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SUMMARY 

Beau Pre E x p l o r a t i o n s L t d . f s V a l e n t i n e Mountain 
p r o p e r t y which i n c l u d e s staked m i n e r a l c l a i m s comprising 
121 u n i t s as w e l l as 8 p l a c e r leases i s l o c a t e d 42 k i l o m e t e r s 
west of V i c t o r i a , B r i t i s h Columbia. Access to the area i s 
e x c e l l e n t and most of the area, i n c l u d i n g the m i n e r a l i z e d 
v e i n systems, can be reached by l o g g i n g roads. 

M i n e r a l i z a t i o n at V a l e n t i n e Mountain c o n s i s t s of 
a l a r g e number of s u b - p a r a l l e l , f a i r l y continuous, narrow 
quartz v e i n s i n which n a t i v e gold has been recognized w i t h 
p y r i t e and a r s e n o p y r i t e . The m i n e r a l i z e d v e i n s have been 
sampled and shown to assay from 0.002 to 1.44 ounces gold 
per ton w i t h minor s i l v e r . One newly exposed s t o c k w o r k - l i k e 
e x t e n s i o n of one of the v e i n s assayed 0.83 oz./ton Au and 
0.07 oz./ton Ag across 2 meters. The known zone i n which 
these gold-quartz v e i n s occur extends over a l e n g t h of 
about 3000 meters and a width of from 200 to 300 meters on 
the upper east slope of V a l e n t i n e Mountain. 

New g e o l o g i c a l s t u d i e s have shown t h a t the gold-quartz 
veins have been l o c a l i z e d i n a sequence of f o l d e d , r e l a t i v e l y 
t h i n l y i n t e r c a l a t e d high grade s c h i s t s , metasandstones and 
a n p h i b o l i t e s along a f r a c t u r e system t h a t trends 080°. This 
f r a c t u r e d i r e c t i o n corresponds approximately to the a x i a l 
t^ane of a r e g i o n a l a n t i c l i n e and i s c o i n c i d e n t w i t h the trend 



of a number of r e l a t e d g r a n i t i c i n t r u s i v e s , pegmatite d i k e s , 
and tourmaline-quartz veins of T e r t i a r y age. The new 
evidence suggests the gold-quartz v e i n s are the product of 
r e l a t i v e l y h igh temperature prograde r e g i o n a l metamorphism 
and as such are comparable to gold-quartz v e i n d e p o s i t s i n 
metamorphic environments i n many p a r t s of the world. 

A program to explore p o s s i b l e extensions of the 
gold-quartz v e i n zone by g e o l o g i c a l mapping and a d e t a i l e d 
s o i l geochemistry survey coupled w i t h t r e n c h i n g and 
diamond core d r i l l i n g of p o r t i o n s of the known v e i n system 
i s recommended. 

The work program can be completed i n about two months 
i n the f a l l Of 1982 or s p r i n g of 1983 and i s expected to 
c o s t about $119,100. 
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INTRODUCTION 

The d i s c o v e r y of p l a c e r gold west of V i c t o r i a on 
the Leech R i v e r i n 1864 l e d to a major rush i n the area which 
l a s t e d o n l y a few years. Subsequently many of the streams 
^lowing across the rock u n i t known as the "Leech River S c h i s t s " 
have been panned and shown to c o n t a i n f i n e gold or " c o l o u r s " . 
These streams i n c l u d e at l e a s t two t h i r d s of a l l the known 
gold p l a c e r d e p o s i t s on Vancouver I s l a n d and cr u d e l y o u t l i n e 
a unique g e o l o g i c environment. 

I t was not u n t i l 1976 t h a t s i g n i f i c a n t n a t i v e gold 
was found i n p l a c e i n narrow quartz v e i n s w i t h i n the Leech 
K i v e r on V a l e n t i n e Mountain, about 42 k i l o m e t e r s west of 
V i c t o r i a . Subsequently a d e t a i l e d stream s i l t survey 
accompanied by d e t a i l e d p r o s p e c t i n g d u r i n g 1981 revealed a 
large number of go l d bearing quartz veins l o c a l i z e d w i t h i n 
an area about 3000 meters long (E-W) and from 200 to 300 
meters wide on the upper east slope of V a l e n t i n e Mountain. 
Although there have been a v a r i e t y of g e o l o g i c a l surveys 
and s t u d i e s i n the area i t was obvious t h a t the r e a l geology 
Of the Leech R i v e r rocks was f a r more complex than assumed, 
p a r t i c u l a r l y i n the V a l e n t i n e Mountain area. 

I t was concluded t h a t i n order to continue e f f e c t i v e 
e x p l o r a t i o n of the Beau Pre E x p l o r a t i o n s L t d . gold-quartz 
vein prospect d e t a i l e d g e o l o g i c a l mapping of the area was 
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r e q u i r e d to p l a c e the m i n e r a l i z a t i o n i n p e r s p e c t i v e to the 
g e o l o g i c a l environment and thereby develop a conceptual model. 
I d e a l l y t h i s m i n e r a l i z a t i o n model would be u s e f u l as a guide 
to d i r e c t e x p l o r a t i o n e f f o r t s to l o c a t i n g zones of economic 
importance on V a l e n t i n e Mountain, and i n the broader Leech 
River t e r r a i n . 

The w r i t e r was d i r e c t e d by Mr. Robert Beaupre, P r e s i d e n t , 
Beau Pre E x p l o r a t i o n s Ltd., to map and study V a l e n t i n e Mountain 
and to develop a g e o l o g i c a l model f o r the gold-quartz v e i n 
m i n e r a l i z a t i o n . This work was c a r r i e d out on weekends and 
h o l i d a y s d u r i n g May, p a r t of June and e a r l y J u l y 1982. In 
a d d i t i o n to the l o c a l mapping the w r i t e r c a r r i e d out s e v e r a l 
s o r t i e s beyond the c l a i m area i n order to put the d e t a i l e d 
l i t h o l o g y , s t r u c t u r e , and m i n e r a l i z a t i o n i n t o a b e t t e r 
understood r e g i o n a l framework. 

The d e s i r e d r e s u l t s of the work appear to have been 
s a t i s f i e d . That i s , a u n i f i e d g e o l o g i c a l concept, a model, 
r e l a t i n g igneous a c t i v i t y , deformation, metamorphism and 
m i n e r a l i z a t i o n has been developed to guide f u r t h e r gold-quartz 
v e i n e x p l o r a t i o n . In a d d i t i o n some s i g n i f i c a n t c o n t r i b u t i o n s 
have been made to the understanding of the Leech River block. 
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PROPERTY 

The staked m i n e r a l c l a i m s c u r r e n t l y owned by Beau 
Pre E x p l o r a t i o n s L t d . i n the V a l e n t i n e Mountain area i n c l u d e 
the BLAZE 1 t o 4, BPEX 1 t o 7 and 10 t o 12, PEG 1 to 6, and 
BO 1 t o 4 (Figure 3 ) . 

Name U n i t s Record No. E x p i r y Date 
BLAZE 1 1 47 June 21, 1985 
BLAZE 2 2 53 J u l y 12, 1985 
BLAZE 3 12 124 October 3, 1985 
BLAZE 4 3 370 May 26, 1985 
BPEX 1 20 461 February 6, 1986 
BPEX 2 18 462 February 6, 1986 
BPEX 3 1 463 February 6, 198 6 
BPEX 4 3 492 March 6, 1986 
BPEX 5 1 493 March 6, 1986 
BPEX 6 1 494 March 6, 198 6 
BPEX 7 8 591 October 5, 1986 
BPEX 10 18 496 March 6, 1985 
BPEX 11 8 507 A p r i l 2, 1986 
BPEX 12 14 508 A p r i l 2, 1986 
PEG 1 1 77 February 23, 1985 
PEG 2 1 90 May 24, 1985 
PEG 3 1 91 May 24, 1985 
PEG 4 1 92 May 24, 1985 
PEG 5 1 144 March 20, 1985 
PEG 6 1 145 March 20, 1985 
BO 1 1 188 September 14, 1982 
BO 2 1 189 September 18, 1982 
BO 3 1 190 September 18, 1982 
BO 4 1 191 September 18, 1982 
BO 6 1 278 September 17, 1983 

121 
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The BLAZE 1 to 4 and BPEX 1 t o 7, 11 and 12 were 
grouped i n January 1982. 

Beau Pre E x p l o r a t i o n s L t d . a l s o owns e i g h t p l a c e r 
claims on the Jordan R i v e r and V a l e n t i n e Creek (Figure 4). 

Lease No. 
8150 
8152 
8161 
8162 
8149 
8151 
8163 
8400 

Jordan R i v e r 

V a l e n t i n e Creek 

Lease Date 
December, 1981 

March, 1981 

HISTORY 

The V i c t o r i a area experienced a minor gold rush i n 
1864 a f t e r the announcement by Lie u t e n a n t P e t e r Leech that 
he had found gold on one of the f o r k s of the Sooke Riv e r 
about 10 mi l e s from the sea. A t e n t c i t y and camp soon 
mushroomed i n the w i l d e r n e s s to as many as 4,000 people l o c a t e d 
at the j u n c t i o n of the Leech and Sooke r i v e r s about an hours 
d r i v e from V i c t o r i a . W i t h i n one year an estimated $100,000 
i n p l a c e r gold was recovered w i t h nuggets of from h to 1 ounce 
reported. By 18 65 the rush had faded and c u r r e n t estimates 
p l a c e the t o t a l value of p l a c e r gold recovered from the f i e l d 
a t from $100,000 to $200,000. L i k e many p l a c e r areas the 
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mystique of p l a c e r gold and the p o s s i b i l i t y of f i n d i n g the 
source has a t t r a c t e d prospectors to the area. 

In 1966 w h i l e l o g g i n g on the upper east slope of 
V a l e n t i n e Mountain, Fred Z o r e l l i noted a m e t a l l i c g l i n t as 
a t r a c t o r k i c k e d up a loose rock. He examined the f l o a t 
and recognized f r e e g o l d . He l a t e r mentioned the f i n d to 
Robert Beaupre and p a r t n e r A l e c Low who were pr o s p e c t i n g 
the area. T h e i r subsequent d e t a i l e d p r o s p e c t i n g l e d to the 
d i s c o v e r y i n 197 6 of the 'A1 v e i n , a narrow quartz v e i n w i t h 
v i s i b l e b r i g h t y e l l o w gold s i m i l a r to the p l a c e r gold 
recovered from l o c a l creeks. Subsequent work was concentrated 
on the 'A1 v e i n and i n c l u d e d t r e n c h i n g , bulk sampling, and 
s o i l sampling. 

Property examinations were made and reported on by 
T.E. L i s l e , P.Eng. (Jan. 31, 1980; May 20, 1980) and by 
G.A. Noel , P.Eng. (Dec. 1, 1980). The d e t a i l e d stream s i l t 
survey and p r o s p e c t i n g on V a l e n t i n e Mountain, recommended 
by G.A. Noel and A s s o c i a t e s , was c a r r i e d out i n e a r l y 1981 
by Beau Pre E x p l o r a t i o n s L t d . and c o n t r a c t o r s under the 
d i r e c t i o n of the w r i t e r . Three areas w i t h anomalous 
c o i n c i d e n t gold and a r s e n i c were recognized (Grove, 1981). 
One area, on the open, a c c e s s i b l e upper east slope i n c l u d i n g 
the 'A1 v e i n , was chosen f o r d e t a i l e d p r o s p e c t i n g and 
sampling. As a r e s u l t an east-west t r e n d i n g zone about 
3000 meters long by 200-300 meters wide was found to c o n t a i n 
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a l a r g e number of narrow, gold bearing quartz v e i n s . The 
f a c t t h a t these veins occur w i t h i n a f a i r l y l i m i t e d f r a c t u r e 
system suggested the need f o r d e t a i l e d knowledge regarding 
g e o l o g i c a l c o n t r o l s . 

GEOLOGY 

INTRODUCTION 

The Leech R i v e r block which i n c l u d e s the V a l e n t i n e 
Mountain area i s a d i s c r e t e g e o t e c t o n i c u n i t separated along 
the n o r t h e r l y edge by the San Juan f a u l t zone from Lower 
J u r a s s i c Bonanza v o l c a n i c rocks. The s o u t h e r l y edge of the 
Leech R i v e r b l o c k i s separated from Eocene Metchosin Group 
v o l c a n i c rocks by the Leech R i v e r f a u l t zone. R e l a t i o n s h i p s 
along the e a s t e r l y edge of the Leech R i v e r b l o c k w i t h the 
Lower P a l e o z o i c (?) Wark d i o r i t e and C o l q u i t z gneiss are l e s s 
c e r t a i n but suggest a f a u l t contact (Figure 5) named the 
Cragg Creek f a u l t by F a i r c h i l d (197 9) . The area o u t l i n e d by 
these strong shear zones i s a narrow east-west t r e n d i n g 
c r u s t a l b l ock extending from P o r t Renfrew on the west coast 
of Vancouver I s l a n d to Langford, near V i c t o r i a , on the east 
coast. The b l o c k has an o v e r a l l l e n g t h of about 75 k i l o m e t e r s 
and a width of about 7 to 12 k i l o m e t e r s i n the west h a l f , 
narrowing to l e s s than 2 k i l o m e t e r s southeast of Survey 
Mountain. 



SATELLITE PHOTO - SOUTHERN VANCOUVER ISLAND 
VICTORIA AT RIGHT - SOOKE AT BOTTOM 

SAN JUAN FAULT (SJ) , LEECH RIVER FAULT (LR) , CRAGG CREEK 
FAULT (CC), FLOODWOOD CREEE FAULT (FC), LEECH RIVER BLOCK (LRB 
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Although f a u l t bound and e a s i l y a c c e s s i b l e , the age 
of the Leech R i v e r country rocks has been of concern and 
c o n s t e r n a t i o n f o r many years (Dawson, 1876, p. 102; Clapp, 
1912, p. 43; M u l l e r , 1975, p. 24). The country rocks 
( s o - c a l l e d Leech R i v e r S c h i s t s ) have s u f f e r e d deformation, 
metamorphism, and i n t r u s i o n and have not yet y i e l d e d 
d i s c e r n a b l e f o s s i l s . Various c o r r e l a t i o n s to known u n i t s 
have been made on the b a s i s of apparent s i m i l a r i t i e s , but 
the l a c k of d e t a i l e d geology makes these attempts as fraught 
w i t h e r r o r as they would be i n any Precambrian metamorphic 
t e r r a i n . The o n l y rock age dates a v a i l a b l e i n d i c a t e t h a t 
deformation and metamorphism were probably complete by 
40 my B.P. As F a i r c h i l d (op c i t ) has suggested the Leech 
R i v e r b l o c k may be a l l o c h t h o n o u s , and may have been 
int r o d u c e d i n t o the modern framework from the west or 
southwest. 

R e s o l u t i o n of the many i n t r i g u i n g questions about 
the o r i g i n , age and development of the Leech R i v e r block w i l l 
come about only by d e t a i l e d g e o l o g i c mapping and r e l a t e d 
s t u d i e s . An important p a r t of these s t u d i e s w i l l concern 
the gold-quartz v e i n s , the pegmatites and other m i n e r a l i z a t i o n , 
and the g e n e r a t i o n of these d e p o s i t s w i t h i n the m e t a l l o g e n i c 
e v o l u t i o n of Vancouver I s l a n d and the Western Canadian 
C o r d i l l e r a . 
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of the major asymmetric a n t i c l i n e . T r a n s p o s i t i o n , fragmentation 
and boudinage s t r u c t u r e s are d e f i n i t e l y present i n v i r t u a l l y 
a l l rock types and are a l s o found i n the s e v e r a l periods of 
v e i n s which post date the metamorphism and f o l d i n g . Remapping 
the plutons and v o l c a n i c s (amphibolite) along Jordan R i v e r 
d i d not d i s c l o s e s u f f i c i e n t s t r u c t u r a l evidence f o r f o l d i n g 
of the one p l u t o n and r e f o l d i n g of the a m p h i b o l i t e . From 
present evidence, a d m i t t e d l y l o c a l , i t appears t h a t the 
major east p l u n g i n g a n t i c l i n e i s a p a r t i a l remnant of an en 
echelon s e r i e s . The prominent and c o i n c i d e n t o r i e n t a t i o n of 
the east-west t r e n d i n g major p l u t o n s , pegmatite d i k e s , quartz 
v e i n s , major and minor f o l d s , m i c r o - f o l d s , f o l i a t i o n , and 
l i n e a t i o n suggest a s i n g l e , p u l s e - l i k e orogeny which i n v o l v e d 
the e n t i r e Leech R i v e r b l o c k . 

SUMMARY AND DISCUSSION 

D e t a i l e d g e o l o g i c s t u d i e s by Beau Pre E x p l o r a t i o n s 
L t d . i n the V a l e n t i n e Mountain area and by F a i r c h i l d i n the 
Survey Mountain area have added c o n s i d e r a b l y to the general 
understanding of the Leech R i v e r block and i t s l a t e stage 
e v o l u t i o n . Rather than a simple monotonous assemblage of 
s c h i s t s or s l a t e s i t i s now known t h a t a v a r i e t y of v o l c a n i c , 
a r k o s i c and p e l i t i c rocks of unknown age forming the eastern 
h a l f of the b l o c k have been i n t r u d e d , metamorphosed, f o l d e d 
and a l t e r e d d u r i n g a T e r t i a r y event t h a t a l s o i n v o l v e d 
Vancouver I s l a n d and the Western C o r d i l l e r a . 
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Workers i n the area from Dawson to F a i r c h i l d have 
attempted to c o r r e l a t e the Leech R i v e r rocks w i t h b e t t e r 
known sequences on the mainland. The volcanic-sedimentary 
sequence now d i s c l o s e d i s c e r t a i n l y not unique, but the grade 
of metamorphism encountered i s c o n s i d e r a b l y g r e a t e r than 
known elsewhere on Vancouver I s l a n d . This may represent 
only d i f f e r e n t i a l u p l i f t and deep e r o s i o n , but the p o s s i b i l i t y 
of r a f t i n g expressed by Riddihough (1982) and others w i t h 
regard to the Juan De Fuca P l a t e cannot be d i s m i s s e d . U n t i l 
the d e t a i l e d geology of the Leech R i v e r block has been 
completed f u r t h e r c o n j e c t u r e i s academic. 

Economic i n t e r e s t i n the Leech R i v e r block f i r s t 
spurred by p l a c e r g o l d l e d to the e a r l y reconnaissance work 
on Vancouver I s l a n d . The l o c a t i o n of gold-quartz veins 
w i t h i n unique s t r u c t u r a l l i t h o l o g i c environments on V a l e n t i n e 
Mountain has l e d to f u r t h e r s t u d i e s . 
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MINERALIZATION 

PLACER GOLD 

Since the d i s c o v e r y of gold i n the Leech Ri v e r by 
Peter Leech, gold has been found i n most of the creeks c r o s s i n g 
the south slope of San Juan Ridge from Sooke River on the 
east to Sombrio R i v e r on the west coast. P l a c e r gold has 
a l s o been reported from Floodwood and Clapp creeks on the 
north s i d e of the Leech R i v e r block and from Jordan Meadows. 
In the V a l e n t i n e Mountain and Survey Mountain area the source 
of most or a l l of t h i s metal i s assumed to b # quartz veins 
i n which f r e e gold has been recognized. 

Beau Pre E x p l o r a t i o n s L t d . has recorded p l a c e r leases 
(Figure 4) on the Jordan R i v e r and V a l e n t i n e Creek. On 
V a l e n t i n e Creek panning has shown t h a t most of the gold i s 
concentrated a t , and below, the break i n stream g r a d i e n t where 
the creek flows across p h y l l i t e s and s c h i s t s bordering the 
Leech R i v e r Shear Zone and empties i n t o Bear Creek. The 
gold i s t y p i c a l l y b r i g h t f l y - s p e c k and s l i g h t l y l a r g e r i n 
s i z e , p l a t y t o somewhat rounded and occurs i n the stream 
m a t e r i a l , banks and i n the moss above normal water l e v e l s . 
Concentrates from V a l e n t i n e Creek i n c l u d e garnet, magnetite, 
and z i r c o n . T e s t i n g along the Jordan R i v e r has d i s c l o s e d 
a more extensive accumulation area where b r i g h t f l y - s p e c k 
to well-rounded r i c e g r a i n s i z e d m a t e r i a l has been recovered. 
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Again, the f l a k e s and g r a i n s are uneven to w e l l rounded, and 
have accumulated i n the g r a v e l s , bank m a t e r i a l s and i n the 
mosses above normal stream l e v e l . M i n e r a l s t y p i c a l l y 
recovered i n the pan concentrates i n c l u d e very coarse 
magnetite, a n d a l u s i t e and garnet w i t h tourmaline and 
o c c a s i o n a l b e r y l and s p i n e l . Panning at Walker Creek hasn't 
d i s c l o s e d s i g n i f i c a n t g o l d , but s e v e r a l c h i p s of b r i g h t green 
b e r y l have been recovered i n the concentrates which mainly 
comprise magnetite, very coarse garnet, tourmaline and a p a t i t e . 

Most of the p l a c e r g o l d recovered from the streams 
d r a i n i n g V a l e n t i n e Mountain has been w e l l f l a t t e n e d i n d i c a t i n g 
t r a v e l . But, some of the f l a k e s are p a r t l y r o l l e d or hackly 
and even attached t o quartz suggesting r e l a t i v e l y l i t t l e 
t r a n s p o r t and nearby sources. P r o s p e c t i n g on the high east 
slope of V a l e n t i n e Mountain has d i s c l o s e d a swarm of quartz 
veins w i t h f r e e b r i g h t g o l d and the l o c a l overburden has 
y i e l d e d f i n e h a c k l y g o l d . Fred Creek which d r a i n s the area 
has numerous r i f f l e - l i k e f e a t u r e s common to V a l e n t i n e Creek 
and Jordan R i v e r but has not yet y i e l d e d s i g n i f i c a n t p l a c e r 
go l d . 

PEGMATITES 

Pegmatites have been found mainly i n the Walker 
Creek are where they occur as v e i n - l i k e bodies up to a meter 
wide i n the l e u c o g r a n i t e , as v e i n s up t o three meters wide i n 
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amphibolite and s t a u r o l i t e - a n d a l u s i t e sflfeand as l a r g e 
veins i n the an d a l u s i t e - g a r n e t s c h i s t , J U d u a l pegmatites 
i n t h i s area have been t r a c e d more thariBBtieters and the 
known extent of the zone i s at l e a s t 2QSfers long by 
500 meters wide. In g r a n i t e the pegmatite l a r g e l y 
c o nfined to f r a c t u r e s t r e n d i n g 08 0°. Uteountry rocks 
the pegmatites g e n e r a l l y p a r a l l e l the f f l n and a l s o 
trend about 08 0°. The pegmatites are rSfcly simple w i t h 
only crude zoning of the main constitueaBhe main minerals 
are q u a r t z , m i c r o c l i n e , muscovite and bJfcurmaline 
(var. d r a v i t e ) w i t h some garnet and chlate Grain s i z e 
i s t y p i c a l l y about f i v e c e n t imeters butaamd tourmaline 
to ten centimeters i s f a i r l y common. 

Accessory minerals so f a r idenSftfrom the main 
pegmatite exposures along the Walker Cr«ds i n c l u d e 
i l m e n i t e , f l u o r a p a t i t e , b e r y l and greenape. The Walker 
Creek area was f i r s t i n v e s t i g a t e d by Beaipersonnel i n 
1977 when pr o s p e c t i n g d i s c l o s e d the pre»f small ch i p s 
of emerald c o l o r e d b e r y l i n pan concent«rhich a l s o 
contained f l y - s p e c k g o l d . This d i s c o v e r t o the 
examination of the l o c a l pegmatites a n d J i e n t i f i c a t i o n 
of the above r a r e accessory m i n e r a l s . 

Pegmatites are themselves a r a a i r r e n c e on 
Vancouver I s l a n d w i t h one p o s s i b l e occusRreported by 
J e l e t s k y (1950) near Kyuquot. TourmalinKsbeen reported 
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so f a r from only two l o c a l i t i e s , both i n potash f e l d s p a r r i c h 
quartz monzonite porphyry of T e r t i a r y age; one, at Paradise 
Creek; and, the second at Sharp P o i n t i n northern Vancouver 
I s l a n d (Carson, 1968) - B e r y l and gahnite were p r e v i o u s l y 
unknown on Vancouver I s l a n d and are r e l a t i v e l y r a r e minerals 
i n the Western Canadian C o r d i l l e r a . B e r y l has been confirmed 
i n macroscopic c r y s t a l s i n s i g n i f i c a n t abundance only from 
pegmatites found as p a r t of the Cambrian (or older) Horseranch 
Complex ( G a b r i e l s e , 1963). T e r t i a r y pegmatite bodies and 
swarms form e x t e n s i v e u n i t s throughout southwestern B r i t i s h 
Columbia but are not known to c o n t a i n b e r y l or gahnite. 
Of the s e v e r a l western S t a t e s which have produced gem q u a l i t y 
b e r y l , tourmaline and other m i n e r a l s from pegmatites, 
C a l i f o r n i a has been the l e a d e r . Occurrences of gahnite are 
r a r e i n the western S t a t e s and are more u s u a l l y found i n 
Precambrian environments and pegmatites i n the east. 

The presence of gahnite i n the Walker Creek area 
suggests a Z n - r i c h environment such as d e s c r i b e d f o r c e r t a i n 
p a r t s of the sedimentary u n i t s i n v o l v e d i n amphibolite grade 
metamorphism at Broken H i l l , New South Wales. No banded 
i r o n formation has yet been found i n the Leech R i v e r block, 
nor i s any d i r e c t comparison of areas i m p l i c i t as only a 
broad s i m i l a r i t y of metamorphic grade, rock types and r a r e 
minerals can be suggested. 
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I t i s not p o s s i b l e to d i s t i n g u i s h between pegmatites 
d e r i v e d by d i f f e r e n t i a t i o n from g r a n i t i c m e l t s , and those 
m o b i l i z e d by metamorphism of surrounding or u n d e r l y i n g rocks. 
F i e l d evidence i n the Walker Creek area shows t h a t the 
pegmatites have f i l l e d e xtensive f r a c t u r e s g e n e r a l l y 
t r e n d i n g about 08 0° i n both the l e u c o g r a n i t e p l u t o n s and the 
metamorphosed country rocks. F i e l d evidence a l s o shows the 
a s s o c i a t i o n o f , and apparent l o c a l i z a t i o n o f , a p a t i t e -
tourmaline ( d r a v i t e ) - q u a r t z v e i n s t h a t a l s o t r e n d about 080° 
i n the country rocks, and the t o u r m a l i n i z a t i o n of the 
amphibolite and s t a u r o l i t e - a n d a l u s i t e s c h i s t w i t h i n the 
pegmatite zone. Pegmatite and qu a r t z - t o u r m a l i n e v e i n i n g of 
the g r a n i t e and country rock appears to have succeeded 
metamorphism, i n t r u s i o n , and f r a c t u r i n g as a l a t e kinematic 
or post-kinematic r e g i o n a l event so f a r not recognized 
elsewhere on Vancouver I s l a n d . 

GOLD-QUARTZ VEINS 

Quartz veins of v a r i o u s h a b i t , aspect, c o l o r , and 
s i z e abound i n the eastern p a r t of the Leech R i v e r b l o c k . 
These i n c l u d e the t h i n sugary grey p h a c o l i t h s squeezed i n t o 
p a r a l l e l chevron-type f o l d s w i t h the rock m i n e r a l laminae, 
the narrow ptygmatic white quartz veins and v e i n l e t s 
u b i q u i t o u s to the s c h i s t s and metasandstone boundaries, the 
contor t e d and boudinaged m i l k y quartz v e i n s and a v a r i e t y 
of i r r e g u l a r g l a s s y quartz v e i n s marked by pink to red 
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h e m a t i t i c s t r e a k s and patches. Many of these v e i n s c a r r y 
some p y r i t e , c a l c i t e and f e l d s p a r and on the whole appear 
to l a c k s i g n i f i c a n t gold values. 

So f a r as i s now known the main c a r r i e r s of s i g n i f i c a n t 
gold are the g l a s s y to grey and d u l l white quartz veins now 
found i n s e v e r a l l o c a t i o n s . The main c o n c e n t r a t i o n i s i n 
an area on the upper east slope of V a l e n t i n e Mountain. Here 
the v e i n s are l o c a l i z e d w i t h i n an east-west t r e n d i n g zone 
extending from near the head of Fred Creek west about 3000 
meters along the edge of the c l e a r c u t towards T r i p p Creek. 
The width of t h i s zone i s from 2 00 to 3 00 meters, but the 
heavy timb e r , overburden and swamp no r t h of the c l e a r c u t area 
has had o n l y l i m i t e d p r o s p e c t i n g . 

The quartz v e i n s i n t h i s zone vary i n width from 
about one ce n t i m e t e r t o 10 centimeters and, as shown on Figure 
10, where the overburden has been p a r t i a l l y c l e a r e d the 
i n d i v i d u a l v e i n s have been t r a c e d up to 7 0 meters before 
s p l i t t i n g i n t o s t o c k w o r k - l i k e v e i n l e t s . The p i c t u r e now 
emerging i s t h a t of a s e r i e s of p a r a l l e l and s u b - p a r a l l e l 
veins and v e i n l e t s forming a p o s s i b l e anastomosing system 
from Fred Creek towards T r i p p Creek w i t h i n the p o s t u l a t e d 
gold-quartz zone. 

The v e i n s i n t h i s zone which have been sampled and 
are a l s o seen t o c a r r y v i s i b l e g old or have v i s i b l e gold i n 
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t h e i r w a l l s appear to belong to a s i n g l e s t r u c t u r a l s e t . 
The trend of these r e l a t i v e l y s t r a i g h t v e i n s v a r i e s from 065° 
to 085° and the d i p from about 50° to v e r t i c a l . The o v e r a l l 
t rend i s about 08 0° w i t h a steep n o r t h e r l y d i p . The main 
j o i n t or f r a c t u r e s e t s i n a l l rock types i n t h i s area are 
000-020/50°W and 010-020°/80°-V . The ve i n s cut across these 
dominant f r a c t u r e s and are t h e r e f o r e considered a l a t e 
phenomenon. 

The rock types i n the v e i n zone i n c l u d e meta
sandstone, a n d a l u s i t e - g a r n e t s c h i s t and a m p h i b o l i t e . The 
host rock i n the upper western p a r t of the zone (Figure 10) 
comprises a t h i n f c o n t o r t e d , b i o t i t e r i c h , w e l l f o l i a t e d 
metasandstone w i t h minor s c h i s t p a r t i n g t h a t o v e r l i e s a 
much t h i c k e r , u n d u l a t i n g a n d a l u s i t e - g a r n e t s c h i s t which i n 
t u r n o v e r l i e s a p y r i t i c magnetite r i c h a m p h i b o l i t e . These 
members l i e along a g e n t l y e a s t e r l y plunging a n t i c l i n a l f o l d 
t h a t forms the r i d g e . Gold-quartz v e i n s i n the lower, east 
p a r t of the zone, above Fred Creek, are hosted by a very 
coarse grained a n d a l u s i t e - g a r n e t s c h i s t which i s o v e r l a i n 
by a m p h i b o l i t e and metasandstone. 

These occurrences a l s o show t h a t the known a u r i f e r o u s 
quartz v e i n s occur i n a complexly i n t e r c a l a t e d sequence of 
r e l a t i v e l y t h i n l y l a y e r e d metasandstone, a n d a l u s i t e - g a r n e t 
s c h i s t and amphibol i t e over a v e r t i c a l d i s t a n c e of at l e a s t 
200 meters. That i s , from Fred Creek at about 630 meters 
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to the r i d g e a t 83 0 meters (Figure 9). I t a l s o appears t h a t 
the quartz v e i n i n g i s much more abundant i n the metasandstone 
and a n d a l u s i t e - g a r n e t s c h i s t than i n the i n t e r c a l a t e d 
amphibolites. 

The mineralogy of the quartz v e i n s i s simple. Grey 
to g l a s s y quartz w i t h s c a t t e r e d p y r i t e and euhedral 
a r s e n o p y r i t e and minor i l e m e n i t e are t y p i c a l assemblages. 
Wall rock a l t e r a t i o n appears to i n c l u d e p y r i t e and 
ar s e n o p y r i t e and narrow bleached selvedges i n d i c a t i n g 
s i l i c i f i c a t i o n . The f r e e gold i n the v e i n s i s b r i g h t y e l l o w , 
and occurs i n the dense v e i n q u a r t z , i n f r a c t u r e s , i n 
s c a t t e r e d vugs, along the w a l l s of the ve i n s and i n narrow 
zones i n the host rocks a l o n g s i d e the v e i n s . F a v o r i t e s i t e s 
appear to be i n the g l a s s y quartz where the v e i n s p i n c h , 
k i n k , and cross narrow bands of sheared country rock. The 
s i z e of the v i s i b l e g o l d ranges from f i n e specks to i r r e g u l a r 
hackly masses more than one centimeter across. The grade 
of the v a r i o u s quartz veins sample so f a r has ranged from 
0.002 ounces per ton to a high of 1.44 ounces Au per ton 
(Appendix 1). P r e l i m i n a r y sampling of v e i n 67-36 i n 1981 
gave 0.84 oz. Au per ton over a width of 5 centimeters along 
an exposed l e n g t h of s e v e r a l meters. This v e i n s t r u c t u r e 
was washed c l e a n i n J u l y 1982 to expose i t s c o n t i n u a t i o n 
to the east as an i r r e g u l a r stockwork i n the metasandstone. 
The stockwork s e c t i o n sampled across a two meter (2m) width 
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(4 kg.) gave 0.83 oz. per ton Au and 0.07 oz. per ton s i l v e r 
(Appendix I ) . 

C l e a r i n g of the stumps and heavy overburden fol l o w e d 
by washing of the sma l l area shown i n Figu r e 10 has proved 
the c o n t i n u i t y of the gold b e a r i n g quartz v e i n s over at l e a s t 
7 0 meters, and has shown t h a t there are more vei n s i n the 
area than p r e v i o u s l y seen i n the l i m i t e d outcrop. More 
i m p o r t a n t l y , i t has been demonstrated t h a t the narrow veins 
connect w i t h s t r i n g e r or s t o c k w o r k - l i k e zones (2 m) which 
give r e l a t i v e l y high values (0.83 oz. Au/ton) over widths 
of up to two meters w i t h i n p a r t of the main area which as 
p r e v i o u s l y d e s c r i b e d has an o v e r a l l l e n g t h of up to 3000 
meters and a width of from 250 to 300 meters. 

DISCUSSION 

F r a c t u r e c o n t r o l l e d gold-quartz veins have been 
described from a number of pl a c e s on Vancouver I s l a n d . These 
i n c l u d e the west coast ( B a n c r o f t , 1937) , F a i t h Lake-
Forbidden P l a t e a u (McDougal, 1963; Carson, 1960), Zeballos 
(Stevenson, 1950) , China Creek (Stevenson, 1945) , Bedwell 
R i v e r (Sargent, 1941), and other occurrences reported i n the 
Annual Reports of the M i n i s t e r of Mines, B r i t i s h Columbia. 
The remarkable s i m i l a r i t y of these d e p o s i t s l e d Carson (1968) 
to group gold-quartz v e i n s as a separate m e t a l l o g e n i c sub
c l a s s , a l l of T e r t i a r y age. These s i m i l a r i t i e s i n c l u d e 
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pe r s i s t e n c e of the v e i n s , a simple mineralogy (native g o l d , 
p y r i t e , a r s e n o p y r i t e , galena, s p h a l e r i t e ) , simple v e i n 
t e x t u r e s , f r a c t u r e or f i s s u r e c o n t r o l , and a good to high 
ore tenor w i t h Au>Ag. These gold-quartz v e i n s have been 
l o c a l i z e d i n a l a r g e v a r i e t y of host rocks but a l l appear 
to be r e l a t e d to a T e r t i a r y m i n e r a l i z a t i o n episode. The 
Va l e n t i n e Mountain gold-quartz v e i n s appear to share most 
of the features common to Carson's sub-class of T e r t i a r y 
m ineral d e p o s i t s . In c o n s i d e r i n g the o r i g i n of the g o l d -
quartz veins of Vancouver I s l a n d he suggested t h a t the 
s i m i l a r f e a t u r e s noted p o i n t t o a d e r i v a t i o n from s o l u t i o n s 
o r i g i n a t i n g o u t s i d e t h e i r host r o c k s , and p o s s i b l y at great 
depth. 

A more recent study i n v o l v i n g some of the g o l d -
quartz veins of Vancouver I s l a n d u t i l i z i n g l ead isotope data 
(Andrew et a l , 1982) has i n d i c a t e d an a l t e r n a t i v e o r i g i n . 
Although of l i m i t e d scope the l e a d i s o t o p e data suggest t h a t 
the gold-quartz veins belong to d i f f e r e n t groups i d e n t i f i e d 
by d i f f e r e n t l e a d compositions. This i s o t o p e grouping 
appears to have r e l a t e d the gold-quartz veins to s i m i l a r host 
rock environments and s p a t i a l l y to T e r t i a r y i n t r u s i o n s . 
The c o n c l u s i o n from t h i s study suggested t h a t the T e r t i a r y 
plutons provided a heat source t h a t c i r c u l a t e d hydrothermal 
s o l u t i o n s through the l o c a l country r o c k s , e x t r a c t e d r a d i o g e n i c 
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lead and gold from the v o l c a n i c t e r r a i n and p r e c i p i t a t e d 
the gold i n quartz v e i n s . Although Carson (19 68) and Andrew 
et a l (1982) d i s a g r e e r e g a r d i n g the o r i g i n of the gold-quartz 
v e i n s , both r e l a t e d the g o l d t o T e r t i a r y quartz d i o r i t e 
i n t r u s i v e s . The V a l e n t i n e Mountain pegmatites, tourmaline-
quartz v e i n s , and gold-quartz v e i n s occur i n a m u l t i l a y e r e d 
complex i n c l u d i n g a mphibolite ( b a s a l t ) , metasandstone (arkose), 
and s c h i s t ( a r g i l l i t e ) and are s p a t i a l l y r e l a t e d to l e u c o g r a n i t e 
p l u t o n s . 

Gold d e p o s i t s i n the Precambrian of North America, 
South A f r i c a and other p a r t s of the world are commercially 
very important and have r e c e i v e d an enormous amount of 
a t t e n t i o n as compared to the gold-quartz d e p o s i t s of 
B r i t i s h Columbia. These e x t e n s i v e s t u d i e s i n metamorphic 
t e r r a i n s have g e n e r a l l y p o i n t e d t o a s p a t i a l r e l a t i o n s h i p 
of gold d e p o s i t s t o s t r u c t u r a l f e a t u r e s such as f a u l t s , 
f i s s u r e s and f o l d s . Many rock types are represented i n c l u d i n g 
g r a p h i t i c sediments, b a s i c to u l t r a b a s i c v o l c a n i c s , and 
g r a n i t e i n t r u s i v e s . A l t e r a t i o n of w a l l rocks v a r i e s 
c o n s i d e r a b l y from l i t t l e or none to e x t e n s i v e carbonate and 
other w e l l recognized types thought to be t y p i c a l of gold 
d e p o s i t s . Apart from the commonly expected carbonates, 
tourmaline, a l b i t e , c h l o r i t e and muscovite ( s e r i c i t e ) are 
a l s o r e l a t i v e l y abundant as a s s o c i a t e d a l t e r a t i o n products. 
U n l i k e most Vancouver I s l a n d gold-quartz v e i n deposits the 
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Va l e n t i n e Mountain occurrences are found as o r i e n t e d f r a c t u r e 
c o n t r o l l e d f i l l i n g s along the c r e s t of a major a n t i c l i n a l 
s t r u c t u r e i n a moderately high grade metamorphic t e r r a i n . 
Some of the host rocks - the s c h i s t s - are h i g h l y carbonaceous, 
the l o c a l a mphibolites are t o u r m a l i n i z e d , and the metasandstone 
host shows s i l i c i f i c a t i o n . The evidence so f a r i n d i c a t e s 
strong s i m i l a r i t i e s of the V a l e n t i n e Mountain gold-quartz 
veins to a v a r i e t y of gold d e p o s i t s i n other metamorphic 
t e r r a i n s . 

Commercial gold d e p o s i t s have a tenor of from 0.10 
to 1.0 ounce Au per ton w i t h the t y p i c a l d e p o s i t averaging 
10 ppm Au and about 2 ppm Ag. In the remote host 
l i t h o l o g i e s of these d e p o s i t s the average abundance i s 2 ppb 
Au and 100 ppb Ag ( T i l l i n g et a l , 1973) and enrichment of 
from 5 to 3 0 ppb above background i s common i n l o c a l l y enriched 
sedimentary u n i t s . An ore d e p o s i t t h e r e f o r e represents an 
enrichment f a c t o r of 10,000 f o r Au and about 2 f o r Ag above 
normal background. A r s e n i c , another u b i q u i t o u s metal 
t y p i c a l l y a s s o c i a t e d w i t h g o l d d e p o s i t s , a l s o has a co n c e n t r a t i o n 
f a c t o r of about 10,000 above background. Boron, present i n 
b a s a l t s at 5 ppm and i n shales a t 100 ppm (Turk and 
Wedepohl, 1960), commonly exceeds 10,000 ppm i n gold d e p o s i t s 
r e p r e s e n t i n g a c o n s e n t r a t i o n f a c t o r of from 100 to 2,000. 

The V a l e n t i n e Mountain work has not yet e n t a i l e d 
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a d e t a i l e d l i t h o g e o c h e m i c a l component because of the primary 
concern f i r s t to understand the d i s t r i b u t i o n of the rocks 
and t h e i r s t r u c t u r e . However, some l i m i t e d t r a c e element 
analyses can be presented f o r the three major rock types 
h o s t i n g the gold-quartz veins (Appendix I I ) . 

Sample Rock Type Cu Pb Zn As Ni Ag Au 
# ppm ppm ppm ppm ppm ppm 
25 met a p e l i t e 127 2 16 7 0.2 < 5 ppb 

48476 i t 18 30 52 0.2 <: 0.07 ppm 
W0236 i i 0.2 10 ppb 
W0240 i i 0.2 70 ppb 
W0245 i t 0.2 40 ppb 
48477 metasandstone 12 2 19 0.2 ^ 0. 07 ppm 
57359 11 near v e i n s 0.11 1.75 ppm 
57360 i t II II 0. 08 0.12 ppm 
57361 i t II 0.16 0.02 ppm 
51202 amphibolite 400 100 1.7 0. 07 ppm 
51203 i t 300 100 4.08 0. 07 ppm 
51204 II 100 100 2. 04 <0. 07 ppm 

Obviously, the incomplete data presented above has no s t a t i s t i c a l 
v a l i d i t y and merely represents a few random samples. There 
are no s u r p r i s e s i n the data, and no obvious i n d i c a t i o n t h a t 
would lead one to suspect e i t h e r the l o c a l metasediments or 
metavolcanics as the main source f o r the g o l d , s i l v e r and 
a r s e n i c . 



the country rock. S o i l surveys are t h e r e f o r e one method of 
pr o s p e c t i n g f o r gold-quartz v e i n s i n t h i s area and would 
probably be the most e f f i c i e n t method i n the unexplored 
f o r e s t e d zone nort h of the known gold-quartz exposures. 

CONCLUSION 

The simple gold-quartz v e i n s found l o c a l i z e d on 
the upper east slope of V a l e n t i n e Mountain are co n f i n e d to 
a unique f r a c t u r e system formed i n moderately h i g h grade 
metamorphic rocks along the c r e s t of a major f o l d i n an 
e a s t e r l y plunging sequence of a l t e r e d v o l c a n i c and 
sedimentary rocks. I t has been suggested here t h a t these 
quartz v e i n s and the accessory m i n e r a l s are the l o g i c a l 
product of hi g h temperature prograde r e g i o n a l metamorphism 
s i m i l a r t o t h a t i n many p a r t s of the world where economic 
gold-quartz d e p o s i t s have been i n t e n s e l y s t u d i e d . The g o l d -
quartz veins on V a l e n t i n e Mountain appear to be more 
concentrated i n the s c h i s t s and metasandstones r a t h e r than 
the a m p h i b o l i t e l a y e r s which a l s o form p a r t of the complex 
l o c a l sequence. The apparent high competency of the amphibolite 
l a y e r s appears to have allowed these dense rocks to form 
b a r r i e r s to the m i g r a t i n g hydrothermal f l u i d s which i n e f f e c t 
ponded minerals i n the u n d e r l y i n g f r a c t u r e d members. 

L i k e many of the gold-quartz d e p o s i t s on Vancouver 
I s l a n d , the veins on V a l e n t i n e Mountain are continuous, form 
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pa r t of a more ext e n s i v e system, and have r e l a t i v e l y good 
values w i t h n a t i v e gold the main m i n e r a l accompanied by 
p y r i t e and a r s e n o p y r i t e . C o n t i n u i t y of the v e i n system over 
a v e r t i c a l d i s t a n c e of 200 meters and h o r i z o n t a l l y over 
almost 3000 meters i n s e v e r a l rock types shows t h a t the 
m i n e r a l i z a t i o n does not comprise one or two i s o l a t e d 
occurrences. Although incomplete, p r o s p e c t i n g and g e o l o g i a l 
mapping suggest t h a t the v e i n zone extends n o r t h e r l y i n t o 
the area covered by f o r e s t . 

RECOMMENDATION 

P r e l i m i n a r y e x p l o r a t i o n work completed on the 
Va l e n t i n e Mountain property has i n c l u d e d stream panning, 
p r o s p e c t i n g , some t r e n c h i n g , a few l i n e s of s o i l geochemistry, 
a r e g i o n a l stream s i l t geochemical survey, and a g e o l o g i c a l 
mapping p r o j e c t l i m i t e d t o the logged o f f area. A l a r g e 
number of p a r a l l e l t o s u b - p a r a l l e l , f a i r l y continuous g o l d -
quartz v e i n s w i t h s i g n i f i c a n t values w i t h i n an area about 

3000 meters long by 200-300 meters wide at the edge of a 
h e a v i l y f o r e s t e d area on the upper east slope of V a l e n t i n e 
Mountain have now been o u t l i n e d . In order to explore the 
p o s s i b l e l i m i t s of the gold v e i n zone to the no r t h and at 
depth, a more concentrated program i s recommended. This 
should i n c l u d e e x t e n s i o n of the g e o l o g i c a l map i n t o the 
f o r e s t e d area, a d e t a i l e d s o i l geochemistry sampling program 
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of the f o r e s t area adjacent to the gold-quartz v e i n zone, 
tr e n c h i n g and sampling i n the known zone, and diamond core 
d r i l l i n g of the most promising segments of the m i n e r a l i z a t i o n . 

The recommended program could be c a r r i e d out during 
the f a l l and e a r l y w i n t e r of 1982 or the s p r i n g of 1983. 

DETAILED SURVEYS 

1. G e o l o g i c a l mapping of the f o r e s t e d upper 
r i d g e of V a l e n t i n e Mountain, i n c l u d i n g 
d e t a i l e d l i t h o l o g y and s t r u c t u r a l a n a l y s i s , 
o v e r a l l s u p e r v i s i o n of the s o i l surveys, 
t r e n c h i n g , and core l o g g i n g . 

1 g e o l o g i s t , f i e l d work 
T r a n s p o r t a t i o n 
Report p r e p a r a t i o n & d r a f t i n g 

2. Geochemical s o i l sampling i n c l u d i n g 
p i c k e t l i n e s , markers, 20 x 50 meter 
g r i d spacing adjacent t o outcrop area, 
50 x 100 m g r i d beyond. 

2 men, $200/day, 15 days 6,000 
850 s o i l samples (Au, Ag, As) @ $10.50/sam. 9,000 
100 rock/mineral samples @ $35/sample 3,500 
T r a n s p o r t a t i o n @ $50/day 1,500 

20,000 

$9,500 
1,000 
4,500 

$15,000 


