
REPORT OF GEOLOGICAL EXAMINATION 
OF THE CHALCO STAR PROPERTY 

Chalco Star 1 
Chalco Star 2 
Chalco Star 3 
Chalco Star 4 
Chalco Star 5 

R308802 (4) 
R308803 (4) 
R308804 (4) 
R308805 (4) 
R308806 (4) 

Similkameen Mining Division 
N.T.S 92 H/8 

49* 26' N., 120* 261 W. 

Owner: 
KOOTENAY KING RESOURCES INC. 
636-470 Granville Street 

Vancouver, British Columbia 
V6C 1V5 

By: 
John Ostler; M.Sc, P.Geo, 

Consulting Geologist 

July 26, 1992 



- i -

CONTENTS 

SUMMARY . i i i 

1.0 INTRODUCTION 1 
1.1 Terms of Reference 1 
1.2 L o c a t i o n and Access 1 
1.3 T e r r a i n and Vegetation 5 
1.4 Property 6 
1.5 H i s t o r y of Mining i n the Copper Mountain Camp 7 

2.0 REGIONAL GEOLOGY AND MINERALIZATION 11 
2.1 Regional Geology 11 
2.2 Regional Deformation and Metamorphism 17 
2.3 M i n e r a l i z a t i o n a t Copper Mountain 20 
2.4 Regional Geophysics 21 

3.0 PROPERTY GEOLOGY AND MINERALIZATION 23 
3.1 Recent E x p l o r a t i o n on the Chalco Star Property-area . . . 23 
3.2 Property Geology 31 
3.3 Property M i n e r a l i z a t i o n 32 

4.0 CONCLUSIONS AND RECOMMENDATIONS 34 
4.1 Conclusions 34 

4.1 (a) Geology 34 
4.1 (b) Property M i n e r a l i z a t i o n 35 
4.1 (c) R e l i a b i l i t y of Recent Work 35 

4.2 Recommendations 36 
4.2 (a) G e o l o g i c a l Mapping 36 
4.2 (b) Induced P o l a r i z a t i o n Program 36 
4.2 (c) Deep D r i l l i n g Program 36 

4.3 Recommended Program and Budget 37 
6.0 REFERENCES 39 

APPENDICES 
A. C e r t i f i c a t e of A n a l y s i s 41 
B. C e r t i f i c a t e of Q u a l i f i c a t i o n 42 



- 1 1 -

CONTENTS CONTINUED 
FIGURES 

1. General Location 2 
2. L o c a t i o n and T e r r a i n 3 
3. M i n e r a l Claims 4 
4. Regional Geology from G.S.C. Map 888A 8 
4A. Legend to Figure 4 9 
5. Regional Geology from G.S.C. Map 41-1989 12 
5A. Legend to Figure 5: Upper H a l f 13 

Lower H a l f 14 
6. Aeromagnetism: E.M.R. Map 8526G 22 
7. I.P. Surveys S.W. of August Lake 24 
8. 1987 D r i l l i n g i n the South Zone 29 



SUMMARY 
The Chalco Star Property comprises f i v e 4-post claims c o n t a i n i n g 

a t o t a l of 76 c l a i m - u n i t s covering about 1775 ha (4260 A) i n c l u d i n g minor 
l o s s due to overlap. I t i s centred on 49" 26' north l a t i t u d e and 120" 26' 
west longitude i n about 4.5 km (2.75 mi) southeast of the town of 
P r i n c e t o n i n the Similkameen Mining D i v i s i o n of B r i t i s h Columbia. 

The property i s located about 12 km (8 mi) north-northeast of the 
Copper Mountain Mine which p r e s e n t l y has three productive orebodies: 
Copper mountain, I n g e r b e l l e and V i r g i n i a . 

During 1990, 7,441,000 tons of ore were m i l l e d from the three 
orebodies to produce 56,418,000 pounds of copper, 13,617 ounces of gold 
and 311,660 ounces of s i l v e r . Average ore grade from the mine was 0.38% 
copper, 0.002 oz/ton gold and 0.042 oz/ton s i l v e r . P r i n c e t o n Mining Corp. 
reported t h a t as of January, 1991, reserves were 167,800,000 tons 
averaging 0.4% copper which included 43,000,000 tons t h a t were to be mined 
durin g P r i n c e t o n ' s current mining p l a n . 

The Chalco Star Property-area i s u n d e r l a i n by T r i a s s i c - a g e mafic 
v o l c a n i c rocks t h a t have been assigned to the eastern v o l c a n i c f a c i e s of 
the N i c o l a Group. These v o l c a n i c rocks are in t r u d e d by d i o r i t i c t o 
g r a n o d i o r i t i c bodies of various s i z e s and shapes t h a t range i n age from 
T r i a s s i c to Cretaceous. Both the N i c o l a v o l c a n i c and Mesozoic-age 
i n t r u s i v e rocks have been f r a c t u r e d a l t e r e d and intr u d e d by younger dykes 
of v a r y i n g compositions. 

The s t r a t i g r a p h y , f r a c t u r i n g and a l t e r a t i o n are s i m i l a r i n some 
respects to t h a t a t the Copper Mountain, I n g e r b e l l e and V i r g i n i a ore 
bodies l o c a t e d a few kilometres south of the property-area. 

M i n e r a l i z a t i o n has been studied most i n t e n s i v e l y i n the North and 
South zones l o c a t e d northeast and south of August Lake r e s p e c t i v e l y . 

In both zones, p y r i t e - c h a l c o p y r i t e m i n e r a l i z a t i o n occurs w i t h 
minor c h a l c o c i t e and b o r n i t e i n a l t e r e d v o l c a n i c igneous rocks a s s o c i a t e d 
w i t h f r a c t u r i n g near i n t r u s i v e contacts. This a s s o c i a t i o n o f 
m i n e r a l i z a t i o n , a l t e r a t i o n , f r a c t u r i n g and i n t r u s i o n i s s i m i l a r to t h a t o f 
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the I n g e r b e l l e - a r e a where ore i s r e l a t e d to f r a c t u r i n g and a l t e r a t i o n near 
the contacts of N i c o l a Group v o l c a n i c rocks and the Lost Horse I n t r u s i o n s . 
I t i s q u i t e p o s s i b l e that an orebody s i m i l a r to Copper Mountain, 
I n g e r b e l l e or V i r g i n i a may be b u r i e d beneath the Chalco S t a r Property-area 
and t h a t the m i n e r a l i z a t i o n exposed on surface i s p a r t of a p y r i t i c h a l o 
above the main orebody. 

At present, the most promising deep d r i l l i n g t a r g e t on the 
property i s the area beneath the South Zone where secondary copper 
m i n e r a l i z a t i o n has already been found to extend from surface to shallow 
depths along a dyke system. 

The recommended e x p l o r a t i o n program comprises g e o l o g i c a l mapping, 
sampling, and induced p o l a r i z a t i o n survey over the p a r t of the property 
l o c a t e d east of the August Lake v a l l e y , and extensive NQ core and reverse 
c i r c u l a t i o n percussion d r i l l i n g around the South Zone. 



REPORT OF GEOLOGICAL EXAMINATION 
OF THE CHALCO STAR PROPERTY 

1.0 INTRODUCTION 
1.1 Terms of Reference 

The w r i t e r was re t a i n e d by Kootenay King Resources Inc. of 
Vancouver, B r i t i s h Columbia to examine the Chalco S t a r Property. 

This report i s a compilation of records of e x p l o r a t i o n work f i l e d 
w i t h the B r i t i s h Columbia M i n i s t e r of Energy, Mines and Petroleum 
Resources, other data and informat i o n gathered du r i n g an examination of 
the Chalco S t a r Property conducted by the w r i t e r from A p r i l 16 to 18, 
1992. 

1.2 Location and Access 
The Chalco Star Property i s l o c a t e d a t the eastern margin of the 

Hozameen Range of the Cascade Mountains, p a r t of the Coast Mountains of 
southwestern B r i t i s h Columbia (Figure 1). The property comprises f i v e 4-
post claims c o n t a i n i n g a t o t a l of 76 c l a i m - u n i t s c o v e r i n g about 1775 ha 
(4260 A) i n c l u d i n g minor l o s s due to overlap. The claims are centred on 
49° 26' nor t h l a t i t u d e and 120" 26' west longitude i n the Similkameen 
Mining D i v i s i o n of B r i t i s h Columbia (Figures 2 and 3). 

P r i n c e t o n , the nearest supply and s e r v i c e centre to the Chalco 
S t a r Property i s l o c a t e d a t the j u n c t i o n of B.C. Highways 3 and 5 about 
289 km (176 mi) east Vancouver, B.C. v i a highways 1 and 3. 

The claims are located about 4.5 km (2.75 mi) southeast of the 
Town of Pr i n c e t o n , B.C. between the Darcy Mountains and Similkameen R i v e r . 
Access to the property-area i s by the August Lake road, a good al l - w e a t h e r 
road t h a t j o i n s B.C. Hwy. 3 a t the g o l f course c u t - o f f 4 km (2.4 mi) east 
of P r i n c e t o n . The property-area i s transected by numerous logging and 
ranch roads that may be passable only by 4-wheel d r i v e v e h i c l e s during 
periods of poor weather. 
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1.3 Terrain and Vegetation 
The Chalco St a r Property i s lo c a t e d a t the eastern margin of the 

Hozameen Range of the Cascade Mountains, p a r t of the Coast Mountains of 
southwestern B r i t i s h Columbia and a t the western margin of the southern 
I n t e r i o r P l a t e a u . 

Holland (1976) described the t r a n s i t i o n between the Hozameen Range 
and the I n t e r i o r P l a t e a u near P r i n c e t o n as f o l l o w s : 

The Cascade Mountains are separated by the F r a s e r R i v e r from 
the P a c i f i c Ranges of the Coast Mountains to the n o r t h . The Cascade 
Mountains on the east are f l a n k e d by and merge i n the Kamloops 
P l a t e a u . T h e i r western boundary i s c l e a r l y d e f i n e d by the F r a s e r 
R i v e r , but t h e i r eastern margin i s a t r a n s i t i o n zone through which 
summit e l e v a t i o n p r o g r e s s i v e l y diminishes and the degree of 
d i s s e c t i o n decreases as the Kamloops P l a t e a u i s approached. The 
boundary sep a r a t i n g mountains and plateaus f o l l o w s the Nicoamen 
R i v e r from i t s mouth, thence more or l e s s along the 5,000-foot 
contour west of Prospect Creek to the head of Tulameen R i v e r and the 
head of S k a g i t R i v e r , thence down Copper Creek and east from i t s 
mouth across to the Ashnola R i v e r , thence northeastward past C r a t e r 
Mountain to the v a l l e y of the Similkameen R i v e r . 

Holland, S.S.; 1976: p.44. 

The Chalco Star Property occupies p a r t of the lower northward-
f a c i n g slope of the Darcy Mountains t h a t forms p a r t of the v a l l e y of the 
Similkameen R i v e r (Figure 2). E l e v a t i o n s on the Chalco S t a r Property 
range from about 610 m (2000 f t ) above sea l e v e l near the Similkameen 
R i v e r a t the northern boundary of the property, to about 1067 m (3500 f t ) 
on the slopes of the Darcy Mountains near the southeastern corner of the 
c l a i m group. 

The Darcy Mountains are comparatively low, rounded promontories 
the g e n t l e slopes of which were o r i g i n a l l y covered w i t h pine and spruce 
f o r e s t , and parkland. Some of the f o r e s t has been removed by l o c a l 
ranchers who use some of the property-area f o r rangeland. 

During development of the property, mining timber would probably 
have to be purchased from a l o c a l sawmill. 

The most s i g n i f i c a n t topographic fe a t u r e on the property i s the 
August Lake v a l l e y . I t i s a "U"-shaped g l a c i a l s p i l l w a y t h a t extends 
northward from August Lake to the Similkameen R i v e r (Figure 2). The f l a t 
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f l o o r of t h i s v a l l e y i s a t an e l e v a t i o n of about 762 m ( 2 5 0 0 f t ) above sea 
l e v e l , where i t t r a n s e c t s the property n o r t h of the lake. On e i t h e r side 
of the s p i l l w a y slopes r i s e s t e e p l y up to the l e v e l of the f r o n t a l slope 
of the Darcy Mountains. 

S o i l s are deep and we 11-developed on the f r o n t a l slope of the 
Darcy Mountains. Results from s o i l surveys taken i n t h i s area are 
g e n e r a l l y r e l i a b l e . Samples from various overlapping surveys tend to 
confirm each other. 

Steep slopes f l a n k i n g the August Lake v a l l e y and near the 
Similkameen R i v e r a t the northern boundary of the property have the most 
numerous and best exposures of bed rock i n the property-area. 

The s p i l l w a y n o r t h of August Lake i s f i l l e d w i t h g l a c i o - f l u v i a l 
sediments to an unknown depth. S o i l and electromagnetic surveys over the 
s p i l l w a y would not be r e l i a b l e e x p l o r a t i o n t o o l s i n that area. 

The c l i m a t e of the P r i n c e t o n area i s t y p i c a l of t h a t of the 
southern i n t e r i o r of B r i t i s h Columbia. Summers are hot and dry. Winters 
are moderately c o l d . A t h i n b l a n k e t of snow accumulates over the area 
from November u n t i l March. 

I t would be necessary to t r u c k water f o r d r i l l i n g i n t o most 
l o c a t i o n s on the property. 

1.4 Property 
The Chalco S t a r Property comprises the f o l l o w i n g claims l o c a t e d i n 

the Similkameen Mining D i v i s i o n of B r i t i s h Columbia: 

Claim Name 
Chalco S t a r 1 
Chalco S t a r 2 
Chalco S t a r 3 
Chalco S t a r 4 
Chalco S t a r 5 

Record No. 
R308802 (4) 
R308803 (4) 
R308804 (4) 
R308805 (4) 
R308806 (4) 

No. of U n i t s 
20 
16 
16 
16 
8 

Record Date 
A p r i l 17, 1992 
A p r i l 18, 1992 
A p r i l 17, 1992 
A p r i l 18, 1992 
A p r i l 18, 1992 

76 Claim-units 

The claims are owned 100% by Kootenay King Resources Inc. of 
Vancouver, B r i t i s h Columbia. 

The area was o r i g i n a l l y staked d u r i n g 1991 by Douglas Hopper, Guy 
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DeLorme and E r i c Becker as the Star Trek Property. At that time i t 
comprised one 4-post c l a i m of 12 c l a i m - u n i t s and 69 2-post claims covering 
about 1800 ha (4320 A) i n c l u d i n g overlap. Those claims were purchased 
through e x e r c i s e of an o p t i o n granted to the company by Hopper, DeLorme 
and Becker on October 24, 1991. Kootenay King agreed to acquire i t s 
i n t e r e s t i n the claims by paying a t o t a l of $10,000 and 100,000 shares of 
the c a p i t a l stock of the company to the o p t i o n o r s . 

Kootenay King's i n t e r e s t was subject to a 2% net smelter r e t u r n of 
which 1% can be purchased by the company f o r $1,000,000 on or before 
October 24, 1996. 

From A p r i l 16 to 18, 1992 the company restaked the property i n i t s 
c u r r e n t form i n order to e l i m i n a t e the p o s s i b i l i t y of f r a c t i o n s of open 
ground e x i s t i n g w i t h i n the c l a i m s . Reportedly, the company and the 
vendors have agreed to extend the terms of the o r i g i n a l o p t i o n agreement 
to the new claims w i t h the exception t h a t the $10,000 cash payment could 
be made i n Kootenay King Resources Inc. stock. 

The w r i t e r was present d u r i n g the s t a k i n g of the Chalco Star 
c l a i m s . Most of the posts and l i n e s of the claims (Figure 3) were 
inspe c t e d and i n the w r i t e r ' s o p i n i o n , the claims were staked i n 
accordance w i t h the acts and r e g u l a t i o n s of the Province of B r i t i s h 
Columbia. 

1.5 History of Mining i n the Copper Mountain Camp 
The Copper Mountain camp i s l o c a t e d 13 km (8 mi) south southwest 

of the Chalco S t a r Property (Figure 4). V.A. Preto (1972) s u c c i n c t l y 
summarized the e a r l y h i s t o r y of mining i n t h a t area as f o l l o w s : 

The mining h i s t o r y of the Copper Mountain area has been long and a t times, 
t r o u b l e d . Copper was f i r s t discovered i n the area i n 1884 by a trapper 
named Jameson. Because of the excitement a t t h a t time created by the 
d i s c o v e r y of p l a c e r gold near P r i n c e t o n , he f a i l e d to a t t r a c t any i n t e r e s t 
i n h i s f i n d which remained v i r t u a l l y f o r g o t t e n u n t i l R.A (Volcanic) Brown 
l o c a t e d the Sunset mineral c l a i m i n 1892. During the f o l l o w i n g three 
years s e v e r a l more claims were l o c a t e d i n the area, and v a r i o u s amounts of 
work were done on d i f f e r e n t occurrences. 

In 1900, R.A. Brown organized the Sunset Copper Company and c a r r i e d out a 
programme of s h a f t s i n k i n g and underground development on the Sunset 
c l a i m . In the meantime Emil V o i g t had set up a camp on Wolf Creek a t Lost 
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Horse Gulch and had l o c a t e d a number of claims i n t h a t area. He h e l d t h i s 
property to h i s death i n 1927, and had work done on the claims a t v a r i o u s 
times. 
In 1905, F. K e f f e r leased the Sunset and other claims and formed the South 
Yale Copper Company. Impetus i n t h i s o r g a n i z a t i o n , however, waned the 
f o l l o w i n g year and K e f f e r devoted h i s a t t e n t i o n to Voigt's Camp f o r some 
time. In 1912 the Sunset and a d j o i n i n g claims were taken up again, and 
the B r i t i s h Columbia Copper Company was organized, and soon renamed the 
Canada Copper Corporation. Development on the claims continued u n t i l 1914 
when i t stopped because of the s t a r t of World War 1. In 1916 work was 
resumed because of higher wartime copper p r i c e s , and the mine was equipped 
to produce 2,000 tons per day. I t was a t t h i s time that the concentrator 
was b u i l t a t A l l e n b y , 6 miles n o r t h of the orebodies, and agreements were 
signed w i t h the K e t t l e V a l l e y Railway to b u i l d a spur l i n e from P r i n c e t o n 
to A l l e n b y and thence to Copper Mountain. The b u i l d i n g of the l i n e took 
u n t i l 1918 because of d i f f i c u l t t e r r a i n and labour problems. The 
concentrator was thus not ready to commence operations u n t i l the end of 
the war, when the p r i c e of copper f e l l causing a new shut down. DoImage 
repo r t s t h a t "Up to t h i s time over $4,000,000 had been spent on the 
e n t e r p r i s e , no copper had been produced, and the hope f o r o p e r a t i n g the 
mine had dwindled to a mere spark" (DoImage, 1934 p.3). 
In 1923 The Granby Consolidated Mining, Smelting and Power Company L i m i t e d 
acquired the property and began r e - o r g a n i z i n g the concentrator and mine 
p l a n t s . This a c t i v i t y , however, terminated a t the end of t h a t year. In 
the w i n t e r of 1925-1926 operations s t a r t e d again and the concentrator 
f i n a l l y began t r e a t i n g ore, c o n t i n u i n g to do so u n t i l December, 1930. 
Another dormant p e r i o d f o l l o w e d u n t i l the end of 1936. In 1937 s u c c e s s f u l 
operations were resumed and continued u n t i l 1957 when they f i n a l l y came to 
an end. To t h i s date the concentrator had t r e a t e d 34,775,101 tons of ore, 
mostly from underground o p e r a t i o n s , producing 613,139,846 pounds of 
copper, 187,294 ounces of gold and 4,384,097 ounces of s i l v e r . 
From 1957 to 1965 only a moderate amount of work was done i n the v i c i n i t y 
of Copper Mountain. In 1966, however, extensive e x p l o r a t i o n i n v o l v i n g 
much tr e n c h i n g and d r i l l i n g was i n i t i a t e d by The Granby Mining Company 
L i m i t e d on i t s holdings on Copper Mountain, by Newmont Mining Corporation 
of Canada L i m i t e d on the I n g e r s o l l B e l l , La Reine, and neighbouring claims 
west of the Similkameen R i v e r , and by Cumont Mines L i m i t e d on i t s h o l d i n g s 
i n the v i c i n i t y of Copper Mountain. The work done by Granby and Newmont 
continued u n i n t e r r u p t e d through 1967. In September of t h a t year Newmont 
began underground e x p l o r a t i o n on i t s property, now c a l l e d the I n g e r b e l l e , 
by d r i v i n g an a d i t a t the 3,050-foot l e v e l from the P r i n c e t o n c l a i m 
w e s t e r l y toward the m i n e r a l i z a t i o n t h a t had been i n t e r s e c t e d by surface 
d r i l l i n g on the I n v i n c i b l e , I n g e r s o l l B e l l , and La Reine c l a i m s . In 
December, 1967, Newmont purchased a l l of the Granby Holdings on Copper 
Mountain and was thus able to c a r r y out an i n t e n s i f i e d l a r g e - s c a l e u n i f i e d 
e x p l o r a t i o n programme on both p r o p e r t i e s . This work which continued 
u n i n t e r r u p t e d u n t i l the end of 1969, o u t l i n e d a t l e a s t three l a r g e zones 
of low-grade copper m i n e r a l i z a t i o n , one on the I n g e r b e l l e property, and 
two on Copper Mountain, the l a t t e r centred on o l d open p i t s . Ore reserves 
were estimated a t 76 m i l l i o n tons averaging 0.53% copper. In June, 1970, 
o f f i c i a l n o t i c e was given of the Company's i n t e n t i o n to put the Copper 
Mountain and I n g e r b e l l e p r o p e r t i e s i n t o production a t a planned 
concentrator c a p a c i t y of 15,000 tons per day. C a p i t a l c o s t of the p r o j e c t 
was estimated a t 75 m i l l i o n d o l l a r s . 

P r e t o , V.A.; 1972: pp. 11-13. 

S i m i l c o Mines L i m i t e d , an o p e r a t i n g company f o r Newmont put the 
Copper Mountain deposits i n t o p r o d uction i n 1972 f o r a c a p i t a l c o s t of 
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$10,000,000. Concentrator c a p a c i t y was expanded to 25,000 tons per day 
and ore was ex t r a c t e d from both the Copper Mountain and I n g e r b e l l e areas. 

Production from Newmont's operations during 1988 was 7,925,000 
tons of ore concentrated to produce 59,956,000 pounds of copper, 16,864 
ounces of gold and 248,472 ounces of s i l v e r (Can. Mines Handbook, 1989¬
1990; pp. 101-102). That t r a n s l a t e d to an average ore grade of 0.38% 
copper, 0.002 oz/ton gold and 0.031 oz/ton s i l v e r . 

Newmont s o l d the mine to Pr i n c e t o n Mining Corporation i n 1988. 
P r i n c e t o n i n t e n s i f i e d e x p l o r a t i o n i n the V i r g i n i a and Alabama zones 
l o c a t e d n o r t h o f the In g e r b e l l e p i t near Smelter Lake (Figure 4). 
Subsequently more minable reserves were discovered and production emphasis 
s h i f t e d to i n c l u d e that from the V i r g i n i a d e p o s i t . 

During 1990 production from the mine was 7,441,000 tons of ore 
m i l l e d to produce 56,418,000 pounds of copper, 13,617 ounces of gold and 
311,660 ounces of s i l v e r (Can. Mines Handbook, 1991-1992; p. 323). 
Average ore grade was increased m a r g i n a l l y to 0.38% copper, 0.002 oz/ton 
gold and 0.042 oz/ton s i l v e r . As of January, 1991, reserves were 
167,800,000 tons averaging 0.4% copper which i n c l u d e d 43,000,000 tons that 
were to be mined during Princeton's c u r r e n t mining p l a n . 

Recent d r i l l i n g i n the V i r g i n i a and Alabama zones has increased 
minable reserves f u r t h e r . A t o t a l of 86,880 f e e t of d r i l l i n g i n these 
areas du r i n g 1990 d e l i n e a t e d 15,000,000 tons of ore grading an average of 
0.4% copper and 0.006 oz/ton gold (George Cross News L e t t e r , Nov. 1, 
1990). 

2.0 REGIONAL GEOLOGY AND ECONOMIC MINERALIZATION 
2.1 Regional Geology 

I n t e r e s t i n the geology of the P r i n c e t o n area began i n the l a t e 
19th century w i t h the d i s c o v e r y of p l a c e r gold and lode copper d e p o s i t s . 
L o c a l g e o l o g i c a l studies were compiled i n t o a r e g i o n a l map by Rice (1947) 
(Figure 4) which served as the standard reference f o r r e g i o n a l geology 
u n t i l Monger's co m p i l a t i o n published i n 1989 (Figure 5 ) . 

Much of the Pr i n c e t o n area i s u n d e r l a i n by mafic to intermediate 
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v o l c a n i c and p l u t o n i c rocks of the N i c o l a Group th a t were deposited along 
two r e g i o n a l - s c a l e northwesterly trending f a u l t systems during the Late 
T r i a s s i c P e r i o d . The N i c o l a Group v o l c a n i c s are g e n e r a l l y i n t e r p r e t e d to 
c o r r e l a t e w i t h the Late T r i a s s i c - a g e Quesnel b e l t i n c e n t r a l B r i t i s h 
Columbia and w i t h the Takla and S t u h i n i v o l c a n i c assemblages i n northern 
B r i t i s h Columbia and Yukon (Preto, 1979). 

The N i c o l a Group i s d i v i d e d i n t o three b e l t s by the two major 
f a u l t systems. These b e l t s are named the Eastern, C e n t r a l and Western 
B e l t s ( P r e t o , 1972 and 1979; Monger 1989). 

The Eastern B e l t c o n s i s t s of a w e s t e r l y f a c i n g sequence of 
v o l c a n i c s i l t s t o n e , l a h a r i c d e p o s i t s , conglomerates and t u f f . Included i n 
t h i s b e l t are some a l k a l i n e flows near small stocks of micromonzonite 
porphyry. 

The C e n t r a l B e l t contains the o l d e s t rocks i n the N i c o l a Group. 
They are mostly massive pyroxene and p l a g i o c l a s e - r i c h flows of a n d e s i t i c 
and b a s a l t i c composition, coarse v o l c a n i c b r e c c i a , conglomerate and l a h a r 
d e p o s i t s w i t h l e s s e r amounts of f i n e - g r a i n e d p y r o c l a s t i c and sedimentary 
rocks (P r e t o , 1979). S t r a t i g r a p h i c r e l a t i o n s h i p s and l o c a l f a c i e s changes 
i n d i c a t e t h a t the C e n t r a l B e l t rocks were deposited between two a c t i v e 
f a u l t systems t h a t now d e f i n e the boundaries of the b e l t . 

I n t r u s i v e rocks are common throughout the C e n t r a l B e l t . They 
range i n composition from gabbro and d i o r i t e to s y e n i t e and monzonite. At 
Copper Mountain these i n t r u s i o n s are subvolcanic phases of the N i c o l a 
v o l c a n i c s ( R i c e , 1947; Preto, 1972). This o p i n i o n i s confirmed by 
r a d i o m e t r i c d a t i n g of both the v o l c a n i c and i n t r u s i v e rocks a t Copper 
Mountain by s e v e r a l researchers (Preto, 1972). 

S i n c l a i r and White (1968) determined a mean age f o r b i o t i t e s i n 
the Copper Mountain Stock of 193.5 MY. 

The Copper Mountain Stock was mapped by DoImage (1934) and 
Montgomery (1967). I t was found to be a roughly c o n c e n t r i c a l l y 
d i f f e r e n t i a t e d i n t r u s i o n grading from augite d i o r i t e a t the border through 
monzonite to p e r t h o s i t e pegmatite. 
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The Copper Mountain Stock i s the most southerly of the Copper 
Mountain i n t r u s i o n s . North of i t are the Lost Horse I n t r u s i o n s , a very 
complex body of rocks c o n t a i n i n g i n t r u s i v e dykes, r a f t s and i r r e g u l a r pods 
intermixed w i t h N i c o l a v o l c a n i c rocks. I n t e r p r e t a t i o n i s complicated 
f u r t h e r by a l a r g e amount of andesite and b a s a l t i n various stages of 
r e s o r p t i o n w i t h i n the i n t r u s i v e bodies. 

The Lost Horse I n t r u s i v e s are very important i n the h i s t o r y of ore 
development a t Copper Mountain. Most of the ore mined to date i s from the 
area extending from the Lost Horse I n t r u s i v e s to the northeastern boundary 
of the Copper Mountain Stock. 

The V o i g t and Smelter Lake Stocks are located north of the L o s t 
Horse i n t r u s i o n s (Figures 4 and 5 ) . They are d i o r i t e s t h a t are 
i n t e r p r e t e d by Montgomery (1967) to c o n s i s t of u n d i f f e r e n t i a t e d magma from 
the same source as the Copper Mountain Stock and Lost Horse I n t r u s i o n s . 
I t i s speculated t h a t the Smelter Lake and V o i g t stocks may be 
d i f f e r e n t i a t e d a t depth. 

The Western B e l t of the N i c o l a Group d i f f e r s from the Eastern and 
C e n t r a l b e l t s i n t h a t there i s no obvious source area f o r the v o l c a n i c s of 
t h a t b e l t . Rocks of the Western B e l t are the youngest i n the N i c o l a 
Group. They form an e a s t e r l y f a c i n g sequence of flow and p y r o c l a s t i c 
v o l c a n i c s t h a t pass upward to well-bedded limestone. The v o l c a n i c flows 
of the Western B e l t are commonly r i c h e r i n p l a g i o c l a s e than those of the 
other b e l t s and i n c l u d e a considerable amount of andesite, d a c i t e and 
r h y o l i t e w i t h minor amounts of b a s a l t . Many of these v o l c a n i c flows are 
s u b a e r i a l (Preto, 1979). 

The Late T r i a s s i c - a g e Bromley Pluton intrudes N i c o l a Group 
v o l c a n i c s i n the Chalco St a r Property-area northeast of Copper Mountain 
(Figure 5 ) . This i n t r u s i o n i s mainly g r a n o d i o r i t e (Monger, 1989). I t i s 
assigned to the Mount L y t t o n Complex which includes the A l l i s o n Lake, 
Bromley and C a h i l l Creek p l u t o n s . 

Southeast of the Chalco S t a r Property and due east of Copper 
Mountain near Agate Mountain i s an area where mostly intermediate v o l c a n i c 
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rocks of the Late Cretaceous-age Spences Bridge Group are exposed (Monger, 
1989). Minor l i t h o l o g i e s included i n t h i s group are r h y o l i t i c and 
b a s a l t i c flows, sandstone, shale and conglomerate. 

Rocks of the Spences Bridge Group are in t r u d e d by Middle to Late 
Cretaceous-age quartz monzonite of the Verde Creek P l u t o n and 
unconformably o v e r l a i n by v o l c a n i c and sedimentary rocks of the Eocene-age 
P r i n c e t o n Group (Monger, 1989). 

East of Copper Mountain and south of the Chalco S t a r Property the 
P r i n c e t o n Group comprises intermediate v o l c a n i c flows w i t h prominent 
hornblende needles i n an a p h a n i t i c matrix (Figure 5) . North of the Chalco 
S t a r Property, P r i n c e t o n Group rocks i n c l u d e sandstone conglomerate and 
a r g i l l i t e c o n t a i n i n g a s i g n i f i c a n t number of c o a l measures (R i c e , 1947). 

The Mine Dykes a t Copper Mountain trend northwest-southeast and 
range i n composition from trachyte to r h y o l i t e and can be from 0.3 to 61 
m (1 to 200 f t ) t h i c k . Their h a b i t of s p l i t t i n g and c o a l e s c i n g throughout 
the orebodies causes s i g n i f i c a n t l o c a l d i l u t i o n problems a t the mine 
(Pr e t o , 1972). 

F a h r n i (1962) r e l a t e d the Mine Dykes to the Late Cretaceous Ot t e r 
i n t r u s i o n s (Figure 4) and were known to cut the Verde Creek P l u t o n which 
was dated a t 99.5 MY (Preto, 1972) (Figure 5 ) . 

The Mine Dykes are subsequently cut by andesite porphyry dykes 
t h a t trend northeast-southwest; a t r i g h t angles to the Mine Dykes (DoImage 
1934). Preto (1972) suggested t h a t these l a t e r a n d e s i t i c dykes were 
r e l a t e d to d e p o s i t i o n of the Eocene-age P r i n c e t o n Group v o l c a n i c s . 

Pleistocene-age unconsolidated t i l l and g l a c i o - f l u v i a l sediments 
f i l l many of the v a l l e y bottoms and mantle g e n t l e r slopes i n the area 
around the Chalco Star Property. 

2.2 Regional Deformation and Metamorphism 
V o l c a n i c and sedimentary rocks of the N i c o l a Group seem to have 

been deposited i n an a c t i v e r i f t zone defined by two r e g i o n a l - s c a l e 
n o r t h w e s t e r l y trending normal f a u l t systems. As has been mentioned 
p r e v i o u s l y , the N i c o l a Group was segregated i n t o three b e l t s by the two 
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f a u l t systems. 
Near Kingsvale the Western and C e n t r a l b e l t s are separated by the 

F i g F a u l t (Monger, 1989). Southward, the boundary f o l l o w s a s e r i e s of 
unnamed f a u l t s t hat pass east of the Tulameen Complex and are b u r i e d 
beneath P r i n c e t o n Group v o l c a n i c rocks west of Copper Mountain. The 
C e n t r a l and Eastern b e l t s are separated by the A l l i s o n and Sommers Creek 
F a u l t s n o r t h of P r i n c e t o n . South of the town, the b e l t s are separated by 
the Boundary F a u l t which passes west of the Copper Mountain Stock (Figure 
5 ) . 

The C e n t r a l B e l t seems to have been deposited i n the graben of the 
r i f t . I t contains the o l d e s t and t h i c k e s t succession of N i c o l a v o l c a n i c s 
which are a s s o c i a t e d w i t h the most mafic to intermediate subvolcanic 
i n t r u s i o n s . 

At Copper Mountain the v o l c a n i c s , i n t r u s i v e s and ore-bearing 
f r a c t u r e s have a l l been dated as Late T r i a s s i c - a g e , about 193 m i l l i o n 
years o l d (Preto, 1972). There, many of the l o c a l open f o l d s and most of 
the major f r a c t u r e systems have been determined to have been generated 
d u r i n g d e p o s i t i o n of the v o l c a n i c p i l e and i n t r u s i o n of subvolcanic magma. 

Four major sets of f r a c t u r e s have been recognized a t the Copper 
Mountain Mine: east-west f a u l t s , mine breaks, northwest-trending f a u l t s 
and Boundary F a u l t , and n o r t h e a s t - t r e n d i n g f a u l t s . T h e i r a t t r i b u t e s were 
desc r i b e d as f o l l o w s : 
East-west F a u l t s : These s t r u c t u r e s appear to be r e l a t i v e l y o l d , and to 
have o r i g i n a t e d i n p r e - m i n e r a l i z a t i o n time. L a t e r d i l a t i o n i n T e r t i a r y 
time i s , however, i n d i c a t e d , as some of the f a u l t s are f o l l o w e d by 
T e r t i a r y dykes,... 
Mine Breaks: A system of f a u l t s which trend s l i g h t l y n o r t h of east to 
northeast w i t h n o r t h e r l y dips of roughly 60% has been known f o r many years 
i n the o l d Copper Mountain mine area... Though unmineralized themselves 
they have been considered to be ore c o n t r o l s by the mine s t a f f . These are 
probably r e l a t i v e l y o l d s t r u c t u r e s as suggested by t h e i r r e l a t i o n t o 
m i n e r a l i z a t i o n . Though of s l i g h t l y d i f f e r e n t a t t i t u d e , they c o u l d belong 
to the same set as the east-west f a u l t s . 
Northwest-trending F a u l t s and Boundary F a u l t : The main Copper Mountain 
f a u l t system i s tne most important s t r u c t u r e of t h i s group and has been 
known and mapped f o r many years by those who have worked i n the area. 
Throughout i t s known length of more than 12,000 f e e t i t trends northwest 
and dips v e r t i c a l l y . At some places i n the mine area the f a u l t approaches 
w i t h i n 150 f e e t of the stock contact but never cuts the i n t r u s i v e . . . In 
the Copper Mountain mine area the development of a marked s c h i s t o s i t y and 



-19-

b i o t i t e a l t e r a t i o n i s reported to have developed i n the v o l c a n i c rocks 
over widths of more th a t 50 f e e t on e i t h e r s i d e of the f a u l t ( F a h r n i , 
1951, p.208). In the same area the f a u l t i t s e l f i s reported to change 
r a p i d l y from a 3 to 4-foot gouge zone to a 20-foot zone of c h l o r i t i c 
a l t e r a t i o n or... to a 60-foot zone of narrow, branching gouge seems... The 
h i s t o r y of the Main f a u l t system has been s a i d to have been long and 
complex... 
Northeast-trending F a u l t s : At l e a s t two d e f i n i t e and one p o s s i b l e major 
s t r u c t u r e , as w e l l as a number of smaller ones, are i n d i c a t e d i n t h i s 
group. As i n the case of the northwest and east-west t r e n d i n g f a u l t s , the 
h i s t o r y of these f a u l t s has probably been r e l a t i v e l y long and complex. 

Pr e t o , V.A.; 1972: pp.53-55. 

As a t Copper Mountain, most of the f o l d i n g and f a u l t i n g i n the 
N i c o l a Group rocks seems to be r e l a t e d to l o c a l emplacement of the 
v o l c a n i c p i l e and subvolcanic i n t r u s i o n s and not r e g i o n a l deformation due 
to mountain b u i l d i n g . North of K i n g s v a l e , Shau (1968) mapped a s e r i e s of 
u p r i g h t to overturned f o l d s t h a t were l a t e r r e l a t e d to the emplacement of 
the N i c o l a B a t h o l i t h as they were confined to i t s southern terminus 
(Preto, 1979). The Meander H i l l s s y n c l i n e , a l a r g e s t r u c t u r e i n N i c o l a 
Group rocks was proposed by R i c e (1947) to extend from the Meander H i l l s 
to a p o i n t j u s t west of P r i n c e t o n . L a t e r bedding plane studies i n d i c a t e d 
t h a t the N i c o l a rocks were not f o l d e d but arranged i n a s e r i e s of roughly 
m i c r o c l i n a l panels separated by f a u l t s (Preto, 1979). 

L o c a l f o l d i n g and f a u l t i n g occurred near the margins of the 
g r a n i t i c plutons that intruded N i c o l a Group rocks from the Late T r i a s s i c 
to Late Cretaceous p e r i o d s . Movement along the two main boundary f a u l t 
systems w i t h i n the N i c o l a Group rocks was probably due to compressive 
s t r e s s e s a t that time. Late Cretaceous f o l d i n g i n the K i n g svale and 
Spences Bridge rocks n o r t h of P r i n c e t o n was o r i e n t e d east-west due to 
north-south compression (Rice, 1947). 

E a r l y T e r t i a r y - a g e f a u l t movement i n the P r i n c e t o n area seems to 
have been mainly due to c r u s t a l t e n s i o n r e s u l t i n g i n normal f a u l t i n g on 
many of the r e g i o n a l breaks. Sediments and v o l c a n i c rocks of the Eocene-
age P r i n c e t o n Group were deposited i n small fault-bounded basins a t that 
time. Rice (1947) suggested t h a t east-west f o l d i n g of P r i n c e t o n Group 
rocks was the r e s u l t of north-south compression during the Miocene Age. 
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Rocks i n the Pri n c e t o n area have undergone low-grade r e g i o n a l 
metamorphism r e s u l t i n g i n lower greenschist f a c i e s m i n e r a l assemblages 
(Pre t o , 1972). Thermal aureoles of va r y i n g thicknesses and metamorphic 
grades have been mapped i n sedimentary and v o l c a n i c rocks adjacent to 
i n t r u s i o n s . 

At Copper Mountain, pervasive metasomatism near f r a c t u r e s 
accompanies ore d e p o s i t i o n (Preto, 1972; Rice 1947; Dolmage, 1934). In 
other m i n e r a l i z e d areas of the region, metasomatism was found to be almost 
absent. For example Lefebure (1976) found metasomatism to be almost 
absent i n mafic v o l c a n i c rocks near the B i g K i d copper d e p o s i t a t the 
Fairweather H i l l s near Aspen Grove. 

2.3 Mineralization at Copper Mountain 
The copper deposits a t Copper Mountain were d i v i d e d by Dolmage 

(1934) i n t o three genetic and m i n e r a l o g i c a l groups which were l i s t e d by 
Preto (1972) i n order of decreasing economic importance to underground 
mining as f o l l o w s : 

(1) B o r n i t e Deposits: These concentrations occur mostly i n a l t e r e d rocks 
c l o s e to the Copper Mountain Stock and are c h a r a c t e r i z e d by a h i g h b o r n i t e 
to c h a l c o p y r i t e r a t i o , near absence of p y r i t e , and small amounts of 
magnetite. Associated gangue minerals are o r t h o c l a s e , a l b i t e , a u g i t e , 
b i o t i t e , epidote, and z o i s i t e . 
(2j Chalcopyrite-hematite Deposits: These deposits are found w i t h i n the 
V o i g t Stock. They are much smaller than the b o r n i t e d e p o s i t s and c o n s i s t 
of coarse-grained hematite w i t h l e s s e r amounts of p y r i t e , c h a l c o p y r i t e and 
magnetite i n a gangue of c a l c i t e , o r t h o c l a s e , and some quar t z . 
(3) C h a l c o p y r i t e - p y r i t e Deposits: These deposits were subeconomic f o r 
the underground mining that was conducted a t Copper Mountain u n t i l 1957. 
They contained large amounts of p y r i t e w i t h some c h a l c o p y r i t e . They 
occurred i n a l t e r e d N i c o l a Group rocks where they were i n t r u d e d by Lost 
Horse I n t r u s i o n s . 

Preto (1972) r e c l a s s i f i e d the copper d e p o s i t s a t Copper Mountain 
i n t o f o u r types that were more r e l e v a n t to the l a r g e - s c a l e open p i t mining 
t h a t has been conducted i n the area since 1972. Preto's c l a s s i f i c a t i o n 
was as f o l l o w s : 
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GROUP A - DISSEMINATIONS AND STOCKWORKS MOSTLY OF CHALCOPYRITE AND PYRITE 
IN ALTERED NICOLA VOLCANIC AND/OR LOST HORSE INTRUSIVE ROCKS: This broad 
group of deposits i s by s e v e r a l orders of magnitude the most important i n 
the Copper Mountain area... 
The Copper Mountain deposits have r e c e n t l y been s p e c i f i c a l l y c l a s s i f i e d as 
complex porphyry deposits of the sye n i t e c l a n , and those of the 
I n g e r b e l l e , as skarn deposits g r a d a t i o n a l to the porphyry d e p o s i t s 
(Southerland-Brown e t a l . , 1971, pp. 124-125). Other workers (Mccauley, 
1971) p l a c e more emphasis on the extensive metasomatism, evidence of 
pn e u m a t o l i t i c a c t i v i t y , and the formation and r e d i s t r i b u t i o n of magnetite 
a s s o c i a t e d w i t h the Copper Mountain and I n g e r b e l l e d e p o s i t s , and consid e r 
them pyrometosomatic. 
A l l d e p o s i t s i n t h i s group are s p a t i a l l y and, i t i s b e l i e v e d , g e n e t i c a l l y 
a s s o c i a t e d w i t h l a t e phases of the Copper Mountain i n t r u s i o n s , by f a r the 
most prod u c t i v e of which are those of the Lost Horse s u i t e . The sulphide 
d e p o s i t s , be they i n v o l c a n i c o r i n i n t r u s i v e rocks, are a s s o c i a t e d w i t h 
zones of extensive and l o c a l l y i ntense w a l l r o c k a l t e r a t i o n which i n c l u d e 
development of b i o t i t e , a l b i t e , epidote, pyroxene, a c t i n o l i t e , potash 
f e l d s p a r , and s c a p o l i t e . Secondary garnet, sphene, and a p a t i t e are a l s o 
found i n very small amounts i n some of the deposits and was observed only 
r a r e l y i n minor amounts i n some t h i n s e c t i o n s . 
GROUP B - HEMATITE-CHALCOPYRITE AND MAGNETITE-CHALCOPYRITE REPLACEMENTS IN 
ROCKS OF THE VOIGT STOCK: This group of mineral deposits i s d i s t i n c t i v e 
i n both i t s mineralogy and i n i t s a s s o c i a t i o n w i t h d i o r i t e of the V o i g t 
stock. Although the m i n e r a l i z a t i o n i s l o c a l l y h igher grade than i n 
deposits o f Group A, metal concentrations i n t h i s group have so f a r f a i l e d 
to be of commercial value, and have a much lower p o t e n t i a l of being so. 
The main reason f o r t h i s i s t h a t m i n e r a l i z a t i o n i s confined to narrow 
zones of shearing and b r e c c i a t i o n , and even w i t h i n these zones i s 
g e n e r a l l y i r r e g u l a r l y d i s t r i b u t e d and v a r i a b l e . 
GROUP C - BORNITE CHALCOPYRITE CONCENTRATIONS ASSOCIATED WITH PEGMATITE 
VEINS IN ROCKS OF THE COPPER MOUNTAIN STOCK: Concentrations of t h i s type 
are found a t s e v e r a l places i n the Copper Mountain stock. M i n e r a l i z a t i o n 
i s always a s s o c i a t e d w i t h o r occurs i n veins and dykes of red potash 
f e l d s p a r pegmatite. Though grades i n smaller lenses or shoots may be 
high, no orebody has yet been developed i n m i n e r a l i z a t i o n o f t h i s type, 
and the w r i t e r b e l i e v e s t h a t the p o t e n t i a l of so doing i s low... 
GROUP D - MAGNETITE BRECCIAS AND REPLACEMENTS IN LOST HORST INTRUSIVE 
ROCKS: A number of occurrences o f magnetite b r e c c i a are found i n rocks of 
the L o s t Horse s u i t e , and are commonly a s s o c i a t e d w i t h l a t e r phases of 
t h i s s u i t e . The rock a t t h i s l o c a l i t y i s u s u a l l y a b r e c c i a t e d monzonite 
or s y e n i t e porphyry t h a t shows a considerable degree of pink potash 
f e l d s p a r metasomatism and has been healed by i n t e r l a c i n g v e i n s of coarse 
magnetite. Copper sulphides are g e n e r a l l y scarce o r l a c k i n g a t these 
l o c a l i t i e s . 

P r e t o , V.A.; 1972: pp.62-83. 

2.4 Regional Geophysics 
An aeromagnetic survey was flown over the P r i n c e t o n area i n 1969 

f o r Amex E x p l o r a t i o n Inc. The survey was re-compiled and pu b l i s h e d i n 
1973 by Geoterrex L i m i t e d . The p a r t of the survey t h a t i n c l u d e s the S t a r 
Trek Property i s a v a i l a b l e from the Department of Energy, Mines and 
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Resources (G.S.C.) as Map 8526G (Figure 6). 
In general, areas u n d e r l a i n by v o l c a n i c rocks are recorded as 

magnetic highs and areas u n d e r l a i n by i n t r u s i o n s are recorded as magnetic 
lows. 

3.0 PROPERTY GEOLOGY AND MINERALIZATION 
3.1 Recent Exploration on the Chalco Star Property-area 

Prospecting and mineral e x p l o r a t i o n programs have been conducted 
i n the whole region around P r i n c e t o n f o r a century. Undoubtedly, many 
have walked over the ground now covered by the Chalco S t a r Property du r i n g 
the past. That work may or may not be recorded i n reports and l e t t e r s 
which remain of unknown value. 

For the purposes of t h i s study the commencement of recent 
e x p l o r a t i o n i n the claim-area began i n the mid-1960s when the o l d e s t 
a v a i l a b l e assessment reports were f i l e d w i t h the p r o v i n c i a l government. 

Copper anomalies from a reconnaissance survey and minor 
c h a l c o p y r i t e showings near Lot 806 (Knob H i l l ) southwest of August Lake 
prompted Federated Mining Corp. L t d . and Glen C l a r k to have Geoterrex L t d . 
conduct an induced p o l a r i z a t i o n survey i n t h a t area ( C l a r k , 1967). Two 
p a r a l l e l zones of anomalous c h a r g e a b i l i t y were tra c e d f o r 2.4 km (1.5 mi) 
southeast of the lake. These zones were i n t e r p r e t e d t o be westward-
d i p p i n g and to be lo c a t e d from 11.3 to 76.2 m (37 to 250 f t ) below surface 
(Norgaard, 1968) (Figure 7). The zones could not be trace d a c c u r a t e l y 
near August Lake because of deep overburden i n the v a l l e y bottom. 
R e s i s t i v i t y anomalies f l a n k i n g the c h a r g e a b i l i t y anomaly were i n t e r p r e t e d 
to have been due to the presence of igneous i n t r u s i o n s . 

During the e a r l y 1970s Dynasty E x p l o r a t i o n s L i m i t e d optioned 
ground from Arcan Mining and Smelting L t d . t h a t was l o c a t e d on the lower 
slopes of the Darcy Mountains northeast of the Chalco S t a r Property-area. 
Dynasty was i n t e r e s t e d i n the p o t e n t i a l of the area adjacent to copper 
m i n e r a l i z a t i o n found i n N i c o l a Group v o l c a n i c rocks t h a t was described by 
Thompson (1972) as f o l l o w s : 
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C h a l c o p y r i t e occurs i n v e i n l e t s and as disseminated g r a i n s i n coarse­
grained g r a n i t e near the contact w i t h N i c o l a v o l c a n i c rocks. K-spar and 
s e r i c i t e f a c i e s a l t e r a t i o n of the g r a n i t e are prominent. Some b o r n i t e and 
minor c h a l c o c i t e occur as pseudomorphs of go e t h i t e a f t e r c h a l c o p y r i t e were 
observed. 

Thompson, W.D.; 1972: p. 2. 

Thompson (1972) d i d not p l o t the l o c a t i o n s of the copper showings 
t h a t he desc r i b e d on h i s s o i l map, so t h e i r exact l o c a t i o n remains unknown 
to the w r i t e r . I t i s suspected that they are lo c a t e d near the Copper 
Farm, Shamrock and Bonnie showings which are lo c a t e d as mineral l o c a l i t y 
No. 31 by Monger (1989) (Figure 5 ) . 

Thompson's s o i l geochemical survey r e s u l t e d i n the i d e n t i f i c a t i o n 
of s e v e r a l s o i l - c o p p e r anomalies. 

The Copper Farm, Shamrock and Bonnie showings were reported on by 
L. Sookochoff i n 1974 and W.G. Timmins i n 1975. The showings were 
developed by a trench and three a d i t s t h a t were d r i v e n along 
m i n e r a l i z a t i o n i n a north-south s t r i k i n g shear. The shear c ut through 
N i c o l a Group andesites and agglomerates near t h e i r contact w i t h 
g r a n o d i o r i t e . Both the v o l c a n i c and i n t r u s i v e rocks were reported to have 
been cu t by quartz porphyry dykes (Timmins, 1975). M i n e r a l i z a t i o n along 
the shear comprised sporadic lenses of c h a l c o p y r i t e w i t h minor 
t e t r a h e d r i t e and b o r n i t e i n a quartz and carbonate gangue (Sookochoff, 
1974). A l a r g e area up the h i l l from the tunnels was covered by a brown 
gossan p o s s i b l y due to und e r l y i n g copper m i n e r a l i z a t i o n (Sookochoff, 
1974). 

A magnetometer survey was conducted over the area n o r t h of the o l d 
workings r e s u l t i n g i n the d e f i n i t i o n of a magnetic h i g h t h a t measured 
about 1,700 gammas above l o c a l background l e v e l s l o c a t e d near the 
workings-area. The anomaly was i n t e r p r e t e d to have been r e l a t e d to 
un d e r l y i n g d i o r i t e o r g r a n o d i o r i t e p o s s i b l y c o n t a i n i n g h i g h concentrations 
of magnetite o r sulphide m i n e r a l i z a t i o n (Timmins, 1975). 

Reportedly, a sampling and extensive b u l l d o z e r t r e n c h i n g program 
was conducted i n 1980 on two zones of p r e v i o u s l y known copper showings i n 
the property-area ( S i v e r t z , 1983 and Hopper, 1984). 
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No reports from t h a t program are known to the w r i t e r of t h i s 
r e p o r t . 

By the mid-1980s Doug Hopper owned the area now covered by the 
Chalco St a r Property. In 1984 he conducted a s o i l geochemical survey and 
sampled copper showings i n the two zones which he named the North and 
South zones (Hopper, 1984). That work was commissioned by P a c i f i c 
S e a d r i f t , which was l a t e r known as S e a d r i f t I n t e r n a t i o n a l E x p l o r a t i o n L t d . 

Hopper (1984) i d e n t i f i e d three s i g n i f i c a n t showings-areas i n the 
North Zone l o c a t e d northeast of August Lake and a broad area of 
m i n e r a l i z a t i o n and a l t e r a t i o n i n the South Zone lo c a t e d about 1 km (0.6 
mi) south of the lake (Figure 2). They were i d e n t i f i e d by t h e i r g r i d 
l o c a t i o n s as f o l l o w s : 

NORTH ZONE: 
16N, 24E 

21N, 17.5E 

UN, 14E 

SOUTH ZONE: 
US , 2.5W 

This i s a small massive sulphide zone t h a t ran 2475 ppm Cu 
w i t h a soil-geochemical anomaly that extends f o r 200 m 
(656 f t ) n o r t h and 300 m (984 f t ) south of the showing. 
This i s a l a r g e r u s t y gossanous zone c o n t a i n i n g some 
malachite i n quartz-carbonate s t r i n g e r s . Copper contents 
range up to 1836 ppm Cu. 
This i s an area w i t h s e v e r a l o l d trenches t h a t were expanded 
during the 1980 b u l l d o z e r trenching program. Showings of 
c h a l c o p y r i t e and c h a l c o c i t e are developed by the trenches. 
The s o i l survey r e s u l t s i n d i c a t e t h a t t h i s showings-area i s 
p a r t of a copper-enriched zone that extends f o r 800 m 
(2624 f t ) north-south and f o r about 350 m (1148 f t ) east-
west c o n t a i n i n g s o i l - c o p p e r contents up to 320 ppm Cu w i t h 
a s s o c i a t e d h i g h concentrations of lead, z i n c and s i l v e r . 

This i s an area developed by o l d trenches t h a t were expanded 
by b u l l d o z e r work. The trenches expose rock s t a i n e d w i t h 
malachite and l i g h t l y m i n e r a l i z e d w i t h c h a l c o p y r i t e . The 
trenches are contained w i t h i n an area of e l e v a t e d s o i l - c o p p e r 
concentrations t h a t i s 1100 m (3608 f t ) long and 450 m 
(1476 f t ) wide. Concentrations of copper i n these s o i l s range 
up to 442 ppm Cu. 

adapted from Hopper, D.; 1984: pp. 4-5. 

G.W.G. S i v e r t z examined the property-area i n 1983 and d e s c r i b e d 
showings he observed i n the North and South zones. The w r i t e r has 
assigned Hopper's (1984) g r i d l o c a t i o n s to S i v e r t z ' s (1983) d e s c r i p t i o n s 
and recorded them as f o l l o w s : 
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NORTH ZONE: 
UN, 14E; 
The . . . showing c o n s i s t of c h a l c o p y r i t e and p y r i t e i n s t r i n g e r s and 
disseminations w i t h i n s i l i c e o u s , h i g h l y a l t e r e d andesite t u f f 
( fragmental). The s u l f i d e s are accompanied by l a r g e amounts of carbonate, 
magnetite, b i o t i t e , and epidote. 
Many s m a l l - s c a l e f r a c t u r e s and minor northwest-trending dykes up to 0.5 m 
t h i c k i n t r u d e the a l t e r e d v o l c a n i c rocks and appear to l o c a l i z e the 
occurrence of sulphide minerals. A 1.2 meter chip sample was taken across 
a s e c t i o n of v o l c a n i c s between two n o r t h e a s t - t r e n d i n g f r a c t u r e zones. 
This sample returned 0.22% copper, 0.05 oz/ton s i l v e r , and 0.006 oz/ton 
g o l d . S i m i l a r m i n e r a l i z a t i o n i s exposed 10 meters to the northeast. 
B u l l d o z e r t r e n c h i n g 100 meters west of the o l d prospect p i t s r eveals more 
a l t e r e d v o l c a n i c rocks, s e v e r a l v a r i e t i e s of dykes, and a n o r t h - t r e n d i n g 
zone of intense q u a r t z - a n k e r i t e a l t e r a t i o n on rocks of unknown o r i g i n . A 
s o i l sample was taken above the exposed q u a r t z - a n k e r i t e to r e t e s t the s o i l 
anomaly t h a t prompted the t r e n c h i n g . This returned 56 ppm copper and 0.3 
ppm s i l v e r . M a l a c h i t e - c h r y s o c o l l a s t a i n i n g was noted i n a nearby quartz 
d i o r i t e dyke; a grab sample of t h i s m a t e r i a l returned 125 ppm copper and 
5.3 ppm s i l v e r . 
16N, 24E; 
A s e r i e s of trenches about 300 meters n o r t h of the o l d prospect p i t s 
exposes a l a r g e v a r i e t y of dykes and a l t e r e d rocks. Several small copper 
occurrences were noted, mostly m a l a c h i t e - c h r y s o c o l l a i n a l t e r e d v o l c a n i c 
rocks a t the margins of quartz d i o r i t e dykes. A c h i p sample was taken 
along 100m of trench c r o s s i n g the trend of exposed v o l c a n i c s and dykes; 
t h i s returned 314 ppm copper and 0.6 ppm s i l v e r . Very l i t t l e v i s i b l e 
copper m i n e r a l i z a t i o n was noted i n t h i s composite chip sample. 
SOUTH ZONE: 
US , 2.5W; 
B u l l d o z e r t r e n c h i n g ... i n the s o u t h - c e n t r a l p a r t of the property, has 
exposed patchy copper m i n e r a l i z a t i o n i n i n t e n s e l y f a u l t e d and i n t r u d e d 
N i c o l a v o l c a n i c s . F i v e anomalous (124 ppm to 280 ppm copper) s o i l samples 
were obtained d u r i n g the 1980 sampling program i n t h i s area, prompting the 
t r e n c h i n g o p e r a t i o n . Copper m i n e r a l i z a t i o n c o n s i s t s of minor c h a l c o c i t e , 
c h a l c o p y r i t e and b o r n i t e w i t h abundant c h r y s o c o l l a i n h e a v i l y weathered 
a l t e r e d v o l c a n i c s , and i n r e l a t i v e l y fresh-appearing p o r p h y r i t i c dykes. 
A 2 m c h i p sample across a m i n e r a l i z e d , n o r t h - t r e n d i n g dyke and f a u l t 
system returned 1.53% copper, 0.10 oz/ton s i l v e r , and 0.01 oz/ton gold. 
Quartz v e i n f l o a t , w i t h very minor v i s i b l e sulphides and much l i m o n i t e , i s 
a s s o c i a t e d w i t h t h i s f a u l t / d y k e system. A s e l e c t e d grab sample of quartz 
f l o a t assayed 0.52% copper, 15.9 oz/ton s i l v e r , and 0.01 oz/ton gold. 
Approximately 75 m n o r t h of the f a u l t / d y k e system the t r e n c h i n g has 
exposed a h e a v i l y weathered zone of a l t e r e d i n t r u s i v e rock which may be an 
e x t e n s i o n of the f a u l t / d y k e system. A 1.0 m c h i p sample across t h i s 
weathered zone returned 7100 ppm (0.71%) copper and 15.3 ppm s i l v e r . 

S i v e r t z , G.W.G.; 1983: as quoted i n 
Hopper, D.; 1986: pp. 12-13. 

Hopper (1984) h i n t e d a t the p o s s i b i l i t y t hat the North and South 
zones were both p a r t of a s i n g l e l a r g e m i n e r a l i z e d area and t h a t t h e i r 
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segregation was apparent and due to poor rock exposure and d i l u t i o n of 
s o i l metal contents i n deep Recent sediments near August Lake. 

During 1986 S e a d r i f t I n t e r n a t i o n a l commissioned Hopper to continue 
extend h i s s o i l survey i n the northern p a r t of the property-area. Several 
small s o i l - c o p p e r anomalies were found there. Hopper (1986) performed 
Gausian curve s t a t i s t i c a l techniques on the data to improve d e f i n i t i o n of 
the anomalies without success. 

By 1987 claims covering the property-area were owned by Gordon 
Webster of Vancouver, B.C. who commissioned J.W. McLeod to re p o r t on a 
d r i l l program conducted on i n the South Zone that year. 

McLeod (1987) reported that three d r i l l holes were attempted i n 
the f r a c t u r e d rock of the South Zone. 

DDH-1-87 was attempted near the South Zone trenches (Figure 8). 
I t was l o s t i n broken rock a t a depth of 29.88 m (98 f t ) and d i d not reach 
i t s t a r g e t , the down-dip extension of surface m i n e r a l i z a t i o n . 

DDH-2-87 was d r i l l e d from a l o c a t i o n down the h i l l from the f i r s t 
h o l e . I t was d r i l l e d a t an angle of -45 9 toward an area of surface 
m i n e r a l i z a t i o n n o r t h of that t e s t e d by DDH-1-87. DDH-2-87 was l o s t i n 
broken rock a t a depth of 23.17 m (76 f t ) before reaching i t s t a r g e t . 

DDH-3-87 was d r i l l e d from the same set-up as DDH-2-87 a t an angle 
of -60". I t penetrated 159.2 m (522 f t ) of v o l c a n i c s and f e l s i c i n t r u s i v e 
rocks. A w e l l - m i n e r a l i z e d s e c t i o n that assayed 0.18% copper, 0.25 oz/ton 
s i l v e r and 0.01 oz/ton gold was encountered from 85.5 to 96.0 m (280 to 
315 f t ) down the h o l e . McLeod's (1987) d e s c r i p t i o n of the geology i n the 
South Zone was very s i m i l a r to that of S i v e r t z (1983) quoted above. 

C o n t r o l o f claims covering the property-area had passed to Gold 
B r i c k Resources Inc. by 1988. The company r e t a i n e d D.P. Ta y l o r to 
supervise t h e i r 1988 e x p l o r a t i o n program. 

T a y l o r (1988) was very encouraged by the r e s u l t s of the 1967 
induced p o l a r i z a t i o n survey conducted southwest of August Lake (Figure 7). 
He suspected t h a t an anomalous s t r u c t u r e extended northeastward beneath 
the August Lake v a l l e y . In order to improve d e f i n i t i o n of such a 
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s t r u c t u r e , a soil-geochemical survey was conducted along the lower slopes 
f l a n k i n g the August Lake v a l l e y and south of the present claim-area near 
the southwestern end of the Darcy mountains. Success was thwarted by 
t h i c k overburden. 

T a y l o r (1988) s u c c i n c t l y summed up h i s observations of economic 
m i n e r a l i z a t i o n i n the property-area as f o l l o w s : 

I t i s considered t h a t m i n e r a l i z a t i o n i n v e s t i g a t e d to date i s p e r i p h e r a l to 
the p o t e n t i a l core m i n e r a l i z a t i o n on t h i s property. The quartz v e i n i n g 
and c h a l c o p y r i t e v e i n i n g and d i s p e r s i o n s w i t h a s s o c i a t e d anomalous gold 
values should be i n t e r p r e t e d as m i n e r a l o g i c a l haloes of a c e n t r a l l y 
s i t u a t e d m i n e r a l i z e d zone. 
Study of the southern end of the Darcy Mountains and i n f o r m a t i o n from the 
1987 d r i l l holes show a marked increase i n p y r i t e content and secondary 
c h l o r i t e and b i o t i t e a l t e r a t i o n of andesites i n t h i s area. This s i t u a t i o n 
becomes i n c r e a s i n g l y l i k e a c l a s s i c porphyry mineral zone w i t h a p y r i t i c 
h alo c o n t a i n i n g traces of the protore m i n e r a l i z a t i o n , i n t h i s case copper 
w i t h gold. 

T a y l o r , D.P.; 1988: pp. 9-10. 

T a y l o r (1988) recommended that a major d r i l l i n g program should be 
conducted i n the August Lake v a l l e y to t e s t f o r a major porphyry copper 
d e p o s i t i n t h a t area. In order to a i d t a r g e t d e f i n i t i o n , he recommended 
th a t an induced p o l a r i z a t i o n survey should be conducted between the area 
of the 1967 survey and August Lake. 

The survey t h a t Taylor recommended was conducted by S.J.V. 
Consultants L t d . d u r i n g 1989 ( V i s s e r , 1989) (Figure 7). 

V i s s e r (1989) found t h a t the southwestern p a r t of h i s survey-area 
was u n d e r l a i n by rocks w i t h low r e s i s t i v i t i e s which he i n t e r p r e t e d as 
v o l c a n i c s and the northeastern p a r t of the survey-area was u n d e r l a i n by 
h i g h l y r e s i s t a n t rocks t h a t were i n t e r p r e t e d as i n t r u s i v e s . Two 
c h a r g e a b i l i t y anomalies near the southwestern margin of the 1989 survey-
area confirmed the c h a r g e a b i l i t y anomalies discovered by the 1967 survey 
(Figure 7). 

The w r i t e r b e l i e v e s t h a t t h i c k , water-saturated overburden masked 
r e s u l t s from the northern p a r t of the 1989 survey-area. I f bedrock had 
been exposed i n t h a t area, the 1989 induced p o l a r i z a t i o n survey probably 
would have revealed s e v e r a l more c h a r g e a b i l i t y anomalies. 
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Subsequently the claims were allowed to lapse, probably due to the 
onset of d e p r e s s i o n - l e v e l metal p r i c e s and poor f i n a n c i a l markets. In 
1991 the area was staked as the Star Trek Property by Doug Hopper, E r i c 
Becker and Guy DeLorme who optioned the property to Kootenay King 
Resources Inc. l a t e r t hat year. During A p r i l 16 to 18, 1992 the S t a r Trek 
claims were restaked i n t h e i r present form by Kootenay King Resources Inc. 

3.2 Property Geology 
Although most g e o l o g i s t s that have conducted work i n the area now 

covered by the S t a r Trek claims have commented on l o c a l geology, no 
c o n c i s e p r o p e r t y - s c a l e g e o l o g i c a l map has been made of the area. 

Rice (1947) (Figure 4) depicted the area now covered by the Chalco 
S t a r Property as being u n d e r l a i n by g r a n o d i o r i t e of the Coast I n t r u s i o n s 
i n contact w i t h N i c o l a Group v o l c a n i c s . Monger (1989) (Figure 5) showed 
rocks exposed i n the eastern p a r t of the property-area as g r a n o d i o r i t e 
forming p a r t of the T r i a s s i c to J u r a s s i c - a g e Bromley P l u t o n . Rocks 
exposed i n the western p a r t of the property-area were mapped as mafic 
v o l c a n i c flows and t u f f s forming p a r t of the eastern v o l c a n i c f a c i e s of 
the Late T r i a s s i c - a g e N i c o l a Group. Due to the n e c e s s i t i e s of s c a l e , both 
of these r e g i o n a l maps i n d i c a t e d t h a t there was a s i n g l e contact t h a t 
separated v o l c a n i c and i n t r u s i v e rocks i n the property-area. 

Geologists who have conducted work programs i n the property-area 
have commented on the complexity of v o l c a n i c - i n t r u s i v e contacts t h a t they 
have encountered. S i v e r t z (1983) b r i e f l y d e s cribed the rocks exposed on 
the property as f o l l o w s : 
The ...property i s u n d e r l a i n by Upper T r i a s s i c N i c o l a Group v o l c a n i c and 
sedimentary rocks, intruded by an Upper T r i a s s i c Copper Mountain type 
stock and Jurassic-Cretaceous rocks of the Coast P l u t o n i c Complex. Swarms 
of pink-brown weathering, p o r p h y r i t i c to equigranular dykes were noted i n 
the n o r t h - c e n t r a l p a r t of the property; these resemble Lost Horse 
I n t r u s i v e s . 
V o l c a n i c rocks noted were f o r the most p a r t a l t e r e d , s i l i c e o u s l a p i l l i 
t u f f and a l t e r e d porphyry of andesite composition. These rocks c o n t a i n 
c o n s i d e r a b l e amount of magnetite, secondary b i o t i t e , and epidote, 
e s p e c i a l l y near the Lost Horse dykes of n o r t h - c e n t r a l p a r t of the 
property, and i n an area of intense f a u l t i n g and a l t e r a t i o n i n the south-
c e n t r a l s e c t i o n . 
Many ages and textures of i n t r u s i v e rocks were noted. Equigranular rocks 
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range from d i o r i t e to syenite i n composition. P o r p h y r i t i c dykes and 
sm a l l , i r r e g u l a r i n t r u s i o n s are found i n m i n e r a l i z e d areas i n the north 
and s o u t h - c e n t r a l sections of the property. Some of the p o r p h y r i t e dykes 
i n the so u t h - c e n t r a l area are very f r e s h i n appearance and may be of 
T e r t i a r y age. 

S i v e r t z , G.W.G.; 1983: as quoted by 
Hopper, D.; 1986: p. 11. 

During the w r i t e r ' s examination of the Chalco S t a r Property during 
A p r i l 16 to 18, 1992 the accuracy of S i v e r t z ' s (1983) d e s c r i p t i o n of the 
property geology was confirmed. 

As has been mentioned p r e v i o u s l y , the amount of rock outcrop 
a v a i l a b l e f o r mapping seems to depend on the steepness of slopes. The 
bottom of the August Lake v a l l e y and on the gentle f r o n t slope of the 
Darcy Mountains i n the southeastern p a r t of the c l a i m s , outcrop i s 
reported to be scarce. Elsewhere on the property, rock outcrop i s 
s u f f i c i e n t l y p l e n t i f u l to produce a u s e f u l p r o p e r t y - s c a l e g e o l o g i c a l map. 

3.3 Property Mineralization 
Known mineral showings on the Chalco S t a r Property are l o c a t e d i n 

two areas t h a t were named the North Zone and the South Zone by previous 
workers. 

During the w r i t e r ' s examination of the property the major mineral 
showings were i d e n t i f i e d and sampled. The r e s u l t s are as f o l l o w : 
NORTH ZONE: 
UN, 14E; 

This showing i s located on the Chalco S t a r 2 c l a i m about 1400 m 
(4592 f t ) n o r t h and about 50 m (164 f t ) east of i t s l e g a l corner post 
(Figure 2 ) . The o l d prospect trenches are j u s t below a promentory a t the 
c r e s t of the eastern slope of the August Lake v a l l e y a t an e l e v a t i o n of 
about 1026 m (3365 f t ) . 

N i c o l a Group andesite i n s e v e r a l of the trenches contains f i n e ­
grained s t r i n g e r s and disseminations of c h a l c o p y r i t e , p y r i t e and magnetite 
i n a gangue of quartz and carbonate. M i n e r a l i z e d s t r i n g e r s are most 
common near s e v e r a l t h i n , f l a y - l y i n g dykes that are exposed i n the upper 
trenches. 
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These pink f e l s i c dykes are q u i t e f r e s h and are probably T e r t i a r y -
age. The p o r p h y r i t i c andesites through which they i n t r u d e c o n t a i n h i g h l y 
a l t e r e d f e l d s p a r a s s o c i a t e d w i t h abundant c h l o r i t e and epidote. 

B u l l d o z e r trenches l o c a t e d on the h i l l s ide below the o l d hand 
trenches c o n t a i n very s p a r s e l y disseminated c h a l c o p y r i t e i n a n d e s i t i c 
fragmental rocks. 

The w r i t e r took a 25-chip composite sample of m i n e r a l i z e d rock 
from the hand trenches (Appendix A, Figure 2). I t ran: 0.11% copper, 0.04 
oz/ton s i l v e r and traces of gold and molybdenum. These r e s u l t s were 
g e n e r a l l y s i m i l a r to those of a 1.2 m chip sample taken across a s e c t i o n 
of v o l c a n i c between two no r t h e a s t - t r e n d i n g f r a c t u r e zones i n the hand 
trenches by S i v e r t z (1983). That sample returned 0.22% copper, 0.05 
oz/ton s i l v e r and 0.006 oz/ton gold. 
16N, 24E; 

This showing i s l o c a t e d on a grass-covered h i l l s i d e a t an 
e l e v a t i o n of about 945 m (3100 f t ) above sea l e v e l . I t i s about 300 m 
(984 f t ) n o r t h of the trenches a t UN, 14E on the Chalco S t a r 2 c l a i m j u s t 
east of the Chalco S t a r 1-2 c l a i m l i n e (Figure 2). 

At t h i s l o c a t i o n , s e v e r a l b u l l d o z e r cuts have been made through 
shallow s o i l on the steep h i l l s i d e i n t o N i c o l a Group a n d e s i t e s . Very 
sparse malachite s t a i n i n g i s v i s i b l e i n some of the trenches. 

S i v e r t z (1983) obtained concentrations o f 314 ppm copper and 0.6 
ppm s i l v e r from a composite c h i p sample over a 100 m (328 f t ) s e c t i o n i n 
one of these trenches. 
SOUTH ZONE: 
US , 2.5W; 

The South Zone trenches are l o c a t e d on the Chalco S t a r 3 c l a i m 
about 1200 m (3936 f t ) south and 1500 m (4920 f t ) west of the l e g a l corner 
post (Figure 2). The b u l l d o z e r trenches and 1987 d r i l l s i t e s can be 
lo c a t e d e a s i l y on the steep, grass-covered h i l l s i d e . McLeod's 1987 map 
of the area (Figure 8) i s q u i t e accurate. 

The main showing i s i n a b u l l d o z e r trench a t an e l e v a t i o n o f about 
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980 m (3215 f t ) above sea l e v e l . There, p o r p h y r i t i c N i c o l a Group 
andesites are intruded by a f r e s h p o r p h y r i t i c dyke, probably of T e r t i a r y 
age. The dyke s t r i k e s northwesterly and dips s t e e p l y . Both the v o l c a n i c s 
and the dyke rocks are washed w i t h b r i g h t blue a z u r i t e and green malachite 
s t a i n which i s a s s o c i a t e d w i t h f i n e l y disseminated c h a l c o p y r i t e , p y r i t e 
and magnetite. McLeod (1987) reported that one of three d r i l l holes 
attempted i n t o the h i l l s ide below t h i s showing i n t e r s e c t e d a 10.5 m (35 
f t ) t h i c k s e c t i o n of v o l c a n i c s and f e l s i c i n t r u s i v e s t h a t assayed: 0.18% 
copper, 0.25 oz/ton s i l v e r and 0.01 oz/ton gold. The other two d r i l l 
h oles were l o s t due to blocky ground (McLeod, 1987). I f the m i n e r a l i z e d 
s t r u c t u r e s encountered on surface and i n the d r i l l h ole were the same, 
then m i n e r a l i z a t i o n would p e r s i s t f o r a t l e a s t 200 m (656 f t ) . 

The w r i t e r took a 50-chip composite sample of m i n e r a l i z e d and 
sta i n e d rock from the showing i n the trench. I t ran 2.13% copper, 0.05 
oz/ton s i l v e r , a trace of gold and 0.002% molybdenum. S i m i l a r sampling by 
S i v e r t z (1983) returned 1.53% copper, 0.10 oz/ton s i l v e r and 0.01 oz/ton 
gold. 

4.0 CONCLUSIONS AND RECOMMENDATIONS 
4.1 Conclusions 
4.1 (a) Geology 

The Chalco Star Property-area i s u n d e r l a i n by T r i a s s i c - a g e mafic 
v o l c a n i c rocks that have been assigned to the eastern v o l c a n i c f a c i e s of 
the N i c o l a Group. These v o l c a n i c rocks are int r u d e d by d i o r i t i c to 
g r a n o d i o r i t i c bodies of various s i z e s and shapes t h a t range i n age from 
T r i a s s i c to Cretaceous. Both the N i c o l a v o l c a n i c and Mesozoic-age 
i n t r u s i v e rocks have been f r a c t u r e d a l t e r e d and i n t r u d e d by younger dykes 
of v a r y i n g compositions. 

The s t r a t i g r a p h y , f r a c t u r i n g and a l t e r a t i o n are s i m i l a r i n some 
respects to that a t the Copper Mountain, I n g e r b e l l e and V i r g i n i a ore 
bodies l o c a t e d a few kilometres south of the property-area. 

At t h i s time the development of these g e o l o g i c a l f a c t o r s can not 
be assessed because no serious e f f o r t seems to have been made to map the 
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geology across the property-area. 

4.1 (b) Property M i n e r a l i z a t i o n 
M i n e r a l i z a t i o n has been studied most i n t e n s i v e l y i n the North and 

South zones l o c a t e d northeast and south of August Lake r e s p e c t i v e l y . 
In both zones, p y r i t e - c h a l c o p y r i t e m i n e r a l i z a t i o n occurs w i t h 

minor c h a l c o c i t e and b o r n i t e i n a l t e r e d rocks a s s o c i a t e d w i t h f r a c t u r i n g 
near i n t r u s i v e c o n t a c t s . This a s s o c i a t i o n of m i n e r a l i z a t i o n , a l t e r a t i o n , 
f r a c t u r i n g and i n t r u s i o n i s s i m i l a r to t h a t of the I n g e r b e l l e - a r e a where 
ore i s r e l a t e d to f r a c t u r i n g and a l t e r a t i o n near the contacts of N i c o l a 
Group v o l c a n i c rocks and the Lost Horse I n t r u s i o n s . I t i s q u i t e p o s s i b l e 
t h a t an orebody s i m i l a r to Copper Mountain, I n g e r b e l l e o r V i r g i n i a may be 
b u r i e d beneath the Chalco Star Property-area and t h a t the m i n e r a l i z a t i o n 
exposed on surface i s p a r t of a p y r i t i c h a l o above the main orebody. 

M i n e r a l i z a t i o n s i m i l a r to t h a t found i n the North and South zones 
may e x i s t on other p a r t s of the property. I t may not have been found 
e i t h e r because of poor l o c a l rock exposure or a l a c k of d e t a i l e d 
e x p l o r a t i o n i n those areas. 

4.1 (c) R e l i a b i l i t y of Recent Work 
Almost a l l of the meaningful work conducted i n the Chalco S t a r 

Property-area has been e i t h e r induced p o l a r i z a t i o n surveys or s o i l 
geochemical surveys. Two of the three holes d r i l l e d i n the South Zone 
du r i n g 1987 were l o s t i n blocky ground and g e o l o g i c a l work has been 
confined to small areas c o n t a i n i n g trenches. 

The two induced p o l a r i z a t i o n surveys and the many so i l - g e o c h e m i c a l 
surveys have enough overlap to provide r e l i a b l e checks on the r e s u l t s of 
i n d i v i d u a l surveys. F o r t u n a t e l y , wherever these surveys o v e r l a p they 
c o n f i r m the r e l i a b i l i t y of the each other's data i n d i c a t i n g t h a t i n 
g e n e r a l , the data from the surveys i s r e l i a b l e . 
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4.2 Recommendations 
4.2 (a) G e o l o g i c a l Mapping 

The whole Chalco S t a r Property-area should be mapped a t a s c a l e of 
1:5,000 i n order to d e f i n e s t r a t i g r a p h i c , s t r u c t u r a l , f r a c t u r e and 
a l t e r a t i o n c o n t r o l s on exposed m i n e r a l i z a t i o n . 

4.2 (b) Induced P o l a r i z a t i o n Survey 
A m u l t i - l e v e l induced p o l a r i z a t i o n survey should be conducted over 

those p a r t s of the Chalco S t a r 2, 3 and 4 claims east of the August Lake 
v a l l e y i n order to i d e n t i f y the most appropriate areas f o r a deep d r i l l i n g 
program. 

4.2 (c) Deep D r i l l i n g Program 
The most appropriate t a r g e t s i d e n t i f i e d through g e o l o g i c a l mapping 

and induced p o l a r i z a t i o n survey should be d r i l l e d e x t e n s i v e l y u s i n g a 
combination of reverse c i r c u l a t i o n and NQ core d r i l l i n g . 

The d r i l l i n g t a r g e t would be a l a r g e , r e l a t i v e l y low-grade 
porphyry copper and gold d e p o s i t . Such ta r g e t s r e q u i r e extensive d r i l l i n g 
to l o c a t e and prove. 

At present, the most promising deep d r i l l i n g t a r g e t on the 
property i s the area beneath the South Zone where secondary copper 
m i n e r a l i z a t i o n has already been found to extend from surface to shallow 
depths along a dyke system. S i m i l a r i t i e s e x i s t between m i n e r a l i z a t i o n i n 
the South Zone on the Chalco S t a r Property and p e r i p h e r a l m i n e r a l i z a t i o n 
a t the I n g e r b e l l e d e p o s i t . A d e p o s i t s i m i l a r to I n g e r b e l l e may be found 
by d r i l l i n g beneath the South Zone. 

The w r i t e r recommends t h a t the f i r s t d r i l l i n g program be conducted 
beneath the South Zone unless some very pleasant s u r p r i s e s r e s u l t from the 
induced p o l a r i z a t i o n survey. 



-37-

4.3 Recommended Program and Budget 
Phase 1: G e o l o g i c a l mapping; 1775 ha @ 1:5,000 

G r i d establishment f o r induced p o t e n t i a l survey; east-west l i n e s , 
20 l i n e s , 3 km long and 20 l i n e s , 2 km long w i t h s t a t i o n s marked 
a t 50 m i n t e r v a l s 

Wages: 
1 g e o l o g i s t ; 15 days @ $300/day f i e l d $ 4500.00 

and 7 days data c o m p i l a t i o n $ 2100.00 
1 s e n i o r t e c h n i c i a n ; 30 days @ $250/day . . . . $ 7500.00 
2 j u n i o r t e c h n i c i a n s ; 30 days @ $200/day . . . . $12000.00 

$26100.00 $26100.00 

Transport: 
1 pick-up truck; 1 month @ $2400/month $ 2400.00 
1 pick-up truck; 0.5 mo. & $2400/month $ 1200.00 
Gasoline and o i l $ 400.00 

$ 4000.00 $ 4000.00 

Equipment: 
2 cha i n saws @ $150/month each $ 300.00 
Hip-chain thread $ 350.00 
Fla g g i n g tape $ 350.00 
A i r photos $ 100.00 

$ 1100.00 $ 1100.00 

Crew Costs: 
H o t e l 30 days & $60/day $ 1800.00 
Meals; 3 men x 15 days x $50 $ 2250.00 

4 men x 15 days x $50 $ 3000.00 
$ 7050.00 $ 7050.00 

Report: 
Assay; 20 samples @ $40 each $ 800.00 
Report production and d r a f t i n g $ 1600.00 

$ 2400.00 $ 2400.00 
Contingency $ 6080.00 
Cost of Phase 1 Program $46730.00 
G.S.T. 7% of cost of Program $ 3270.00 
T o t a l c o s t of Phase 1 Program $50000.00 
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Phase 2: M u l t i - l e v e l Induced P o t e n t i a l Survey covering the p a r t of the 
property l y i n g east of the August Lake v a l l e y ; 100 l i n e km of 
survey w i t h s t a t i o n s a t 50 m i n t e r v a l s along each l i n e a t a 
c o n t r a c t p r i c e of $1500/km i n c l u d i n g engineering and G.S.T. 

T o t a l c o s t of Phase 2 Program $150000.00 

Phase 3: 2500 m (8200 f t ) of reverse c i r c u l a t i o n d r i l l i n g a t a c o n t r a c t 
p r i c e of $65/m confirmed by 600 m (1968 f t ) of NQ core d r i l l i n g 
a t a c o n t r a c t p r i c e of $160/m i n c l u d i n g engineering and G.S.T. 

Reverse c i r c u l a t i o n d r i l l i n g ; 2500 m @ $65/m $162500.00 
NQ core d r i l l i n g ; 600 m & $160/m $ 96000.00 

T o t a l c o s t of Phase 3 Program $258500.00 

T o t a l c o s t of recommended program $458500.00 
Note: A d e c i s i o n to proceed w i t h phases 2 and 3 of the recommended program 
should be based on reasonable encouragement from p o s i t i v e r e s u l t s obtained 
from e a r l i e r phases of e x p l o r a t i o n . 

West Vancouver, B r i t i s h Columbia 
J u l y 26, 1992 

LLQJL 
JohnyJOstler; M.Sc, P.Geo. 
C o n s u l t i n g G e o l o g i s t 
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