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$20000 Work Commitment 
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Net Smelter Return 10% 
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can be made* 
Advancement on Net Proceeds 
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Perimeter .Clause 

Both p a r t i e s are committed that any ground staked w i t h i n 
3000* of the outer boundary of the claims i s subject to the terms 
of agreement. 
Claim Status 

I f the claims are returned to the owners they w i l l be returned 
w i t h 1 year good standing. 
Information 

A l l i n f o r m a t i o n w i l l be handed over to the optionees at the 
e x p i r y of the o p t i o n . 
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SUMMARY 
The H and Horace c l a i m s are s i t u a t e d on C r i s s Creek i n the 

Kamloops Mining D i v i s i o n of B r i t i s h Columbia. 

The c l a i m s cover a n d e s i t e s , t u f f s , limestones and c h e r t s 
of the Upper T r i a s s i c N i c o l a group. E x t e n s i v e areas of these 
l i t h o l o g i c u n i t s have been a l t e r e d to minerals of a p r o p y l i t i c 
a l t e r a t i o n assemblage. Sulphide m i n e r a l s found on the c l a i m s 
c o n s i s t of p y r i t e , cinnabar, r e a l g a r , s t i b n i t e and 
t e t r a h e d r i t e • These minerals are found i n f r a c t u r e - f i l l and 
replacement v e i n s . The environment of d e p o s i t i o n of the 
m i n e r a l i z a t i o n i s e p i t h e r m a l . 

There i s a widespread s i l v e r geochemical anomaly and a 
weak g o l d geochemical anomaly on the H and Horace c l a i m s . I t 
i s suggested t h a t these anomalies may be geochemical halos 
p e r i p h e r a l to and above a stockwork-replacement d e p o s i t 
c o n s i s t i n g of a l a r g e volume of low grade f r a c t u r e - f i l l i n g 
and disseminated p r e c i o u s metal m i n e r a l i z a t i o n . 

A program of g e o l o g i c a l mapping and c h i p sampling i s 
recommended. 



INTRODUCTION 
T h i s r e p o r t i s of the H and HORACE groups of min e r a l c l a i m s 

h e l d by M» McClaren and H. V i s a g i e , i n the Kamloops M i n i n g 
D i v i s i o n of B.C. 

Thi s r e p o r t i s based on the r e s u l t s of a program of geochemical 
s o i l sampling c a r r i e d out by Manny Consultants d u r i n g the months 
of J u l y , August and September, 1972 and reconnaissance c a r r i e d out 
by the owners d u r i n g the months of November, 197^ and March, 1975* 

PROPERTY 
The p r o p e r t y l i e s i n the Kamloops Mining D i v i s i o n , B.C. and 

c o n s i s t s of a-block of 20 c l a i m u n i t s . 
The H group o v e r l i e s the Horace 1 - k m i n e r a l c l a i m s * The H 

cl a i m c o n s i s t i n g of 20 u n i t s was staked by H. V i s a g i e i n March, 
1975 and the Horace c l a i m group was staked i n November, 197^ by 
M• McClaren* 

The c l a i m s are recorded a t the o f f i c e of the Mining Recorder 

i n Kamloops* 

CLAIM TAG NOS. DATE LOCATED REMARKS 
Horace #1 ^ 0 0 1 ^ M December 1^,197^ M• McClaren 
Horace #2 ^ 0 0 1 5 M December 1^,197^ M. McClaren 
Horace #3 *J40016 M December 1^,197^ M• McClaren 
Horace #^ *J4OOI? M December 1^,197^ M• McClaren 

H 07193 March 1,1975 H* V i s a g i e 

20 u n i t s to March 3 , W 5 
• 



LOCATION AND ACCESS 
The claims are l o c a t e d on C r i s s Creek at 120° 5 5 ' west 

l o n g i t u d e , 50° 5 V n o r t h l a t i t u d e , some 30 m i l e s northwest of 
Kamloops, B.C. and approximately 10 mi l e s n o r t h of Savona and 
the west end of Kamloops Lake. The i d e n t i f i c a t i o n post f o r IN 
of the H c l a i m i s l o c a t e d approximately 30° f e e t northwest of 
the 10 m i l e marker on the C r i s s Creek road. The Le g a l Corner 
Post i s about 100* n o r t h of C r i s s Creek and 1640' due south of 
the i d e n t i f i c a t i o n post 1 N. 

Access from Kamloops, B.C. i s v i a some 3° m i l e s v/est on the 
Trans Canada Highway to Deadman R i v e r Road, some 3'miles west 
of Savona, then some 8 m i l e s n o r t h on an a l l weather road to 
the C r i s s Creek road, then 2 m i l e s n o r t h e a s t to the m i l e 10 
marker on the n o r t h bank of the road. Other access roads are 
found on the southern p o r t i o n of the pr o p e r t y . 

TOPOGRAPHY AND CLIMATE . 

The g e n e r a l c l a i m area comprises of r o l l i n g summits and a 
deep v a l l e y cut by C r i s s Creek. The maximum r e l i e f on the 
pr o p e r t y i s approximately 3500 f e e t w h i l e the minimum r e l i e f 
on the p r o p e r t y i s approximately 2100 f e e t i n C r i s s Creek 
V a l l e y . The h i l l s are g e n e r a l l y rounded and l a c k the rugged 
c h a r a c t e r of the mountains f a r t h e r west and south. 

The r e g i o n i s s i t u a t e d w i t h i n the dry b e l t of B r i t i s h 
Columbia and r a i n f a l l i n the lower v a l l e y s i s between 10 
and 11 inches a year. - R a i n f a l l on the upper slopes i s g r e a t e r 
than the f i g u r e g i v e n and there .is a change i n v e g e t a t i o n to 
in c r e a s e d f o r e s t growth on the upper s l o p e s . 



HISTORY 
M i n e r a l c l a i m s were staked i n the C r i s s Creek area as e a r l y as 

I 8 9 6 . The Spey m i n e r a l claims were staked to cover some cinnabar 
showings and v/ere worked between the years I 8 9 7 and 1900. During 
those years d e s u l t o r y p r o s p e c t i n g and surface work was done. 

The area was r e s t a k e d i n I 9 2 9 by the Mercury Mining Syndicate 
of Vancouver, B.C. Between the years 1929 and 1938 some short 
a d i t s were d r i v e n by the owners. The cl a i m s were examined by Mr. 
P.B. Fr e e l a n d i n 1933 and described i n the B.C. M i n i s t e r of Mines 
Report f o r 1933* Some samples taken from the workings and sent 
to the Mines Branch a t Ottawa contained as high as 8 . 2 2 oz/ton 
i n s i l v e r . 

In 1972 the area was staked by Andex Mines L t d . During the 
months of J u l y , August and September, 1972 an e x p l o r a t i o n program 
was c a r r i e d out by Manny Consultants f o r Andex Mines L t d . T h i s 
program c o n s i s t e d of g e o l o g i c a l mapping, geochemical s o i l sampling 
( t e s t s f o r Cu, Au, Ag, Pb and Zn) and one t e s t d r i l l hole to 100 

f e e t . The geochemical survey r e t u r n e d higher than normal s i l v e r 
assays. 

In 197^- and 1975 the Horace and H cla i m s were staked to cover 
the area of anomalously high s i l v e r geochemical r e s u l t s . 



GENERAL QEQLQQY 

The area l i e s on a b e l t of Upper T r i a s s i c rocks of the N i c o l a 
group. The s e r i e s i s eu g e o s y n c l i n a l and c o n s i s t s l a r g e l y of 
v o l c a n i c r o c k s , t u f f , some sedimentary rocks of v o l c a n i c 
o r i g i n , and limestone deposited d u r i n g periods of v o l c a n i c quiescence. 
The N i c o l a group rocks are covered e x t e n s i v e l y by l a t e r vocanic r o c k s 
of the Kamloops group i n an area northv/est of the p r o p e r t y . The 
Kamloops group i s of Miocene age and c o n s i s t s mainly of r h y o l i t e s , 
a n d e s i t e s and b a s a l t s a s s o c i a t e d w i t h t u f f s and b r e c c i a s . "The 
v o l c a n i c rocks are c h i e f l y dense, f i n e - g r a i n e d , b a s a l t i c l a v a s . 
They e x h i b i t a wide range of c o l o u r s and are i n t e r c a l a t e d w i t h 
c o n s i d e r a b l e t h i c k n e s s e s of b r e c c i a s and agglomerate". ( C o c k f i e l d 
1961). 

The area e x h i b i t s numerous w i d e l y f r a c t u r e d shear zones 
s t r i k i n g i n many d i r e c t i o n s but c h i e f l y n o rth-east and southwest. 
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ECONOMIC GEOLOGY 
(a) POSSIBILITIES 

The type of d e p o s i t sought a f t e r i n t h i s area i s t h a t of a 
s i l v e r - g o l d , stockwork-replacement deposit of a l a r g e volume 
of low grade f r a c t u r e - f i l l i n g and disseminated p r e c i o u s metal 
m i n e r a l i z a t i o n . T h i s type of deposit i s e s s e n t i a l l y s i m i l a r to 
the disseminated replacement type of p r e c i o u s metal d e p o s i t s 
found i n Nevada but have s t r u c t u r e s more t y p i c a l of epithermal 
d e p o s i t s . Replacement v e i n i n g as w e l l as f r a c t u r e - f i l l 
v e i n i n g c o n s t i t u t e the environment of emplacement of m i n e r a l 
i z a t i o n . 

The replacement v e i n i n g i s t y p i f i e d by i n d i s t i n c t c o n t a c t 
w i t h the w a l l rock w i t h much s i l i c i f i c a t i o n and a n k e r i t i z a t i o n . 
of the w a l l rock i n the v e i n zone. The f r a c t u r e - f i l l v e i n i n g 
i s c h a r a c t e r i z e d by d i s t i n c t c o n tacts between v e i n and w a l l -
rock and m i n e r a l i z a t i o n o c c u r r i n g i n c r u s t i f i e d runs* 

(t>) MINERALIZATION 
P y r i t e , r e a l g a r , cinnabar, s t i b n i t e and t e t r a h e d r i t e i s the 

predominant su l p h i d e assemblage. 
P y r i t e i s found as f i n e d i s s e m i n a t i o n s i n a l t e r e d host rock 

and as i r r e g u l a r masses i n a quartz f i l l e d v e i n - b r e c c i a . 
Realgar occurs as f i n e p a r t i c l e s along w i t h minor c i n n a b a r , 

i n a quartz f i l l e d v e i n - b r e c c i a and as small masses i n dolomite. 
Cinnabar i s observed as o c c u r r i n g i n f i n e d i s s e m i n a t i o n s i n 

a l t e r e d host rock; as p a r t i c l e s i n s i l i c e o u s b r e c c i a s ? and as 
t h i n f i l m s c o a t i n g dolomite. 



S t i b n i t e i s found as a c i c u l a r - c r y s t a l s i n t h i n ( i M to |") 
quartz v e i n l e t s a s s o c i a t e d w i t h very minor amounts of r e a l g a r . 

T e t r a h e d r i t e i s observed as blebs i n dolomite-quartz veins 
and v e i n l e t s . 

The gangue mi n e r a l s c o n s i s t p r i m a r i l y of quartz and dolomite 
w i t h minor amounts of opaline s i l i c a and chalcedony. 

(c) ALTERATION 
Wall-rock a l t e r a t i o n i n the area i s both widespread and 

conspicuous. Among the p r i n c i p a l a l t e r a t i o n products are dolomite, 
c h l o r i t e , e p i d o t e , s i l i c a and p y r i t e . The z e o l i t e , n a t r o l i t e i s 
found as open space f i l l i n g s i n a b r e c c i a zone and may be more 
wi d e l y d i s t r i b u t e d than has been noted. 

There are numerous l a r g e areas of c a r b o n a t i z a t i o n and such, areas 
of a l t e r a t i o n r e p r e s e n t e i t h e r areas of Intense f r a c t u r i n g or v -

areas i n which a l t e r a t i o n beginning i n f i s s u r e s has been 
r e l a t i v e l y widespread. 

The p r o p y l i t i c a l t e r a t i o n assemblage and subtypes of the 
p r o p y l i t i c a l t e r a t i o n assemblage are recognized i n the f i e l d by the 
r u s t y brown weathering c h a r a c t e r of these r o c k s . These areas are 
denoted on P l a t e 2 by the symbol R. 

(d) CLASSIFICATION 
The f e a t u r e s t h a t are common to epithermal d e p o s i t s have been 

noted on the H and Horace c l a i m s . These f e a t u r e s are l i s t e d below. 

(1) Widespread " p r o p y l i t i z a t i o n " of host r o c k s , w i t h the 
formation of c h l o r i t e , epidote, carbonates and disseminated p y r i t e . 
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(2) Vein formation accompanied by t e c t o n i c movements 
causing e a r l i e r v e i n matter to be t o r n open and the openings 
f i l l e d by l a t e r v e i n minerals* 

(3) The v e i n t e x t u r e i s d i a g n o s t i c , e x h i b i t i n g c r u s t i f i e d 
or c o l l o f o r m banding, drusy c a v i t i e s , or a b r e c c i a of a l t e r e d rock 
fragments cemented by v e i n matter* 

(4) The s u l p h i d e s , s t i b n i t e , cinnabar and r e a l g a r are 
c h a r a c t e r i s t i c of low temperature d e p o s i t i o n * 

The c o - e x i s t e n c e of the mineral assemblage s t i b n i t e ' - r e a l g a r -
cinnabar i s uncommon i n the Western C o r d i l l e r a n . T h i s assemblage 
has been noted at the C a r l i n and Getchell:mines i n Nevada* 
Deposits w i t h t h i s s ulphide assemblage may be a g r a d a t i o n a l form 
between the t y p i c a l epithermal d e p o s i t s t h a t are c h a r a c t e r i z e d 
by r e l a t i v e l y r a p i d d e p o s i t i o n and t e l e s c o p i n g because of steep 
thermal g r a d i e n t s , and a s t i l l f e e b l e r t e l e t h e r m a l d e p o s i t type 
c h a r a c t e r i z e d by l i e s u r e l y d e p o s i t i o n i n a c o o l e r environment* 



GEOLOGY OF THE CLAIM GROUPS 

The p r o p e r t y i s cut by s e v e r a l n o r t h e a s t e r l y t r e n d i n g f a u l t s . 
D i r e c t o b s e r v a t i o n of n o r t h e a s t e r l y t r e n d i n g shear zones on the 
ground confirmed these trends. 

S e v e r a l d i f f e r e n t l i t h o l o g i e s u n d e r l i e the pr o p e r t y . The major 
p o r t i o n of the pr o p e r t y i s u n d e r l a i n by andesites of the N i c o l a 
group. The and e s i t e s vary from a l i g h t grey-green to a medium 
grey. T h e i r t e x t u r e v a r i e s from f i n e to medium graine d w i t h some 
phases having hornblende phenocrysts up to J " i n l e n g t h . D a c i t e 
dykes are found c u t t i n g the andesites a t s e r v a l exposures on the 
C r i s s Creek road. 

At approximately the 2250* e l e v a t i o n i n the C r i s s Creek v a l l e y , 
an outcrop i n the n o r t h side of the r i v e r c o n s i s t s of a s e r i e s of 
bedded r o c k s t h a t i n c l u d e d , p r o g r e s s i n g n o r t h e r l y , from d r i f t and 
g r a v e l , f i f t y f e e t of a n k e r i t i z e d c h e r t - l i m e s t o n e b r e c c i a c o n t a i n i n g 
fragments of c h e r t and limestone; ten f e e t of f i n e g r a i n e d t u f f ; t e n 
f e e t of coarse g r a i n e d t u f f ; ten f e e t of laminated b l a c k to grey, 
c r y s t a l l i n e l imestone; f i f t y : ~ f e e t of massive f i n e g r a i n e d t u f f ; then 
i n t o d r i f t and g r a v e l . These beds s t r i k e n o r t h 60 degrees east and 
d i p 35 degrees north-westward. 

In the northwestern corner of the H c l a i m are outcrops of b a s a l t 
flows of the Kamloops group. The b a s a l t i s g e n e r a l l y medium to dark 
grey brown and the t e x t u r e v a r i e s from f i n e to medium g r a i n e d . Some 
of the b a s a l t i s amygduloidal and d i s p l a y s w e l l developed columnar 
j o i n t i n g . 

P l a t e 2 shows the outcrop d i s t r i b u t i o n on the H.and Horace cl a i m s 
as mapped by Pat Nolan of Manny Cons u l t a n t s * 



TABLE 1—Results of the 1972 S o i l Surveys Conducted at Criss Creek 

Element Number of Samples Ranges of Values 
Assayed 

Number of Possibly 
Anomalous Values 

Cu I 37 22-175 ppm 
II 526 14-209 ppm 

Ag I 37 .3-1.3 ppm 
II 526 .3-19 ppm 

Au I 37 30-120 ppb 
II unknown 30-240 ppb 

Zn I hot sampled 
II approximately 330 12-182 ppm 

Pb I not sampled 
II unknown Results we: 

6 greater than 69 ppm 
36 above 80 ppm 
10 above 1 ppm 
184 above 4 ppm 
6 above 80 ppb 
figures not available 

66 above 80 ppm 

element I 
II 

results of the preliminary geochemical survey 
results of the main geochemical suvey 

The above results are taken from a report prepared by E. Amendolagine 
for Andex Mines. This report i s on f i l e i n Vi c t o r i a , B.C. as an 
assessment report. " 
A l l the above geochemical analysis was done by the prof essirniali.assayers 
at "Core Laboratories Ltd." i n Vancouver, B.C. 
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GEOCHEMISTRY 

In the summer of 1972, Andex Mines L t d . undertook two separate 
geochemical s o i l sampling programs on t h e i r c l a i m group s i t u a t e d on 
C r i s s Creek. The f i r s t p r e l i m i n a r y survey covered a very s m a l l area 
and the samples were analysed f o r copper, gold and s i l v e r . The 
second survey covered most of the f o r t y c l a i m b l o c k and the samples 
were analysed f o r s i l v e r , g o l d , copper, l e a d and z i n c . 

The p r e l i m i n a r y survey c o n s i s t e d of 37 s o i l samples taken a t 
100 f o o t i n t e r v a l s along three p a r a l l e l north-south l i n e s * The 
sample l o c a t i o n s are p l o t t e d on P l a t e 1* The samples were c o l l e c t e d 
at a depth of 6-inches and then put i n t o p l a s t i c bags* They were 
then shipped to Core L a b o r a t o r i e s i n Vancouver f o r a n a l y s i s * The 
samples were prepared by t a k i n g a 5 mg* sample, d i g e s t i n g i t i n Aqua 
Regia, and by the use of Atomic A b s o r p t i o n , copper and s i l v e r values 
were determined. Gold was e x t r a c t e d by the MIDK. S i l v e r and copper 
were measured i n ppm and g o l d was measured ppb. 

The main geochemical survey c o n s i s t e d of 526 s o i l samples taken 
at 200 f o o t i n t e r v a l s along 6 t h i r t e e n thousand f o o t n o r t h - s o u t h l i n e 
and 6 three thousand f o o t east-west l i n e s . The l i n e s were put i n by 
pace and compass and the sample l o c a t i o n s flagged* The samples were 
c o l l e c t e d a t a depth of 18 inches and put i n t o p l a s t i c bags* 
A n a l y s i s of the samples was by the same techniques used i n the 
p r e l i m i n a r y survey. S i l v e r , copper, l e a d and z i n c content of the 
s o i l s was t e s t e d f o r i n the second geochemical survey. 

The r e s u l t s of the geochemical surveys are p l o t t e d on P l a t e 1 

and a summary of the r e s u l t s i s * found on Table 1. * The r e s u l t s show 



s i l v e r to be h i g h l y anomalous. A f i r e assay of fou r s o i l samples 
was made by Andex Mines L t d . and a v i s i b l e s i l v e r bead was produced 
i n each case. Gold values are assumed to be weakly anomalous* Base 
metal values are low w i t h the exception of s e v e r a l small l o c a l i z e d 
anomalies* 

(A) SILVER GEOCHEMISTRY 

Normal s i l v e r background value i n the area i s taken to be i n the 
•3 to 1*9 ppm range* Weakly anomalous s i l v e r values range from 2 to 
*f- ppm and values above 4 ppm s i l v e r are considered to be s t r o n g l y 
anomalous* S i l v e r values were found to range from *3 ppm to 19 ppm* 
A review 6 f the l i t e r a t u r e supports the a s s e r t i o n t h a t the H and 
Horace Claims have h i g h l y anomalous' s i l v e r values (Boyle I 9 6 8 . 

Cornwall et a l I 9 6 7 ) * 

There i s a discrepency i n the r e s u l t s of the p r e l i m i n a r y 
geochemical survey and the main geochemical survey ( see Table 1 
and P l a t e 1 )• T h i s discrepency can be r e l a t e d to the s o i l h o r i z o n 
sampled. The p r e l i m i n a r y survey sampled the s o i l a t a depth of 6 
inches w h i l e the main survey sampled the s o i l at a depth of 18 
inches* In the p r e l i m i n a r y survey, sampling probably occurred i n the 
B h o r i z o n w h i l e i n the main survey the sampling occurred i n the C 
h o r i z o n . The C h o r i z o n u s u a l l y c o n t a i n s higher s i l v e r values 
r e l a t i v e to the B h o r i z o n (Archer and Main 1971- Boyle 1 9 6 8 ) . 

Consequently, the lower values of the p r e l i m i n a r y survey r e f l e c t the 
d i f f e r e n c e i n the s i l v e r content of the B and C s o i l h o r i z o n s . 
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(B) GOLD GEOCHEMISTRY 

The p r e l i m i n a r y geochemical survey t e s t e d 37 samples f o r t h e i r 
g o ld content. S i x of these samples returned values g r e a t e r than 80 
ppb g o l d . These values are assumed to be weakly anomalous- A review 
of the l i t e r a t u r e supports t h i s assumption ( Cornwall et al» 1 9 6 7 . 

P o l i k a r p o c h k i n and K i t a e v , I 9 7 I . ) and i t appears t h a t values between 
70 and 200 ppb g o l d represent weak g o l d anomalies. Values over 200 

ppb g o l d would represent strong g o l d anomalies. 

Andex Mines L t d . r e p o r t e d t h a t g o l d values obtained from the 
main geochemical survey were n e g l i g i b l e w i t h the exce p t i o n of one 
value of 2^0 ppb. No mention i s made of the number of samples 
analysed f o r t h e i r g o l d content. Consequently, without the r e s u l t s : 
of the main geochemical survey i t i s impossible to determine the 
extent of the gold geochemical anomaly determined i n the p r e l i m i n a r y 
survey. 

(C) COPPER. LEAD AND ZINC GEOCHEMISTRY 

The base metals, i n g e n e r a l , d i d not give any st r o n g geochemical 
response. A few weak anomalies e x i s t f o r copper and z i n c w h i l e l e a d 
d i d not g i v e any response at a l l . From these geochemical r e s u l t s i t 
can be concluded t h a t no major c o n c e n t r a t i o n s of these elements i s 
i n d i c a t e d . 



TABIF 2 — E l e m e n t a l C o n c e n t r a t i o n s i n the Halos 3 f E p i t h e r m a l D e p o s i t s 
S i l v e r 
Reef 

D e p o s i t - B e l a y a Onokhivsky B a l e i s k y Comstock Tonopah 
Gora 

Element 

Au .0045 
.01-1 
10-200 

.001-.003 

.01-1 
10-1000 

.001 

.01-1 
10-3000 

.005 

.05-.15 
10-30 

.005 

.05-3.8 
10-1500 

.005 

.05-.35 
10-70 

Ag .01 
.1-10 
10-100 J 

.05 

.1-1 
10-20 

.01 

.1-50 
10-1000 

.1 
1-10 
10-100 

.05 

.1-4 
2-100 

. 5 
1- 14 
2- 30 

Hg .08 
.1-3 7 
5-300 

.01 

.1-1 
10-100 

.01 

.1-3 
10-300 

.1 

.1-3 
1-30 

.02-.06 

.3-1 
10-30 

.02-.2 

.3-2 
10-200 

As 1.5 
500 
10-300 

1.5 
3000 
100-2000 

2 
10-10000 
10-5000 

Sb .26 
500 
100-1000 

.26 
100 
100-2000 

.1 
2-1000 
20-10000 

Pb 5 
30-300 
6-60 

10 
30-100 
3-10 

10-30 
30-500 
3-50 

Cu 5 
30-100 
6-20 

5 
30-300 
6-50 

10-30 
30-500 
3-50 

Zn 60 
1000 
t o 20 

60 
300 
to 5 

40 
200-1000 
5 -25 

element background v a l u e i n ppm 
co n t e n t s i n h a l o i n ppm 
c o e f f i c i e n t o f c o n c e n t r a t i o n 

Note: V a l u e s f o r B e l a y a Gora, Onokhivsky, and B a l e i s k y are by 
V . V . P o l i k a r p o c h k i n and N.A.Kitaev 
V a l u e s f o r Comstock, Tonopah, and S i l v e r Reef o b t a i n e d from 
a r t i c a l by H.R.Cornwall, H.W.Larkin, H.M.Nakagawa, and 
H.K.Stager 



RESEARCH 

Endogenous epithermal mineral d e p o s i t s w i t h a precious metal 
content c h a r a c t e r i s t i c a l l y show a zonal r e l a t i o n s h i p of the elemental 
species t h a t were present i n the hydrothermal system. Of p a r t i c u l a r 
i n t e r e s t to the e x p l o r a t i o n g e o l o g i s t i s the use of " i n d i c a t o r " 
elements i n the search f o r b l i n d orebodies. In the epithermal 
p r e c i o u s metal d e p o s i t s , a r s e n i c , antimony, mercury and copper have 
proved u s e f u l i n the search f o r b l i n d orebodies. P o l i k a r p o c h k i n and 
K i t a e v have demonstrated the u s e f u l n e s s of these " i n d i c a t o r " 
elements and have elaborated on the zonation of s e v e r a l elements 
found i n three epithermal precious metal d e p o s i t s i n the U.S.S.R. 

The authors show that i n areas p e r i p e r a l to and above the zone 
of g r e a t e s t g o l d - s i l v e r m i n e r a l i z a t i o n halos of a r s e n i c , antimony, 
mercury and copper e x i s t ( r e f e r r e d to as supra-ore halos )• These 
halos p r o j e c t above the g o l d - s i l v e r m i n e r a l i z a t i o n f o r some 200 to 
300 metres. Gold and s i l v e r , however, are r e s t r i c t e d i n t h e i r 
v e r t i c a l p r o j e c t i o n above the p r e c i o u s metal orebodies. 

Table 2 shows the elemental c o n c e n t r a t i o n s i n the halos of s i x 
epithermal p r e c i o u s metal d e p o s i t s - The data was taken from papers 
by P o l i k a r p o c h k i n and K i t a e v , I 9 7 I and Cornwall e l a l . , I 9 6 7 . 

The g r e a t e s t c o n c e n t r a t i o n s from the background to the halo.areas 
occur w i t h the elements antimony and a r s e n i c - Gold, s i l v e r and 
mercury have moderate to strong c o n c e n t r a t i o n r a t i o s * Lead, copper 
and z i n c have a low c o n c e n t r a t i o n c o e f f i c i e n t , which maximizes i n the 
order of tens above background* 

The f o l l o w i n g i s an excerpt from the paper by P o l i k a r p o c h k i n and 



1^. 

K i t a e v d e s c r i b i n g the c h a r a c t e r i s t i c s of endogenous halos of 
epithermal g o l d - b e a r i n g d e p o s i t s . 

"The d i s t r i b u t i o n of gold and i t s a s s o c i a t e d elements i n the 
orebodies and halos show a d i s t i n c t zonation i n both the h o r i z o n t a l 
and v e r t i c a l d i r e c t i o n s . V e r t i c a l l y , the l o c a l i z a t i o n to the 
maximum g o l d and s i l v e r c o n c e n t r a t i o n s are s i m i l a r but s i l v e r 
e x h i b i t s a lower c o n c e n t r a t i o n g r a d i e n t causing the Ag/Au r a t i o to 
increase above and below the s i t e of maximum m i n e r a l i z a t i o n and a l s o 
adjacent to the ore body. The zones of maximum m i n e r a l i z a t i o n are 
d i s t i n g u i s h e d by a minimal value f o r Ag/Au r a t i o . The h i g h e s t 
a r s e n i c c o n c e n t r a t i o n s are at the upper end of the orebodies, where 
marked wide halos p r e v a i l . Antimony i s s i m i l a r l y d i s t r i b u t e d i n 
halos syngenetic w i t h the gold m i n e r a l i z a t i o n . Higher s t i l l i n the 
supra-ore zone, in c r e a s e d copper contents p r e v a i l , but the halo of 
t h i s element i s l o c a l , and the contents f a l l to background below 
the upper end of the a r s e n i c h a l o . There i s a t r a c e of mercury at 
a l l l e v e l s , w i t h a minimum c o n c e n t r a t i o n , and minimal Hg/Au r a t i o s 
i n the zone of optimal g o l d m i n e r a l i z a t i o n • Upward and downward 
from t h i s zone, the c o n c e n t r a t i o n of mercury and the Hg/Au r a t i o 
i n c r e a s e . The upper p a r t s of the supra-ore halos c o n t a i n a hig h 
a r s e n i c and mercury c o n c e n t r a t i o n , compared w i t h a minimal one f o r 
g o l d and s i l v e r . The supra-ore halos of a r s e n i c and mercury 
c o n c e n t r a t i o n s can be t r a c e d some 200 to 300 metres above the zone 
of p r o d u c t i v e m i n e r a l i z a t i o n * " 

"The zonation d e s c r i b e d above i s a l s o repeated i n the h o r i z o n t a l 
plane which suggest t h a t the d e p o s i t i o n a l zoning formed d u r i n g one 
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stage, comtemporaneous w i t h the gold m i n e r a l i z a t i o n . T h i s zoning 
i s c h a r a c t e r i z e d by a lower Ag/Au r a t i o w i t h i n the orebodies and 
co n c e n t r a t i o n s of most of the elements a s s o c i a t e d w i t h g o l d i n 
re g i o n s of maximum m i n e r a l i z a t i o n . Only the highest antimony 
concentraions f a i l to present t h i s p i c t u r e , mainly because the 
s t i b n i t e m i n e r a l i z a t i o n i s l a t e r than the gold m i n e r a l i z a t i o n . 
However, the p o o r l y developed antimony halos formed contemporaneously 
w i t h the g o l d m i n e r a l i z a t i o n f o l l o w the zonal p a t t e r n f a i t h f u l l y . " 

The authors conclude t h e i r paper w i t h the f o l l o w i n g summary. 

"Pr o s p e c t i n g f o r b l i n d orebodies can be guided by the elemental 
composition of the halos and the nature of the change i n c o n c e n t r a t i o n 
of the elements w i t h depth. I f the halos e x h i b i t h i g h c o n c e n t r a t i o n s 
of only a r s e n i c , mercury and antimony without high c o n c e n t r a t i o n s of 

m 

g o l d and s i l v e r , t h i s i n d i c a t e s one i s high above the zone of optimal 
g o l d m i n e r a l i z a t i o n . Copper c o n c e n t r a t i o n s i n the halos decrease 
markedly as one approaches t h i s zone of optimal m i n e r a l i z a t i o n . The 
presence of h i g h contents of g o l d - s i l v e r i n d i c a t e s a near approach 
to the zone of maximal m i n e r a l i z a t i o n , e s p e c i a l l y when a decrease i n 
the Ag/Au r a t i o i s apparent. The v e r t i c a l i n t e r v a l over which these 
elemental v a r i a t i o n s are manifested i s e q u i v a l e n t to the v e r t i c a l 
range of the supra-ore halos and i s approximately 200 - 300 metres. 
A decrease i n the content of g o l d and s i l v e r w i t h depth and an 
incre a s e i n the Ag/Au r a t i o means t h a t the zone of opt i m a l m i n e r a l i z 
a t i o n i s higher than the l e v e l of sampling or the d e p o s i t has been 
eroded." 
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CONCLUSIONS 

(1) The m i n e r a l i z a t i o n found on the H and Horace claims was 
deposited i n an epithermal environment. 

(2) The l a r g e s i l v e r geochemical anomaly and the weak g o l d 
geochemical anomaly suggest the exi s t e n c e of an epithermal 
s i l v e r - g o l d d e p o s i t * 

(3) The extent of the s i l v e r anomaly and the a s s o c i a t e d 
a l t e r a t i o n may i n d i c a t e the presence of a l a r g e volume of 
economic m i n e r a l i z a t i o n . 

(k) I f a s i l v e r - g o l d epithermal d e p o s i t e x i s t s a t C r i s s Creek 
and i f the zoning d e s c r i b e d by P o l i k a r p o c h k i n and K i t a e v i s 
a p p l i c a b l e to the area then the f o l l o w i n g i n t e r p r e t a t i o n of 
the data may be made• 

(a) The mineralogy, widespread a l t e r a t i o n , the exte n s i v e 
s i l v e r anomaly and a s s o c i a t e d v/eak base metal anomalies 
express an a s s o c i a t i o n c h a r a c t e r i s t i c of areas p e r i p h e r a l 
to and above any prec i o u s metal d e p o s i t (supra-ore h a l o ) • 

(b) The widespread s i l v e r geochemical anomaly suggests 
nearness to the best m i n e r a l i z e d zone. 
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RECOMMENDATIONS 

(1) An accurate g e o l o g i c and a l t e r a t i o n map should be compiled. 

(2) A c h i p sampling survey should be undertaken and the samples 
analysed f o r t h e i r g o l d and s i l v e r content. 

(3) The r a t i o of s i l v e r to go l d should be p l o t t e d and i f the r e s u l t s 
are p o s i t i v e a d r i l l i n g program should be conducted i n the areas 
of the lowest Ag/Au r a t i o s . 
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