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Introduction: 

The Zeballos Gold district has been of great interest to gold miners for many 

years. The first area staked was the Tagore in 1924, and later properties were staked to 

18 different mining companies (figure 1). The area has produced a combined total of 

almost 9.5 million grams of gold, and just over 4 million grams of silver. The main 

period of exploration and production was between 1933 to 1943. Recent interest in this 

area has initiated a revival of the study of the area in order to determine whether 

reopening old mines or perhaps developing new ones would be a viable prospect. 

Geology: 

Located a mere 320 km north of Victoria on the west coast of Vancouver Island, 

the Zeballos Gold district is easily accessed by an all season gravel road in the area 

around the Zeballos River (figure 2). The geology of the area is dominantly plutonic 

suites of various ages. The area is underlain by the Bonanza Group (lower Jurassic), an 

island arc sequence of mostly rhyolitic to basaltic rocks. Conformably underlying the 

Bonanza is the Quatsino Formation and the Parson Bay Formation. These primarily 

limey elastics are then underlain by the tholeitic basalts of the Karmutsen Formation. 

This entire package, the Upper Triassic Vancouver Group, was then intruded by the 

Island Intrusions, to which the quartz diorite Eocene Zeballos Stock belongs. The 

Zeballos Stock, associated with the Catface Intrusions, is spatially related to the majority 

of the gold deposits known to date. A 1,000 m zone centered on the contact of this stock 



and the country rock (figure 4) has shown statistically to host all of the largest deposits 

in this area. The presence of these gold-hosted quartz veins is therefore attributed to this 

particular intrusion. 

Background Information: 

The veins that have been assayed have shown promising results. The pyrite, 

arsenopyrite, galena and sphalerite bearing tabular quartz veins are unclassified veins, 

meaning that they do not specify whether they are of a mesothermal or epithermal origin. 

The vein size ranges from centimeters to meters in width, and is typically about 50 to 200 

meters in length. Grab and assay samples gave values of up to 493.8 grams per tonne 

gold and 171.5 grams per tonne silver, however these values are inconsistent with the 

average bulk sample analysis. A systematic evaluation of the ore within this 1,000 m 

zone, it was determined that the expected target could have from 25,000 to 250,000 

tonnes of ore grading from 10 to 20 grams per tonne gold. A median deposit of 75,000 

tonnes of 12 grams per tonne gold would produce a gross gold value of approximately $8 

million dollars (assuming a gold price of $300 Canadian dollars per tonne). 

Various plots have been used to determine the potential of the Zeballos Gold 

district. Figure 5 is a plot of the average gold grade versus average silver grade. This 

plot shows that the gold values are consistently higher than the silver values. Figure 6 

shows a plot of average gold grade versus mined tonnage. Two distinct groups are 



characterized by this graph; those of high grade are of small tonnage, and those of lower 

grade are of higher tonnage. In figure 7, precious metal content (gold and silver) are 

plotted against mined tonnage. It is clear to see in this figure that the higher the mined 

tonnage, the higher the precious metal content. This means that vein deposit value can be 

estimated based on the production tonnage. 

Some general information with respect to the Zeballos Mining camp is given in 

Some development exists in the area of the Zeballos Gold camp. Numerous adits 

with somewhat extensive drifts have been constructed. These adits may or may not be 

useable, as it has been many years since their latest upkeep. 

Recommendations: 

Based on the information in this and referenced reports, I believe that this 

prospect is a viable endeavor for Let's Go Mining Company. The risk is moderate, as the 

referenced data is old (circa 1938) and incomplete, however the mining techniques 

employed at that time were archaic at best. The amount of gold possibilities that exist in 

the Zeballos area are great, and with the slow yet inevitable comeback of gold prices, 

now would be a great time to step into a small but concentrated deposit area which 

already has some minor development. My recommendations at this time are to go ahead 

with negotiations with claim owners. 
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IKTEODOCTIOM 

P r o d u c t i o n d a t a and v a r i o u s g e o l o g i c a l measurements have been c o m p i l e d 
and t a b u l a t e d f o r g o l d - q u a r t z v e i n s o f the Z e b a l l o s m i n i n g camp, Van
c o u v e r I s l a n d , B r i t i s h C o l u m b i a . A p r e l i m i n a r y q u a l i t a t i v e e v a l u a t i o n o f 
some of t h e s e d a t a i n d i c a t e t h a t : (1) mined tonnage i s an a c c e p t a b l e 
r e l a t i v e v a l u e e s t i m a t o r , (2) on a v e r a g e , l a r g e d e p o s i t s a r e l o w e r grade 
t h a n s m a l l d e p o s i t s , (3) g o l d and s i l v e r a r e h i g h l y c o r r e l a t e d , (4) g o l d 
g r a d e i s r e l a t e d s y s t e m a t i c a l l y t o b u l k s u l p h i d e c o n t e n t as i n d i c a t e d by 
av e r a g e combined l e a d p l u s c o p p e r , and (5) an i m p o r t a n t s y s t e m a t i c 
r e l a t i o n e x i s t s between g o l d c o n t e n t o f a d e p o s i t and d i s t a n c e from the 
c o n t a c t o f the Z e b a l l o s s t o c k . A q u a n t i t a t i v e e v a l u a t i o n o f t h e s e d a t a 
i s i n p r o g r e s s . 

Z e b a l l o s m i n i n g camp i s on the west c o a s t o f Vanco u v e r I s l a n d a b o u t 320 
k i l o m e t r e s n o r t h w e s t of V i c t o r i a , B r i t i s h C o l u m b i a . A c c e s s i s v i a an 
a l l - w e a t h e r r o a d between the s e t t l e m e n t s o f Z e b a l l o s (5 k i l o m e t r e s s o u t h 
o f the m i n i n g camp) and N i m p k i s h . The s u r r o u n d i n g c o u n t r y s i d e i s moun
t a i n o u s and rugged w i t h e l e v a t i o n s from near s e a l e v e l t o ab o u t 1 30C 
m e t r e s ; i t e x p e r i e n c e s m i l d w i n t e r s and h i g h r a i n f a l l . 

Trie f i r s t g o l d - q u a r t z v e i n s t a k e d i n the a r e a was the Tagore i n 1924 
a l t h o u g h l i m i t e d q u a n t i t i e s o f p l a c e r g o l d had been mined p r e v i o u s l y . 
Lode p r o d u c t i o n began i n 1934 and r e a c h e d a peak i n 1937 t o 1943. By 
1 948 most p r o d u c t i o n had c e a s e d . Two d e p o s i t s , P r i v a t e e r and Spud 
V a l l e y , have p r o d u c e d 473 082 o f the 651 797 tonnes o f o r e mined i n the 
camp. 

Re c o r d e d m e t a l p r o d u c t i o n t o d a t e t o t a l s 9 465 244 grams o f g o l d and 
4 119 118 grams o f s i l v e r , as w e l l as minor amounts of co p p e r and l e a d 
f r o m a t o t a l o f 651 797 m e t r i c tonnes of o r e mined. T h i s tonnage 
i n c l u d e s the s u b s t a n t i a l d i l u t i o n r e s u l t i n g from m i n i n g v e i n s commonly 
a b o u t 10 t o 30 c e n t i m e t r e s w i d e . Average mined g r a d e s f o r t he camps a r e 
15 grams g o l d p e r tonne and 6.5 grams s i l v e r p e r tonne a l t h o u g h v e i n 
m a t e r i a l c o n t a i n e d as much as 30 t o 150 grams g o l d p e r t o n n e . 

Our e v a l u a t i o n o f Z e b a l l o s camp i s o r i e n t e d toward a q u a n t i t a t i v e 
r e s o u r c e a s s e s s m e n t f o l l o w i n g the a p p r o a c h o f S i n c l a i r ( 1 9 7 9 ) , G o l d s m i t h , 
et al * ( i n p r e p a r a t i o n ) , and Orr and S i n c l a i r ( 1 9 7 1 ) . The s t u d y i s 
d i v i d e d i n t o two p a r t s : (1) devel o p m e n t o f a q u a n t i t a t i v e d a t a f i l e , and 
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(2) e v a l u a t i o n o f q u a n t i t a t i v e d a t a . T h i s r e p o r t d e s c r i b e s the d e t a i l e d 
d a t a f i l e and p r e s e n t s some o f our i n i t i a l r e s u l t s stemming from a 
p r e l i m i n a r y e v a l u a t i o n o f the f i l e . 

GEOLOGY OF ZEBALLOS CAMP 

G e n e r a l g e o l o g y of the a r e a i n and around Z e b a l l o s camp i s shown on 
F i g u r e 101. The a r e a i s u n d e r l a i n by an e s s e n t i a l l y r n o n o c l i n a l sequence 
o f M e s o z o i c v o l c a n i c and s e d i m e n t a r y r o c k s c u t by J u r a s s i c and T e r t i a r y 
i n t r u s i o n s . The Lower J u r a s s i c Bonanza Group i s a t y p i c a l i s l a n d a r c 
sequence o f l a r g e l y b a s a l t i c t o r h y o l i t i c v o l c a n i c r o c k s . T h i s u n i t i s 
u n d e r l a i n c o n f o r m a b l y by l i m e s t o n e s o f the Q u a t s i h o F o r m a t i o n and 
t h o l e i i t i c b a s a l t s of the Upper T r i a s s i c Karmutsen Group. A l l t h e s e 
r o c k s a r e c u t by J u r a s s i c p l u t o n s o f the I s l a n d i n t r u s i o n s , m a i n l y 
d i o r i t i c and g r a n o d i o r i t i c i n c o m p o s i t i o n . The Z e b a l l o s s t o c k , w i t h i t s 
s p a t i a l l y r e l a t e d g o l d - q u a r t z v e i n s , i s a q u a r t z d i o r i t i c phase of the 
C a t f a c e i n t r u s i o n s o f Eocene age. 

A QUANTITATIVE DATA BASE 

We have e s t a b l i s h e d a q u a n t i t a t i v e d a t a base r e l a t i n g t o m i n e r a l d e p o s i t s 
and o c c u r r e n c e s i n Z e b a l l o s camp by r e f e r e n c e t o two s o u r c e s o f 
i n f o r m a t i o n : a r e p o r t and map by S t e v e n s o n ( 1 9 5 0 ) , and the MINFILE 
computer f i l e of m i n e r a l d e p o s i t s i n B r i t i s h C o l u m b i a . In a d d i t i o n t o 
n u m e r i c a l d a t a r e l a t i n g t o gra d e s and tonnage mined and/or m i l l e d , we 
have made a number o f o t h e r measurements o f a g e o l o g i c a l n a t u r e from 
S t e v e n s o n 1 s (1950) map, as w e l l as c o d i n g m i n e r a l o g i c a l i n f o r m a t i o n . 
These d a t a a r e summarized i n T a b l e s 1 t o 5, where d e p o s i t s a r e l i s t e d i n 
o r d e r o f d e c r e a s i n g tonnage mined. The t a b l e s a r e s e l f - e x p l a n a t o r y b u t 
some comments on the n a t u r e and q u a l i t y o f d a t a a r e w a r r a n t e d . 

Mined tonnage r e f e r s t o o r e b r o u g h t t o s u r f a c e and s u b j e c t t o hand 
s o r t i n g p r i o r t o m i l l i n g . Quoted grade v a l u e s r e f e r to mined tonnage. 

The two most p r o d u c t i v e v e i n o r i e n t a t i o n s a r e shown f o r each d e p o s i t ; 
e a c h o r i e n t a t i o n may r e p r e s e n t s e v e r a l v e i n s . In g e n e r a l , an e f f o r t was 
made to r e c o r d mean d i r e c t i o n s of u n d u l a t o r y s u r f a c e s . 

V e i n w i d t h r e c o r d e d i n T a b l e 3 a p p l i e s t o the most p r o d u c t i v e segment o f 
a v e i n ; t h u s , i s a s u b j e c t i v e v a r i a b l e o f u n c e r t a i n v a l u e . The term 
' s h e e t e d zone" r e f e r s t o j o i n t s spaced 2 t o 8 i n c h e s a p a r t and 
(which) c o n t a i n e i t h e r gouge o r q u a r t z - s u l p h i d e s t r i n g e r s an e i g h t h o f an 
i n c h t o an i n c h w i d e 1 ( S t e v e n s o n , 1950) . T e n s i o n a l f e a t u r e s i n c l u d e gash 
v e i n s and comb q u a r t z . A s s o c i a t e d r e p l a c e m e n t / a l t e r a t i o n c a t e g o r y r e f e r s 
t o f e a t u r e s o b s e r v e d i n a v e i n o r a d j a c e n t w a l l r o c k such as s i l i c i f i -
c a t i o n o r o x i d a t i o n . In g e n e r a l , such d a t a a r e s p a r s e i n a v a i l a b l e 
l i t e r a t u r e . 
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D i s t a n c e s of v a r i o u s d e p o s i t s from the c o n t a c t o f t h e Z e b a l l o s s t o c k were 
measured from S t e v e n s o n ' s (1950) g e o l o g i c a l map o f the camp (see F i g . 
1 0 1 ) . In a few c a s e s t h e c o n t a c t had t o be e x t e n d e d a c r o s s d r i f t - c o v e r e d 
a r e a s i n o r d e r t o o b t a i n d i s t a n c e measurements. 

PRELIMINARY EVALUATION OF ZEBALLOS DATA BASE 

T h e r e a r e many b l a n k s i n T a b l e s 1 t o 5, p a r t i c u l a r l y as r e g a r d s t o grade 
and tonnage i n f o r m a t i o n . Complete p r o d u c t i o n s t a t i s t i c s e x i s t f o r o n l y 
n i n e o f 18 d e p o s i t s w i t h r e c o r d e d p r o d u c t i o n . C o n s e q u e n t l y , i t w i l l be 
d i f f i c u l t , i f n o t i m p o s s i b l e , t o a p p l y some o f the t e c h n i q u e s o f e v a l u 
a t i o n recommended by S i n c l a i r (1979) f o r v e i n camps. 

I n s t e a d , we have chosen t o examine v a r i o u s p l o t s as a b a s i s f o r a sub
j e c t i v e p r e l i m i n a r y e v a l u a t i o n o f the d a t a . Some o f t h e s e graphs appear 
t o e s t a b l i s h i m p o r t a n t r e l a t i o n s c o n c e r n i n g d e p o s i t l o c a t i o n o r 
a t t r i b u t e s . F i g u r e 102 i s a g r a p h o f average g o l d g r a d e s v e r s u s mined 
t o n n a g e s . A s i z e o f ab o u t 2 000 tonnes c l e a r l y d i v i d e s t h e d e p o s i t s i n t o 
two s i z e c a t e g o r i e s w i t h d i f f e r e n t mean grade c h a r a c t e r i s t i c s . The h i g h 
tonnage c a t e g o r y has a low e r g r a n d average grade and l e s s d i s p e r s i o n o f 
a v e r a g e g r a d e s than the low tonnage c a t e g o r y . Some o f t h i s d i f f e r e n c e 
may be the r e s u l t of s e l e c t i v e m i n i n g and/or hand s o r t i n g . 

P r e c i o u s m e t a l c o n t e n t s ( g o l d and s i l v e r ) a r e p l o t t e d v e r s u s p r o d u c t i o n 
(mined tonnage) on F i g u r e 103. T h i s graph d e m o n s t r a t e s t h a t where p r o 
d u c t i o n has been r e p o r t e d , b o t h g o l d and s i l v e r m e t a l c o n t e n t s i n c r e a s e 
s y s t e m a t i c a l l y w i t h an i n c r e a s e i n s i z e ; c o n s e q u e n t l y , p r o d u c t i o n tonnage 
i s an a c c e p t a b l e s i n g l e measure of r e l a t i v e v a l u e o f v e i n d e p o s i t s i n t h e 
Z e b a l l o s camp ( s e e S i n c l a i r , 1 979). 

F i g u r e 104 i s a p l o t o f average g o l d grade v e r s u s a v e r a g e s i l v e r g rade 
and d e m o n s t r a t e s : (1) the c o n s i s t e n t l y l o w e r grade i n s i l v e r compared 
w i t h g o l d , and (2) t h e p o s i t i v e c o r r e l a t i o n between l o g g o l d and l o g 
s i l v e r . T h i s c o r r e l a t i o n may be p a r t l y a r t i f i c i a l ; as i n d i c a t e d e a r l i e r , 
some of the h i g h g r a d e s f o r s m a l l d e p o s i t s may be t h e r e s u l t o f s e l e c t i v e 
u p g r a d i n g o f o r e . T h i s p o s s i b i l i t y i s s u g g e s t e d by the two c l u s t e r s o f 
p o i n t s on F i g u r e 104; su c h p a t t e r n s r e p r e s e n t d u b i o u s c o r r e l a t i o n s . Even 
i f t h i s e x p l a n a t i o n i s c o r r e c t , i t app e a r s t h a t a r e a s o n a b l e c o r r e l a t i o n 
e x i s t s between g o l d and s i l v e r as d e m o n s t r a t e d by the f i v e major 
p r o d u c e r s i n the camp. 

Average g o l d g r a d e o f tonnes mined i s p l o t t e d a g a i n s t c o p p e r p l u s l e a d on 
F i g u r e 105 where t h e r e i s a s u g g e s t i o n of a r e g u l a r r e l a t i o n between t h e 
two. In g e n e r a l , p r e c i o u s m e t a l grade i s h i g h e r i f c o p p e r p l u s l e a d i s 
a l s o h i g h . The r e l a t i o n does n o t appear t o be l i n e a r on the l o g - l o g p l o t 
s u g g e s t i n g t h a t the e f f e c t i s not due s o l e l y t o hand s o r t i n g of o r e . 

F i g u r e 106 i s a p l o t o f d e p o s i t r e l a t i v e v a l u e ( t o t a l grams of g o l d pet-
d e p o s i t ) v e r s u s d i s t a n c e from the c o n t a c t of the Z e b a l l o s s t o c k . The 
g r a p h shows a r e m a r k a b l y c o n s i s t e n t p a t t e r n b o t h i n the Z e b a l l o s s t o c k 



and i n the c o u n t r y r o c k , The f i v e p r i n c i p a l p r o d u c e r s a r e l o c a l i z e d 
w i t h i n 500 metres of the c o n t a c t and s m a l l e r p r o d u c e r s are more removed 
f r o m the c o n t a c t i n a s u r p r i s i n g l y r e g u l a r p a t t e r n . These t r e n d s can be 
a p p r o x i m a t e d by the f o l l o w i n g l i n e a r e q u a t i o n : 

W i t h i n S t o c k : l o g { T o t a l g o l d ) = ~0 o0029D + 6.778 
W i t h i n W a l l r o c k : l o g ( T o t a l g o l d ) - 0.0025D + 6.778 

where g o l d i s i n grams, D i s a p o s i t i v e d i s t a n c e i n t o the s t o c k o r a 
n e g a t i v e d i s t a n c e i n t o t h e w a l l r o c k measured i n m e t r e s . These e q u a t i o n s 
p r o v i d e a means o f c o n t o u r i n g e x p e c t e d g o l d c o n t e n t o f d e p o s i t s r e m a i n i n g 
t o be d i s c o v e r e d . 7As such they o u t l i n e a zone a b o u t t h e c o n t a c t o f the 
Z e b a l l o s s t o c k t h a t has h i g h p o t e n t i a l f o r r e l a t i v e l y l a r g e new g o l d -
q u a r t z v e i n s . The e x p e c t e d t a r g e t i n t h i s zone can be e s t i m a t e d f r o m 
F i g u r e 102 t o have a p o t e n t i a l o f 25 000 t o 250 000 tonnes o f o r e g r a d i n g 
a b o u t 10 t o 20 grams g o l d p e r tonne. A median d e p o s i t would c o n t a i n 
a b o u t 75 000 • t o n n e s g r a d i n g 12 grams g o l d p e r tonne. The g r o s s v a l u e o f 
g o l d i n t h i s median d e p o s i t , a s suming a p r i c e o f C a n a d i a n d o l l a r s 4SQ^per 
ounce, i s a bout $12 000 000. 
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F i g u r e 1 0 6 . T o t a l g o l d c o n t e n t ( g r a m s ) v e r s u s d i s t a n c e o f go I d - q u a r t z v e ! n s f r o m c o n t a c t 
o f Z e b a I l o s s t o c k ( Z . S . ) w l t h p r e - T e r t i a r y r o c k s ( P . T . R . ) . Pos i t l v e d l s t a n c e s 
a r e w i t h i n t h e s t o c k ; n e g a t i v e d i s t a n c e s a r e w i t h i n c o u n t r y r o c k . D e p o s i t s 
g r e a t e r t h a n 2 0 0 0 m l n e d t o n n e s a r e c l o s e d c I r c l e s , s m a I l e r d e p o s i t s a r e 
a r e o p e n c i r c l e s . 
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TABLE 1 

LISTING OF MINERAL DEPOSIT DATA FILE FOR 
ZEBALLOS MINING CAMP - GENERAL INFORMATION 

Y E A R S OF 
D E P O S I T D E P O S I T L O C A T I O N M I N F I L E R E F . P R O D U C T I O N E L E V A T I O N 
NUMBER : NAME UTMN UTME ( 1 9 ) ( F E E T ) ( M E T R E S 

1 P R I V A T E E R 4 3 4 0 0 5 6 6 0 0 0 9 2 L / 0 0 8 3 4 - 5 3 , 7 5 7 5 0 2 2 9 
2 SPUD V A L L E Y 4 2 4 0 0 5 8 0 0 0 0 9 2 L / 0 1 2 3 6 , 3 9 - 4 2 , 5 1 2 0 0 0 610 
3 MOUNT Z E B A L L O S 4 2 0 0 0 5 7 0 0 0 0 9 2 L / 0 1 2 3 9 - 4 2 , 4 4 2 0 0 0 610 
4 C E N T R A L Z E B A L L O S 4 4 8 0 0 5 8 7 0 0 0 9 2 L / 0 1 8 3 8 - 4 2 , 4 6 , 4 7 1 500 457 
5 P R I D E N T 4 3 5 0 0 5 6 9 0 0 0 9 2 L / 0 0 9 4 1 - 4 3 , 4 7 , 4 8 1 500 457 
6 C D . 4 3 3 0 0 58 1 00 0 9 2 L / 0 1 5 3 8 - 4 1 14 00 427 
7 HOMEWARD 4 2 7 0 0 6 0 4 0 0 0 9 2 L / 0 1 9 4 1 , 4 2 2 0 0 0 610 
8 V A N I S L E 43 1 00 5 5 4 0 0 0 9 2 L / 0 3 8 40 600 183 
9 W H I T E S T A R 4 3 2 0 0 57 1 00 0 9 2 L / 0 1 0 3 5 - 4 2 , 5 2 , 5 7 1 500 457 

1 0 Z E B A L L O S P A C I F I C 4 2 9 0 0 5 7 5 0 0 0 9 2 L / 0 1 1 34 1 500 457 
1 1 G O L D E N P O R T A L 4 0 9 0 0 5 5 2 0 0 0 9 2 L / 0 0 5 40 750 229 
1 2 BEANO 4 0 6 0 0 5 6 3 0 0 0 9 2 E / 0 0 2 48 , 49 2 5 0 0 762 
1 3 I . X . L . 4 3 4 0 0 5 7 3 0 0 2 0 0 0 6 1 0 
1 4 R I M Y 4 3 3 0 0 5 8 7 0 0 0 9 2 L / 0 1 6 38 2 5 0 0 762 
1 5 T A G O R E 4 1100 5 4 3 0 0 0 9 2 L / 0 0 6 3 0 , 3 2 , 3 9 400 1 2 2 
1 6 B A R N A C L E 4 6 7 0 0 5 5 3 0 0 0 9 2 L / 0 2 9 2 4 0 0 732 
1 7 CORDOVA 4 5 8 0 0 5 5 5 0 0 0 9 2 L / 0 2 7 39 2 0 0 0 6 1 0 
1 8 K I N G M I D A S 4 7 7 0 0 5 8 0 0 0 0 9 2 L / 0 2 0 40 500 1 52 
1 9 ANSWER 4 0 4 0 0 5 4 6 0 0 0 9 2 E / 0 2 3 350 107 
20 B R I T A N N I A 4 1 900 5 8 3 0 0 0 9 2 L / 0 1 3 1 900 579 
2 1 B I G STAR 4 2 3 0 0 5 9 3 0 0 0 9 2 L / 0 1 7 2 5 0 0 762 
22 MONITOR 4 2 6 0 0 5 7 3 0 0 1 500 457 
23 NORTH FORK E X P L . 4 8 8 0 0 5 7 8 0 0 0 9 2 L / 0 2 1 750 229 
24 GOLD S P R I N G 4 7 6 0 0 5 7 3 0 0 1 750 533 
25 BODEN 4 4 3 0 0 5 4 4 0 0 0 9 2 L / 0 2 2 1 200 366 
26 MAQUINNA 4 4 8 0 0 5 5 3 0 0 0 9 2 L / 0 2 3 600 183 
27 OMEGA 4 5 5 0 0 5 4 6 0 0 0 9 2 L / 0 2 4 1 400 427 
2 8 P A N D O R A 4 5 3 0 0 5 5 7 0 0 0 9 2 L / 0 2 6 8 5 0 2 5 9 
29 L U C K Y S T R I K E 4 7 300 54 500 0 9 2 L / 0 3 0 3 7 5 0 ! 1 4 3 

30 F R I E N D 3 9 2 0 0 5 7 8 0 0 0 9 2 E / 0 0 3 2 5 0 0 762 
3 1 P R O S P E R I T Y 4 1 400 5 5 5 0 0 0 9 2 L / 0 0 7 1 000 305 
32 P E E R L E S S 4 5 3 0 0 5 4 2 0 0 0 9 2 L / 0 2 5 1 900 579 
33 F . L . / R I D G E 4 6 2 0 0 5 5 0 0 0 0 9 2 L / 0 2 8 2 6 0 0 793 
34 C H U R C H I L L 4 7 4 0 0 5 5 8 0 0 0 9 2 L / 0 3 1 2 2 5 0 6 8 6 

35 C A V A L I E R 47 1 00 5 5 8 0 0 0 9 2 L / 0 3 2 2 5 0 0 762 

NOTE : 1. D E P O S I T S 1 TO 5 R E F E R R E D ' TO AS M A J O R P R O D U C E R S . 
D E P O S I T S 6 TO 1 8 R E F E R R E D TO AS MINOR P R O D U C E R S . 
D E P O S I T S 1 9 TO- 3 5 R E F E R R E D TO AS P R O S P E C T S . 

2 . B L A N K S I N D I C A T E NO A V A I L A B L E D A T A , OR N O N - A P P L I C A B L E 
V A R I A B L E / A T T R I B U T E . 

3 . D E P O S I T S 1 TO 30 & 34 ARE G O L D - Q U A R T Z V E I N P A S T PRODUCERS 
OR P R O S P E C T S . THE C H U R C H I L L P R O P E R T Y A L S O C O V E R S M A G N E T I T E 
R E P L A C E M E N T M I N E R A L I Z A T I O N . THE BEANO P R O P E R T Y A L S O COVERS 
S K A R N - T Y P E M I N E R A L I Z A T I O N . THE P R O S P E R I T Y P R O P E R T Y SHOWS 
NO S I G N OF M I N E R A L I Z A T I O N AT A L L , BUT I S I N C L U D E D FOR THE 
S A K E OF C O M P L E T E N E S S . D E P O S I T S 33 & 34 A R E M A G N E T I T E R E P L A C E 
MENT D E P O S I T S , A G A I N I N C L U D E D FOR S A K E OF C O M P L E T E N E S S . 



TABLE 2 
LISTING OF MINERAL DEPOSIT DATA FILE FOR 
ZEBALLOS MINING CAMP - PRODUCTION DATA 

PRODUCTION T O T A L M E T A L CONTENT GRADE 
DEP (TONNES) (GRAMS) ( K I L O G R A M S ) ( G r , K q / T O N N E M I N E D ) 
NO MI NED M I L L E D A u A g C u Pb A u Aq Cu Pb 

1 2 8 2 3 2 8 1 4 6 7 9 8 5301 239 2 1 6 0 1 9 6 4 0 6 3 10093 1 8 . 7 7 . 7 0 1 0 4 
2 1 9 0 7 5 4 9 5 8 7 6 1 6 8 2 8 5 9 5 7 5 2 1 9 91 95 8 0 9 3 8 . 8 3 . 0 05 04 
3 7 4 2 6 8 51 540 9 4 6 5 8 9 4 4 4 3 9 9 2408 1 2726 1 2 . 7 6 . 0 03 1 7 
4 5 2 5 9 6 3 7 7 8 9 6 3 6 7 7 3 4 3 2 2 3 8 7 3 7 0 7 1140 1 2 . 1 8 . 2 1 4 1 . 35 
5 21 585 4 3 3 4 4 0 2 3 9 8 1 2 20 . 1 1 1 . 1 
6 5 6 4 5 405 1 4 3 0 7 4 4 4 3 2 2 470 2 9 8 2 25 . 3 7 . 9 08 53 
7 3 5 8 6 1 375 4 6 3 7 4 1 0 8 7 0 5 3 1 8 347 1 2 . 9 30 . 3 09 1 0 
8 3044 3 5 9 2 9 1 6 4 7 0 1 1 . 8 5 . 4 
9 1 293 2 2 0 9 8 7 9 2 5 3 1 1 563 17 144 1 7 1 . 0 7 1 . 6 1 . 2 1 1 3 . 25 

1 0 393 11174 28 . 0 
1 1 22 373 1 56 44 39 1 7 . 0 7 . 1 2 . 00 1 . 77 
1 2 2 1 3297 1 400 33 1 57 . 0 66 . 7 1 . 57 
1 3 20 
1 4 1 7 1 369 1 586 80 . 5 93 . 3 
1 5 1 4 1 245 2 0 2 2 23 20 89 . 0 1 4 4 . 4 1 . 64 1 . 43 
1 6 2 1 40 70 . 0 
1 7 1 1 56 3 1 0 4 1 56 . 0 3 1 . 0 4 . 0 0 
1 8 1 1 56 3 1 1 0 1 56 . 0 3 1 . 0 1 0 . 00 
1 9 
20 
2 1 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
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FUTURE WORK 

V7e a r e i n t h e p r o c e s s o f e x a m i n i n g the a p p l i c a t i o n o f a v a r i e t y o f m u l t i 
v a r i a t e s t a t i s t i c a l methods of e v a l u a t i o n t o the Z e b a l l o s d a t a f i l e . 
Among t h e s e methods a r e m u l t i p l e r e g r e s s i o n , d i s c r i m i n a n t f u n c t i o n 
a n a l y s i s , c l u s t e r a n a l y s i s , and c h a r a c t e r i s t i c a n a l y s i s . These a r e 
complex methods of d a t a e v a l u a t i o n t h a t a r e hampered i n the case of 
Z e b a l l o s d a t a by the l i m i t e d number of d e p o s i t s f o r whi c h d a t a a re 
r e l a t i v e l y c o m p l e t e . 

In a d d i t i o n t o s t a t i s t i c a l e v a l u a t i o n of our q u a n t i t a t i v e d a t a f i l e , a 
d e t a i l e d s t r u c t u r a l a n a l y s i s appears t o w a r r a n t a t t e n t i o n t o a s s i s t i n 
d e f i n i n g a r e s o u r c e model f o r Z e b a l l o s camp. 

CONCLUSIONS 

An e x t e n s i v e q u a n t i t a t i v e d a t a f i l e has been e s t a b l i s h e d f o r g o l d - q u a r t z 
v e i n s i n Z e b a l l o s m i n i n g camp. A p r e l i m i n a r y e v a l u a t i o n of th e s e d a t a 
l e a d s to the f o l l o w i n g c o n c l u s i o n s : 

(1) F or £>ast p r o d u c e r s , t o t a l p r o d u c t i o n i n m e t r i c tonnes i s an 
i n d i c a t o r of r e l a t i v e g r o s s v a l u e of a d e p o s i t . 

(2) L a r g e v e i n d e p o s i t s a r e low e r grade on aver a g e than a r e s m a l l v e i n 
d e p o s i t s . 

(3) G o l d and s i l v e r a v e r a g e g r a d e s appear h i g h l y c o r r e l a t e d on a l o g - l o g 
p l o t a l t h o u g h t h i s r e l a t i o n s h i p a p p e a r s t o be a c c e n t u a t e d by extreme 
hand s o r t i n g o f s m a l l d e p o s i t s . 

(4) A s y s t e m a t i c r e l a t i o n e x i s t s between g o l d g r a d e s and combined copper 
p l u s l e a d c o n t e n t . 

(5) A pr o n o u n c e d s y s t e m a t i c r e l a t i o n s h i p e x i s t s between r e l a t i v e d e p o s i t 
w o r t h ( a p p r o x i m a t e d by t o t a l g o l d c o n t e n t ) and d i s t a n c e from the 
n e a r e s t c o n t a c t o f the Z e b a l l o s s t o c k . T h i s r e l a t i o n s h i p l e a d s t o a 
p r o c e d u r e f o r d e f i n i n g a r e a s o f g r e a t e s t p o t e n t i a l f o r g o l d - q u a r t z 
v e i n s i n the camp. 

(6) A 1 000-me t r e - w i d e zone c e n t r e d on the c o n t a c t o f the Z e b a l l o s 
s t o c k i s an a r e a o f h i g h p o t e n t i a l f o r l o c a t i o n o f a d e p o s i t e q u i 
v a l e n t t o the f i v e l a r g e s t p r o d u c e r s known i n the camp. 

(7) A median t a r g e t d e f i n e d from the f i v e p r o d u c e r s c o n t a i n s 900 000 
grams of g o l d i n 75 000 tonnes of o r e . 

ACKNOWLEDGMENTS 

T h i s s t u d y , f i n a n c e d by the S c i e n c e C o u n c i l of B r i t i s h C o l u m b i a , i s p a r t 
o f MINDEP r e s e a r c h p r o j e c t o f the Department o f G e o l o g i c a l S c i e n c e s , 
U n i v e r s i t y o f B r i t i s h C o l u m b i a , and i s u n d e r t a k e n w i t h the c o o p e r a t i o n of 

3 0 2 



therefore, to bafhol i th ic contacts, favourable prospect ing areas extend fa r the r into the f\o\d. ])/2^64\f~f 
area of older rocks than towards the centre of the ba thol i th . » . 

Expe r i ence has shown that the fu l l length of any contact-zone w i l l not be produc- \ # » * C . 

t ive. A f t e r a m i n i n g camp has been established and numerous underground w o r k i n g s ^ $"TCu6w% 
are avai lable for study, cor re la t ion of surface studies w i t h studies of the underground 
w o r k i n g s is f requent ly able to demonstrate w h y a concentra t ion of producers is found 
at one place and not at others a long the contact-zone. B u t u n t i l such t ime as the con
t r o l l i n g factors have been recognized there may be l i t t le to guide the prospector to the 
more favourable sections of a contact-zone. 

One of the best ways i n p rospec t ing is first to s tudy the known ore deposits in the 
mine ra l i zed area nearest to the area to be prospected. A s tudy of the mine ra logy , 
s t ruc ture , and rock associations of proven gold deposits should be made, so that search | 
for duplicates of favourable condi t ions , i f only in par t , can be made in te l l igen t ly in * 
undeveloped areas. A knowledge of how veins look when h i g h grade, m a r g i n a l , or 
non-economic is also of value to the prospector. W i t h th i s in m i n d , the geology and ^ 
gold deposits of the var ious mine ra l i zed areas on the is land are described in some 
detai l , so that the prospector or scout may have the per t inent i n fo rma t ion on the areas 
nearest to the area he intends to prospect. 

D E S C R I P T I O N O F M I N E R A L I Z E D A R E A S . 

P R O P E R T I E S N O R T H O F Z E B A L L O S . 

(Ref . M a p s 3 A , 3 D , and M i n . Ref . M a p 4 T 2 9 4 . ) * 

In general , copper and lead-zinc, ra ther than gold prospects, have been discovered 
in this area. A b o u t fifteen copper, l ive lead-zinc, and three or four gold prospects 
have been reported. 

On the Quats ino K i n g proper ty on the western side of Neurotsos Inlet a nor th 
wes te r ly - t r end ing zone or s tockwork of quar tz veinlets cuts a va r i e ty of greenstones. 
The s tockwork consists of many closely spaced quar tz veinlets over a w i d t h of 1(5 feet 
and a known length of about 300 feet. The quartz contains smal l amounts of py r i t e , 
sphaler i te , and chalcopyr i te , and a l i t t l e gold. The wal l - rock consists of greenstone 
tuff and brecc ia cut by numerous g ranod ior i t e dykes. T h e gold values in th is deposit, 
as developed to date, are low. A t one t ime the G r a n b y Consol idated M i n i n g , S m e l t i n g 
and P o w e r Company , i n search of s i l iceous flux fo r t he i r A n y o x smelter, d id explora tory 
work on th is deposit hop ing that the quar tz would c a r r y enough gold to pay for m i n i n g 
and hand l ing . 

A t the Pa tmore Gold m i n e , ! on Deep Inlet i n K y u q u o t Sound, at least five different 
quar tz veins have been found i n g r anod io r i t e ; only one has been opened up by adi ts . 
T h i s ve in consists of quar tz up to 1 foot w ride i n a well-defined shear-zone w h i c h follows 
a n a r r o w lamprophyre dyke. The quar tz is massive, and contains free gold but very 
l i t t l e sulphide. The proper ty was o r i g i n a l l y located in 1938 and has been under 
development since that t ime, but no ore shipments have been reported. 

Z E B A L L O S A R E A . 

(Ref . M a p s 3c, 2, and M i n . Ref . M a p 10T332 . )* 

The general geology of the area has been described by G u n n i n g (1932) and ? 
Banc ro f t (1940) . A geological map on a scale of rJ/2 mi les to 1 inch accompanies 
G u n n i n g ' s report . | 

The ma in go ld-produc ing proper t ies and many other non-producers have been * 
described by Bancro f t (1937 and 1940) , Stevenson (1935 and 1939) , Stevenson and 
Maconachie (1938) , and P a t m o r e (193S) . M u c h of the fo l lowing discuss ion has been 
abstracted f r o m these pub l i ca t ions ; however, the present w r i t e r accepts r e spons ib i l i ty 

* Sec p . 9. 
f H . C . H u g h e s , p e r s o n a l c o m m u n i c a t i o n . 

18 



fo r the genera l iza t ions made about the ore-deposits and p a r t i c u l a r l y about suggestions 
for prospect ing. 

Location and Access.—Zeballos is a smal l m i n i n g communi ty on the western coast 
of the is land, about 195 nau t i ca l miles nor th-wes ter ly f rom V i c t o r i a . The Canad ian 
Pacif ic S teamship Company ma in t a ins service f r o m V i c t o r i a or P o r t A l b e r n i up the 
western coast and calls i n r egu la r ly at Zeballos. Canad i an Pacif ic A i r l i n e s ma in t a in s a 
t r i -week ly a i r service f r o m Vancouver to Zeballos. J i t n e y service connects the mines 
w i t h the town. 

The Zeballos lode-gold area at present includes the valley of the r i v e r and i ts 
watersheds. T h e area i n w h i c h the most impor tan t proper t ies have been found l ies in 
the angle between the m a i n Zeballos R i v e r and the N o m a s h R i v e r and an east-west l ine 
IV2 miles nor the r ly f r o m t ide-water ; th is area includes the valleys of V a n Isle, Spud , 
and Gold V a l l e y Creeks and the headwaters of the L i t t l e Zeballos R i v e r . 

Access w i t h i n the immedia te area is by a t ruck- road w h i c h leads up the m a i n r i v e r 
val ley 4x/2 mi les to P r i v a t e e r mine and then fo r 2l/2 miles to M o u n t Zeballos and Spud 
V a l l e y mines . F r o m the P r i v a t e e r i t goes fo r 3 miles to the Ce n t r a l Zeballos mine. 
The road extends for about a mi le beyond the Cen t r a l Zeballos and f r o m the end of i f 
t r a i l s lead up the N o r t h F o r k and up the N o m a s h (Sou th F o r k ) R i v e r s . 

Topogravliy.—The count ry is ex t remely rugged . The hi l l s ides are heavi ly wooded 
but steep, and often the dense g r o w t h of t imbe r serves only to obscure unscalable rock 
bluffs. The floor of the m a i n val ley, where not bluffy, ranges f rom one-eighth to one-
ha l f mi le i n w i d t h . The t r i b u t a r y creeks flow i n n a r r o w valleys and j o i n the m a i n 
val ley on steep gradients r a n g i n g f r o m GOO to 800 feet per mi le . ' 

Minhuj History.—Although smal l amounts of placer had been obtained f r o m the 
Zeballos R i v e r as ear ly as 1907, i t was not u n t i l 1924 that the first gold ve in , on the 
Tagore proper ty , was staked. T w o years la ter the K i n g M i d a s was staked, and by 
1929 fo r ty c la ims had been staked i n the val ley. In that year the first sh ipment of ore 
was made f r o m the val ley. It consisted of 2 tons of h igh-grade ore, mined f rom the 
Tagore . A per iod of i n a c t i v i t y fol lowed u n t i l 1934, when the first of the r i c h gold-
quar tz veins that were to make the Zeballos camp an impor tan t producer in a very short 
t ime were found. 

Lode-gold m i n i n g real ly began in the w i n t e r of 1934-35 w i t h shipments of h i g h -
grade ore f r o m the proper ty of the W h i t e S t a r Go ld mines. In 1936 the m a i n h i g h -
grade ve in on the P r i v a t e e r was found and shipments of h igh-grade ore were made 
f rom i t in 1937. M i l l i n g s tar ted i n s tandard-s ized mi l l s later . In 1938 the P r i v a t e e r 
75-ton amalgamat ion-cyanide m i l l and Spud V a l l e y Gold mines 50-ton amalgamat ion-
flotat ion m i l l began opera t ing . The tonnages of these mi l l s were stepped up to 85 and 
70 tons respect ively in 1938. In 1938, t h i r t y propert ies , employ ing near ly 400 nr-n, 
were active in prospect ing , development-work, and actual m i n i n g . In 1939 a 50-ton m i l l 
was bu i l t at the M o u n t Zeballos and a 40-ton m i l l at the Cen t r a l Zeballos, and in 1941 
a 25-50-ton m i l l at the H o m e w a r d . A b o u t the middle of 1942 shortage of men and 
supplies because of w a r forced a l l but the P r i v a t e e r and the P r i d e n t to close down, and 
in October, 1943, these proper t ies also were forced to close " for the du ra t ion . " H o w 
ever, d u r i n g the w i n t e r of 1945-46, P r i v a t e e r , P r i d e n t , Cen t r a l Zeballos, and Spud 
V a l l e y gold mines resumed operat ions. 

Production.—Gold-quartz ore mined f r o m fifteen proper t ies in the Zeballos area 
to the end of 1945 has amounted to a to ta l of 344,722 tons. O f th is total , 335,000 tons 
came f rom four proper t ies , for w h i c h produc t ion has ranged f rom 35,000 to 137,000 
tons, and the remainder f r o m propert ies w i t h product ion r a n g i n g f r o m 1 ton to a few 
thousand tons. The total gold recovered has amounted to 261,613 oz., an over-al l 
average of 0.76 oz. per ton mined , and has ranged f r o m 0.4 to 5 oz. per ton. S i l v e r has 
been recovered approx imate ly i n the ra t io of 1 oz. s i lver to 2VL> oz. gold. The re turns 
for ore, shipped f rom several proper t ies to the smelter, have included credi t for lead 
and in some cases for copper. 1 
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Geology.—The general geology of the reg ion has been described by G u n n i n g 
(1932) . The m a i n feature of the geology is a nor thwester ly-southeas ter ly t r e n d i n g 
belt of g r a n i t i c rocks, called by G u n n i n g the Zeballos ba thol i th . The rocks range in 
composi t ion f r o m gabbro to quar tz monzonite, but w i t h i n the area under considera t ion 
quar tz d io r i t e is most common. The ba tho l i th ranges in w i d t h f r o m approx imate ly 2 
miles near the headwaters of G o l d V a l l e y Creek to three-quarters of a mi le where i t 
crosses the Zeballos and widens out f r o m there as i t extends nor th-wester ly f r o m the 
r ive r . The Zeballos ba tho l i th has in t ruded Mesozoic volcanics and sediments of the 
Vancouver group that G u n n i n g has d iv ided into three groups—a lower assemblage 
of volcanic rocks called the K a r m u t s e n vo lcan ics ; a middle l imestone member, the 
Quats ino l imestone, both groups l y i n g north-east of the ba tho l i t h ; and an upper vo l 
canic group, the Bonanza group, l y i n g south-wester ly of the g ranodior i t e . These rocks 
are s i m i l a r to those found elsewhere on the no r the rn par t of the i s land and have 
already been discussed on pages 11-13 of th i s pub l ica t ion . 

T o date the greater number of proper t ies l ie w i t h i n e i ther the quartz d io r i t e or the 
volcanics and associated sediments a long the south-western contact. There are a few-
propert ies , however, i n the volcanics at distances f r o m 2 to 3 miles f rom ei ther contact. 

Gold Deposits. 

H i g h tempera ture replacement deposits of i ron and of copper and gold-quartz veins 
are found i n the Zeballos area. The copper deposits are smal l and un impor tan t . 
One la rge and several smal ler magnet i te ( i ron) deposits have been found w h i c h may 
prove to be of considerable importance. However , because th is pub l ica t ion is concerned 
only w i t h lode-gold deposits, the copper and i r o n deposits w i l l not be described. 

Strike Groups.—Nearly al l the gold-quartz veins in the Zeballos camp s t r ike in the 
north-east quadrant . T h e y are e i ther ve r t i ca l or have very steep dips. On the basis 
of t he i r s t r ike , the veins may be d iv ided into three g roups ; both the group that s t r ikes 
easterly and the group that s t r ikes north-easter ly include impor tan t p roducers ; a t h i r d 
group, found outside the m a i n product ive area, consists of veins s t r i k i n g near ly nor th -
south w h i c h have not been product ive . 

The veins i n the easter ly s t r i k i n g group range i n s t r ike f r o m 10 degrees nor th of 
east to 7 degrees south of east, and i n d ip f r o m ver t i ca l to steep n o r t h w a r d or south
w a r d . T h i s group includes the veins on the P r iva t ee r , P r i d e n t , Cen t r a l Zeballos, R i m y , 
H o m e w a r d , and M o n i t o r propert ies , of w h i c h the P r i v a t e e r and P r i d e n t are close to 
the western contact of the Zeballos ba thol i th and the remainder are near the eastern 
contact. A l l of these proper t ies , except ing the M o n i t o r , have produced gold, three of 
them over 1,400 oz., and the total p roduc t ion has been 165,071 oz. to the end of 1945 
( th is includes product ion f rom the nor th-eas ter ly s t r i k i n g veins on P r i d e n t ) . One 
of them, the P r i v a t e e r , has been the major producer i n the camp. 

The veins i n the nor th-easter ly s t r i k i n g group, r a n g i n g in s t r ike f r o m nor th 30 
degrees east to no r th 55 degrees east and d i p p i n g steeply on ei ther side of the ve r t i ca l , 
are found in three m a i n areas. In the greenstone area south-west of the ma in Zeballos 
ba tho l i th , nor th-easter ly s t r i k i n g veins are found on the Tagore , V a n Isle, and F r i e n d 
propert ies . On the quar tz -d ior i te side of the contact, north-easter ly s t r i k i n g veins arc 
found on the P r i d e n t , W h i t e S ta r , Zeballos Gold Peak, Spud, B r i t a n n i a " M , " and 
M o u n t Zeballos proper t ies . P r o d u c t i o n f r o m the W h i t e S tar , Spud , and M o u n t 
Zeballos proper t ies has .been 143,000 oz. of gold, and produc t ion f rom the north-easter ly 
veins on the P r i d e n t has been considerable, but as P r i d e n t p roduc t ion figures are 
incorporated in the P r i v a t e e r figures, and therefore i n the total p roduct ion f r o m the 
easterly s t r i k i n g group above, they are not included in the above amount. N o produc
t ion has as yet been made f r o m the Zeballos Gold Peak and B r i t a n n i a " M " propert ies . 
T o w a r d s the centre of the ba tho l i th , nor th-easter ly s t r i k i n g veins are found on the B . 
and W e t c la ims , C D . (Rey O r o ) , I . X . L . , and B i g S t a r proper t ies . 

N e i t h e r group of veins possesses any easily d iscernible common re la t ionship to the 
s t ruc ture , texture , m ine ra l i za t i on , or wal l - rock. 
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The ma in p roduc ing veins of the camp a re : E a s t e r l y s t r i k i n g veins found close to 
both the west and east contacts of the ba thol i th , and north-easter ly s t r i k i n g veins found 
close to the south-west contact. To date the product ion has come la rge ly f rom veins of 
both groups near the western contact, e i ther in the greenstone or in the gran i te . 

Vein-structure.—Most of the gold-bear ing veins consist of quar tz-sulphide f i l l ing 
in well-defined fault-fissures, r a re ly more than a foot wide , that m a i n t a i n a f a i r l y 
u n i f o r m s t r ike and dip over considerable distances. In places the quar tz-sulphide 
ve in-mat te r may be l a c k i n g , and only sheared rock present. The wal ls of the quar tz-
sulphide veins are marked by films of gouge; frozen wal ls are not common. 

Some of the gold-quartz veins occur i n sheeted zones up to 4 feet wide. These 
zones consist of jo in t s spaced 2 to 8 inches apar t and conta in e i ther gouge films or Vs 
to 1 inch quar tz-sulphide s t r ingers . A l o n g the s t r ike a sheeted zone may change into 
a s ingle , n a r r o w shear con ta in ing a l en t i cu la r quar tz-sulphide ve in . The Goldfield 
ve in on Spud V a l l e y p roper ty is an example. Sheeted zones are not common. 

W i d e shear-zones con t a in ing mine ra l i zed veinlets of quartz are not common. H o w 
ever, a shear-zone about 50 feet wide has been found on the B i g S t a r p roper ty of the 
Spud V a l l e y Gold M i n e s , L i m i t e d , and promises to,be of some importance. 

Vein-texture.—Most of the Zeballos gold-quartz veins are banded ei ther by an 
a l te rna t ion of quartz and sulphides or by an a l te rna t ion of the different sulphides 
themselves. Comb-texture , so called because of the comb-l ike appearance of p y r a m i d -
shaped quar tz crys ta ls that project i n w a r d f r o m ei ther side of the band, is common. 
The spaces between the crys ta ls are commonly filled w i t h sulphides. 

The ve in - f i l l ing consists of quar tz , some carbonate, and sulphides. The sulphides, 
though in some veins un impor tan t , are very abundant in most of the Zeballos veins . 
T h e y range f r o m a smal l f r ac t ion to one-half of the vein-mat ter , and probably average 
about one-quarter of the vein-mat ter . 

L i s t e d i n order of abundance the sulphides are pyr i t e , sphaler i te , a rsenopyr i te , 
cha lcopyr i te , galena, and py r rho t i t e . 

Occurrence of Gold.—Gold is v i s ib le in much of the vein-matter , but commercia l 
ore may conta in no gold recognizable w i t h the unaided eye. Specimens of c rys ta l l ine 
gold have been found at P r i v a t e e r and Spud V a l l e y mines. L a r g e masses of hackly 
gold have been found on the P r i v a t e e r . 

The re la t ionsh ip of the gold is f a i r l y constant. The amount of gold is not only 
p ropor t iona l to the sulphide content, but is also dependent on the presence of sphaler i te 
and galena. The reason is not obvious. It is most l i ke ly that the gold, though s l igh t ly 
la te r i n t ime of deposi t ion, came i n w i t h the surge of mine ra l i za t i on that brought in the 
galena and sphaler i te . T h e galena and sphaler i te , though not necessar i ly abundant , 
are nevertheless s ignif icant as ind ica tors of gold . Quar tz veins that conta in e i ther 
p y r i t e or a rsenopyr i te alone do not as a rule conta in much gold. 

Zones of crushed rock w h i c h may l ie immedia te ly adjacent to gold-bear ing veins , 
and w h i c h may conta in disseminated crys ta ls of py r i t e , are usually very low in gold. 
Good gold values are not found in the crushed rock and gouge of a shear-zone even 
though found i n quar tz-sulphide r ibbons or lenses of the same shear-zone. 

The wal l - rock of the veins contains no gold of economic importance. 

Suggestions for Prospecting.—The present p roduc ing area is i n and close to the 
par t of the Zeballos ba tho l i th that l ies south-east of the Zeballos R i v e r . In th i s section 
the ba tho l i th is about three-quarters of a mi le wide . To the north-west i t widens 
to 4 miles in the K a o u k R i v e r val ley and to the south-east i t widens to 2 miles near the 
head of Spud V a l l e y Creek. The areal extent of the ba tho l i th is unknown to the 
north-west beyond the A r t l i s h R i v e r , and also re la t ive ly unknown to the south-east 
beyond the head of Spud V a l l e y and Gold V a l l e y Creeks. 

A f a i r amount of p rospec t ing has been done north-west of the Zeballos R i v e r i n 
the K a o u k and A r t l i s h R i v e r val leys, but w i thou t any marked success. However , the 
count ry is ve ry rugged and difficult of access, so that the amount of t ime spent i n 
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actual prospect ing for quartz veins is smal l i n p ropor t ion to the t ime spent in t ravel 
and i n the back-packing of supplies. 

South-easter ly f rom the Zeballos R i v e r the extension of the ba thol i th has been 
prospected, at least as f a r as the L i t t l e Zeballos R i v e r . T h o u g h perhaps less so than 
the K a o u k - A r t l i s h country , th is section is s t i l l difficult of access, eve ry th ing h a v i n g to 
be back-packed f r o m t ide-water . L i t t l e of th is section has been thoroughly prospected 
in the few years since the Zeballos area came into prominence. 

The proper t ies f r om w h i c h ore has been mined are near the north-eastern south
western contacts of the Zeballos ba thol i th , south-easterly f rom the cons t r ic t ion of the 
ba tho l i th at the Zeballos R i v e r , w i t h most of the product ion coming f rom the south
western contact. These facts suggest that the most favourable prospec t ing ground 
l ies south-easterly f r o m the r ive r , a long both contacts of the ba thol i th , but especially 
a long the south-western contact. It may be that gold-quartz veins as r i c h as those 
a l ready k n o w n w i l l not be found u n t i l another cons t r i c t ion in the ba tho l i th is found. 
However , should the ba tho l i th taper to a point i n go ing south-easterly, the t ape r ing 
m i g h t be as favourable as a cons t r i c t ion for the loca l iza t ion of r i c h gold-quartz veins . 

T h e w r i t e r suggests prospecting, the south-easterly extent of the ba thol i th , e i ther 
f r o m the L i t t l e Zeballos side or f r o m the N o m a s h (South F o r k , Zeballos R i v e r ) side. 
It is not necessary to stay close to the area of ba tho l i th ic rocks. Greenstone cut by 
late dykes, g r a n i t i c or otherwise, is sufficiently heterogeneous in phys ica l charac ter i s 
t ics , and therefore i n response to f r a c t u r i n g forces, to pe rmi t the development of breaks 
sui table for ve in - fo rmat ion . (See pages 17 and 18 of th is publ ica t ion for a discussion 
of favourable prospect ing ground.) 

It m a y be that the loca l iza t ion of the r i c h gold-bear ing veins is related, d i rec t ly or 
ind i rec t ly , to some feature t ransverse to the ba thol i th , c i the r to a north-south pro-
m i n e r a l l ine of major f a u l t i n g or weakness or to a t ransverse depression in the o r i g i n a l 
roof of the ba tho l i th . However , even i f th i s proves true, i t is s t i l l wor th whi le to 
prospect the con t inua t ion of the ba tho l i th area fo r a repe t i t ion of whatever t ransverse 
condi t ions caused the loca l iza t ion of the k n o w n gold deposits. 
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N O O T K A S O U N D A R E A . 

(Ref . M a p 2 . ) * 

F i v e gold proper t ies are found in th is a r e a : the Independence, 2 miles up the 
Tahs i s R i v e r ; the Oh B o y , on the western side of T l u p a n a Inle t ; the B a l t i c and the 
A s h , on the south side of M u c h a l a t A r m ; and the B a r m a n R i v e r Gold Syndica te 
proper ty , at the head of the a rm . On the Independence and Oh B o y , quar tz veins 
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DECEMBER 27th, 1957  

No. 1 V e i n 
An open cut 36 f t . i n length has been run i n on t h i s v e i n . 

Some high grade ore was sacked and shipped from here by the o r i g i n a l 
d iscoverers . 

In the face of the cut there are two very w e l l defined w a l l s , 
near ly v e r t i c a l ' and about f i v e feet apart . There i s grano-dior i te 
between the w a l l s . The s t r i ke here i s N 5 E , Magnetic® On the l e f t , o r 
foo twal l s ide , there i s a soft gouge, calcareous, showing small cubes of 
i r o n p y r i t e . A sample taken across 5 i n . o f t h i s ran $4.60. L a t t e r l y water 
has washed a b i t o f t h i s gouge out showing an inch o r so of quartz carrying 
very l i t t l e m i n e r a l i z a t i o n . A sample of t h i s quarts ran $7.00© 

On the r i g h t w a l l there i s a seam of quarta 5" or nore i n 
width car ry ing galena, blende and arsenopyri te . Two samples of t h i s ran 
$231.00 and $254.00 re spec t ive ly . The v e i n has been a t r ipped fo r 66 f t« up 
the h i l l , above the Open Out, showing a foot o r so of quarts i n width. No 
shots have been put i n but samples taken ran from $2.10 to over $4.00* 

k survey l i n e run up the h i l l fo l lowing the s t r i k e shows an 
outcrop of ore near the top of the h i l l , approximately 600 feet higher than 
the Open Out and 850 feet along the s lope. 

No work i s being done here at the moment. 
No. 2 Ve in 

This i s a v e i n w i th w e l l defined w a l l s , three feet apart and & 
is.-* s t r i k e of N 10 E , Magnetic. I t i s 180 feet to the west of No, 1 ve in , 

work i s being done here. The v e i n has been s t r ipped f o r a length of about 
50 feet showing minera l i sed quartz and calcareous v e i n matter. Three s taples 
taken at d i f fe ren t points gave §24.60 across 6 i n . ; $39.20 across 1 f t * | and 
$3.15 across 1 f t . 

This v e i n i s i n the grano-dior i te as are a l l the others* 

No. 5 V e i n 
This v e i n i s 190 f t . west of No. 2 and appears to be p a r a l l e l 

to i t . A tunnel i s being dr iven i n on the hanging w a l l and i s now i n 297 f t . 
This w a l l i s very w e l l defined and has more or l e s s ore along i t the whole 
distance to the face. 120 f t . i n from the p o r t a l a crosscut was run i n to 
the foot w a l l showing the distance between wa l l s to be 10 feet . Close to 
the foo twa l l there i s a narrow seam o f h igh ly mineral ised quarta a sample 
of which gave $65©10 per ton . 

200 f t . i n from the p o r t a l the whole face of the d r i f t showed 
a soft calcareous v e i n f i l l i n g , minera l ized w i t h small cubes o f i r o n p y r i t e 
and w i t h narrow high grade quarts seams on the hanging w a l l s ide . Thlu 
continued for 75» i n l eng th . D r i f t wid th samples here ran $11.90; §32*20 
and $46.20 whi le the narrow, high grade quartz seams ran $99.40, $417*90 
and $925.40. The d r i f t at t h i s date i s i n 297 feet from the p o r t a l , there 
i s now grano-dior i te i n the face w i th a v e i n , quartz and soft gouge, on the 
hanging w a l l . A sample o f gouge and quartz here ran $4.20 across eight inche 
and three inches o f mineral ized quartz ran $67.20. The ore appears to be 
widening out . I t i s the i n t e n t i o n to d r ive on another 20 or 30 feet , f o l l o w ! 
the hanging w a l l and then crosscut again to the foot to see what ore i s there 
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No* 4 Ve in 
This v e i n was found i n the bed of a creek* On the surface 

i t i s about three feet between wal ls* 
Owing to the Creek coming down on the v e i n the tunnel was 

dr iven to one side fo l lowing what i s probably the hanging w a l l . 
A l i t t l e ore shows along t h i s w a l l and two narrow quartz 

veins were met w i t h , running from the foo twal l and feathering out on the 
hanging w a l l . They both show considerable mine ra l i za t ion wi th i r o n 
p y r i t e . A general sample of these two veins gave $4.55. I t i s the 
in t en t ion now to swing the d r i f t i n t o the foot w a l l and cut the vein 
there. 

A sample o f the v e i n matter on the surface, across two fee t , 
gave $1.40. 
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Extract referring to the Gold Peak Group of Mineral Claims taken from the Dominion Depart
ment of Mines Memoir 204, pages 14 and 15,1937 bp M. F. Bancroft, M. E. 

GOLD PEAK GROUP 

The Gold Peak group of mineral claims adjoins 
and lies east and southeast of the Privateer group. 
The mineral showings are in the vicinity of the Gold 
Peak cabin 5 miles from tidewater. The south bound
ary of the Zeballos granodiorite batholith strikes north? 
westerly across the group of claims, volcanic rocks 
lying southwest of the granitic body. The claims were 
staked in October 1932. Four months later a quartz 
vein carrying visible gold was found cutting granodi
orite. Surface stripping disclosed eight or more veins 
in the granodiorite nearby. 

On the most promising vein, known as the Don
aldson, an open-cut was made into the steep hill-side 
at a height of 1,250 feet above sea-level. The open-cut 
was continued for 90 feet along the strike, of the .vein 
.and in places it has a depth of 50 feet. About.50 feet 
below the top of the open-cut an adit has been started. 

The ore from the open-cut. returned 150 .ounces 
of gold. The ore was sorted, sacked, back-packed to 
Zeballos river, canoed to Tagore, and back-packed 
again around Zeballos canyan,then taken in motor boat 
to Ceepeecee and thence shipped by freight to Trail, 
B. G. The second and third shipments in 4-ton'-lots 
gave smelter returns of 23 ounces of gold and 6 oun
ces of. silver to the ton. A shipment in June. 1935 of 
3,444 pounds of ore gave smelter returns of 6.26 
ounces of gold and 2.15 ounces silver. By the end ot 
June 1935 approximately 15 tons of ore had been 
shipped to Trail from the (White StarJcIcrim of the Gold 
Peak group.' 

• The Zeballos batholith which trends northwest 
has pronounced joints striking northeasterly and curv
ing around from north 70 degrees east to north 35 de
grees east. Two fine-grained dykes with the. appear
ance of apiite on the weathered surface, but greenish 
grey on fresh fracture, were noted on the White Star 
claim. These dykes are clearly older than the jointing 
of the granodiorite, since a closely spaced joint pat
tern was imposed on them at the time the blccky 
jointing took place in the granodiorite. The granodi
orite has suffered considerable faulting, movement 
having taken place throughout the jointed massif with 
varying intensity, relatively tight joints ' occurring 
along the same hill-side with parallel sheared fracture 
zones up to 3 feet wide. 

Development- work on ' the Gold Peak group 
consists of a limited amount of surface stripping, par
ticularly along two veins to the west of the Donaldson 
vein and along one vein east of it higher up the slope 
which was discovered by Albert Bloom in February 
1933, and is known as the .Bloom vein. East of the 

Bloom vein on the summit going over into Gold creek 
there are three other veins exposed at an altitude of 
2,000 feet above sea-level, but no work has been dene 
on them. 

The Donaldson-vein follows the east side of a 
6-foot dyke of dioritic feldspar porphyry for some dis
tance, but diverges from it 70 feet from the upper end 
of the open-cut and continues down the slope in 
sheared granodiorite to a point below ihe dump where 
it splits into narrow quartz stringers. Its continuity i? 
proved for 150 feet horizontally and for more than 
100 feet in depth. 

The vein strikes north 35 degrees east and dips 
75. degrees southeast, its foot-wall being the 6-fcot 
dyke. Numerous thin branches of the vein extend Into 
joints in the hanging-wall granodiorite along lines 
striking north 65 degrees east. In the open-cut the 
vein attains a width of 15 inches, but pinches and 
swells, and averages somewhat over 6 inches wide. 
The hanging-wall rock shows marked hydrothermal 
alteration, the ferromagnesian minerals in the grano
diorite have been completely destroyed for 4 inches 
back from the vein. Gouge next to the vein is white 
and like the altered granodiorite contains some serl-
cite and pyrite. •/ 

. In places the vein, has bands of massive, mixed 
sulphides, along its sides, and the interior is filled 
wiih quartz growing in from both sides and forming 
a line of crystals in the middle. The sulphides in order 
of decreasing abundance are: pyrite, galena, sphaler
ite, arsenopyrite. Tests made on the individual min
erals and also mixtures of the metallic minerals 
failed to show the presence of tellurium. There was 
considerable visible gold in the ore that was shipped. 

vOne hundred and ten feet west of the Donald- !|-
son vein, between elevations 1,300 and 1,075 feet, a 
shearzone. has been exposed in Ihe granodiorite show
ing a quartz filling .varying in width between 4 inches * 
and 2 feet. West of the cabin is another similar quartz-
filled shear in the granodiorite. The walls of this shear 
are impregnated with sulphide. The Bloom vein easl^ j , 
of the Donaldson vein, shows variable widths of ; • 
shearing and small quartz stringers. It would require 
careful sampling to locate the sections of these veins 
where the altered country rock is barren or high in 
gold. 1 

The Donaldson vein is the most promising of 
the showings thus far found on the Gold Peak. The 
presence of the 6-foot dyke on the west side of the 
vein may have been effective in impounding the min
eral solutions and bringing about a greater concen
tration of gold. At any rate the best ore occurs where . 
the vein, striking southwesterly, turns to follow • the 
wall of the dyke for 70 feet, other dykes in the grano
diorite area should, therefore, prove of interest to the 
prospector. 



Extract from the. Report of Col. J E. Leckie, M . E . 

Zeballos is situated on the northwest coast of 
Vancouver Island, iis position being shown on accom
panying key-map. 

The Zeballos River runs into .the sea at the 
head of Zeballos Arm. . 

GOLD FIELDS 

Excepting, .the King-..'Midas .'the most " develop
ment so far.- done...in.;, .the'. Camp. ,;is,.pn.:. the... Goldfields 
•{3roup where "three. tunnels' have':" been' driven.. The" 
results have :been'so satisfactory: that.-a . millsite is 
now- being cleared and it is.-the intention, .of the 
owner, Mr. A. B. Trites, to erect. a .mill'of .25-—50-ton 
capacity. The- tipper Tunnel was .driven on the vein 
and continued through the ridge giving '• a depth of 
.110 feet below the surface. The Second Tunnel was 
driven in 120 feet below this again, the portal being 
on the Gold Creek side of the ridge. This tunnel is in : 

400 feet on the vein; c. :. 

• The Main Tunnel is being driven in on the 
Spud Creek, side of the ridge at a depth of 450 feet 
below the top of the ridge. It is in ore. 

It has been stated that the average width of 
the vein as so far worked on is approximately. 3 feet 
and average value $45 gold per ton. I understand 
that there is a very high grade seam on one wall 6" 
to 7" in width. 

A crew of twenty-four men is at work .and ma
chinery is on its way in. 

PRIVATEER 

' This property is owned by a Syndicate of Vic-' 
toria people. They are drifting on' a vein which has. • 
given remarkable results. They are now. in close to 

• .200' feet and the ore is as rich, as-e.ver..'.-The vein occurs -
'•/in-the volcanics close to the :contact with the grano
diorite. It is from 7" to 22" in width with a steep dip, 
and has been traced up the steep hillside. for over 
1200 feet. The-present work will give them 800 feet 
of backs. A diesel power plant has been installed and 
three machine, drills are at work. A crosscut tunnel 
is being run to cut the vein at greater depth.' 

'.- The-ore is a quartz carrying galena, blende, 
iron pyrite, arsenopyrite and some free gold. 

Returns from a shipment of 15 ions averaged 
22.24 ozs. gold per ton and the next shipment of 19 
tons ran $950.00 per ton, Since then some even more • 
spectacular ore has been shipped. 

GOLD P E A K GROUP •# h 

• The Gold Peak Group, which I examined, con
sists of six full claims and a fraction, four and the 
fraction of which' have been surveyed and a Crown 
Grant has been applied for. The ground covered ex
tends from the Gold Creek Valley over the ridge and 
to the westward of Spud Creek. • 

' Four .veins have been .uncovered and a good' 
looking .butcrop has been .found_.on,.'the-.top .of-̂ the 

.ridge and whether it is-a newvein'or-the'extensiori of: 
one of the oihers'has not.yet been:determined.- The 
position of these veins is marked on the map of claims. 
The road from the Beach passes through this property. 
There is 'a camp capable of holding a dozen men or 
more and a crew of men is \ at work drifting on one 
vein. This work is referred to in Mr. Carr's Progress 
Report. 

At the time of my visit I saw an open-cut 36 
feet in length driven in on a vein. The face of the cut 
was 20 feet in height. There were two well defined 
walls,' nearly vertical and about 7 feet apart. Against 
.the :wesi wall was a soft, limey gouge some 9" in 
width- which ran from a general sample, $4.20 in gold, 
On-the east wall 6 inches of ore ran $254.10 gold. • I 
saw no free gold in this sample. 

200 feet to the westward a small vein had been 
stripped and a sample here, across 7", ran $24.50 gold.. 

Eleven men are at present employed but it is 
intended to increase this to eighteen. 

No doubt there will be high grade ore shipped 
and the returns will go'far towards meeting expendi
tures. 

• S U M M A R Y ' " '" ' 

The. values in some of the veins now being 
opened up in this District • are extraordinarily high. 
The Gold Peak Group, lying between the other two 
properties referred to has every chance of turning 
out equally as valuable as they are and with inten
sive prospecting it is fairly certain that more veins 
will be found. 

The Carr.p as a whole promises to become cn 
^Tipctar.: factor :n B. C*S gold production. 

f ccn strongly recommer.a the Gold Peak Group 
ns a property which or. dovelopr^yn: snculd prove 
to be a most prcfitable vo;itu:o. 

A rnpy o( t.na u n ..l.n- fcim hpi-n hmtfA mid filed with :he R^ij -stru^ ••< Ct»n|«!.i« R( VLclor l* . K y It i * Hi7n~ *:n if>d \ \ m \ nc 
u D i t f m . p n t ou4« (leri-tn cr.dorsi.'d b y . nor a n y o f i e r i n n o l t b o a i m res recMOineiMoi] by ine Government wiMler the " S c s u r W e t . \ r : • n r 
otherwise. SvMtmibcr 14. U K . 


