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LARA PROJECT 

ORE MINERALOGY OF THE CORONATION AND CORONATION EXTENSION ZONES 

INTRODUCTION: P o l i s h e d t h i n - s e c t i o n s of 141 d r i l l core samples 
were r e c e i v e d from Dave Carson f o r examination, d e s c r i p t i o n and 
c l a s s i f i c a t i o n . Plans and s e c t i o n s showing l o c a t i o n s of holes 
samples were a l s o provided as w e l l as a complete l i s t i n g of 
d r i l l core assays, of the 141 s e c t i o n s r e c e i v e d , 108 were from 
the main Cor o n a t i o n Zone and 33 from the Coronation E x t e n s i o n . 

The mineralogy of the main Cor o n a t i o n Zone and of the 
Coronation E x t e n s i o n are very s i m i l a r and the general d e s c r i p t i o n 
of m i n e r a l s and ore types, below, a p p l i e s to both. However, 
d i s t r i b u t i o n s of ore types w i t h i n the two zones are shown on 
separate p l o t s . 

A r e p o r t prepared by CANMET i n 1987 summarised the mineralogy 
of the d e p o s i t and a l s o contained a s e r i e s of probe analyses of 
t e t r a h e d r i t e / t e n n a n t i t e g r a i n s . Some i n f o r m a t i o n concerning the 
s i l v e r content of galena and of e l e c t r u m g r a i n s was a l s o 
recorded. 

ASSAYS: A complete l i s t i n g s of assays from which samples f o r 
study were c o l l e c t e d , was provi d e d by Noranda. For convenient 
refer e n c e d u r i n g t h i s study a s h o r t e r assay f i l e was prepared by 
e x t r a c t i n g from the d r i l l hole l i s t i n g assay r e s u l t s r e l a t e d to 
s e c t i o n s f o r which t h i n - s e c t i o n s were prepared (Table 1). Using 
data from t h i s t a b l e , c o r r e l a t i o n m a t r i c e s were prepared showing 
the r e l a t i o n s h i p s between the elements of economic i n t e r e s t i n 
the d e p o s i t as a whole, and s e p a r a t e l y i n the Main and Ex t e n s i o n 
Zones (Table 2 ) . 



ORE MINERALOGY: The p r i n c i p a l ore minerals throughout the d e p o s i t 
are s p h a l e r i t e , p y r i t e , c h a l c o p y r i t e , galena and t e t r a h e d r i t e . 
B o r n i t e , r u t i l e and a r s e n o p y r i t e occur i n very small amounts and, 
as w i l l be d i s c u s s e d i n d e t a i l below, f i n e g o l d , or electrum, 
g r a i n s were observed i n many of the samples. The presence of 
tr a c e amounts of p e a r c e i t e was mentioned i n the CANMET r e p o r t , 
but d e f i n i t e i d e n t i f i c a t i o n of t h i s m i n e r a l was not made du r i n g 
the present study. Gangue minerals most commonly a s s o c i a t e d with 
the s u l f i d e s are c o a r s e l y c r y s t a l l i n e carbonate, and f i n e to 
medium gr a i n e d q u a r tz and f e l d s p a r ; s e r i c i t e i s l o c a l l y abundant 
i n h e a v i l y sheared samples. 

The estimated maxiumum widths of s p h a l e r i t e , p y r i t e , 
c h a l c o p y r i t e , galena and t e t r a h e d r i t e g r a i n s were noted d u r i n g 
the examination of i n d i v i d u a l t h i n - s e c t i o n s and are recorded i n 
Table 4. The r e s u l t s are summarised f o r a l l of these m i n e r a l s , 
except s p h a l e r i t e , i n F i g s 2,3,4 and 5. I t was co n s i d e r e d t h a t , 
because s p h a l e r i t e commonly occurs i n massive or semi-massive 
bands, a p l o t of t h i s type would not be u s e f u l . 

S p h a l e r i t e i s g e n e r a l l y the most abundant ore mineral 
present. I t occurs most commonly as semi-massive to massive bands 
from a few mm. to s e v e r a l cms. i n width, w i t h i n which are found 
abundant i n c l u s i o n s of the other s u l f i d e s s p e c i e s ( P l a t e s 1 and 
2). In zones a f f e c t e d by shearing, s u b - p a r a l l e l , arcuate 
f r a c t u r e s are commonly developed w i t h i n the s p h a l e r i t e and 
l e n t i c u l a r fragments are broken o f f along the margins of massive 
bands. 

S p h a l e r i t e a l s o occurs i n l e s s e r amounts as i r r e g u l a r 
i n c l u s i o n s w i t h i n the semi-massive c h a l c o p y r i t e bands to be 
d e s c r i b e d l a t e r ( P l a t e 7), and as i n t e r s t i t i a l g r a i n s w i t h i n 
bands of g r a n u l a r p y r i t e . 

P y r i t e i s g e n e r a l l y the next most abundant s u l f i d e . I t i s 
commonly found as subhedral to sub-rounded i n c l u s i o n s i n massive 
s p h a l e r i t e bands ( P l a t e s 1 & 2) These p y r i t e i n c l u s i o n s range 
from 0.5 to 1.5 mm. i n width and are are f r e q u e n t l y t r a v e r s e d by 
i r r e g u l a r f r a c t u r e s which are f r e q u e n t l y f i l l e d by f i n e s t r i n g e r s 



of c h a l c o p y r i t e , galena, t e t r a h e d r i t e and, r a r e l y , g o l d ( P l a t e 
18), Fine i r r e g u l a r i n c l u s i o n s of these m i n e r a l s and of 
s p h a l e r i t e are a l s o found w i t h i n u n f r a c t u r e d p o r t i o n s of the 
p y r i t e g r a i n s . In p o r t i o n s of the d e p o s i t where s h e a r i n g i s 
p a r t i c u l a r l y i n t e n s e , p y r i t e g r a i n s w i t h i n s p h a l e r i t e bands are 
f r e q u e n t l y p u l l e d out i n t o a d i s c o n t i n u o u s bands of i r r e g u l a r 
fragments. 
In a d d i t i o n to i t s common mode of occurrence as an i n c l u s i o n 

w i t h i n s p h a l e r i t e bands, p y r i t e a l s o occurs, i n some p a r t s of the 
d e p o s i t , as g e n e r a l l y f i n e g r a i n e d , s u b h e d r a l , g r a n u l a r 
aggregations or s t r i n g e r s . V a r y i n g subordinate amounts of the 
other s u l f i d e m i n e r a l s occur as anhedral g r a i n s w i t h i n the 
i n t e r s t i c e s of the p y r i t e aggregations ( P l a t e s 9 & 10). 

C h a l c o p y r i t e occurs f r e q u e n t l y , as anhedral, v e r y i r r e g u l a r y 
o u t l i n e d , i n c l u s i o n s w i t h i n massive or semi-massive s p h a l e r i t e 
bands. They o f t e n show some tendency to be elo n g a t e d p a r a l l e l to 
the banding of the s p h a l e r i t e and range from 0.1 to 0.5 mm. i n 
width ( P l a t e 1). W i t h i n the s p h a l e r i t e there are a l s o some very 
f i n e s t r i n g e r s of c h a l c o p y r i t e (and of galena) which appear to 
d e f i n e o r i g i n a l boundaries i n aggregations of g r a n u l a r 
s p h a l e r i t e , now annealed i n t o semi-massive or massive bands. 

In some p o r t i o n s of the d e p o s i t c h a l c o p y r i t e becomes the 
dominant s u l f i d e p r e s e n t . In these cases i t forms completely 
anhedral, semi-massive to massive s t r i n g e r s and bands, from 2 or 
3 mm. to s e v e r a l cms. i n width, which c o n t a i n subhedral p y r i t e 
i n c l u s i o n s to 0.75mm i n width and anhedral, g e n e r a l l y f i n e r 
i n c l u s i o n s of s p h a l e r i t e , t e t r a h e d r i t e and galena ( P l a t e s 5,6 & 
7) . 

T a r n i s h i n g of the c h a l c o p y r i t e i s not common; when present i t 
appears to be r e l a t e d to the presence of f i n e g o l d i n c l u s i o n s . 

Galena: Galena most o f t e n occurs as i r r e g u l a r i n c l u s i o n s , 
ranging from 0.1 to 0.5mm i n width w i t h i n massive s p h a l e r i t e 
bands. The galena i n c l u s i o n s are f r e q u e n t l y intergrown with 
g r a i n s of t e t r a h e d r i t e and c h a l c o p y r i t e , a l s o o c c u r i n g as 



i n c l u s i o n s w i t h i n the s p h a l e r i t e . Very o c c a s i o n a l l y galena i s the 
dominant s u l f i d e s p e c i e s - i n such cases i t forms semi-massive 
aggregations of anhedral g r a i n s , i n the 0.25 to 0.75mm. s i z e 
range, which c o n t a i n i r r e g u l a r i n c l u s i o n s of p y r i t e , c h a l c o p y r i t e 
and s p h a l e r i t e . 

In the CANMET re p o r t the s i l v e r contents of s e v e r a l galena 
g r a i n s , as determined by microprobe analyses, are d i s c u s s e d . The 
l i m i t of d e t e c t i o n f o r s i l v e r i n galena was c a l c u l a t e d to be 
210ppm; t h i s value was exceeded i n e i g h t of analyses on g r a i n s 
from the Ext e n s i o n Zone but i n on l y one g r a i n , out of ten 
analys e d , from the Main Coronation Zone. The e i g h t spots above 
d e t e c t i o n i n the Extension Zone contained an average of 300ppm 
Ag, w h i l e the s i n g l e d e t e c t a b l e value recorded from the Main 
Zone, was 310ppm. The r e l a t i o n s h i p s between shown i n Table 2 of 
t h i s r e p o r t shows t h a t , i n both zones, s i l v e r c o r r e l a t e s more 
s t r o n g l y with l e a d than with any other of the metals, s u g g e s t i n g 
t h a t galena i s l i k e l y to be host to a s i g n i f i c a n t p r o p o r t i o n of 
the s i l v e r present i n the d e p o s i t . 

T e t r a h e d r i t e i s of widespread occurrence as i n c l u s i o n s i n 
massive and semi-massive s p h a l e r i t e bands. I t forms anhedral to 
bulbous g r a i n s , ranging from 0.1 to 0.5mm i n diameter which are 
o f t e n a s s o c i a t e d or intergrow w i t h , galena and c h a l c o p y r i t e 
( P l a t e 2 ) . T e t r a h e d r i t e i s a l s o found as small i n c l u s i o n s i n the 
c h a l c o p y r i t e r i c h bands d e s c r i b e d above, and, i n one sample, i t 
i s the dominant s u l f i d e p resent and forms sub-rounded g r a i n s to 2 
OR 3mm i n width, with which are intergrown subordinate amounts of 
s p h a l e r i t e and p y r i t e . Subordinate amounts of t e t r a h e d r i t e a l s o 
occur as i n t e r s t i t i a l g r a i n s i n the granular p y r i t e aggregations 
r e f e r r e d to above ( P l a t e 9) and as o c c a s i o n a l d i s s e m i n a t i o n s of 
fr e e g r a i n s i n gangue. 

Nine complete probe analyses of t e t r a h e d r i t e g r a i n s were 
i n c l u d e d i n the 1987 CANMET Report, a copy of which i s at t a c h e d . 
These analyses show the g r a i n s to have compositions which vary 
w i d e l y w i t h i n the t e t r a h e d r i t e / t e n n a n t i t e c o m p o s i t i o n a l range and 
to have s i l v e r contents ranging from 0.3 to 14.8 p e r c e n t . 



However, although i t can thus be demonstrated that the 
t e t r a h e d r i t e c a r r i e s important amounts of s i l v e r , the c o r r e l a t i o n 
between s i l v e r and copper shown i n Table 2 i s not a stro n g one. 
This may e x p l a i n e d by the f a c t t h a t , as shown i n the CANMET 
r e s u l t s , the copper and s i l v e r contents of t e t r a h e d r i t e are 
almost e x a c t l y i n v e r s e l y p r o p o r t i o n a l to each other. 

Gold: Gold g r a i n s were observed i n 39 of the 141 t h i n - s e c t i o n s 
examined. They occur i n 33 of the 108 s e c t i o n s from the 
Coron a t i o n Zone and i n 6 of the 33 s e c t i o n s from the E x t e n s i o n 
Zone. The t o t a l numbers of g r a i n s observed i n the two zones were 
201 and 25 r e s p e c t i v e l y . In the Coro n a t i o n Zone the dimensions of 
the g o l d g r a i n s mostly l i e i n the 2 to 40 micron range but there 
are s e v e r a l g r a i n over 100 microns i n l e n g t h . In the E x t e n s i o n 
Zone the g o l d i s g e n e r a l l y somewhat f i n e r g r ained with most 
p a r t i c l e s l y i n g i n the 2 to 20 micron range. F i g . l i s a histogram 
of the areas of a l l of the gold g r a i n s from both zones; i t shows 
that the g r a i n s i z e s have an approximately lognormal 
d i s t r i b u t i o n . In Table 5 the t o t a l areas occupied by the g o l d i n 
each t h i n - s e c t i o n are l i s t e d ; a more ex t e n s i v e l i s t i n g of 
i n d i v i d u a l g r a i n s and t h e i r dimensions i s given i n Table 6. 

As i s shown i n P l a t e s 11 through 18, the gold occurs as 
i s o l a t e d i n c l u s i o n s i n other s u l f i d e m i n e r a l s , or as s t r i n g s of 
f i n e g r a i n s along g r a i n boundaries i n s u l f i d e a g g r e g a t i o n s . Some 
of the l a r g e r g r a i n s are encrusted by heavy b l u i s h t a r n i s h 
( P l a t e s 17 & 18). Table 5 i n c l u d e s a l i s t of the minerals which 
act as hosts f o r the gold p a r t i c l e s and i t can be seen t h a t 
t e t r a h e d r i t e i s the most common and p y r i t e the l e a s t common, host 
m i n e r a l . The la c k of gold p a r t i c l e s i n p y r i t e does not 
n e c e s s a r i l y mean that there i s no gold present i n that m i n e r a l 
but does i n d i c a t e t h a t , i f present, the gold must be conta i n e d 
w i t h i n the s u l f i d e l a t t i c e or i n s o l i d s o l u t i o n . The presence of 
gold i n a v a r i e t y of hosts, r a t h e r i n one or two p r e f e r r e d 
m i n e r a l s , i s r e f l e c t e d i n Table 2 by the lack of any st r o n g 
c o r r e l a t i o n s between gold c o n c e n t r a t i o n s and those of copper, 
l e a d or z i n c . 



In Table 5 the amount of f r e e gold observed i n t h i n - s e c t i o n s 
can be compared with reported assay v a l u e s from the samples they 
represent. The g e n e r a l lack of c o r r e l a t i o n between the amounts of 
gold observed and the reported values i n d i c a t e t h a t gold i s very 
v a r i a b l e i n d i s t r i b u t i o n and that s i g n i f i c a n t amounts may be 
contained, as s o l i d s o l u t i o n s , w i t h i n s u l f i d e g r a i n s . 

E l e c t r o n microprobe examination of s e v e r a l p a r t i c l e s of gold 
from the d e p o s i t were d i s c u s s e d i n the CANMET r e p o r t ; the authors 
reported t h a t the s i l v e r content of s e v e r a l of the l a r g e s t g r a i n s 
they observed, ranged from 36.4 to 42.3 per cent. S t r i c t l y 
speaking, t h e r e f o r e , the gold i n t h i s d e p o s i t appears to be a 
h i g h - s i l v e r v a r i e t y of electrum and the t a r n i s h i n g o f t e n 
a s s o c i a t e d w i t h the l a r g e r gold g r a i n s i s l i k e l y r e l a t e d to t h e i r 
high s i l v e r c o ntent. 

CLASSIFICATION OF THE ORE: The m i n e r a l o g i c a l composition and 
t e x t u r e of the ore i n t h i s d e p o s i t show continous v a r i a t i o n and 
there appear to be no w e l l d e f i n e d boundaries s e p a r a t i n g 
d i f f e r e n t v a r i e t i e s . The degree of v a r i a b i l i t y i s demonstrated by 
the frequent l a c k of agreement between the observed mineralogy of 
a p o l i s h e d s e c t i o n and reported metal content of the i n t e r v a l 
from which i t was s e l e c t e d . 

However, f o r p r a c t i c a l purposes, the ore has been d i v i d e d i n t o 
the types d e s c r i b e d below and l i s t e d i n Table 1. General 
d i s t r i b u t i o n of these ore types w i t h i n the C o r o n a t i o n and 
Coronation E x t e n s i o n Zones i s shown i n F i g u r e s 6 through 11. 

Type A: T h i s i s the commonest type of ore i n the Lara Deposit. 
I t c o n s i s t s of massive and semi-massive bands of s p h a l e r i t e from 
a few mm. to s e v e r a l cms. i n width i n which are embedded abundant 
i n c l u s i o n s of a l l of the other s u l f i d e s present i n the 
d e p o s i t ( P l a t e s 1,2 &3) .The s p h a l e r i t e i s g e n e r a l l y rather 
homogeous i n nature but i n the more h e a v i l y sheared zones i t 
contains many, s u b - p a r a l l e l arcuate f r a c t u r e s and, at the margins 
of massive bands, i s broken up i n t o l e n t i c u l a r fragments up to 
about 0.25mm. i n width. 



P y r i t e , g e n e r a l l y , forms the most abundant i n c l u s i o n s i n the 
s p h a l e r i t e bands. I t forms equant, sometimes subhedral, g r a i n s 
which l i e mostly i n the 0.25 to 0.75mm. s i z e range. The p y r i t e 
g r a i n s are much more h e a v i l y f r a c t u r e d than those of the other 
s u l f i d e s and, i n the more h e a v i l y sheared zones, are broken up 
i n t o t r a i n s of i r r e g u l a r fragments. The f r a c t u r e s w i t h i n p y r i t e 
g r a i n s are f r e q u e n t l y f i l l e d with f i n e s t r i n g e r s of the other 
s u l f i d e s p e c i e s present and, on rare o c c a s i o n s , by f i n e v e i n l e t s 
of gold ( P l a t e 18). 

C h a l c o p y r i t e and galena make up the next most abundant set of 
i n c l u s i o n s i n the s p h a l e r i t e bands. T h e i r r e l a t i v e p r o p o r t i o n s 
vary g r e a t l y and i n some cases one or other of the two may be 
absent e n t i r e l y . They both form very i r r e g u l a r l y o u t l i n e d , 
anhedral g r a i n s , o f t e n with wispy t e r m i n a t i o n s , which are 
g e n e r a l l y extended p a r a l l e l to the banding of the s p h a l e r i t e and 
vary i n width from a few microns up to 0.5mm. The c h a l c o p y r i t e 
and galena are o f t e n intergrown with each other and with the 
p y r i t e i n c l u s i o n s d i s c u s s e d above. 

T e t r a h e d r i t e i s a l s o of widespread occurrence as an i n c l u s i o n 
i n s p h a l e r i t e . I t forms anhedral to o c c a s i o n a l l y sub-rounded 
g r a i n s up to 0.3mm i n width which are intergrown with 
c h a l c o p y r i t e , p y r i t e and, most commonly, with galena. 

Minor amounts of a r s e n o p y r i t e can be observed i n Type A ores 
and very f i n e rounded i n c l u s i o n s of b o r n i t e occur o c c a s i o n a l l y 
w i t h i n p y r i t e g r a i n s ; small amounts of p e a r c e i t e were noted i n 
the CANMET study but have not been observed i n the present set of 
samples. 

As l i s t e d i n Table 5 and d i s c u s s e d above, f i n e i n c l u s i o n s of 
gold occur s p o r a d i c a l l y w i t h i n the Type A samples. The gold may 
be found w i t h i n any of the s u l f i d e minerals and i s o f t e n l o c a t e d 
a t , or c l o s e to, i n t e r g r a n u l a r boundaries. 

Type B: In some zones c h a l c o p y r i t e r e p l a c e s s p h a l e r i t e as the 
dominant c o n s t i t u e n t ; ores i n these zones have been c l a s s i f i e d as 
Type B. In these zones c h a l c o p y r i t e forms very i r r e g u l a r l y 
o u t l i n e d semi-massive to massive bands w i t h i n which are i n c l u d e d 



s u b o r d i n a t e amounts of p y r i t e , galena, s p h a l e r i t e and 
t e t r a h e d r i t e ( P l a t e s 5,6 & 7). 

P y r i t e may occur as equant subhedral g r a i n s , s i m i l a r to 
those found i n Type A Ore, but o f t e n occurs as sparse, much f i n e r 
g r a i n s . S p h a l e r i t e forms i r r e g u l a r y o u t l i n e d i n c l u s i o n s to 0.5mm 
i n width, while galena and t e t r a h e d r i t e form g e n e r a l l y f i n e r 
i n c l u s i o n s i n the 0.1 to 0.25m range. Fine gold i n c l u s i o n s occur 
i n a few examples of Type B Ore (Table 5). 

Type C: Ores composed mainly of sub-equal amounts of 
s p h a l e r i t e and p y r i t e , accompanied by only minor amounts of 
c h a l c o p y r i t e , galena and t e t r a h e d r i t e ( P l a t e 8), are c l a s s i f i e d 
as Type C. As i n Type A, the s p h a l e r i t e forms semi-massive to 
massive bands i n which the p y r i t e occurs as equant, sometimes 
subhedral i n c l u s i o n s . The p y r i t e i s however, g e n e r a l l y 
f i n e r than i n Type A Ores, with most g r a i n s being l e s s than 
0.25mm i n width. The minor amounts of other s u l f i d e s which do 
accompany the s p h a l e r i t e i n Type D Ores, occur as very f i n e 
(<0.5mm) anhedral i n c l u s i o n s . 

Type D: Type D ores are composed e s s e n t i a l l y of aggregations of 
f i n e g r a i n e d p y r i t e accompanied by minor amounts of other 
s u l f i d e s . The p y r i t e occurs as subhedral equant g r a i n s , mostly 
i n the 0.15 to 0.25mm s i z e range. V a r y i n g amounts of s p h a l e r i t e , 
galena, t e t r a h e d r i t e and, o c c a s i o n a l l y , of c h a l c o p y r i t e occur as 
anhedral g r a i n , i n t e r s t i t i a l with respect to the p y r i t e 
a g gregations ( P l a t e 10). S e v e r a l cases i n which Type D ores 
c o n t a i n f i n e gold i n c l u s i o n s are l i s t e d i n Table 5 . 

Type E: In o c c a s i o n a l zones, the s u l f i d e s , r a t h e r than 
o c c u r r i n g i n the complex intergrowths d e s c r i b e d above, form 
d i s c r e t e g r a i n s which may be up to 0.5mm i n width but are 
g e n e r a l l y f i n e r and are disseminated i n the f e l s i c or carbonate 
m a t r i x . P y r i t e i s the s u l f i d e which most o f t e n occurs i n t h i s 
manner but bands of disseminated c h a l c o p y r i t e or s p h a l e r i t e have 
been observed. 



Type F: T e t r a h e d r i t e i s g e n e r a l l y present as a su b o r d i n a t e , 
f i n e g r a i n e d , c o n s t i t u e n t of the Lara Ores. However, i n one 
zone, LA-184;365.4m, i t forms sub-rounded g r a i n s up to s e v e r a l mm 
i n width and i s the dominant s u l f i d e p r e s e n t . This band has been 
c l a s s i f i e d as Type F Ore. The t e t r a h e d r i t e i s accompanied by 
subordinate amounts of s p h a l e r i t e and p y r i t e and minor 
in t e r g r o w t h s of c h a l c o p y r i t e and galena. S c a t t e r e d f i n e g o l d 
specks occur w i t h i n t e t r a h e d r i t e . 

I t i s i n t e r e s t i n g to note t h a t the zone c o n t a i n i n g t h i s 
t e t r a h e d r i t e - r i c h ore a l s o has the h i g h e s t s i l v e r content of a l l 
those from which samples were s e l e c t e d f o r t h i s study - i t 
c o n t a i n s 29.36 o z s / t S i l v e r . 

Type G: One band was observed i n which galena i s the dominant 
s u l f i d e - t h i s has been c l a s s i f i e d as Type G Ore. In t h i s zone 
the galena occurs as semi-massive s t r i n g e r s up to s e v e r a l mm i n 
width with which are intergrown v a r i a b l e subordinate amounts of 
c h a l c o p y r i t e and p y r i t e . 



APPENDIX: PROBE ANALYSES OF TETRAHEDRITE/TENNANTITE GRAINS LISTED 
IN CANMET REPORT. 

TABLE 1 

Q u a n t i t a t i v e EDXA a n a l y s i s o f t e t r a h e d r i t e / t e n n a n t i t e 

C o r o n a t i o n Zone 

N o . l No.2 No.3 No.4 No.5 
i1ement wt.% wt.% wt.% w t . % wt.% 

Cu 41.2 41.0 38.4 39.6 38.9 
Ag 0.4 0 . 3 1.4 1.2 2.0 
Fe 2.7 2.7 1.4 2.1 1.9 
Zn 5.2 5.2 6.1 5.6 6.3 
Sb 4.2 4.4 18.4 13.5 6.1 
As 1 9 . 3 20.4 9.2 13.1 18.2 
S 27.7 2 7 . 8 25.8 26.8 27.2 

100.7 101 . 8 100.7 101.9 100.6 

E x t e n s i o n Zone 

No.6 No.7 No.8 No.9 
Ele m e n t w t . % wt.% w t . % wt.% 

Cu 27.9 27.2 28.0 3 7 . 8 
Ag 14.1 14 . 8 13.8 2.4 
Fe 3.2 3.1 3.3 3.6 
Zn 3.8 3 . 8 3.7 5.3 
Sb 2 2 . 8 23.6 23.3 14.9 
As 4.4 3.5 4.2 14.9 
S 24.2 2 3 . 8 23.9 27.0 

100.4 9 9 . 8 100.2 100.7 

T e t r a h e d r i t e i n s p h a l e r i t e : Nos. 6, 7 , and 8 . 
T e t r a h e d r i t e i n g a n g u e : No. 3 . 
T e n n a n t i t e i n g a n g u e : N o s . 2 and 4. 
T e n n a n t i t e i n c h a l c o p y r i t e : No. 5 . 
T e n n a n t i t e i n g a l e n a : No. 1 . 
T e n n a n t i t e i n s p h a l e r i t e : No. 9 . 
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TABLE 1 

ASSAYS OF SAMPLES REPRESENTED BY POLISHED SECTIONS 

CORONATION ZONE 

(N.B.Assays are repeated when more than one sample was taken from a 
single assayed interval) 

DRILL 
HOLE 

12 

15 

22 

27 

33 

34 

36 

38 

39 

62 

DEPTH 
(M.) 

52.6 
53.0 
53.5 
54.5 

52.0 
53.0 
55.0 
55.7 

107.0 
110.0 
111.6 
111.8 

66.8 
68.2 
69.7 

74.7 
76.0 
76.5 

77.1 
78.5 
80.0 
81.0 

23.9 
24.2 
25.4 
26.5 
27.0 

75.0 
76.0 

51.8 
52.4 
52.8 

88.4 
88.8 

ORE 
TYPE 

E 
D 
B 
A 

A 
A 
A 
A 

D 
D 
E 
D 

E 
B 
B 

A 
A 
A 

A 
D 
A 
A 

A 
A 
D 
C 
A 

B 
B 

C 
A 
A 

A 
A 

BA 
% 

CU 

0.62 3.95 
0.59 0.04 
0.26 4.43 
0.18 1.22 

0.27 0.43 
0.45 0.14 
0.19 1.94 
0.25 1.20 

0.30 0.12 
0.25 0.42 
0.51 0.27 
0.51 0.27 

0.33 0.21 
0.40 1.92 
0.28 11.20 

0.10 0.74 
0.50 1.12 
0.60 0.30 

0.50 
0.92 
0.20 
0.30 

0.34 
0.34 
0.39 
0.36 
0.36 

1.04 
0.14 
0.81 
1.16 

1.42 
1.42 
0.09 
1.60 
1.60 

PB 
% 

0.16 
0.21 
0.63 
0.94 

ZN 
% 

1.60 
3.75 
5.53 
8.90 

AG 
OZ/T 

4.82 
3.01 
3.44 
4.02 

0.96 4.50 2.49 
0.43 2.95 2.56 
1.01 11.10 3.12 
0.69 7.10 12.05 

1.34 
0.33 
0.07 
0.07 

2.00 
0.55 
0.28 

2.70 
2.55 
0.18 
0.18 

3.30 
4.52 
1.48 

2.64 
0.66 
1.79 
1.17 

9.40 18.00 
1.60 4.80 
2.97 5.43 

9.25 18.00 29.20 
1.07 1.96 1.71 
0.68 13.80 1.15 
0.39 5.30 1.73 

1.45 
1.45 
0.15 
0.78 
0.78 

9.20 
9.20 
0.92 
5.10 
5.10 

7.50 
7.50 
1.44 
2.15 
2.15 

0.20 
0.05 
0.15 

0.14 
0.62 

0.49 
0.40 
1.00 

0.80 
0.30 

2.60 
0.66 

5.60 
1.50 

1.37 10.05 

2.50 18.10 
0.46 3.60 

1.05 
6.26 
4.30 

3.95 
4.85 

AU 
OZ/T 

0.203 
0.377 
0.076 
0.135 

0.103 
0.058 
0.255 
0.224 

0.062 
0.028 
0.635 
0.635 

4.79 0.114 
2.37 0.050 
4.45 0.125 

3.71 0.060 
2.55 0.047 
1.28 0.098 

0.117 
0.016 
0.022 
0.057 

1.345 
1.345 
0.113 
0.160 
0.160 

0.25 1.20 0.72 4.80 1.84 0.085 
0.30 1.48 0.33 1.53 1.41 0.040 

0.090 
0.300 
0.052 

0.032 
0.214 



89.6 C 
90.0 A 
91.0 A 
92.0 A 

63 113.0 D 
115.0 D 

64 37.7 D 
38.7 D 

67 171.0 A 
171.5 A 

129 48.0 A 
49.0 E 
49.5 A 

132 26.0 A 
26.7 A 
27.0 A 
27.5 A 
28.3 A 
28.7 A 
29.0 B 

134 17.0 A 
17.3 A 
17.8 A 
18.5 A 
19.8 A 
23.0 D 
26.0 A 
28.0 B 

135 10.5 A 
11.5 A 
12.6 A 
13.5 A 
14.2 A 

136 14.2 A 
15.7 A 

139 9.5 A 
29.7 A 
31.4 A 
33.1 A 
33.6 A 
34.0 A 
35.0 A 

141 4.0 A 
4.5 A 
5.0 A 
5.4 A 

0.62 
0.40 
0.40 
0.40 

0.13 
0.13 

0.27 
0.68 
0.65 

0.25 
0.17 
0.17 
0.29 
0.15 
0.15 

0.00 
0.00 
0.00 
0.00 
1.00 

0.30 
1.21 
1.21 
1.21 

0.46 
0.70 
0.70 
0.70 

3.60 
8.50 
8.50 
8.50 

4.85 
6.22 
6.22 
6.22 

1.98 1.85 8.20 
1.98 1.85 8.20 

0.25 
0.05 
0.46 

0.84 
0.02 
0.72 

4.90 
0.10 
6.55 

0.89 
0.13 
0.99 

0.47 2.00 4.60 2.93 
4.45 3.30 21.50 8.36 
4.45 3.30 21.50 8.36 
2.13 1.92 17.14 5.62 
1.28 11.27 27.34 17.76 
1.28 11.27 27.34 17.76 

1.28 
1.28 
1.24 
0.93 
1.80 
2.00 
1.33 

3.00 
2.00 
3.00 
2.00 
2.00 

8.80 14.21 
8.80 14.21 

1.40 
1.40 
0.98 10.00 10.27 
1.16 10.93 

1.59 
3.18 
0.38 

0.16 
0.56 
0.04 

3.31 
1.71 
1.60 
1.28 

5.00 25.00 10.00 
7.00 27.00 11.00 
5.00 22.00 11.00 
4.00 15.00 11.00 
4.00 23.00 8.00 

0.214 
0.318 
0.318 
0.318 

0.30 0.28 0.18 4.25 1.07 0.062 
0.48 0.13 0.10 1.90 0.54 0.040 

0.30 0.30 0.98 2.10 4.35 0.105 
0.30 0.30 0.98 2.10 4.35 0.105 

6.00 0.066 
6.00 0.066 

0.028 
0.144 
0.072 

0.040 
0.403 
0.403 
0.050 
0.144 
0.144 

0.60 1.00 0.12 4.56 0.75 0.043 

0.09 1.04 3.50 27.20 9.30 0.205 
0.22 
0.22 
0.24 
0.36 
0.38 
0.35 
0.58 

2.594 
2.594 
0.270 
0.026 
0.046 
0.148 
0.149 

0.432 
0.310 
0.370 
0.416 
0.087 

0.12 0.68 2.00 9.52 1.81 0.028 
0.11 1.28 4.56 24.00 7.75 0.100 

0.00 1.00 1.00 10.00 4.00 0.090 
0.15 0.58 1.92 10.90 1.52 0.044 
0.28 1.00 2.68 15.50 9.01 0.050 
0.18 0.92 1.60 11.90 5.86 0.496 
0.10 2.08 7.25 32.29 15.71 0.419 
0.08 1.74 8.60 26.74 10.09 0.220 
0.10 1.76 6.10 21.44 14.25 0.068 

0.20 1.32 10.90 21.20 20.02 2.425 
0.20 1.32 10.90 21.20 20.02 2.425 
0.20 1.32 10.90 21.20 20.02 2.425 
0.20 1.32 10.90 21.20 20.02 2.425 



18.0 A 
19.0 A 
20.0 C 
21.7 C 
23.5 D 
25.5 A 

142 64.5 D 
65.3 A 
66.0 A 

144 62.1 D 
62.6 A 

146 35.4 A 
36.5 A 

182 225.2 A 
225.7 A 
226.2 A 

184 356.0 A 
357.0 A 
358.2 A 
359.7 B 
359.9 B 
365.4 F 

199 128.5 D 
130.8 D 
131.8 C 
132.7 C 

203 35.7 A 
36.2 A 

40 46.5 A 
48.0 A 
49.0 A 
50.1 B 
50.6 B 

42 110.4 A 

44 77.0 C 
77.0 C 
78.5 A 
80.7 B 
80.9 E 
82.0 E 

0.20 0.96 
0. 20 0.96 
0. 28 1. 28 
0. 26 0. 70 
0.32 0. 76 
0. 54 0.37 

0. 53 0. 00 
0. 28 1. 02 
0. 30 0. 34 

0. 24 1. 11 
0. 18 1. 96 

0. 08 4. 75 
0. 08 4. 75 

0. 08 3. 20 
0. 04 4. 76 
0. 20 1. 08 

0. 60 0. 40 
0. 31 0. 30 
0. 31 0. 42 
0. 32 12. 90 
0. 32 12. 90 
0. 37 9. 25 

0. 38 0. 04 
0. 13 0. 49 
0. 44 0.35 
0. 26 0. 49 

0. 16 1. 51 
0. 16 1. 51 

CORONATION EXTENSION ZONE 

0. 70 0. 95 
0. 51 1. 44 
0. 51 1. 44 
0. 92 0. 80 
1. 50 2. 31 

0. 18 0. 62 

1. 15 0. 27 
1. 15 0. 27 
0. 35 0. 36 
3. 70 1. 36 
3. 70 1. 36 
0. 35 0. 63 

6. 72 18. 00 10. 12 0.277 
6. 72 18. 00 10.12 0. 277 
2. 70 12. 80 3. 47 0. 045 
0. 80 7. 46 1. 76 0. 039 
0. 78 6. 53 3. 53 0. 026 
0.08 2. 75 1. 42 0. 228 

0. 02 0. 04 0. 22 0. 378 
0. 46 2. 42 1. 64 0. 179 
0. 53 4. 75 1. 41 0. 020 

1. 00 3. 58 5. 34 0. 231 
1. 90 8. 40 3. 52 0. 056 

3. 80 22. 70 16. 47 0.113 
3. 80 22. 70 16. 47 0. 113 

7. 00 27. 75 6. 65 0. 171 
5. 85 31. 72 9. 54 0. 179 
8. 80 34. 50 7. 60 0. 156 

1. 23 3. 20 1. 86 0. 190 
1. 09 6. 00 1. 80 0. 037 
0. 36 2. 32 0. 88 0. 018 
0. 13 2. 08 3. 81 1. 081 
0. 13 2. 08 3. 81 1. 081 
0. 16 3. 40 29. 36 0. 485 

0. 63 1. 31 1. 84 0. 358 
0. 35 4. 25 6. 46 0. 360 
0. 15 2. 58 2. 23 0.104 
0. 27 11. 20 1. 50 0. 070 

1. 27 12. 60 3. 38 0. 158 
1. 27 12. 60 3. 38 0. 158 

4. 50 10. 90 18. 20 0. 184 
3. 10 13. 30 8. 12 0. 198 
3. 10 13. 30 8. 12 0. 198 
0. 04 0. 27 0. 97 0. 218 
0. 10 4. 76 4. 30 0. 620 

6. 75 16. 20 7. 00 0. 116 

0. 34 1. 04 0. 85 0. 193 
0. 34 1. 04 0. 85 0. 193 
8. 37 33. 00 14. 40 0. 073 
0. 28 0. 95 2. 39 1. 126 
0. 28 0. 95 2. 39 1. 126 
2. 46 22. 10 2. 72 0. 150 



48 93.4 A 0.37 0.86 2.38 19.93 5.09 0.066 

51 102.6 A 0.22 2.86 4.50 16.02 16.35 0.261 
102.8 A 0.22 2.86 4.50 16.02 16.35 0.261 
103.0 B 1.49 0.38 0.39 0.87 0.25 0.067 

77 62.3 B 0.25 1.16 6.45 21.60 13.28 0.560 
62.5 A 0.25 1.16 6.45 21.60 13.28 0.560 
62.6 A 0.25 1.16 6.45 21.60 13.28 0.560 
64.2 A 0.37 1.59 5.80 13.70 15.03 0.190 

80 210.0 C 1.07 0.13 0.63 1.17 2.12 0.069 
210.6 A 0.40 0.73 5.00 11.70 6.46 0.121 
210.7 G 0.27 2.40 14.40 6.80 8.87 0.622 
210.9 G 0.27 2.40 14.40 6.80 8.87 0.622 
212.5 B 0.52 2.60 0.44 7.20 2.92 0.151 
213.5 A 0.52 0.41 0.84 6.00 2.47 0.096 

85 88.5 A 0.40 0.69 0.32 15.40 4.71 0.057 
89.0 A 0.90 1.82 1.60 12.80 11.62 0.173 
89.8 A 0.36 3.16 0.36 4.40 2.58 0.372 
90.0 D 0.36 3.16 0.36 4.40 2.58 0.372 

114 74.5 A 1.50 0.57 4.25 8.00 10.21 0.044 
75.5 A 0.21 0.06 1.35 7.75 1.95 0.116 
76.0 A 0.26 2.76 9.30 32.92 8.69 0.059 



TABLE 2: COEFFICIENTS OF CORRELATION BETWEEN METALS IN 
ASSAYS LISTED IN TABLE 1 

A) MAIN ZONE AND EXTENSION ZONE 

CU PB ZN AG 
PB 0.053 
ZN 0.129 0.764 
AG 0.312 0.625 0.578 
AU 0.144 0.079 -0.008 0.302 

B) MAIN ZONE ONLY 

CU PB ZN AG 
PB 0.052 
ZN 0.149 0.836 
AG 0.342 0.634 0.580 
AU 0.131 0.115 0.054 0.372 

C) EXTENSION ZONE ONLY 

CU PB ZN AG 
PB 0.140 
ZN 0.032 0.579 
AG 0.164 0.616 0.569 
AU 0.311 -0.070 -0.367 -0.133 



TABLE 3 

SUMMARY OF SULFIDE MINERALOGY 

CORONATION ZONE 

DRILL DEPTH 
HOLE (M.) 

PRINCIPAL 
SULFIDES 

SUBORDINATE 
SULFIDES 

TRACES 

12 52.6 MINOR DISSEM PYR 
53.0 PYR 
53.5 CPY>PYR 
54.5 SPH>CPY>PYR>GAL 

15 52.0 PYR>SPH 
53.0 SPH>PYR>CPY 
55.0 CPY>SPH>PYR 
55.7 PYR>SPH>CPY 

22 107.0 PYR 
110.0 PYR 
111.6 SCATT.FINE CPY 
111.8 PYR 

27 66.8 TRACES SULFIDES ONLY 
68.2 PY>CPY 
69.7 CPY>PY 

33 74.7 SPH>PYR>GAL 
76.0 SPH-CPY 
76.5 SPH>PYR>GAL 

34 77.1 SPH>PYR>GAL>TETRA 
78.5 PYR>SPH>GAL 
80.0 SPH>PYR 
81.0 SPH>PYR>CPY 

36 23.9 PYR>SPH>CPY 
24.2 CPY>SPH 
25.4 PYR 
26.5 MINOR DISSEM SULFIDES 
27.0 SPH>CPY>PYR 

38 75.0 CPY>PYR>SPH 
76.0 CPY>SPH>PYR 

39 51.8 PYR>SPH>GAL 
52.4 SPH=PYR>GAL 
52.8 SPH>PYR>CPY 

62 88.4 PYR>SPH 
88.8 SPH>PYR 
89.6 PYR>SPH 
90.0 SPH>PYR 
91.0 SPH>PYR>CPY 
92.0 SPH>PYR>CPY 

SPH>GAL 
TETRA>SPH>GAL 
TETRA 

CPY>GAL>TETRA 
TETRA>GAL 
GAL>TETRA 
TETRA>GAL 

SPH>GAL>TETRA 
CPY>GAL> SPH>TETRA 

CPY>TETRA>GAL> SPH 

SPH 
SPH>GAL 

TETRA 
GAL=PYR 

CPY 
GOLD 

GOLD 

CPY GOLD 
GOLD 

GOLD 

GOLD 

CPY 

CPY 

CPY GOLD 
CPY 

GAL>CPY>TETRA 
TETRA>GAL 

GAL>TETRA 
TETRA 

CPY>TETRA>GALENA 

GAL 
TETRA>GAL 
TETRA=GAL 

CPY>TETRA 
CPY>TETRA 
GAL>YETRA 

CPY>GAL>TETRA 
CPY>GAL>TETRA 
CPY>GAL 
GAL>TETRA>CPY 
GAL>TETRA 
GAL 

GAL PYR AU 
GOLD 
GOLD 
GOLD 

GOLD 

GOLD 

63 113.0 PYR SPH>TETRA CPY 



115.0 PYR SPH GAL>CPY 

64 37.7 PYR SPH>TETRA>GAL 
38.7 PYR>SPH>GAL TETRA 

67 171.0 SPH>PYR GAL>CPY>TETRA 
171.5 SPH>PYR CPY>GAL>TETRA 

129 48.0 PYR>SPH GAL>TETRA>CPY 
49.0 TRACES SULFIDES 
49.5 PYR>SPH>CPY GAL 

132 26.0 SPH>PYR>CPY GAL GOLD 
26.7 SPH>PYR>CPY GAL TETRA 
27.0 SPH>PYR>CPY GAL>TETRA 
27.5 SPH>PYR>CPY GAL>TETRA 
28.3 SPH>PYR>GAL CPY>TETRA 
28.7 SPH>PYR CPY>GAL GOLD 
29.0 PYR>CPY SPH TETRA 

134 17.0 SPH>PYR GAL>TETRA>CPY 
17.3 SPH>CPY>PYR>TETRA GAL GOLD 
17.8 SPH>PYR GAL>TETRA>CPY GOLD 
18.5 PYR>SPH GAL>TETRA>CPY 
19.8 SPH>PY>CPY GAL>TETRA 
23.0 CPY PYR>SPH 
26.0 SPH>SPH CPY>GAL TETRA 
28.0 CPY PYR=SPH 

135 10.5 SPH>PYR CPY>GAL>TETRA 
11.5 SPH>GAL CPY>PYR>TETRA 
12.6 SPH>PYR>CPY GAL=TETRA GOLD 
13.5 SPH>CPY>PY GAL TETRA 
14.2 SPH>CPY>GAL TETRA>PYR GOLD 

136 14.2 SPH>PYR GAL>CPY 
15.7 SPH>PYR GAL>TETRA CPY 

139 9.5 SPH>PYR GAL=CPY>TETRA 
29.7 SPH>PYR>CPY GAL 
31.4 SPH>PYR>GAL CPY>TETRA 
33.1 SPH>PYR>CPY>GAL TETRA GOLD 
33.6 SPH PYR>GAL>TETRA>CPY GOLD 
34.0 SPH GAL>CPY>PYR>TETRA GOLD 
35.0 SPH>PYR>CPY GAL>TETRA 

141 4.0 SPH>GAL PYR>CPY>TETRA GOLD 
4.5 SPH>GAL PYR>CPY>TETRA 
5.0 SPH>GAL>CPY>PYR TETRA 
5.4 SPH>CPY PYR 5.0 
18.0 SPH>PYR>CPY GAL ASPY 
19.0 SPH>GAL>PYR CPY TETRA 
20.0 SPH>PYR CPY>GAL 
21.7 CPY>SPH>PYR GAL>TETRA RUTILE 
23.5 PYR SPH>GAL>TETRA CPY 
25.5 PYR=SPH CPY 



142 64.5 PYR SPH 
65.3 PYR>CPY>SPH 
66.0 PYR>SPH GAL>TETRA>CPY 

144 62.1 PYR>SPH>CPY GAL>TETRA GOLD 
62.6 SPH>PYR CPY>GAL>TETRA 

146 35.4 SPH>CPY>PYR>GAL TETRA 
36.5 SPH>CPY PYR>GAL>TETRA 

182 225.2 SPH>CPY>PYR TETRA>GAL 
225.7 SPH>CPY>PYR>GAL>TETRA 
226.2 SPH>GAL>PYR CPY>TETRA GOLD 

184 356.0 CPY>GAL>SPH>PY 
357.0 SPH>PYR>GAL TETRA>CPY GAL GOLD 
358.2 SPH>PYR>CPY TETRA>GAL 
359.7 CPY SPH>PYR GOLD 
359.9 CPY SPH>PYR GOLD 
365.4 TETRA> SPH> PYR CPY GAL GOLD 

199 128.5 PYR SPH>GAL 
130.8 PYR TETRA GAL>CPY 
131.8 SPH>PYR>CPY GAL>TETRA GOLD 
131.8 SPH=PYR TETRA GALENA 
132.7 PYR=SPH CPY GAL 

203 35.7 SPH>PYR>CPY GAL 
36.2 PYR>SPH>CPY GAL 

CORONATION EXTENSION ZONE 

40 46.5 SPH>GAL>CPY TETRA 
48.0 SPH>PYR GAL>CPY>TETRA 
49.0 SPH>PYR>GAL TETRA CPY 
50.1 TRACES SULFIDES 
50.6 PYR=CPY SPH>TETRA>GAL GOLD 

42 110.4 SPH>GAL>CPY PYR ASPY 

44 77.0 MINOR DISSEM SULFIDES 
78.5 SPH>PYR>GAL CPY 
80.7 CPY>PYR SPH>GAL>TETRA GOLD 
80.9 SCATTERED TRACES SULFIDES 
82.0 MINOR DISS PYR 

48 93.4 SPH>PYR>GAL CPY 

51 102.6 SPH>PYR>CPY>GAL 
103.0 CPY>PYR SPH 

77 62.3 CPY>SPH>PYR 
62.5 SPH>GAL PY>CPY 



62.6 
64.2 

SPH>GAL>CPY 
SPH>GAL>PYR>CPY 

TETRA>PYR 
TETRA 

GOLD 

80 210.0 PYR 
210.6 SPH 
210.7 GAL>CPY 
210.9 GAL>PYR>SPH>CPY 
213.5 CPY>PYR>SPH 
213.5 PYR>SPH 

85 88.5 SPH>PYR 
89.0 SPH>CPY>PYR>GAL 
89.8 SPH>CPY 
90.0 PYR>CPY 

114 74.5 
75.5 
76.0 

SPH>PYR>GAL 
SPH>GAL>PYR 
SPH>GAL>CPY 

SPH>GAL>CPY 
CPY>PYR>GAL>TETRA 
PYR>SPH>TETRA 

GAL 
CPY>GAL 

TETRA>GAL 
TETRA 

SPH 

CPY 

GAL>PYR 
GOLD 

CPY 
PYR 

CPY 
TETRA 



TABLE 4 

SUMMARY OF SULFIDE GRAIN SIZE 
(Maximum Width of Grains in mm) 

CORONATION ZONE 

DRILL DEPTH SPH PYR CPY GAL TETRA 
HOLE (M.) 

12 52.6 
53.0 0.30 0.75 0.20 0.20 
53.5 0.25 0.75 5.00 0.25 0.75 
54.5 6.00 1.00 1.00 0.25 0.15 

15 52.0 5.00 0.75 1.00 0.05 0.05 
53.0 3.00 0.50 0.50 0.10 0.50 
55.0 2.00 1.00 2.50 0.05 0.05 
55.7 1.00 1.00 1.50 0.10 0.50 

22 107.0 0.10 0.50 0.10 0.10 0.10 
110.0 0.50 1.00 1.00 0.50 0.50 
111.6 
111.8 1.00 0.10 0.10 0.10 

27 66.8 
68.2 0.75 0.20 3.00 
69.7 0.20 0.30 8.00 0.10 

33 74.7 6.00 0.75 0.50 0.25 0.50 
76.0 4.00 0.50 4.00 0.05 
76.5 8.00 0.50 0.15 0.30 

34 77.1 10.00 0.50 0.02 0.10 0.50 
78.5 0.50 0.50 0.25 
80.0 4.00 1.00 0.40 0.20 0.20 
81.0 7.00 2.00 1.00 0.25 0.25 

36 23.9 1.00 1.00 0.20 0.20 0.20 
24.2 2.00 0.05 2.50 0.50 0.50 
25.4 0.50 0.75 0.10 0.10 0.10 
26.5 1.00 0.20 0.15 0.15 0.15 
27.0 8.00 1.00 2.50 0.10 

38 75.0 0.75 2.00 3.50 0.25 0.50 
76.0 2.00 1.00 2.50 0.10 0.10 

39 51.8 4.00 0.25 0.15 0.50 0.05 
52.4 2.50 0.50 0.25 0.25 0.50 
52.8 6.00 0.50 1.50 0.05 0.05 

62 88.4 0.20 
88.8 10.00 1.00 0.50 0.30 0.02 
89.6 3.00 1.00 2.50 0.10 
90.0 5.00 2.00 0.05 0.30 0.30 



91.0 5.00 
92.0 

63 113.0 0.50 
115.0 0.05 

64 37.7 0.50 
38.7 0.25 

67 171.0 5.00 
171.5 6.00 

129 48.0 2.00 
49.0 
49.5 10.00 

132 26.0 
26.7 8.00 
27.0 4.00 
27.5 10.00 
29.0 0.10 

134 17.0 8.00 
17.3 8.00 
17.8 10.00 
18.5 1.50 
19.8 6.00 
23.0 0.50 
26.0 7.50 
28.0 1.50 

135 12.6 8.00 
13.5 5.00 
14.2 8.00 

136 14.2 5.00 
15.7 15.00 

9.5 
29.7 25.00 
31.4 25.00 
33.1 5.00 
33.6 10.00 
34.0 10.00 
35.0 5.00 

4.0 10.00 
4.5 10.00 
5.0 10.00 
5.4 
18.0 10.00 
19.0 20.00 
20.0 5.00 
21.7 1.00 
23.5 1.00 
25.5 

64.5 0.20 
65.3 2.00 
66.0 5.00 

1.00 1. 00 0. 05 0. 05 

0.40 0. 05 0. 20 
0.50 0. 05 0. 05 

0.25 0. 10 0. 10 
0.20 0. ,40 0. 40 

2.00 0. 10 0. 05 0. 05 
0.75 0. 05 0. 02 0. 02 

2.00 0. 25 0. .25 0. 25 

1.00 1. 00 0. .25 

1.00 0. 75 0. 30 0. 10 
4. 50 0. 40 0. 20 

2.00 3. 00 0. .75 0. 50 
0.60 0. 75 

1.00 0. ,50 0. 50 
1.00 2. 00 0. .50 1. 00 
1.50 0. 20 0. 10 0. 20 
0.50 0. 20 0. .25 0. 20 
1.00 1. 00 0. 10 0. 10 
2.50 5. 00 0. 01 
1.00 0. 50 0. 05 
0.15 2. 50 

1.00 0. 50 0. 20 0. 20 
1.00 1. 00 0. 15 0. 10 
1.25 0. 50 0. 20 0. 25 

1.00 0. 50 0. 10 
1.50 0. 10 1. 00 0. 50 

1.00 2. 00 0. 50 
1.00 0. 25 0. 10 0. 10 
1.00 1. 50 0. 50 0. 10 
0.75 0. 05 0. 50 0. 25 
0.50 1. 50 0. 30 0. 15 
0.75 1. 00 0. 10 0. 10 

1.00 0. 50 0. 50 0. 75 
1.00 0. 50 0. 50 0. 75 
2.00 0. 50 1. 00 0. 50 
0.01 0. 02 
1.00 0. 75 0. 02 
0.40 1. 50 1. 50 0. 25 
1.00 0. 25 
1.00 1. 00 0. 20 0. 20 
1.00 1. 00 0. 50 0. 50 

0.20 
1.25 1. 50 
1.00 0.25 0. 50 0. 25 



144 62.1 0.40 3.50 
62.6 20.00 1.00 1.00 0.30 0, .02 

146 35.4 15.00 0.30 0.50 0.25 0, .25 
36.5 10.00 1.00 2.50 0.25 0, .10 

182 225.2 25.00 1.00 1.00 2, .00 
225.7 6.00 0.75 0.25 0.10 0, .50 
226.2 0.50 2.00 0.10 2, .00 

184 356.0 0.25 0.10 4.00 1.00 
357.0 7.50 1.00 0.05 0.20 0. .75 
358.2 7.50 1.50 1.50 0.25 0. .50 
359.7 1.00 0.50 25.00 
359.9 1.00 0.50 25.00 
365.4 7.50 3.00 0.50 0.10 7, .00 

199 128.5 0.20 
130.8 0.20 
131.8 10.00 0.75 3.00 0.30 0, .15 
131.8 7.00 1.00 0.15 2. .00 
132.7 10.00 1.00 0.75 

203 35.7 5.00 0.05 0.50 0.40 
36.2 0.50 1.00 2.00 0.10 

CORONATION EXTENSION ZONE 

40 46.5 6.00 0.20 0.25 0. ,05 
48.0 20.00 1.00 0.20 0.10 0. ,05 
49.0 15.00 1.00 0.05 0.50 0. ,25 
50.1 
50.6 2.50 0.30 0.50 0.05 0. ,05 

42 110.4 7.50 0.30 0.25 0.10 

44 77.0 1.00 0.50 0.01 0.20 
77.0 
78.5 10.00 1.00 0.05 0.10 
80.7 0.50 1.00 3.50 0.05 0. ,02 
80.9 
82.0 

48 93.4 6.00 0.50 0.75 0.10 

51 102.6 1.00 1.00 1.00 0.50 0. ,15 
103.0 0.05 2.00 5.00 

77 62.3 1.00 0.75 5.00 
62.5 6.00 1.00 1.00 0.10 
62.6 6.00 1.00 0.50 0.50 0. 10 
64.2 10.00 0.50 0.20 0.50 0. 20 

80 210.0 0.50 0.50 0.25 0.10 
210.6 25.00 1.00 1.00 1.00 
210.7 5.00 10.00 0. 02 



210. ,9 2. 00 5.00 1.50 
213. ,5 2. 00 0.80 5.00 0. 10 
213. 15 5. 00 1.00 0.50 0. 05 

88. ,5 10. 00 0.50 0.10 0. 10 0. 10 
89. ,0 5. 00 1.00 0.50 0. 10 0. 10 
89. ,8 5. 00 0.05 0.25 0. 05 
90. ,0 0. 10 0.50 0.40 

74. . -i 20. 00 0.75 0.05 0. 05 
75. ,5 25. 00 0.75 0.50 0. 10 0. 05 
76. .0 10. 00 2.00 0.05 0. 30 



TABLE 5 

LISTING OF SAMPLES CONTAINING FREE GOLD 

(Including number of grains in each slide 
and their combined areas in square microns) 

CORONATION ZONE 

DRILL DEPTH TOTAL TOTAL HOST AU ORE 
HOLE (M.) GRAINS AREA MINERALS ASSAY TYPE 

12 53.5 10 2204 TETRA + CPY 0.076 B 

15 52.0 1 42 SPH 0.103 A 
55.7 5 989 TETRA + SPH 0.224 A 

22 107.0 5 25 TETRA 0.062 D 
110.0 2 310 TETRA + SPH 0.028 D 
111.6 43 10225 CPY + TETRA 0.635 E 
111.8 9 614 CPY 0.635 D 

34 77.1 6 591 TETRA 0.771 A 

36 24.2 1 16 TETRA + SPH 1.345 A 
25.4 1 60 SPH 0.113 D 
26.5 2 25 CPY + SPH 0.160 C 
27.0 2 42 CPY 0.160 A 

38 75.0 4 198 TETRA + SPH 0.085 B 

39 52.4 1 75 GAL + SPH 0.300 A 

132 26.0 1 16 CPY + GAL 0.040 A 
26.7 2 61 TETRA + SPH 0.403 A 
28.7 1 12 GAL + SPH 0.144 A 

134 17.3 10 2177 SPH + TETRA 2.594 A 
17.8 1 75 GAL + SPH 2.594 A 
26.0 1 16 TETRA + SPH 0.148 A 

135 12.6 1 10 TETRA + GAL 0.370 A 
13.5 3 200 CPY + GAL 0.416 A 
14.2 1 21 CPY 0.087 A 

139 33.1 11 2720 TETRA + CPY + GAL 0.496 A 
33.6 2 60 SPH + TETRA 0.419 A 
34.0 4 1065 CPY 0.220 A 

141 4.0 10 1150 SPH + TETRA 2.425 A 

144 62.1 2 68 TETRA 0.231 D 

182 226.2 1 200 TETRA 0.156 A 

184 359.7 27 28279 CPY 1.081 B 
359.9 18 13933 CPY+PYR 1.081 B 
365.4 12 426 TETRA 0.485 F 



CORONATION EXTENSION ZONE 

40 50.6 15 565 CPY 0.620 B 

44 80.7 2 66 TETRA + GAL + CPY 1.126 B 

51 102.8 1 200 CPY+TET+GAL 0.261 A 

77 62.6 3 68 GAL + CPY 0.560 A 

80 210.9 1 650 GAL + SPH 0.622 G 

85 90.0 4 94 CPY 0.372 D 



TABLE 6 

LISTING OF OBSERVED GOLD GRAINS 
(Dimensions in Microns) 

CORONATION ZONE 

DRILL DEPTH GRAIN LENGTH WIDTH AREA 
HOLE (M.) 

1 7 2 14 
2 30 12 360 
3 45 12 540 
4 50 15 750 
5 15 8 120 
6 20 5 100 
7 10 10 100 
8 10 5 50 
9 11 10 110 
10 20 3 60 

2,204 

15 52.0 1 7 6 42 

55.7 1 12 5 60 
2 18 8 144 
3 30 7 210 
4 25 9 225 
5 35 10 350 

989 

22 107.0 1 
1 
1 
16 
6 

25 

1 25 10 250 
2 10 6 60 

310 

1 10 2 20 
3 1 3 

3 20 10 200 
4 3 3 9 
5 1 1 1 
6 6 3 18 



7 10 3 30 
8 15 12 180 
9 4 2 8 
10 15 5 75 
11 15 6 90 
12 10 6 60 
13 3 2 6 
14 2 1 2 
15 2 1 2 
16 2 2 4 
17 1 1 1 
18 3 2 6 
19 10 5 50 
20 25 10 250 
21 40 15 600 
22 8 3 24 
23 12 4 48 
24 100 40 4000 
25 40 20 800 
26 10 10 100 
27 30 15 450 
28 10 5 50 
29 10 5 50 
30 3 3 9 
31 15 6 90 
32 12 5 60 
33 10 8 80 
34 10 6 60 
35 20 12 240 
36 6 6 36 
37 5 5 25 
38 20 12 240 
39 20 10 200 
40 6 8 48 
41 20 10 200 
42 50 20 1000 
43 40 20 800 

10,225 

1 4 2 8 
2 2 1 2 
3 20 10 200 
4 5 4 20 
5 3 3 9 
6 15 10 150 
7 1 1 1 
8 20 8 160 
9 8 8 64 

614 

1 20 15 300 
2 8 8 64 
3 6 3 18 
4 10 8 80 
5 12 10 120 
6 3 3 9 



36 24.2 

25.4 

26.5 

27.0 

4 

15 

4 
3 

591 

16 

60 

16 
9 

25 

10 
32 

42 

38 75.0 20 
7 
2 
7 

140 
21 
2 
35 

198 

39 

132 

52.4 

26.0 

26.7 

15 

4 

10 
7 

28.7 

75 

16 

40 
21 

61 

12 

134 17.3 

17.8 

26.0 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

20 
40 
10 
10 
10 
10 
5 
4 
50 
50 

25 

15 

7 
4 
10 
10 
8 
7 
3 
3 
15 
15 

140 
160 
100 
100 
80 
70 
15 
12 
750 
750 

2,177 

75 

120 

135 12.6 

13.5 

10 

35 
15 



3 15 10 150 

200 

14.2 1 7 3 21 

139 33.1 1 10 7 70 
2 7 1 7 
3 40 15 600 
4 65 10 650 
5 40 10 400 
6 2 1 2 
7 5 1 5 
8 17 8 136 
9 15 12 180 
10 17 10 170 
11 50 10 500 

2,720 

33.6 1 7 5 35 
2 5 5 25 

60 

34.0 1 15 10 150 
2 5 3 15 
3 30 10 300 
4 40 15 600 

1,065 

141 4.0 1 30 5 150 
2 20 5 100 
3 7 2 14 
4 2 2 4 
5 10 5 50 
6 20 10 200 
7 25 15 375 
8 20 10 200 
9 3 3 9 
10 8 6 48 

1,150 

144 62.1 1 5 4 20 
2 12 4 48 

62.1 68 

182 226.2 1 20 10 200 

184 359.7 1 180 75 13500 
2 80 80 6400 
3 25 5 125 
4 30 7 210 



5 15 3 45 
6 15 3 45 
7 12 2 24 
8 10 5 50 
9 25 10 250 
10 60 25 1500 
11 10 2 20 
12 7 14 14 
13 3 2 6 
14 30 10 300 
15 30 10 300 
16 65 20 1300 
17 5 2 10 
18 30 25 750 
19 5 2 10 
20 30 25 750 
21 45 20 900 
22 40 20 800 
23 10 10 100 
24 20 1 20 
25 40 15 600 
26 50 3 150 
27 25 4 100 

28,279 

1 250 50 12500 
2 4 2 8 
3 2 2 4 
4 3 2 6 
5 30 8 240 
6 35 6 210 
7 15 8 120 
8 4 3 12 
9 6 3 18 
10 8 4 32 
11 20 10 200 
12 6 4 24 
13 6 3 18 
14 8 6 48 
15 2 1 2 
16 1 1 1 
17 25 10 250 
18 30 8 240 

13,933 

1 3 2 6 
2 6 6 36 
3 10 5 50 
4 10 3 30 
5 1 1 1 
6 8 2 16 
7 8 2 16 
8 3 2 6 
9 12 3 36 
10 15 3 45 
11 20 8 160 
12 6 4 24 



426 

CORONATION EXTENSION ZONE 

DRILL DEPTH GRAIN LENGTH WIDTH AREA 
HOLE (M.) 

40 50.6 1 3 1 3 
2 1 1 1 
3 15 10 150 
4 7 4 28 
5 10 10 100 
6 3 1 3 
7 7 2 14 
8 2 2 4 
9 1 1 1 
10 4 2 8 
11 1 1 1 
12 2 1 2 
13 15 7 105 
14 10 2 20 
15 25 5 125 

565 

44 80.7 1 7 6 42 
2 12 2 24 

66 

51 102.8 1 20 10 200 

77 62.6 1 10 5 50 
2 3 3 9 
3 3 3 9 

68 

80 210.9 1 65 10 650 

85 90.0 1 7 3 21 
2 4 3 12 
3 1 1 1 
4 12 5 60 

94 



P l a t e 1: T y p i c a l Type A Ore composed o f m a s s i v e s p h a l e r i t e w h i c h 
c o n t a i n s e q u a n t g r a i n s o f h e a v i l y f r a c t u r e d p y r i t e and a n h e d r a l 
c h a l c o p y r i t e and g a l e n a i n c l u s i o n s . LA-182; 22 5.7m. 

P l a t e 2: C o a r s e r g r a i n e d v a r i e t y o f Type A. The d a r k g r e y , 
m a s s i v e s p h a l e r i t e c o n t a i n s i n c l u s i o n s o f p y r i t e ( y e l l o w ) , 
c h a l c o p y r i t e ( o r a n g e ) , g a l e n a ( l i g h t g r e y ) a n d t e t r a h e d r i t e 
(medium g r e y ) . L A - 1 3 2 ; 27.5m. 



P l a t e 3: An e x a m p l e o f Type A i n w h i c h t h e m a s s i v e s p h a l e r i t e 
c o n t a i n s f e w e r i n c l u s i o n s t h a n were shown i n P l a t e s 1 and 2. 
I n t e r n a l f r a c t u r i n g o f t h e s p h a l e r i t e i s common. LA-146; 35.4m. 

P l a t e 4: An e x a m p l e o f h e a v i l y s h e a r e d Type A O r e . The m a s s i v e 
s p h a l e r i t e i n t h i s c a s e h as been b r o k e n up i n e l o n g a t e d o r 
l e n t i c u l a r f r a g m e n t s . LA-132; 27.5m. 



P l a t e 5: An e x a m p l e of Type B Ore i n w h i c h m a s s i v e c h a l c o p y r i t e 
i s t h e p r i n c i p a l component. I t c o n t a i n s m i n o r a n h e d r a l i n c l u s i o n s 
o f s p h a l e r i t e and g a l e n a . LA-40; 50.0m. 

Pla t e 6: T h i s example of Type B Ore c o n t a i n s subhedral g r a i n s of 
p y r i t e i n a d d i t i o n to anhedral i n c l u s i o n s of s p h a l e r i t e and 
galena. LA-27; 69.7m. 



P l a t e 8: Type C Ore composed m a i n l y o f s u b - e q u a l a mounts o f 
s u b h e d r a l p y r i t e and a n h e d r a l s p h a l e r i t e . L A - 1 4 1 ; 20.0m. 



P l a t e 9: Type C O r e . A s Type D o r e becomes more p y r i t e - r i c h i t 
g r a d e s i n t o Type D Ore w h i c h i s made up m a i n l y o f f i n e g r a i n e d 
p y r i t e a c c o m p a n i e d by v a r y i n g , m i n o r amounts o f s p h a l e r i t e , 
g a l e n a and t e t r a h e d r i t e . L A - 3 9 ; 51.8m. 

P l a t e 10: Type D Ore composed o f f i n e l y g r a n u l a r p y r i t e w i t h 
m i n o r amounts o f i n t e r s t i t i a l s p h a l e r i t e ( d a r k g r e y ) and 
t e t r a h e d r i t e (medium g r e y ) . L A - 6 4 ; 38.7m. 



P l a t e 1 1 : G r a i n s o f g o l d and m i n o r g a l e n a l o c a t e d a l o n g a 
b o u n d a r y b e t w e e e n s p h a l e r i t e ( d a r k g r e y ) and t e t r a h e d r i t e (medium 
g r e y ) . L A - 1 5 ; 55.7m. 



P l a t e 14: A s t r i n g e r of f i n e gold and galena i n c l u s i o n s i n 
massive s p h a l e r i t e . LA-134; 17.3m. 



P l a t e 15: Gold g r a i n s i n c l u d e d i n a c h a l c o p y r i t e / t e t r a h e d r i t e 
i n t e r g r o w t h . LA-22; 111.6m. 

P l a t e 16: A s m a l l , i s o l a t e d g o l d i n c l u s i o n i n t e t r a h e d r i t e c l o s e 
to a boundary w i t h s p h a l e r i t e . LA-139; 33.lm. 



P l a t e 17: L a r g e g o l d g r a i n w i t h h e a v y b l u e - g r e y t a r n i s h 
i n d i c a t i n g t h e p r e s e n c e o f s i g n i f i c a n t a mounts o f s i l v e r . 
L A-184; 359.7m 

P l a t e 18: G o l d v e i n l e t s i n f r a c t u r e d p y r i t e . The h e a v y t a r n i s h 
n o t e d i n P l a t e 17 i s a g a i n p r e s e n t . L A - 1 8 4 ; 359.7m. 


