i n g s  and i n  armgdules wi th  
Pz. The en t i re  grounchss and the mafic 
phenols are c h l o r i t i r e d  g iv ing the rock 
an overa1 1 green colour. 

* I - X  SIL* 
Conplete replacement of  wal l  rock by 
s i l i c a .  

4-S-ARC; S-HE* Rhyol i t ic  c lasts  are 
moderately a r g i l l i z e d  and/or s e r i c i t -  
ired. P e r l i t e  c lasts  seem t o  be less 
altered-perhaps due t o  low permeability 
t o  f lu ids.  
dl-S SIL; S-ARG; U-CL* Bleached and 
s i l i c i f e d  rhyo l i t e  breccia. Fault  
breccia superifposed from 86.6-86.&. 

uPy 3% i n  ve in le ts  and vein fragments. 

~ 5 5 %  P y r i t e  i s  the &sty f ine-grained 
variety. I t  occurs mostly i n  the matrix 
but sane p y r i t e  also noted i n  the Pz 
stockwork. 

Py-Tr. 
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Fran To Length 
(m) (m) (L) 

Sun RQO N-r Fracturs Nunber Veins Angle Ccmnents 
Of Length S/LX100 Of Per Of Per 

Fracturs Metres Veins Metres 
S>= O.OOcm 
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STATEMENT OF QUALIFICATIONS 

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

1. I graduated from the University of Southampton, England 

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

2. I graduated from the University of British Columbia with 

an M.Sc Degree in Geology in 1985. 

3. I have practised my profession continuously since my 

graduation. 

4. I am a Fellow of the Geological Association of Canada 

(F5050). 

5. I am currently employed by Minnova Inc. as a Senior 

Project Geologist. 

6. Work described in this report was carried out under my 

direct supervision. 

Date : 

Signature: 
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