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INTRODUCTION 

T h i s r e p o r t was w r i t t e n i n o r d e r t o c o r r e l a t e 
a l l t h e i n f o r m a t i o n on hand i n r e s p e c t t o g o l d and s i l v e r 
v a l u e s as t h e y o c c u r on t h e M o t h e r l o d e - G r e y h o u n d p r o p e r t y 
and on t h e v a r i o u s a d j o i n i n g p r o p e r t i e s on w h i c h work was 
c a r r i e d o u t d u r i n g 1973 and 1974. The r e p o r t i s d i v i d e d up 
i n t o s e v e r a l s e c t i o n s as f o l l o w s : 

SECTION 1 - MANNER OF OCCURRENCE AND STATISTICAL DATA 

A. MOTHERLODE-SUNSET AREA 
B. GREYHOUND AREA 
C. GOTCHA GROUP 
D. SAN JACINTO GROUP 

SECTION 2 - RECOVERABILITY 

SECTION 3 - SUMMARY AND RECOMMENDATIONS FOR FUTURE WORK 

S i l v e r and g o l d a r e t h e two p r e c i o u s m e t a l s o f 
i n t e r e s t on w h i c h we have d a t a and o f t h e s e g o l d i s by f a r t h e 
most i m p o r t a n t . Mascot M i n e s & P e t r o l e u m s L i m i t e d ('Mascot') 
c a r r i e d o u t a c e r t a i n number o f a s s a y s f o r g o l d and s i l v e r and 
t h e s e a r e t a b u l a t e d a t t h e back o f e a c h r e s p e c t i v e s u b s e c t i o n . 
I n a d d i t i o n , we had a c c e s s t o a s s a y d a t a from work c a r r i e d o u t 
by p r i o r owners and o p e r a t o r s and t h i s d a t a has a l s o been t a b u l a t e d . 

A s t u d y was made o f v a r i a t i o n s i n t h e g o l d and s i l v e r 
v a l u e s i n r e l a t i o n t o t h e copper c o n t e n t o f t h e o r e and v a r i a n c e 
c u r v e s drawn up f o r t h e M o t h e r l o d e - S u n s e t a r e a and f o r t h e Gre y ­
hound a r e a . A l t h o u g h t h e r e i s q u i t e a s c a t t e r t o t h e p l o t t e d 
v a l u e s i t was s t i l l p o s s i b l e b y v i s u a l a v e r a g i n g t o draw smooth 
c u r v e s w h i c h s h o u l d be q u i t e m e a n i n g f u l . These graphs a r e a t t a c h e d 
a t t h e back o f each s u b s e c t i o n . 
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The p r e c i o u s m e t a l c o n t e n t and t h e s i z e and shape 
o f t h e S u n s e t , S u l p h i d e s t o p e and M o t h e r l o d e s h a f t a r e a o r e -
b o d i e s a r e a l l v e r y s i m i l a r , so t h a t a l l t h r e e were c o n j e c t u r e d 
t o have o r i g i n a l l y been c o n n e c t e d up and have formed p a r t o f 
t h e same m i n e r a l s t r u c t u r e . The main M o t h e r l o d e orebody had 
an o v e r a l l average p r e c i o u s m e t a l c o n t e n t w h i c h was a l s o v e r y 
s i m i l a r t o t h e o t h e r t h r e e so t h a t , a l t h o u g h we do not have any 
d a t a i n r e s p e c t t o t h e d i s t r i b u t i o n o f t h e v a l u e s i n t h e M o t h e r -
l o d e p i t , i t i s presumed t o have been v e r y s i m i l a r . A v e r a g e 
y e a r l y p r o d u c t i o n v a l u e s f r o m t h i s a r e a i n t h e e a r l y days were 
used t o h e l p c o n s t r u c t t h e g r a de v a r i a n c e c u r v e s . 

M i n e r a l i z a t i o n i n t h e Greyhound b a s i n i s q u i t e 
d i f f e r e n t f r o m t h a t i n t h e M o t h e r l o d e so t h a t s e p a r a t e v a r i a n c e 
c u r v e s were drawn up f o r t h a t orebody. On t h e G o t c h a and San 
J a c i n t o groups t h e copper c o n t e n t and p r e c i o u s m e t a l v a l u e s were 
q u i t e low and t h e r e was l i t t l e v a r i a t i o n o f v a l u e so t h a t t h e 
v a l u e s were t a b u l a t e d o n l y . 

SECTION 1 - MANNER OF OCCURRENCE AND STATISTICAL DATA 

A. MOTHERLODE-SUNSET AREA 

O.E. LeRoy i n Memoir 19 p u b l i s h e d i n 1913 
(page 49) speaks o f p r e c i o u s m e t a l s a t t h e M o t h e r l o d e 
as f o l l o w s : "The copper, g o l d and s i l v e r v a l u e s a r e 
m a i n l y i n t h e c h a l c o p y r i t e . " The y e a r b e f o r e , i n 
1912, i n Memoir 21 (page 61) he spoke o f p r e c i o u s 
m e t a l s a t P h o e n i x i n t h e s e words: " C h a l c o p y r i t e i s 
t h e most i m p o r t a n t and v a l u a b l e m e t a l l i c m i n e r a l and 
c o n t a i n s not o n l y a l l t h e copper, b u t t h e g o l d and 
s i l v e r v a l u e s as w e l l . " On page 62 he says f u r t h e r : 
"The p y r i t e as a r u l e c a r r i e s no v a l u e s w h a t e v e r i n 
copper, g o l d o r s i l v e r . " 

Inasmuch as t h e o v e r a l l grade o f o r e a t P h o e n i x 
i s v e r y s i m i l a r t o t h a t o f t h e M o t h e r l o d e one m i g h t 
e x p e c t t h e p y r i t e a t t h e M o t h e r l o d e a l s o t o be b a r r e n 
o f p r e c i o u s m e t a l s . T h i s may be so as we do not have 
any knowledge o f m i n e r a l o g i c a l s t u d i e s i n t h i s a r e a . 
However, we have a s s a y e d a number o f h i g h - p y r i t e , low-
c h a l c o p y r i t e samples w h i c h have g i v e n good v a l u e s i n 
g o l d and we have a l s o n o t e d good g o l d v a l u e s i n low-
p y r i t e , l o w - c h a l c o p y r i t e samples, so t h a t we s h o u l d 
keep on open mind i n t h i s r e g a r d . Some a s p e c t s o f 
t h e o c c u r r e n c e s may be d i f f e r e n t from t h o s e a t P h o e n i x . 
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A s t u d y o f t h e d a t a appended a t t h e end o f t h i s 
s e c t i o n w i l l show t h a t some q u i t e h i g h v a l u e s i n g o l d o c c u r 
n e a r t h e f o o t w a l l o f t h e S u l p h i d e S t o p e orebody, and t h a t t h e 
g o l d / c o p p e r r a t i o i s a l s o h i g h h e r e . T h i s c h a r a c t e r i s t i c a l s o 
a p p e a r s t o a p p l y t o a g r e a t e r o r l e s s e r d e g r e e t o t h e e x t e n s i o n 
o f t h e S u l p h i d e zone as shown by t h e S u r e t y O i l s and M i n e r a l s 
L t d . ('Surety') d a t a , and t o t h e S u n s e t o r e b o d y . We do n o t 
have any d a t a a v a i l a b l e as t o v a r i a t i o n s i n t h e p r e c i o u s m e t a l 
c o n t e n t i n t h e M o t h e r l o d e S h a f t zone o r i n t h e M o t h e r l o d e M a i n 
zone, b u t i t i s q u i t e p o s s i b l e t h a t t h e s e c o u l d be s i m i l a r . I n 
t h i s r e s p e c t t h e M o t h e r l o d e c o u l d be s i m i l a r t o t h e P h o e n i x 
o r e b o d i e s as v a r i a t i o n i n t h e g o l d / c o p p e r r a t i o a p p a r e n t l y i s 
a c h a r a c t e r i s t i c t h e r e as w e l l . M.S. H e d l e y and K.D.P. Watson 
i n 1945 i n B u l l e t i n No. 20, P a r t I I I , n o t e t h a t "some o r e 
r e m a i n i n g i n t h e B r o o k l y n and Knob H i l l - I r o n s i d e s mines i n 
P h o e n i x was found t o have a c o n s i d e r a b l y h i g h e r g o l d c o n t e n t 
t h a n t h e a v e r a g e o f t h e camp and was m i l l e d a t Greenwood between 
1936 and 1942." 

So f a r we have been s p e a k i n g o f p r e c i o u s m e t a l 
c o n t e n t i n t h e o r e b o d i e s t h e m s e l v e s . P r e c i o u s m e t a l s a r e , 
however, a l s o found o u t s i d e t h e o r e b o d i e s and a r e f r e q u e n t l y 
found i n a s s o c i a t i o n w i t h q u i t e low c o p p e r v a l u e s . One s u c h 
a r e a w i t h i n t h e M o t h e r l o d e l i m e s t o n e b a s i n o c c u r s a t t h e Crown 
S i l v e r a d i t where t h e f o l l o w i n g a s s a y v a l u e s were o b t a i n e d f r o m 
a c h a n n e l sample o f t h e n o r t h e a s t w a l l : 

Copper G o l d S i l v e r 
% Oz. p e r t o n Oz. p e r t o n 

.04 .002 .04 

.08 .001 .05 

.26 .007 .09 

.32 .026 .10 

.35 .037 .88 

.08 T r .17 

and two s e l e c t e d copper specimens f r o m h e r e a s s a y e d : 

.56 .015 {not a s s a y e d f o r s i l v e r ) 

.36 .023 • ;->: {not a s s a y e d f o r s i l v e r ) 

Some o f t h e r e l a t i v e l y h i g h g o l d samples c o n t a i n e d 
v e r y l i t t l e p y r i t e and d i s c o v e r y o f ̂ the, g o l d • c o n t e n t came a s a 
s u r p r i s e . . 
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I n a d d i t i o n t o p r e c i o u s m e t a l v a l u e s b e i n g found 
w i t h i n t h e l i m e s t o n e b a s i n , b u t o u t s i d e t h e o r e b o d i e s , t h e y 
a r e a l s o found f a i r l y c o n s i s t e n t l y i n t h e u n d e r l y i n g Knob H i l l 
r o c k s . A s s a y s f o r g o l d and s i l v e r o b t a i n e d from M a s c o t ' s 
d r i l l i n g i n the Knob H i l l r o c k s a r e s e t out below: 

H o l e G o l d S i l v e r 
No. Footaqe Oz/ton Oz/ton L o c a t i o n 
MS-3 31-61 .016 T r Sunset 
MM-1 161-171 .006 T r S u l p h i d e s t o p e 

ii 171-181 .010 .04 ii H 
ii 181-205 .004 .02 it ii 

MM-11 a t 68' .006 T r by C r u s h e r b u i l d i n g 
ii a t 88' .004 .04 ii ii 

S u r e t y d r i l l e d two h o l e s some d i s t a n c e n o r t h e a s t o f 
t h e Sunset a r e a and o b t a i n e d t h e f o l l o w i n g a s s a y s : 

H o l e Copper G o l d S i l v e r 
No. Footaqe % Oz/ton Oz/ton 
8 54-104 0.14 .003 .23 
9 204-214 0.10 .005 T r 

Konrad B. K r a u s k o p f i n I n t r o d u c t i o n t o G e o c h e m i s t r y 
shows t h e g o l d c o n t e n t o f r o c k s as b e i n g n o r m a l l y l e s s t h a n 
.001 oz. p e r t o n . 

The Knob H i l l r o c k s t h e r e f o r e appear t o be c a r r y i n g 
above average amounts o f t h e p r e c i o u s m e t a l s , and, inasmuch as 
i t i s presumed t h a t the o v e r l y i n g B r o o k l y n l i m e s t o n e s a r e 
unconformable w i t h t h e Knob H i l l r o c k s , i t c o u l d be r e a s o n a b l e 
t o s p e c u l a t e t h a t t h e s o i l and weathered bedrock o f t h e o l d 
Knob H i l l l a n d s c a p e c o u l d have c o n t a i n e d p l a c e r and d e t r i t a l 
a c c u m u l a t i o n s . C a r r y i n g t h i s s p e c u l a t i o n f u r t h e r , i t could be 
r e a s o n a b l e t o presume t h a t , on' s u b s i d e n c e o f the Knob H i l l l a n d 
s u r f a c e , t h e f i r s t sediments d e p o s i t e d cbu'ld have c o n s i s t e d i n 
l a r g e p a r t o f t h i s d e t r i t u s and, a l t h o u g h now c l a s s i f i e d v a r i o u s l y 
as s h a r p s t o n e conglomerate, c a l c a r e o u s . s a n d s t o n e , e t c . , i t c o u l d 
s t i l l c o n t a i n t h e o l d p l a c e r a n d ' - d e t r i t a l ^metal v a l u e s . - I f such 
a h y p o t h e s i s i s v a l i d i t c o u l d e x p l a i n t h e h i g h e r g o l d v a l u e s i n 
p l a c e s l i k e t h e Crown S i l v e r a d i t and i t c o u l d s p a r k a s e a r c h 
f o r o t h e r o c c u r r e n c e s i n t r o u g h s o r d e p r e s s i o n s a t t h e bottom 
o f the l i m e s t o n e b a s i n s . Because o f a s i m i l a r i t y i n s i z e and 
shape and a s i m i a r i t y i n m e t a l c o n t e n t and d i s t r i b u t i o n , i t i s 
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t e m p t i n g t o s p e c u l a t e t h a t t h e p r e s e n t M o t h e r l o d e s h a f t 
o rebody, t h e S u l p h i d e zone o r e , t h e m i n e r a l i z a t i o n e x t e n d i n g 
e a s t e r l y f r o m t h e S u l p h i d e zone, and t h e Sunset orebody were 
once a l l p a r t o f an e l o n g a t e d zone o f m i n e r a l i z a t i o n p l u n g i n g 
n o r t h w e s t f r o m t h e Sunset and more o r l e s s f o l l o w i n g t h e a x i s 
o f t h e l i m e s t o n e b a s i n . T h i s m i n e r a l i z a t i o n c o u l d have been 
b r o k e n up and f a u l t e d out o f p o s i t i o n a t t h e t i m e o r t i m e s o f 
i n t r u s i v e a c t i v i t y . A s k e t c h a t t a c h e d h e r e t o shows how t h i s 
m i g h t have o c c u r r e d . The Sunset orebody i n c r o s s - s e c t i o n i s 
g e n e r a l l y f l a t l y i n g , and somewhat t r o u g h shaped, and has a 
l i n e a r p l u n g e t o t h e n o r t h w e s t . An e x t e n s i o n o f t h i s p l u n g e 
n o r t h w e s t e r l y from t h e l a s t d r i l l h o l e i s c l e a r l y shown by t h e 
shape and d i r e c t i o n o f t h e m a g n e t i c anomaly w h i c h c o n t i n u e s out 
under t h e o l d t a i l i n g s pond f o r s e v e r a l hundred f e e t b e f o r e 
t u r n i n g s h a r p l y t o t h e west, a l m o s t as i f i t had been swung 
around on a h i n g e . From t h i s h i n g e p o i n t i t c o n t i n u e s w e s t e r l y 
u n t i l j o i n i n g up w i t h the' S u l p h i d e S t o p e anomaly. The S u l p h i d e 
S t o p e anomaly and t h e M o t h e r l o d e S h a f t anomaly a r e c o n t i n u o u s 
e x c e p t f o r a gap o f some 200 f e e t . I n t e r e s t i n g l y enough, t h e r e 
a r e s e v e r a l s m a l l m a g n e t i c a n o m a l i e s s c a t t e r e d about i n t h e a r e a 
n o r t h e a s t o f t h i s gap w h i c h c o u l d r e l a t e t o s c a t t e r e d f r a g m e n t s 
o f t h e o r i g i n a l zone w h i c h had been r a f t e d a l m o s t v e r t i c a l l y 
upwards b y t h e d i o r i t e i n t r u s i o n s . 

F u r t h e r e x p l o r a t i o n work i n t h e M o t h e r l o d e b a s i n 
m i g h t be d i r e c t e d t o e x a m i n a t i o n o f t h e B r o o k l y n - K n o b H i l l 
c o n t a c t i n o r d e r t o f u r t h e r a s s e s s t h e p o t e n t i a l f o r economic 
m i n e r a l i z a t i o n . The a r e a n o r t h w e s t o f t h e M o t h e r l o d e p i t i n 
p a r t i c u l a r s h o u l d be examined f o r d e p r e s s i o n s i n t h e Knob H i l l 
r o c k s w h i c h c o u l d have formed a l o c i f o r m i n e r a l d e p o s i t i o n . 

M o t h e r l o d e B a s i n A s s a y T a b u l a t i o n s 

(a) S u n s e t A r e a 
A s s a y V a l u e s 

H o l e No. Footaqe 
% 

Copper 
G o l d 

O z / t o n 
S i l v e r 
O z / t o n 

MS-4 
MS-5 
PH-42 
PH-44 

MS-2 
MS-3 

it 

10-21 
6-31 

31-61 
40-76 
31-36 
40-80 
70-100 

1.26 
0.46 
0.027 
0.85 
0,18 
0.56 
1.02 

.155 

.029 

.016 

.025 
,009 
.018 
.032 

.38 

.36 
T r 
.12 
.08 
.56 
T r 
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S u r e t y O i l s & M i n e r a l s - S u n s e t t o S u l p h i d e Stope a r e a 

A s s a y V a l u e s 
% G o l d S i l v e r 

H o l e No. F o o t a q e Copper O z / t o n O z / t o n 

1 226-238.5 1.04 .050 .69 
1 226-277 0.86 .029 .38 
1 266-277 1.00 .035 .42 
2 22-48 1.06 .010 .25 
3 61.5-81.5 0.90 .010 .50 
ii 56.5-112 0.50 .017 .40 
4 ? 1.10 .050 1*95 
6 ? 0.12 .025 1.31 
8 ' ? 0.14 .003 .23 
9 204-214 0.10 .005 T r 

10 150-160 0.40 .005 T r 
ii 200-210 0.30 .010 .10 

M o t h e r l o d e P i t Rim 

MM-5 32-42 0.40 .009 .06 
ii 122-132 0.40 .015 .06 
ii 22-132 0.30 .009 .02 

MM-6 10-20 0.58 .018 .06 
ii 20-30 0.54 .020 .07 

MM-7 10-20 0.52 .020 .10 
MM-12 711-736 0.19 .006 T r 
( C h i p sample 60 f t . 0.47 .009 .03 
C715 - C719 Composite) 

M o t h e r l o d e S h a f t a r e a 

PH-40 150-160") 
2 00-2 2 Oj 

•. " 160-200 
PH-41 19:0-220 ; 

MM-11 54-65 
92-101 

" a t 68' 
" a t 88' 

0.30 " .050 T r 

0.78 .050 .06 
0.41 < • .020 . T r 
0.05 .005 .05 
0.22 .004 .04 
0.01 .006 T r 
0.01 .004 .04 
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(Tremaine e s t i m a t e s t h e grade o f t h e a s s u r e d r e s e r v e s f o r 
t h e S h a f t a r e a f r o m t h e S u r e t y O i l s & M i n e r a l s D r i l l i n g a t 
1.12% copper and .05 o z / t o n o f g o l d . ) 

(e) M o t h e r l o d e M a i n Zone ( b r o k e n ground) 

A s s a y V a l u e s 
% G o l d S i l v e r 

H o l e No. Foo t a q e Copper O z / t o n O z / t o n 
.-1 & R-2 (69 f e e t ) 0.82 .045 .13 
R-3 (50 f e e t ) 0.28 .004 T r 
R-3 (65 f e e t ) 0.53 .026 .06 
R-4 (64 f e e t ) 0.98 .020 .09 
R-5 (45 f e e t ) 0.46 .020 .05 

.-6 & R-7 (62 f e e t ) 0.66 .021 .12 
RP-1 0 - 6 8 0.25 .015 .16 

ii 68 - 138 0.97 .019 .17 

( f ) S u l p h i d e Stope A r e a 

MM-1 108-113 
113-117 
117-125 
125-131 
161-171 Not 
171-181 " 

'181-205 " 
MM-2 73-77 

100-136 
MM-8 73.5-118 
MM-9 17-77 

77-117 
PH-31 210-230 
PH-33 110-140 

140-160 
160-190 

PH-34 90-100 
Grab Sample (McCool) 

M II II 

" " NW s t o p e 
C o m p o s i t e - A i r s h a f t 
dump & P r i m r o s e 
s h a f t dump 

Composite S u l p h i d e 
s t o p e w a l l s & p i l l a r s 

1.55 .020 .19 
0.15 .004 T r 
1.12 .023 .18 
1.28 .045 .20 
a s s a y e d .006 T r 

•i .010 .04 
II .004 .02 

2.43 .101 .28 
0.75 .035 .19 
0.39 .004 T r 
0.23 .010 .03 
0.67 .030 .21 
0.14 .036 .08 
0.15 .005 T r 
0.30 .005 .02 
1.38 .064 .22 
0.41 .005 .08 
0.98 .044 .13 
0.84 .012 .10 
0.23 .072 .06 

0.49 .038 .12 

0.73 .036 .16 
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(g) B.C. Copper Co. P r o d u c t i o n D a t a (from F r e d e r i c k ) 

Grade of Ore 
Copper G o l d 

Y e a r % Oz/ton 
1903 1.34 .042 
1904 1.32 .048 
1905 1.27 .057 
1906 1.21 .050 
1907 1.21 .050 
1908 1.20 .04'7 
1909 1.20 .049 
1910 1.20 .055 
1911 1.07 .045 
1912 0.98 .034 
1913 0.84 .032 
1914 0.87 .024 
1915 0.95 .040 
1916 1.02 .041 
1917 1.11 .048 
1918 1.11 .052 

(h) Crown S i l v e r A d i t 

N o r t h e a s t w a l l c h i p 

Specimen samples 

% G o l d 
Copper Oz/ton 
0.038 .002 
0.079 .001 
0.26 .007 
0.32 .026 
0.35 .037 
0.083 T r 
0.56 .015 
0o36 .023 

S i l v e r 
O z / t o n 
.04 
.05 
.09 
.10 
.08 
.17 

(not assayed) 
(not assayed) 
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HA.GH2TITE SULPHIDE AffiSA Page 10. 

topper Silver Gold ISilica Iron Lime (Sulphur 
100 Dips 4 5 

120 Vertical 

60-651 

65-70* 
70-74* 
74-791 

79-641 

84-88' 
88-95* 
95-105* 
103-108* 
108-112' 

, 163-171* 
! 171-175* 
!| 175-185' 
jj 185-191* 
i 191-198* 
;! 198-205' 
.113^1171 

.(117-121* 
; 121-129k 
!130|̂ 1S2* 
1135-141-J-1 

;l4l£-142f 
!l42|wl4S-|-
143-1—150' 
H60-157&' 
I157-J--160' 
1160-163-J' 
;163iV-167f 
167-̂ -175-5 - JsSJL :;--'- V ^ : 

121 Dips 70 j ' 1 1 6 - ^ 1 1 8 1 

i!ll8~127' 
'127-140* 
1140-153' 
154-158' 
0.58-161£ 
'168-170* 

122 Vertical 

1 2 3 Dips 7Q 

9 9 - 1 0 5 3 

1 0 9 - 1 1 5 ' 
1 1 5 - 1 1 9 * 
1 1 9 - 1 2 6 ' 

• 1 2 6 - 1 5 2 * 
1 3 2 - 1 3 4 * 
1 3 4 - 1 4 0 1 

1 4 0 - 1 4 6 ' 
1 4 6 - 1 5 0 ' 
1 5 0 - 1 5 5 ' 
1 5 5 - 1 5 9 * 
1 5 9 - 1 6 3 * 

I 6 4 j - 1 6 § 
. 1 6 6 - 1 7 2 * 

2 0 3 - 2 1 0 * 
210- 2 1 1 ' 
2 1 1 - 2 1 2 * 
2 1 2 - 2 1 6 ' 
2 1 6 - 2 1 9 * 

2.00 
2.05 
1.95 
2.45 
2.00 
3.45 
1.60 
• 60 
.13 
Tr 

1.13 
• 61 
.82 

1.41 
Tr 
Tr 
.16 
.25 
.96 
• 16 
1.07 
1.41 
• 15 
•58 

1.47 
1.85 
1.10 
•45 
.50 
.09 

1.19 
1.03 
1.55 
1.70 
.50 
*38 
o 6 7 
• 6 9 
. 5 7 . 
• 9 2 
. 2 2 
o 9 4 

1 . 1 1 

1 . 0 0 
1 . 2 4 
1 . 0 7 
1 . 2 6 
1 . 4 9 

« 5 1 

. 1 5 
• 2 0 
. 2 6 
. 1 8 
• 13 

.21 
• 20 
• 20 
• 28 
.31 
.54 
• 29 
.10 
• 05 
.05 
.23 
.16 
.19 
• 29 
• 05 
,05 

• 07 
.06 | 
.06 ! 

• 06 i 
.07 ' 
.16 
• 05 • 
• 02 
.01 
• 01! 
• 05:! 
.02 ; 
.01 i 
. 0 5 : 

. 0 1 i 

.,03 ! 

Tr 
.02 
Tr 
.02 
• 03 
• 01 
.02 
.04 
•06 
.01 
.10 
«03 
~HF 
.13 
• 21 
Tr 
Tr 
.13 
• 13 

• i a , 
Tr:i 
• 18 i 
Tr !i 
.18 ;! 
• 25 I 

. 1 4 ; : 

•16'i 
•32 l 
1.10" 
• 91 i 
• 16 ii 
,53 ;! 
Tr 

. 0 3 ! 
*05| 
Tr! 
Trj! 

• 0 3 : ; 
. o n : 

„ I 6 
• 38 
• 1 4 
. 1 9 
Tr 

. 4 2 
• 18 
. 1 7 
. 2 2 
o 2 2 

1 . 4 3 
• 2 8 
T A. •c ->- £ 

• .1 o 

. 0 7 5 

. 5 4 1 

. 0 4 

. 0 3 
Tr 

. 0 6 

. 1 4 

. 0 5 
• 1 2 
• 06 I 

2 . 0 2 j 
. 0 6 I 

Tr 
Tr 
• 12 
Tr 
o03 

.01 i 
Tr.i 

• M 5 
. 0 1 :i 
. 0 1 I 

T57S 
32.0 
S1.7 
1900 27.1 
32.3 
11.6 
28.5 
16.1 
9.8 
19.7 
53.5 
37.6 

. 4 

1.2 
• 2 

2*1 
1.7 

*3 
1.1 
2.2 
8ol 

12 .3 
1.9 
3 * 0 

| 
—i 
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HOZE NO. Copper Silver Gold'bilica Iron Lime * » • *• i 

Sulphur ; 
123 Cont* 

< 

220-222' 
222-229* 
229-232* 
232-237* 
237-2^3* 

.09 

.20 

.34 
1.59 

I .26 

•06 
.04 
.47 
.04 

Tr 
.01 
Tr 
.09 
.01 

* • 

i 
124 Dips 70 123-127^* I 1.31 .13 • 03 j 

i I27i-126-J- .42 .07 .01 
i 128J-153* 

133-140* 
140-146r 

146-152* 

1.66 
.44 
.08 
• 32 

.20 

.09 
Tr 
.05 

• 04 
.01 
• 01 
.01 

152-159J-' 
159^165* 

.27 Tr .02 | 152-159J-' 
159^165* .06 .03 .09 
165-172' .09 .03 .07 j 
172-182* .13 .02 .06 i 
182-1841 .45 .13 .11 6.3 
184-192 * 2.00 .61 1.03 i 20.9 
102-198' Tr! 

20.9 
196-208' .07 Tr Tr i 

125 Vertical 

i 

51-55-d-' 
55-̂ -59' 
59-64* i 
66-69J-' : 

691-74 * 
74-84* 
91-92i-' 1 

92-|-96£» 

.11 
. -.89 
.12 
.73 
1.01 
1.03 
1.59 
.19 

• o a 
.23 
• 06 
.20 
•27 
.21 
• 24 
Tr 

.01! 

.031 
Tr i 
•fS! 
.03; 
• 03; 
•Ml 
.01 

' i 

96fwl00' : 2.40 .65 •09 | 11.0 
100-104' : .94 • 35 .07 1 • 

1 126-&28'i .20 .19 .03 1 j 
128-131§ .26 • 24 .041 •: i i i 131#»137 * .82 .73 .IT! 1 

i 137-141'~ .52 • 36 .08 1 i 
i 141-145^; .10 .09 .03! 55.0 2.9 

126 Dips 70 

i 
t 

47-52^' : 
52-̂ -5 8-J-' ! 
68-^61/' ; 

6lf-62^» 

.25 

.03 
1.36 
.07 

.09 
Tr 
.31 
Tr 

.Olt 
Tr 1 
.09 t 
Tr ; 

62^-64' 1.28 .28 Hil! i 
j 64-65* .37 .76 Tr! 

65-70* 2.79 .46" • J-fc* 1 • 

1 70-73* 1.54 .21 .07 | 1 90-934-* : 3.00 •40 .141 
111-115* .51 .18 • 10 j ; 

j 115-120' .21 .14 • 10' 
i 
j 

120-122* 1.73 .57, •111 i 
122-127* 1.67 • 65 • 11! 39*2 5.8 

I 127-131* .70 .33 .05 1 
131-136' .45 .15 .07! J 

i 127 Dips 70 127-131' .14 .10 .02 i 5.4 i 127 Dips 70 
131-136* • .22 • 15 .05̂  19.1 j 

120 Vortical. 54j--60;Vl . .15 • U • 015 3.3-
60-̂ .64̂ ' 1 Tr .06 • 005 1.7 i 

1 64-̂ -70V i .48 .20 .04! 3.9 j 
70-72V* 1 .48 .18 .03! 3.7 1 

i j 
I 

72̂ 76->* • .10 .07 .01; 1.1 
1 
i j 
I 76^-85• ! 1.10 .46 .10 23.4 

1 
i j 
I 

85-91" 1.01 «49 .07! 6.9 1 
1 
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HOLS IIO. Copper Silver Gold Iaol. Iron Lime S a Ichor -
128 Cont. 91-93* i •40 • 28 .06 12.0 

93-100" ' .05 Tr .01: 2.7 
100-113» .36 •24 .04 14.7 

129 Dims 30 1 •To Ore 
130 Di-ns 45 I 106-1241 .61 .22 .05 
132 Dips 70 81-85V .15 Tr . 0 1 43.8 13.5 3.4 

t 83-5-861 • 20 .10 .01 35.0 20.6 5.1 
j 87 -102 ' 1.22 • 25 .06 35.0 23.1 1.8 
i 102-104-J-' 1 .01 .23 .03 65.9 6.3 .9 
j 1044-113' .76 .12 .02 55.2 7.9 1.3 
i 114-116' •46 .11 .01: 42.8 17.5 .8 
i 
j 

116-12 Oi-1 1.80 • 23 .04 34.8 29.5 3.0 
i 120^-128^' 1.51 .20 .02 50.8 31.4 2.3 
\ 128-1-131* 2.24 .28 .07 29.0 36.4 3.4 
4 ! 
i 1 131-135&' 1.37 •45 .03 39.8 27.3 1.9 j 133J-140* .78 .09 .02 42.1 26.8 1.1 t I 

: 
140-141' 1.84 .30 .03' 44.0 25.6 3 . 0 
141-144' 2.88 .27 .05 • 24.6 38.7 4.5 
144-1481 .70 .16 .02 63.6 10.3 1.2 

I 148-153' .30 .12 .01 60.8 7.4 2 . 2 
j 155-165' .47 .25 .03 15.9 34.9 19.S 

133 Dips 70 64£-70* • .05 Tr Tr 14.1 .5 
j 70-724-' ' .03 Tr Tr 11.1 1 .0 72-̂ -761' .03 Tr Tr 35.6 . 1 86-93' 1.07 .20 .01 32.1 1.1 

93-964-* .25 .12 .01 33.9 .3 
j 96£~106£ .50 .22 .02 37.3 1.2 tOe-^!!^' .23 Tr .01 26.6 1.9 
I • 1141—117' .65 .10 .04 22.9 1.8 j 118-123J-* .97 .40 • 02 1 35.0 2.6 
i 123|-125' .64 .30 .01 20.2 3 .2 
j i 125-130$* .96 .42 .01 21.5 1 . 2 
1 ! 

t 

1304-135* .74 .10 .02 18.9 1 . 2 
\ 

1 135-141* 2.87 .48 .07 1 26.4 4 .7 
* i 141-143' 1.22 .20 .07 j 29.7 3.8 

\ 
I 143-145' .10 Tr . 0 1 ; 8.7 2.6 

1 145-151̂ -* .60 Tr .01 ! 6.5 3 .7 
151-16%' .71 .20 .03 ! 12.1 2.5 

| 185-195!:-1 • 15 . 1 0 .06 15.1 10.6 
; 134 Vertical i 

i 

[135 Vortical 1 i 
i 136 Dips 45 Deg. i 
j138 Vortical i 

i 139 Vertical 1 [To Oro ! I 

• 
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B. GREYHOUND AREA 

The Greyhound m i n e r a l i z a t i o n has a c o n s i d e r a b l y 
l o w e r p r e c i o u s m e t a l c o n t e n t t h a n t h a t o f t h e M o t h e r l o d e . 
A l t h o u g h t h e s c a t t e r t o t h e v a l u e s p l o t t e d on t h e g r a p h a t t a c h e d 
h e r e t o a p p e a r s t o be g r e a t e r t h a n t h a t f o r t h e M o t h e r l o d e , 
t h i s i s due a t l e a s t i n p a r t t o some o f t h e v a l u e s b e i n g 
q u o t e d o n l y t o t h e n e a r e s t second p l a c e o f d e c i m a l s . Most 
o f t h e g o l d and s i l v e r a s s a y s p e r f o r m e d on Mascot samples 
were p e r f o r m e d on samples g r a d i n g l e s s t h a n 1% c o p p e r . A l t h o u g h 
t h e b u l k o f t h e known orebody i s o f such a grade , n e v e r t h e l e s s 
t h e r e a r e h i g h e r g r a d e a r e a s o u t s i d e t h e q u o t e d r e s e r v e s where 
copper v a l u e s w i l l r u n between 1% and 3% cop p e r and where g o l d 
v a l u e s a r e r o u g h l y f o u r t i m e s t h e r e s e r v e a v e r a g e . These h i g h 
grade a r e a s a r e l o c a t e d i n t h e ne i g h b o u r h o o d o f t h e o l d s h a f t 
and were t h e showings w h i c h Cominco d r i l l e d i n t h e e a r l y d a y s . 
These o l d w o r k i n g s were r e s a m p l e d and r e d r i l l e d t o some e x t e n t 
b y Salamet i n 1956. B o t h Cominco and Salamet r e s u l t s have been 
t a b u l a t e d and some d a t a was s e l e c t e d f r o m them t o a s s i s t i n 
e x t r a p o l a t i n g t h e c o p p e r - g o l d and c o p p e r - s i l v e r c u r v e s i n t o 
t h e upper range o f v a l u e s . A marked i n c r e a s e i n t h e g o l d / c o p p e r 
r a t i o above 1% copper can be n o t e d b u t t h e a b s o l u t e v a l u e s s t i l l 
r e m a i n w e l l below t h o s e o f t h e M o t h e r l o d e a r e a . 

The Greyhound o r e h o r i z o n a s p r e s e n t l y known o c c u r s 
l a r g e l y i n a s p e c i f i c h o r i z o n o f t h e l i m e y s k a r n m a t e r i a l and i s 
not i n d i r e c t c o n t a c t w i t h Knob H i l l c h e r t . T h i s p o s i t i o n i n g may 
have some b e a r i n g on t h e l o w e r p r e c i o u s m e t a l c o n t e n t . 

An a r e a w i t h heavy p y r i t e m i n e r a l i z a t i o n b u t w i t h 
low c opper c o n t e n t l i e s t o t h e so u t h w e s t o f Greyhound o r e . 
G o l d a s s a y s from M a s c o t ' s p e r c u s s i o n d r i l l i n g i n t h i s a r e a 
showed v a l u e s o f 0.005 o z . g o l d and T r s i l v e r t o t h e t o n . San 
J a c i n t o r e p o r t e d 0.020 o z . g o l d w i t h 0.20% a s s o c i a t e d c o p p e r o v e r 
10 f e e t f r o m i t s SJ8 diamond d r i l l h o l e i n t h e same a r e a . Most 
o f t h e d r i l l i n g t o d a t e i n t h i s h i g h p y r i t e a r e a has not p e n e t r a t e d 
t h e zone v e r y f a r because o f t h e deep o v e r b u r d e n and i n some p l a c e s 
a c a p p i n g o f r e l a t i v e l y r e c e n t s e d i m e n t s . I t i s not p o s s i b l e , 
t h e r e f o r e , t o s e t up"any h y p o t h e s i s t o e x p l a i n t h e m i n e r a l i z a t i o n 
and a c c o r d i n g l y i t i s not p o s s i b l e t o p r o p e r l y a s s e s s t h e p o t e n t i a l 
f o r economic m i n e r a l i z a t i o n . C e r t a i n l y t h e h i g h v a l u e s w h i c h were 
worked on i n t h e a r e a of. t h e s h a f t i n t h e e a r l y days as w e l l as 
the v e r y heavy s u l p h u r c o n t e n t o f v t h e s k a r n e d - f o r m a t i o n s west o f 
t h e s h a f t o f f e r some encouragement. 
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GREYHOUND ASSAY TABULATIONS 

(a) P i t D r i l l i n g 
A s s a y V a l u e s  

H o l e % G o l d S i l v e r 
No. Footage Copper Oz/ton O z / t o n 
MG-1 144.5 - 153.5 0.42 .006 .11 

162.5 - 171.5 0.52 .005 .08 
171.5 - 180.5 0.94 .016 .22 
180.5 - 190 0.86 .015 .17 
210 216 1.25 .010 .22 
268.5 - 276 0.52 .005 .18 
276 286 0.96 .006 .28 
286 296 0.96 .004 .29 

MG-4 5 79 0.75 .004 .12 
MG-6 220 245 1.23 .005 .29 
MG-7 40 105.5 0.68 .003 .17 

(b) P u l p Samples 

A v e r a g e o f 52 Greyhound M i n e s L t d . p u l p s o f 
J a n u a r y 4 t o J a n u a r y 7 t h , 1971 (Sample numbers 3478 - 3500 
i n c l u s i v e and 3651 t o 3679 i n c l u s i v e ) : 

0.42 .003 0.13 

(c) S e l e c t e d samples from Cominco D r i l l i n g i n 1916 (?) 

F a c e o f d r i f t 1.10 .02 1.14 

H o l e 5 80 - 122 1.12 .01 .10 
II Specimen 3.12 .06 .70 
a II 1.90 .06 .60 
II 159 - 173 1.05 .01 .21 
n 195 - 212 0.67 T r .16 

H o l e 6 105 — 115 1.87 .02 .44 
II 115 - 120 1.32 .01 .32 
H 162 - 171 2.12 .02 .56 
H 171 - 180 1.62 .02 .40 
II 180 - 183 1.02 ; .01 .24 

H o l e 7 76. 5 - 86.5 1.62 .01 .32 
86. 5 - 89 2.52 .02 T r 

H 89 - 93 2.75 .02 .60 
it 104 — 109.5 2.62 .01 .47 
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A s s a y V a l u e s 
H o l e % G o l d S i l v e r 
No. F o o t a g e Copper O z / t o n O z / t o n 
H o l e 10 180.5 - 184 1.50 .02 .44 

II 184 - 187 0.97 .01 .36 
II 195 - 202 1.85 .01 .30 

H o l e 16 197 - 199 2.22 .02 .14 
II 232 - 237 1.40 .01 .06 

(d) A s s a y s from o u t s i d e o f p i t a r e a 

SJ-8 33 - 43 0.20 .020 T r 
G-22 20 - 30 0.11 .005 T r 

II 30 - 40 0.19 .005 T r 
G-23 110 - 120 0.11 .005 T r 

(e) Greyhound b l a s t h o l e s l u d g e a s s a y s 

Bench 4 0.70 .003 .22 
» 0.57 .004 .13 

0.58 .004 .12 
0.96 .005 .21 
0.40 .005 .10 
0.13 .004 .06 
0.54 .005 .12 

» 0.01 .002 .03 
T r .001 .02 

0.16 .003 .05 
» T r .001 .03 

T r .001 .03 
T r .002 .02 

0.01 .001 .03 
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• ACT AG CtJ Z5 
SAMPLE NO. HOIS FOOTAGE WIDTH GOID SILVER COFFER ZINC 

1 ! ' ™ r NO. FROM TO FT. 
oz/ton oz/ton. i 

/STf.O iO.Q •0/ *•? 1.3 
Itoff jsio mo J670 toes' 03 7-9-

•oof -TR. 0.20 
•oof 03 •7/?, /.&. 

//3>5? ^ ? Z3.0 *+/-0 /3.0 >0/ 6-1 0.ZS 

uost 51-0 /O'O '01 0'b 0-3S 
\ //OS? ^ 7 s-/-o 5$.0 t/.o •ot /.o o.yo 
//0t>0 537 SS.0 &7.0 J2-0 0-1 o.rs' 

! 537 
£37 

{,7-0 79-0 /o.o 'OPS' 0.Z TR, 

//<?^^ 

537 
£37 2-7.0 '0OS 

; / / ^ 5 Sf.O r.o O-ai 0-1 0-70 

\ 
$33 5%0 j.0 0'0t 07 H-.o 

\ ;

oZ0 JZ.0 JO-0 0.01 -r%. 
sfro SJS 32.0 /o.o 1$. 

S3Z fz.o J0Z.0 /0. 0 T*. 01 o-BS-
1 //d>tS S3? /oZ. 3 0 O-Of 0-Z l.o 

. S3Z //£.# /O.O 0.0/ 0-Z, AjJ 
\ //0 7<z £38 /ZZ.O /3Z.0 /0. V 0.01 an /X 
\ , 7/3/7/ /3>Z.0 /*/£.$ /O.0 .0.01 03 7-Z 

)'//*?& 
\^//0?3 

S33 /vz.c /*-?.3> JT0 00/ Tf>. TR, )'//*?& 
\^//0?3 $3% ?s>.s rz.c /oo 0*0/ 0-1 o-Zo 

s^o yo.c so-0 70 d O.i/- /•.A 
£yo Ss.o &O.0 /£• 0 o.X 6.7S-
S*/0 t,c 0 70- 0 a ,6 1 a-To 

i 7/077 So-d 70-0 O.SS' 
Sl'D 90-0 /C. 0 o .00S O'Pt T*t 

SH-O 9o-o / co.o /0-O 0-Ot D.f 
: i t/osc Stfo /oo-o / 06-D 6-c 0-02* 0 -3 l.i 

SUC 0 J/J. 0 S-0 0.61 0>2. 
//37iZ\h 0.01 0.3.0 

o.epS O- 1 0.IO '•1 
I It off //S, £> /X3.o /o. O e.oos' r< 
! y SHi 722 O /£S.o 3.0 o.rp. 0S4^ 
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Assay Results 

m AG ZN NI 
SAMPLE NO. HOLE FOOTAGE WIDTH . GOLD SILVER COFFER ZINC NICZEL 

NO. FROM TO FT. 
oz/ton oz/tan 5£ i i 

$H2 •3Co •'0.0 0.20 
$- St/2 Co. Q *7&.o 70.0 0.2.0 

Syx 7o > a 3 o.i /a.d 0.10 
I 3o>6 to.o /0-O 

$¥2 7 oo.O /3.0 &./£ 
f $¥Z /'a i>.v 7'£>.0 /O.i 0.7<> 

// no / / S> -0 ?2o.o 70. £ 0.£c 
II /3>c,0 73J,D /0.0 0.7/C 

/JO'O /fO.Q 73.6 . H * ' < 

. H S¥P~ ///a. o 7soO 0.30 
/S'o. 0 /0e.o / $.0 0>Z£ 
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.... ^ / $¥••3. 36o J$.u est 0- 1 O.0S 
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*3><73 73.0 7 62.0 ¥.0 0. CI e. 1 0.33C 
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-- - $V¥ 703*0 3/S-0 /0.0 0- or_S 
/// J' SvC, 70. O Zs0-0 /0.0 TZ TR- • 

1 . 3Z. 5*6 Sv C, 0 ~3--0-'& /£i.0 -TP- • 0.35 
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• #6 5 ^ 72S-0 70-0 -TF. 0,o£' 
V? Szs' 73S.0 7^0 /0.O -re. o.SS 
¥$ S¥J3 7*S. c ; 7££0 70. C •7/?: re: 0.SO 
¥•? S//S 0 S6JS.O • •-70.0 •s>e /•& 
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o / 0 cC 0/S' 
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SAMPLE NO. HOLE 
NO. 

FOOTAGE 
FROM TO 

WIDTH 
FT. 

AD 
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oz/tc 
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SILVER 
oz/tcn 

CD 
COFFER 

25 
ZINC 

NI 
NICKEL 
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0.00. 
-re 
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0OZ 
C.0X 

6-63. 

60/ 
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/a 
JO 
70 
/D 
/O 
IO 

0X1 

03 

0-1 

-7 A?. 

0.3L 
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• w A G CO* Z N 

S A M P L E N O . H O L E FOOTAGE WIDTH GOLD S I E V E S C O F F E R Z I N C 

• 

NO. FROM TO F T . 

o z / t o n o z / t o n 56 i 

fOO 706.0 /0.0 
33,/oZ /0O.0 //3>.0 70.0 

3U 3.0 0. 0 1 0-2, 0. /& 
7 S-3> d>, 0/ 0-1 0.0 s 

Zo-o 9 o 0. 0O£~ 0.1 00S~ Zo-o 
t'q. <r 0-/ /e 3s.o S-0 j>.oa^> o.i 

3'0.0 /£.# TR.. 
3 33/09 ?o.c loo 70. 0 T « - - r ^ . 

'• J%i /# <?o.c 70 0-0 /0. c 0-0 0./ 
/%! / / 700.0 7JO.0 70-C -TP-. 0,1 •77Z.. 
/%tf%/ 7/0.0 73.00 /0, 0 0-1 
/% II3 /ace /3cc ,'C, i 0.00$ 7*. 0.^0 
/SUff */ 73 0. 0 7*7 3 0 70.07 0.0i 0f 0.70 
/ Zs/JJ? 7rS0 0 /C.C o**i 01 Ot&£* 

/SO- C 7C=O-0 70.0 0. 01 0.X 
77/1/7 / 3-0. c 7 70 0 70.0 <?,OI 0,2> /.a 

I : / ^ / / r /7o.c /XCO 7~..C 0OI o,Z* / . / 
/SC. 0 ! ?C0 7 C.C 0.0/ 0-2 

j 79 0.0 0,00-0 70.O £>£>l 0.2- 0.7S~ 
\ 300 0. 0 3^70. 0 /0.0 0.OOS e l d>. *J0 

317 C. 0 Z31C2 70. 0 C.0OS 0-0^ 0.6S 
j 3L%£'0 330 0.005 0* 0. 70 

f ~V */C, c '.' f ** 7C.0 7/?. 
j / % / % $ Tco ? 0. 0 700 
\ 9 0.7? 7C 0-0 70. 0 

7000 7/0-0 7CO 
/z/ois /#a o 7^6.0 70 C &.Z0 

• /&/&9 00.0 70.0 10^6 
i /7,/3>o ^ / •3 j.O /%.£ 0.01 0.3 0.30 

#3.S £.0 0.0 os O. 1 0.10 
Zo.o /70.C 70.0 0. 00JS . TK. 

! /3tt3>3> XSO.0 70.0 T*. 
' /X/3 *7 S'O- 0 3><o.c /r-c 0.0 t 0-T- 7-0 
' /Sb/3S JO.0 75-0 0.01 AZ 0.6£ 
'• 331/3,7, Jc-o 30.0 /0. £ o-ors -T/Z. 0. 6S~ 

- \ / 31/31 30-0 9c-c 7 C'O 0.00,S Tft. 0- /0 
• 7^733 9r- 0- /£>£>•# ' c • .c 0. 01 0. 1 0.¥-i' 
/a/ay /CC.0 //O-0 70- c 7-7?. •Tit. 0. /0 

j/o-C 720.Z> O-C0S 0-1 
/g.fs/7 7ZLCO 0 O-00S" 0.1 0. S0 

! / V ^ / 3cc 7'7 O. o 70 < &C0& - 7 X 0-30 
/£,///3 / */*.o 7O0 0-01 7*A. O. 6S 

• / ^ / y y /3T0.b /CrCC /CO 0.0t 0 / 0-ZS~ 
/ o & o- 7'/<p-0 : JC C O.0CS 0.7 0.OS 

/3L/'/U /.S * o /£. C 0>-c-h-. 3-3L 
. ' /&•/</"? . 7S o .c 7300 70. c 0. £}0S 0. i <K. 

•"• /£/*/£ 7 fo-C oicec 70. C 0- COS 
c 0 COS . r/f.. 

//0-b i . jr>V •'• « i- : •'. 

//-' / • , ' •* / - ' •' '**,/* 

; /2/s?.. /C.C Tl<? 

H I 

N I C K E L 

f 

11 



Page 3 5 . 

AO* AG CD 2N 
SAMPLE HO. HOLE FOOTAGE WIDTH GOLD SILVER COFFER ZINC 
: • 

HO. FROM TO FT. 
oz/ton oz/ton i 

/%>/£*2$ 1/00 /20.0 /CO 
Cs~& 23.6 £3.0 0. o*S TR. 

/ x / -ss SJSZ. /O0.0 0/3. 0 30 
/&/ ZSTZ. ssc vc-f / H.0 7*. 
/S,/ A'7 Ss& £t>-0 / C. 0 
/*,/J3'3 -$'0-0 60.3/ TK. 
/ZIS1 s/s- //.£> Zo-C 9-0 -m. 
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1 

SAMPLE SO. HOLE 
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C. GOTCHA GROUP 

I n a d d i t i o n t o c o p p e r , some o f t h e b e t t e r G o t c h a 
d r i l l h o l e samples were a s s a y e d f o r g o l d , s i l v e r and molybdenum 
s u l p h i d e . The v a l u e s o f a l l f o u r m e t a l s t u r n e d o u t t o be 
c o n s i s t e n t l y low, however, and t h e r e d i d n o t appear t o be any 
m e a n i n g f u l v a r i a t i o n , one w i t h t h e o t h e r . The a v e r a g e o f t h e 
a s s a y s c a l c u l a t e s o u t t o be 0.12% copper, .005 o z / t o n o f g o l d , 
.013 o z / t o n o f s i l v e r and 0.006% MoS2-

T a b u l a t i o n ; 
A s s a y V a l u e s 

H o l e 
No. F o o t a q e 

Copper 
% 

G o l d 
O z / t o n 

S i l v e r 
O z / t o n 

MoS 2 

% 

PH-13 0-60 0.17 .010 T r .002 
60-120 0.14 .006 .004 .003 

II 120-180 0.14 .008 T r .004 
II 180-230 0.15 .005 .010 .004 

PH-14 20-70 0.13 .004 T r .004 
it 70-120 0.09 .008 T r .002 
II 120-150 0.11 .006 T r .002 

PH-15 0-50 0.24 .006 T r .002 
n 50-110 0.29 .008 .02 .007 

PH-16 5-50 0.14 .008 T r .004 
n 50-110 0.18 .004 T r .005 

G-7 20-60 0.06 T r T r .003 
G-8 30-60 0.17 .004 T r .003 
G-9 10-50 0.04 .005 T r .040 

II 80-90 0.12 .005 T r .007 
G-10 40-90 0.22 .008 T r .010 

II 110-170 0.17 .006 T r .007 
G-14 10-50 0.09 T r .06 .001 

n 50-100 0.09 .010 .03 .001 
II 100-150 0.08 .005 .10 .009 
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D. SAN JACINTO GROUP 

Masco t d i d not have any a s s a y s f o r g o l d and 
s i l v e r c a r r i e d out on t h e d r i l l h o l e samples f o r t h i s a r e a . 
However, M a p l e t r e e E x p l o r a t i o n C o r p o r a t i o n i n t h e i r r e p o r t 
o f J u n e , 1973, r e p o r t e d s e v e r a l g o l d a s s a y s o f 0.005 o z . 
p e r t o n and t h e s e g o l d v a l u e s were a s s o c i a t e d w i t h copper 
a s s a y s o f 0.10% t o 0.20%. The p r e c i o u s m e t a l c o n t e n t h e r e , 
t h e r e f o r e , i s v e r y s i m i l a r t o t h a t on t h e a d j o i n i n g Gotcha 
Group. 
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SECTION 2 - PRECIOUS METAL RECOVERIES 

There i s not a g r e a t d e a l o f i n f o r m a t i o n a v a i l a b l e 
as t o t h e p e r c e n t a g e r e c o v e r y w h i c h m i g h t be e x p e c t e d f o r g o l d 
and s i l v e r . I n t h e e a r l y days t h e o r e was a l l d i r e c t s m e l t e d 
and t h e r e c o v e r e d p r e c i o u s m e t a l c o n t e n t when p l o t t e d a g a i n s t 
t h e r e c o v e r e d copper f a l l s v e r y c l o s e t o a p l o t o f t h e p r e c i o u s 
m e t a l c o n t e n t o f t h e o r e i n p l a c e . 

I n t h e p r o d u c t i o n o f a copper c o n c e n t r a t e , however, 
a s i z e a b l e p r o p o r t i o n o f t h e g o l d and s i l v e r a p p e a r s t o r e p o r t 
t o t h e t a i l s . I t i s u n d e r s t o o d t h a t t h e r e c o v e r y a t P h o e n i x i s 
i n t h e o r d e r o f 55% f o r g o l d and 65% f o r s i l v e r , w h i l e some 
r a t h e r s k e t c h y d a t a from t h e Greyhound M i n e s o p e r a t i o n on t h e 
Greyhound o r e shows a r e c o v e r y o f o n l y some 36% f o r g o l d and 4 6 % 
f o r s i l v e r . 

T h e r e does n o t appear t o be much d a t a a v a i l a b l e i n 
r e s p e c t t o t h e m i n e r a l o g y o f t h e g o l d and s i l v e r o c c u r r e n c e s and 
t h i s gap i n knowledge s h o u l d be f i l l e d i n i f maximum r e c o v e r y can 
be l o o k e d f o r . T h i s i s a l l t h e more i m p o r t a n t inasmuch as t h e 
g o l d / c o p p e r r a t i o s near t h e f o o t w a l l o f t h e M o t h e r l o d e b a s i n 
o r e b o d i e s a r e f r e q u e n t l y q u i t e h i g h , and, s h o u l d some o f t h e 
g o l d h e r e be o f d e t r i t a l o r i g i n , t h e e x t e n t t o w h i c h i t c a n be 
s u c c e s s f u l l y r e c o v e r e d w o u l d have a b e a r i n g on t h e e s t a b l i s h m e n t 
o f f o o t w a l l a s s a y c u t o f f s . 

The 1971 Greyhound r e c o v e r y c a l c u l a t i o n s were made 
as f o l l o w s : 

G e n e r a l T e s t i n g 
A s s a y V a l u e s f o r 

Copper 
% 

G o l d 
O z / t o n 

S i l v e r 
O z / t o n 

Rod M i l l d i s c h a r g e J a n . 4, 1971 
" " " J a n . 9, 1971 

0.49 
0.52 

.007 

.007 
.12 
.12 

A v e r a g e d i s c h a r g e *, ,0.51 .007 .12 

F i n a l t a i l s J a n . 4, 1971 
J a n . 9, 1971 

0.09 
- 0.12. 

.005 

.004. 
.07 
.06 

A v e r a g e t a i l s 0.11 .0045 .065 

P e r c e n t a g e R e c o v e r y 80 % 36% 4 6 % 
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(d) F u r t h e r d r i l l i n g s h o u l d be done i n t h e r e g i o n 
o f t h e v e r y h i g h p r y i t e c o n c e n t r a t i o n s i n t h e 
Greyhound b a s i n i n o r d e r t o d e t e r m i n e t h e s t r u c t u r e 
o f t h e b a s i n and t o s e a r c h f o r h i g h copper and g o l d 
c o n c e n t r a t i o n s . 

(e) The M a r g u e r i t e l i m e s t o n e b a s i n s h o u l d be checked 
f o r p r e c i o u s m e t a l s . 
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INTRODUCTION 

M a s c o t M i n e s & P e t r o l e u m s L i m i t e d ('Mascot') 
a c q u i r e d t h e Moth e r l o d e - G r e y h o u n d p r o p e r t y , a l o n g w i t h r e l a t e d 
m i l l and equipment, i n e a r l y A u g u s t , 1973. An e x p l o r a t i o n 
program was i n i t i a t e d i m m e d i a t e l y t h e r e a f t e r t o t e s t a r e a s 
b o t h on t h e p r o p e r t y and a d j o i n i n g i t w h i c h , on t h e b a s i s o f 
g e o l o g i c a l and g e o p h y s i c a l d a t a , was c o n s i d e r e d t o be f a v o u r ­
a b l e f o r t h e d e p o s i t i o n o f copper m i n e r a l i z a t i o n , and, f u r t h e r , 
t o t e s t t h e p o t e n t i a l o f t h e M o t h e r l o d e and Greyhound p i t s where 
t h e p r e v i o u s l y d e v e l o p e d c o p p e r - g o l d m i n e r a l i z a t i o n had been 
r e - e s t i m a t e d by t h e Company a t some 400,000 t o n s . 

The e x p l o r a t i o n program l a s t e d f r o m August, 
1973, t o A u g u s t , 1974, w i t h a shutdown f o r t h e w i n t e r f r o m 
J a n u a r y t h r o u g h A p r i l . S e v e r a l d r i l l programs were c o m p l e t e d . 
S e v e r a l a r e a s were c o v e r e d w i t h magnetometer and g e o c h e m i c a l 
s u r v e y s . Much t i m e was d e v o t e d t o a n a l y z i n g o l d d a t a and 
p r e p a r i n g new maps and c r o s s s e c t i o n s . 

The purpose o f t h i s r e p o r t i s t o summarize 
i n f o r m a t i o n g a t h e r e d t o d a t e , t o p r e s e n t c o n c l u s i o n s w i t h 
r e g a r d t o t h e p o t e n t i a l o f t h e v a r i o u s a r e a s o f i n t e r e s t and 
t o o f f e r recommendations f o r f u r t h e r e x p l o r a t i o n . I t i s 
p r e s e n t e d as an " i n o f f i c e " r e p o r t w i t h t h e a s s u m p t i o n made 
t h a t t h e l a r g e number o f s u p p o r t i n g maps and c r o s s s e c t i o n s 
a r e a v a i l a b l e t o t h e r e a d e r i n o f f i c e f i l e s . 

DESCRIPTION OF MAPS AND CROSS SECTIONS 

The maps and c r o s s s e c t i o n s w h i c h p e r t a i n t o 
t h e i n f o r m a t i o n i n t h i s r e p o r t a r e l i s t e d b e l o w 'by zone i n 
o r d e r t o a v o i d numerous r e f e r e n c e s t h r o u g h o u t t h e t e x t . 

G e n e r a l G e o l o g y and C l a i m s 1" = 400" ( i n c l u d e d a t back) 

M o t h e r l o d e P l a n s ( i n c l u d e s S h a f t and S u l p h i d e zones) 
G e o l o g i c Map 1"=50' 
Magnetometer S u r v e y (2 s h e e t s ) 1"=50' 

M o t h e r l o d e P i t C r o s s S e c t i o n s ( i n c l u d e s Crown S i l v e r zone) 
MM3 and MM4 1"=50' 
MM5, MM6 and MM7 1"=50' 
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S h a f t Zone C r o s s S e c t i o n s 
S l - 3 r'=50-
S5, X l - 2 l'^SO* 
U 14-16 l u = 5 0 ' 

Crown S i l v e r P l a n 

S u l p h i d e Stope P l a n ( i n c l u d e s S h a f t Zone) 1"=50' 
S u l p h i d e Stope C r o s s S e c t i o n s 

U l - 4 l n = 5 0 ' 
U5-8 r'=50-
U9-10 1"=50' 
VI-4 l n = 5 0 ' 

S u n s e t P l a n s 
• G e o l o g i c Map 1"=50' 

Magnetometer S u r v e y 1 M=50* 
S u n s e t C r o s s S e c t i o n s T4-11 1"=50' 

Peacock M i n e r a l C l a i m Magnetometer and S o i l Sample S u r v e y s 1" = 100* 

Greyhound P i t P l a n 1" = 50' 
Greyhound P i t C r o s s S e c t i o n s 

11830E l n = 5 0 ' 
11870E, 11958E, 112018E, 112068E l u = 5 0 ' 
12118E, 12168E, 12218E, 12268E, l n = 5 0 ' 
12318E, 12365E, 1"=50' 

LOCATION AND ACCESS 

The p r o p e r t y i s l o c a t e d one t o two m i l e s n o r t h ­
w e s t o f Greenwood, B r i t i s h C o l u m bia, and c e n t e r e d a t l o n g i t u d e 
118°43', l a t i t u d e 49°06'. Greenwood i s 300 r o a d m i l e s e a s t o f 
Vancouver and s i x m i l e s n o r t h o f t h e I n t e r n a t i o n a l B o r d e r . The 
p r o p e r t y i s l o c a t e d i n what i s known as t h e Boundary D i s t r i c t 
and l i e s i n Deadwood Camp. 

E l e v a t i o n s range from 2800 f t . a t Deadwood F l a t 
on t h e s o u t h end o f t h e p r o p e r t y t o 3800 f t . on t h e n o r t h . 
Topography i s moderate w i t h few s t e e p s l o p e s . A major p o r t i o n 
o f t h e p r o p e r t y l i e s on s o u t h e r n f a c i n g s l o p e s . The few streams 
on t h e p r o p e r t y a r e s m a l l and i n t e r m i t t e n t . 
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A c c e s s t o t h e p r o p e r t y i s b y good g r a v e l e d 
r o a d f r o m Greenwood. The Canadian P a c i f i c R a i l w a y ' s K e t t l e 
V a l l e y L i n e and B.C. Highway #3 pass t h r o u g h Greenwood. 

Greyhound P r o p e r t y i n t h i s r e p o r t , l i e w i t h i n t h e Greenwood 
M i n i n g D i v i s i o n and a r e l o c a t e d on map s h e e t 82E/2E. There 
a r e a t o t a l o f 46 c l a i m s w h i c h i n c l u d e Crown G r a n t s , M i n e r a l 
L e a s e s , and m i n e r a l c l a i m s as f o l l o w s : 

Crown G r a n t s : 

CLAIMS 

The c l a i m s , r e f e r r e d t o as t h e M o t h e r l o d e 

Motherlod,e 
Crown S i l v e r 
F l o r e n c e F r . 
Don J u l i e F r . 
O f f s p r i n g 
S t . Lawrence 
Greyhound 
Ten B r o c k 
P r i m r o s e 
S u n s e t 
S u n f l o w e r 
C.O.D. 
G r e a t Hopes 

L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 

704 
789 
1470 
1283 
1254 
1255 
1014 ( h e l d under o p t i o n ) 
1221 
927 
788 
916 
928 
602 

M i n e r a l L e a s e s : 

S.F. F r a c t i o n 
H i l l F r a c t i o n 

G o l d Bug 
Peacock 
P l u t o n i a 

S t . Eugene F r . L. 
L. 
L. 
L. 
L. 
L. 

2321 
895 
1243 
884 
832 

M-122 
M-306 
M-315 

M-294 
II 

2945 
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M i n e r a l C l a i m s : 

Ragma Rock F r . 22451 
B u t t e C i t y 36746 
T o r o n t o 36747 
B i r t h d a y F r . 14997 
H a r d s c r a b b l e F r . 19473 
Hound #1 F r . 22643 
N.M. #1 21994 
N.M. #6 F r . 21998 
M.T. #1 F r . 26832 
M.T. #2 26833 
M.T. #3 26834 
M.T. #4 F r . 27036 
M.T. #5 F r . 27154 
M.T. #6 F r . 27155 
M.T. #11 F r . 27220 
M.T. #12 F r . 27221 
M.T. #13 27222 
M.T. #14 F r . 27279 
M.T. #15 F r . 27280 
M.T. #16 F r . 27281 
M.T. #17 27623 
Fox #1 28908 
Fox #2 28909 
Fox #3 28910 
Fox #4 28911 
Fox #5 28912 
Fox #6 28913 

I n a d d i t i o n , t h e r e p o r t c o v e r s work c o m p l e t e d 
on some o f the Crown G r a n t s and M i n e r a l L e a s e s i m m e d i a t e l y 
s u r r o u n d i n g t h e Greyhound w h i c h were under o p t i o n to. M ascot 
w h i l e t h e program was i n p r o g r e s s . 

Ah There 
P l u t o 
Syd M. Johnson 
E. C. B. 
Hound #1 
Hound #2 

L. 1960 
L. 2393 
L. 1961 
L. 827 
22640 
22641 
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HISTORY 

The c o m p l e t e p r o p e r t y and d i s t r i c t h i s t o r y 
i s n o t i n c l u d e d i n t h i s r e p o r t as i t has been t h o r o u g h l y 
c o v e r e d b y o t h e r s . A s u b s t a n t i a l amount o f d a t a has been 
c o l l e c t e d from p a s t o p e r a t i o n s w h i c h has been used i n a s s e s s i n g 
t h e p r o p e r t y . These s o u r c e s w i l l be b r i e f l y r e v i e w e d i n t h i s 
s e c t i o n . 

S e v e r a l o f t h e c l a i m s w i t h i n t h e M o t h e r l o d e -
Greyhound c l a i m b l o c k have p r o d u c e d i n t h e p a s t . The p r i n c i p a l 
p r o d u c t i o n was from t h e M o t h e r l o d e , w h i c h , from 1900 t o 1918 
y i e l d e d i n e x c e s s o f 3.6 m i l l i o n t o n s o f c o p p e r o r e w i t h 
s i g n i f i c a n t amounts o f g o l d and s i l v e r . The P r i m r o s e 
( S u l p h i d e Zone) and Sunset a l s o p r o d u c e d o r e d u r i n g t h a t 
e r a . P r o d u c t i o n f i g u r e s a r e not c o m p l e t e b u t t h e y p r o d u c e d 
i n e x c e s s o f 100,000 and 135,000 t o n s r e s p e c t i v e l y . 

Renewed p r o d u c t i o n o c c u r e d b y open p i t m i n i n g 
from t h e M o t h e r l o d e f o r s i x months i n 1957 and a g a i n from 
1960 t o 1962. D u r i n g t h e l a s t p e r i o d , some o r e was a l s o mined 
from t h e S u n s e t . About 600,000 t o n s were m i l l e d d u r i n g t h e s e 
o p e r a t i o n s and t h e o p e r a t o r s were Woodgreen Copper M i n e s L t d . 
and l a t e r , C o n s o l i d a t e d Woodgreen M i n e s L t d . 

I n 1970, t h e Greyhound d e p o s i t was b r o u g h t 
i n t o p r o d u c t i o n f o r about f i v e months b y Greyhound Mines u s i n g 
open p i t m i n i n g . 

The f i r s t s e r i o u s e f f o r t t o r e v i v e i n t e r e s t on 
t h e p r o p e r t y a f t e r 1918 was made by t h e M o t h e r l o d e S u n s e t M i n i n g 
Co. when i t commissioned F r a n c i s H. F r e d e r i c k t o make a t h o r o u g h 
e x a m i n a t i o n o f t h e M o t h e r l o d e , Crown S i l v e r , S u l p h i d e and S u n s e t 
d e p o s i t s i n 1951. Much o f t h e d a t a on hand on t h e 1901 t o 1918 
o p e r a t i o n s comes from F r e d e r i c k ' s r e p o r t . A s s a y r e s u l t s f r o m 
diamond d r i l l i n g p r i o r t o 1918 on t h e S u l p h i d e and Greyhound 
zones a r e i n c l u d e d i n r e p o r t s o b t a i n e d f r o m Granby and Cominco 
r e s p e c t i v e l y . 

S i n c e 1951, a number o f companies have c a r r i e d out 
e x p l o r a t i o n programs on t h e M o t h e r l o d e - G r e y h o u n d p r o p e r t y . T h i s 
work c o n s i s t e d o f g e o l o g i c mapping, g e o p h y s i c a l s u r v e y s and 
diamond and p e r c u s s i o n d r i l l i n g . A l a r g e amount o f d a t a i s 
a v a i l a b l e from t h i s work. 
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E x t e n s i v e diamond d r i l l i n g was pe r f o r m e d i n t h e 
M o t h e r l o d e t o Suns e t a r e a by S u r e t y O i l s and M i n e r a l s L i m i t e d , 
and b y C o n s o l i d a t e d Woodgreen f r o m 1955 t o 1956, and 1960 
t o 1962 r e s p e c t i v e l y . On t h e Greyhound d e p o s i t a l a r g e 
amount o f diamond d r i l l i n g was c o m p l e t e d f r o m 1952 t o 1956 
by A t t w o o d Copper and Salamet M i n e s . Salamet a l s o c o m p l e t e d 
a r e s i s t i v i t y s u r v e y o v e r t h e s o u t h e a s t e r n p a r t o f t h e p r o p e r t y . 

I n 1966 t o 1967, magnetometer and I.P. s u r v e y s 
were c o m p l e t e d o v e r t h e s o u t h e r n p a r t o f t h e p r o p e r t y on b e h a l f 
o f San J a c i n t o E x p l o r a t i o n s . 

By 1969, t h e p r e s e n t M o t h e r l o d e - G r e y h o u n d p r o p e r t y 
was c o n s o l i d a t e d i n t o one h o l d i n g and P e c h i n e y Development L i m i t e d 
(N.P.L.) com p l e t e d a g e o l o g i c map o f t h e a r e a on a s c a l e o f a p p r o x i ­
m a t e l y 1"=500'. P e c h i n e y a l s o c o m p l e t e d some magnetometer 
s u r v e y i n g . 

I n 1970, S e i g e l A s s o c i a t e s L i m i t e d c o m p l e t e d 
I.P. and magnetometer s u r v e y s on b e h a l f o f Greyhound M i n e s L t d . , 
w h i c h c o v e r e d a l l b u t t h e n o r t h e a s t e r n end o f t h e p r o p e r t y . 
I n a d d i t i o n , some o f t h e L o s t Group t o t h e n o r t h w e s t was 
c o v e r e d . Greyhound Mines c o m p l e t e d some p e r c u s s i o n d r i l l i n g 
on t h e Greyhound and S u n s e t d e p o s i t s and around t h e n o r t h 
and e a s t edge o f t h e M o t h e r l o d e p i t . 

Montgomery Mines p e r f o r m e d a magnetometer s u r v e y 
i n 1972 o v e r t h e L o s t Group w h i c h s u r r o u n d s t h e p r o p e r t y t o t h e 
n o r t h and w e s t . 

MASCOT EXPLORATION PROGRAM  

1973: 
From August t o Decemember 21, 1973, Masc o t 

c o m p l e t e d an e x p l o r a t i o n program aimed p r i m a r i l y a t what was 
c o n s i d e r e d t h e h i g h e s t p r i o r i t y t a r g e t s . Some work o f a 
g e n e r a l n a t u r e was pe r f o r m e d i n a n a l y s i n g g e o p h y s i c a l and 
g e o l o g i c d a t a , d o i n g r e c o n n a i s s a n c e , and c o m p l e t i n g some 
p e r c u s s i o n d r i l l i n g . The diamond d r i l l i n g was p e r f o r m e d on 
t h e known m i n e r a l zones. A r e v e r s e c i r c u l a t i o n d r i l l i n g 
program was c a r r i e d out i n t h e M o t h e r l o d e p i t . 
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A p p r o x i m a t e l y 12.5 l i n e m i l e s o f t h e S e i g e l 
g r i d were c l e a r e d and remarked. S e v e r a l t r a n s i t s u r v e y s 
were c o m p l e t e d f o r c o n t r o l i n t h e M o t h e r l o d e t o S u n s e t a r e a . 
The t a i l i n g s l i n e was s u r v e y e d w h i c h a l s o gave a t i e t o t h e 
Greyhound. About 4.7 l i n e m i l e s o f s u r v e y i n g were c o m p l e t e d . 
S t a d i a s u r v e y s were done on t h e Greyhound, S u n s e t and M o t h e r l o d e 
p i t s i n o r d e r t o p r e p a r e a c c u r a t e base maps. D e t a i l e d magneto­
meter s u r v e y i n g and g e o l o g i c mapping was c o m p l e t e d i n t h e a r e a 
e m b r a c i n g t h e M o t h e r l o d e and S u n s e t p i t s . New maps w i t h c r o s s 
s e c t i o n s were d r a f t e d f o r t h e M o t h e r l o d e , S u n s e t and Greyhound 
a r e a s on a s c a l e o f 1"=50'. 

The S u l p h i d e s t o p e was made a c c e s s i b l e v i a 
t h e a i r s h a f t and t h e s t o p e was s u r v e y e d b y t r a n s i t . 

A t a b u l a t i o n o f t h e d r i l l i n g c o m p l e t e d i n 
1973 f o l l o w s . 

Diamond D r i l l i n g  

A r e a 

M o t h e r l o d e 
S u l p h i d e 
S u n s e t 
Greyhound 

No. o f H o l e s 

8 
4 
6 
8 

26 

Foota g e 

2697 f t . 
793 f t . 

1000 f t . 
2459 f t . 
6949 f t . 

P e r c u s s i o n D r i l l i n g  

A r e a 

M a r g u e r i t e 
C.O.D. 
Greyhound 
Crown S i l v e r 
S t a n d a r d 
G o t c h a 

No. o f H o l e s 

6 
2 
2 
1 
1 
4 

16 

Foota g e 

1240 f t 
555 f t 
370 f t 
300 f t 
300 f t 
600 f t 

3365 f t 

R e v e r s e C i r c u l a t i o n D r i l l i n g i n M o t h e r l o d e P i t 

Type No. o f H o l e s F o o t a g e 
R o t a r y 7 734 f t . 
P e r c u s s i o n 2 252 f t . 

9 986 f t . 
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R e v e r s e C i r c u l a t i o n on Southwest C o r n e r o f Greyhound  

Type No. o f H o l e s Footaqe 

P e r c u s s i o n 1 49 f t . 

T o t a l h o l e s d r i l l e d : 52 
T o t a l f o o t a g e d r i l l e d : 11,349 

1974: 
D u r i n g t h e w i n t e r and e a r l y s p r i n g , maps and 

c r o s s s e c t i o n s were r e v i s e d and u p d a t e d . D e t a i l e d o r e c a l c u ­
l a t i o n s w i t h accompanying p l a n s and c r o s s s e c t i o n s were com p l e t e d 
on t h e Greyhound d e p o s i t f o r b o t h a c o n v e n t i o n a l and a s e l e c t i v e 
m i n i n g p l a n . C a l c u l a t i o n s were made o f t h e m i n e r a l r e s e r v e s on 
t h e S u n s e t , S u l p h i d e , S h a f t and M o t h e r l o d e z o n e s . 

The f i e l d work began May 1 s t , 1974 and r a n t o 
J u l y 1 4 t h , 1974. A l a r g e p o r t i o n o f t h e work c o m p l e t e d d u r i n g 
t h i s p e r i o d was done on o p t i o n e d p r o p e r t i e s a d j a c e n t o r n e a r 
t o M a s c o t ' s h o l d i n g s . R e s u l t s o f work c o m p l e t e d on t h e Gotcha 
and San J a c i n t o o p t i o n s a r e d e t a i l e d i n s e p a r a t e r e p o r t s . 
However, a summary o f a l l work p e r f o r m e d f o l l o w s . 

O l d g e o p h y s i c a l d a t a was e x t e n s i v e l y a n a l y s e d 
and c o l o r coded on new s h e e t s , and c o m p o s i t e s o f o v e r l a p p i n g 
s u r v e y s were p r e p a r e d . The P e c h i n e y g e n e r a l g e o l o g i c map was 
c o n v e r t e d t o 1"=400'. 

A p p r o x i m a t e l y 14.2 l i n e m i l e s o f g r i d l i n e s 
were remarked o r r u n new w i t h a t o p o f i l . A l a r g e p o r t i o n 
o f t h e s e l i n e s were s o i l sampled and s u r v e y e d by magnetometer. 
The s o i l samples c o l l e c t e d and a n a l y s e d f o r copper numbered 
454. C l a i m s on w h i c h magnetometer and s o i l s a m p l i n g were done 
i n c l u d e Hound #1, E.C.B., Peacock, B u c k h o r n (magnetometer o n l y ) , 
and Gotcha #7 - #10. The S e i g e l and San J a c i n t o g r i d s o v e r t h e 
Hound #1 F r a c t i o n and n o r t h p a r t o f t h e Greyhound were remarked 
t o l o c a t e a n o m a l i e s and s p o t d r i l l h o l e s . 

A p e r c u s s i o n d r i l l program was c o m p l e t e d and a 
summary o f t h e d r i l l i n g f o l l o w s . 
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M a s c o t H o l d i n g s : 

A r e a 

Crown S i l v e r 
S u l p h i d e zone 
M o t h e r l o d e 
S u n s e t 
O l d T a i l i n g s Pond 
Peacock - Hound #1 F r 

No. o f H o l e s 

3 
13 
12 
2 
1 
6 

37 

Foota q e 

445 f t . 
2018 f t . 
2724 f t . 
270 f t . 
75 f t . 

1255 f t . 
6787 f t . 

O p t i o n s : 

A r e a 

P l u t o 
Ah T h e r e 
San J a c i n t o 
G o t cha Group 

No. o f H o l e s 

2 
5 

10 
17 
34 

Footaqe 

640 f t 
530 f t 

1171 f t 
3515 f t 
5856 f t 

T o t a l h o l e s 71 
T o t a l f o o t a g e 12,643 f t . 

The t o t a l f o o t a g e d r i l l e d i n t h e combined 
1973 t o 1974 program was 23,992 f t . i n 123 h o l e s . 

F o l l o w i n g t h e d r i l l program, maps and c r o s s 
s e c t i o n s were updated and r e s e r v e e s t i m a t e s made f o r t h e 
Su n s e t , S u l p h i d e and S h a f t z o n e s . 

GENERAL GEOLOGY 

The P e c h i n e y g e o l o g i c map appears t o be 
t h o r o u g h and a c c u r a t e . I t c o v e r s a l l o f t h e M o t h e r l o d e -
Greyhound p r o p e r t y , a l a r g e p o r t i o n o f t h e L o s t Group t o 
t h e n o r t h and west, and t h e a r e a e a s t o f t h e Anaconda and 
P l u t o n i a c l a i m s t o Boundary Creek. The map was c o m p l e t e d 
on a m e t r i c s c a l e r o u g h l y e q u i v a l e n t t o 1"=500'. Mascot 
added more i n f o r m a t i o n t o t h e map i n t h e Peacock-Hound #1 F r . 
and G r e y h o u n d - P l u t o a r e a s u s i n g d r i l l h o l e i n f o r m a t i o n and 
c o n v e r t e d i t t o a s c a l e o f 1"=400'. 
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P e c h i n e y ' s g e o l o g i c r e p o r t c o v e r s t h e 
l i t h o l o g y o f t h e r o c k t y p e s found on t h e p r o p e r t y i n 
d e t a i l . The r e g i o n a l g e o l o g y i s c o v e r e d i n v a r i o u s 
government p u b l i c a t i o n s . A b r i e f d e s c r i p t i o n o f t h e 
r o c k u n i t s f o l l o w s t o p r o v i d e m i n i m a l b a c k g r o u n d i n f o r ­
m a t i o n f o r t h e s u c c e e d i n g s e c t i o n s o f t h i s r e p o r t . 

M e t a m o r p h i c s (Grand F o r k s S e r i e s ? ) : 

The o l d e s t u n i t on t h e p r o p e r t y c o n s i s t s 
o f m i c a s c h i s t , h o r n f e l s , q u a r t z i t e , and l e n s e s o f m a r b l e 
and a m p h i b o l i t e . These r o c k s o u t c r o p on t h e e a s t e r n p o r t i o n 
o f t h e p r o p e r t y from t h e P l u t o n i a t o Boundary C r e e k . T h e i r 
age i s unknown. They c o u l d be e q u i v a l e n t t o t h e Grand F o r k s 
S e r i e s , a s i m i l a r metamorphic f o r m a t i o n o f P r o t e r o z o i c (?) 
age w h i c h o c c u r s i n t h e Grand F o r k s a r e a . 

Knob H i l l F o r m a t i o n : 

The Knob H i l l f o r m a t i o n , P e r m i a n i n age, i s 
composed p r i m a r i l y o f w h i t e and b l a c k c h e r t s and a n d e s i t e 
t u f f s . I t o u t c r o p s o v e r a w i d e s p r e a d a r e a f r o m t h e M o r r i s o n 
t o t h e B u t t e C i t y and G r e a t Hopes . I t a p p a r e n t l y u n d e r l i e s 
a l l u n i t s o u t c r o p p i n g t o t h e n o r t h w i t h t h e e x c e p t i o n 
o f t h e N e l s o n i n t r u s i v e s . P e c h i n e y g e o l o g i s t s i n c l u d e d m i n o r 
d i a b a s e and a m p h i b o l i t e w i t h t h i s f o r m a t i o n . E l s e w h e r e i n 
t h e d i s t r i c t , t h e Knob H i l l f o r m a t i o n a l s o c o n t a i n s m i n o r l i m e ­
s t o n e , s h a l e and s e r p e n t i n e . 

A n d e s i t e o u t c r o p s a t t h e mouth o f t h e Greyhound 
p i t and has been t r a c e d t o t h e s o u t h under Deadwood F l a t b y 
d r i l l i n g . H o l e S . J . #8 i n t e r s e c t e d some w h i t e Knob H i l l t y p e 
c h e r t a t d e p t h . I t i s p o s s i b l e t h a t t h e s e r o c k s b e l o n g t o t h e 
Knob H i l l f o r m a t i o n . 

B r o o k l y n F o r m a t i o n : 

On t h e p r o p e r t y , t h i s f o r m a t i o n c o n s i s t s o f 
s h a r p s t o n e and c h e r t p e b b l e c o n g l o m e r a t e and v a r i o u s t y p e s 
o f l i m e s t o n e and v e r y l i m e y s e d i m e n t s . A l l zones o f i n t e r e s t 
on t h e p r o p e r t y and t h e p r i n c i p a l copper d e p o s i t i n t h e d i s t r i c t , 
o c c u r w i t h i n B r o o k l y n l i m e s t o n e . An e x c e p t i o n t o t h i s may be 
t h e Greyhound d e p o s i t . 
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Widespr e a d e x p o s u r e s o f t h e s h a r p s t o n e 
c o n g l o m e r a t e were mapped by P e c h i n e y f r o m t h e M a r g u e r i t e 
w e s t i n t o t h e L o s t Group. The l i m e s t o n e o u t c r o p s a r e 
more r e s t r i c t e d . They o c c u r from t h e M o t h e r l o d e t o t h e 
S u n s e t , f r o m t h e B i r t h d a y F r . ( M a r g u e r i t e ) t o t h e P l u t o n i a , 
f r o m t h e B i r t h d a y F r . t o t h e N.M. #1, and around t h e Greyhound 
d e p o s i t . Numerous pods o f l i m e s t o n e o c c u r t h r o u g h o u t t h e 
s h a r p s t o n e c o n g l o m e r a t e . 

The l i m e y r o c k s and s k a r n a t t h e Greyhound 
a r e q u i t e d i f f e r e n t i n c h a r a c t e r t o t h o s e f o u n d e l s e w h e r e 
on t h e p r o p e r t y . I t i s p o s s i b l e t h a t t h e Greyhound h o s t 
r o c k s b e l o n g t o t h e Knob H i l l f o r m a t i o n . A p o i n t s u p p o r t i n g 
t h i s p o s s i b i l i t y i s t h a t s h a r p s t o n e c o n g l o m e r a t e o c c u r s w i t h 
a l l l i m e s t o n e zones on t h e p r o p e r t y e x c e p t a t t h e Greyhound. 

The Knob H i l l and B r o o k l y n f o r m a t i o n s a r e 
i n c l u d e d i n t h e A n a r c h i s t Group on t h e r e g i o n a l g e o l o g i c map 
( E a s t K e t t l e R i v e r Sheet by L i t t l e - 1957) and a r e d a t e d as 
P e r m i a n . P e c h i n e y g e o l o g i s t s have d a t e d t h e B r o o k l y n f o r m a t i o n 
as T r i a s s i c q u o t i n g L i t t l e and Thorpe ( 1 9 6 5 ) . 

N e l s o n I n t r u s i v e s : 

These i n t r u s i o n s c o n s i s t p r i m a r i l y o f d i o r i t e 
and q u a r t z d i o r i t e and a r e s t a t e d t o be o f C r e t a c e o u s age. 
The Greenwood s t o c k w h i c h s u r r o u n d s Greenwood and b o r d e r s t h e 
p r o p e r t y on t h e s o u t h e a s t i s t h e l a r g e s t N e l s o n i n t r u s i v e body 
i n t h e p r o p e r t y a r e a . A band o f t h e Greenwood s t o c k e x t e n d s 
from t h e main body a c r o s s t h e Hound #1 F r . and t h r o u g h t h e 
s o u t h e r n h a l f o f t h e Peacock. T h i s band does n o t o u t c r o p b u t 
has been i n d i c a t e d by d r i l l i n g . 

S e v e r a l s m a l l b o d i e s o f d i o r i t e o c c u r i n t h e 
M o t h e r l o d e and M a r g u e r i t e a r e a s . 

T e r t i a r y F o r m a t i o n s : 

T h e r e a r e two p o s t m i n e r a l t e r t i a r y f o r m a t i o n s 
w h i c h o v e r l i e o r i n t r u d e a l l p r e c e d i n g r o c k g r o u p s . 

The o l d e r K e t t l e R i v e r f o r m a t i o n i s composed 
o f s a n d s t o n e , a r k o s e and c o n g l o m e r a t e . A band o f K e t t l e R i v e r 
s e d i m e n t s has been t r a c e d by d r i l l i n g a c r o s s Deadwood F l a t from 
t h e Buckhorn and i n t o t h e o v e r b u r d e n c o v e r e d a r e a on t h e n o r t h 
end o f Deadwood F l a t . 



- 12 -

The M a r r o n f o r m a t i o n c o n s i s t s o f e x t r u s i v e 
and i n t r u s i v e p h a s e s . The e x t r u s i v e s have been d e f i n e d as 
t r a c h y t e s and t r a c h y a n d e s i t e s . They cap t h e r i d g e s n o r t h 
and w e s t o f t h e M o t h e r l o d e . No o u t c r o p o f t h e e x t r u s i v e 
phase o f t h e M a r r o n f o r m a t i o n has been o b s e r v e d on t h e M o t h e r l o d e -
Greyhound p r o p e r t y . 

The i n t r u s i v e phase o f t h e M a r r o n f o r m a t i o n 
c o n s i s t s o f f i n e t o medium g r a i n e d s y e n i t i c d i k e s , commonly 
w i t h p i n k f e l d s p a r p h e n o c r y s t s . L o c a l l y t h e s e d i k e s a r e 
termed p u l a s k i t e and cause s i g n i f i c a n t d i l u t i o n i n some o f 
t h e o r e b o d i e s o f t h e d i s t r i c t . 

GEOLOGY - MOTHERLODE, SULPHIDE, SHAFT & CROWN SILVER ZONES 

P e c h i n e y g e o l o g i s t s c o m p l e t e d a g e n e r a l 
g e o l o g i c map o f t h e M o t h e r l o d e - G r e y h o u n d p r o p e r t y . No 
d e t a i l e d g e o l o g i c mapping has been c o m p l e t e d s i n c e L e r o y ' s 
Memoir 19. S i n c e t h a t t i m e t h e M o t h e r l o d e , S u n s e t and Greyhound 
zones have been f u r t h e r exposed b y open p i t t i n g . The w r i t e r 
c o m p l e t e d g e o l o g i c mapping o f t h e M o t h e r l o d e t o S u n s e t a r e a on 
a s c a l e o f 1"=50'. 

Knob H i l l F o r m a t i o n : 

Rock t y p e s o f t h i s f o r m a t i o n u n d e r l i e l a r g e 
p o r t i o n s o f t h e M o t h e r l o d e main zone, t h e S h a f t zone, and 
t h e S u l p h i d e zone. The s k a r n i f i e d a n d e s i t i c u n i t o u t c r o p p i n g 
around t h e S h a f t zone and a l o n g t h e w e s t e r n edge o f t h e M o t h e r l o d e 
p i t i s b e l i e v e d t o b e l o n g t o t h e Knob H i l l f o r m a t i o n . D r i l l i n g 
has i n d i c a t e d t h a t t h i s u n i t d i p s under t h e s o u t h w e s t e r n p o r t i o n 
o f t h e M o t h e r l o d e - S h a f t zones, t h e m a s s i v e w h i t e l i m e s t o n e 
f o r m i n g t h e n o r t h w e s t r i m o f t h e p i t , and t h e n o r t h w e s t e r n 1/3 
o f t h e S u l p h i d e s t o p e . I n t e r b e d d e d Knob H i l l w h i t e c h e r t and 
a n d e s i t e u n d e r l i e s t h e s k a r n on t h e n o r t h e a s t s i d e o f t h e 
M o t h e r l o d e p i t . A c c o r d i n g t o L e r o y , t h e M o t h e r l o d e main zone 
i s i n f a u l t c o n t a c t w i t h Knob H i l l r o c k s on i t s ' s o u t h s i d e from 
t h e 200 t o 400 l e v e l . 

W h i t e Knob H i l l c h e r t o c c u r s a l o n g t h e so u t h w e s t 
edge and d i p s under t h e r e m a i n i n g 2/3 o f t h e S u l p h i d e s t o p e . A 
u n i t o f b l a c k Knob H i l l c h e r t was i n t e r s e c t e d b e l o w t h e w h i t e 
c h e r t i n PH26. (PH - P e r c u s s i o n H o l e . ) 
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B r o o k l y n F o r m a t i o n ; 

Two s m a l l o u t c r o p s o f s h a r p s t o n e c o n g l o m e r a t e 
o c c u r above t h e Crown S i l v e r r o a d about 200 f t . s o u t h o f t h e 
Crown S i l v e r s h a f t . Some v e r y a l t e r e d s k a r n y r o c k s mixed w i t h 
d i o r i t e and o u t c r o p p i n g above t h e w a t e r t a n k s c o u l d r e p r e s e n t 
t h e c o n t i n u a t i o n o f t h i s u n i t . These o u t c r o p s c a r r y m i n o r 
amounts o f c h a l c o p y r i t e . The s h a r p s t o n e c o n g l o m e r a t e h e r e i s 
c h a r a c t e r i z e d by a n g u l a r t o rounded f r a g m e n t s up t o V i n s i z e 
i n a h i g h l y s i l i c i o u s m a t r i x . 

L y i n g f r o m t h e s h a r p s t o n e 'conglomerate west and 
f o r m i n g t h e n o r t h e r n p o r t i o n o f t h e e a s t w a l l o f t h e M o t h e r l o d e 
p i t , i s a p e r v a s i v e l y a l t e r e d s k a r n . The w r i t e r has c l a s s e d i t 
as c a l c a r e o u s s a n d s t o n e . I t i s f i n e t o medium g r a i n e d s a n d s t o n e 
and has been a l t e r e d t o g a r n e t , e p i d o t e , c h o r i t e , s i l i c a , c a l c i t e , 
and h e m a t i t e . The b e d d i n g i s e a s i l y o b s e r v a b l e i n many p l a c e s 
due t o t h e s e l e c t i v e m i n e r a l a l t e r a t i o n a l o n g b e d d i n g p l a n e s . 
T h e r e i s an e x p o s u r e o f u n a l t e r e d c a l c a r i o u s s a n d s t o n e a t t h e 
mouth o f t h e s m a l l a d i t on t h e s o u t h end o f t h e Crown S i l v e r . 
The b e d d i n g s t r i k e s N20°E. The d i p v a r i e s f r o m 60° e a s t a t 
t h e n o r t h end o f t h e p i t t o about 75° e a s t on t h e r i d g e t o p 
above t h e M o t h e r l o d e s h a f t . 

M a s s i v e w h i t e a e o l i a n l i m e s t o n e forms t h e n o r t h e r n 
p a r t o f t h e west w a l l o f t h e M o t h e r l o d e p i t . T h i s u n i t o u t c r o p s 
c o n t i n u o u s l y f o r 800 f t . n o r t h o f t h e n o r t h w e s t c o r n e r o f t h e p i t . 
E s s e n t i a l l y i t i s a c o a r s e g r a i n e d s a n d s t o n e composed o f c a l c i t e 
and i s v i r t u a l l y d e v o i d o f a l t e r a t i o n m i n e r a l s . 

The M o t h e r l o d e main o r e body l i e s a l o n g t h e zone 
where t h e w h i t e l i m e s t o n e and c a l c a r i o u s s a n d s t o n e were o r i g i n a l l y 
i n c o n t a c t . 

The r e l a t i o n s h i p o f t h e S u l p h i d e zone l i m e s t o n e 
t o t h e r e s t o f t h e B r o o k l y n f o r m a t i o n i n t h e M o t h e r l o d e a r e a i s 
u n c l e a r . I t forms t h e h o s t r o c k f o r t h e S u l p h i d e zone, b u t t h e 
t r e n d o f t h e u n i t i s near r i g h t a n g l e s t o t h e c a l c a r i o u s s a n d ­
s t o n e . The u n i t does n o t o u t c r o p and no b e d d i n g was o b s e r v e d i n 
t h e c o r e . F i n e t o medium sand s i z e d g r a i n s were o b s e r v e d i n p l a c e s , 
b u t i t i s g e n e r a l l y m a s s i v e , and g r e y c o l o u r e d b u t w i t h l i g h t 
g r e e n i s h z o n e s . I t i s not s i g n i f i c a n t l y a l t e r e d o u t s i d e t h e m i n e r a l 
zone. T h i s l i m e s t o n e u n i t o c c u r s a l o n g t h e s o u t h e a s t e r n 2/3 o f t h e 
S u l p h i d e s t o p e and ex t e n d s under t h e o l d t a i l i n g s pond. 
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Dark b l a c k i s h g r e e n c h e r t i s i n t e r b e d d e d 
w i t h t h e l i m e s t o n e i n t h e S u l p h i d e zone. I t i s a dense, 
h a r d , f i n e - g r a i n e d , and h i g h l y s i l i c i o u s r o c k w h i c h f o r 
t h e most p a r t i s b a r r e n . I t has however been m i n e r a l i z e d 
t o o r e grade i n l i m i t e d s p o t s . 

Q u a r t z D i o r i t e ; 

The M o t h e r l o d e , Crown S i l v e r and S u l p h i d e 
zone a r e a has been i n t r u d e d by i r r e g u l a r b o d i e s o f q u a r t z 
d i o r i t e w h i c h c o m p r i s e a s i g n i f i c a n t p o r t i o n o f t h e o u t c r o p s 
i n t h e a r e a mapped. These i n t r u s i v e s appear t o be b o t h p r e -
m i n e r a l and p o s t - m i n e r a l . The p r e - m i n e r a l q u a r t z d i o r i t e 
has been s k a r n i f i e d by t h e development o f e p i d o t e , g a r n e t 
and c a l c i t e . I n p l a c e s i t c o n t a i n s m i n u t e amounts o f p y r i t e 
and c h a l c o p y r i t e . The a l t e r a t i o n g i v e s i t a s l i g h t l y g r e e n i s h 
c a s t . The u n a l t e r e d q u a r t z d i o r i t e i s f r e s h and l i g h t g r e y t o 
g r e y i s h w h i t e i n c o l o r . G r a i n s i z e o f b o t h t y p e s i s f i n e t o 
medium g r a i n e d . 

The p o s t - m i n e r a l q u a r t z d i o r i t e i s exposed i n 
s e v e r a l s p o t s a l o n g t h e n o r t h e a s t w a l l o f t h e M o t h e r l o d e p i t , 
and i n t o t h e Crown S i l v e r zone. I t a l s o o c c u r s i n t h e s m a l l 
a d i t on t h e s o u t h end o f t h e Crown S i l v e r c l a i m . 

The a l t e r e d q u a r t z d i o r i t e a ppears t o be a 
c o n t i n u o u s body from t h e h i g h w a l l above t h e S h a f t zone t o 
t h e S u l p h i d e s t o p e where i t t r e n d s a l o n g t h e h a n g i n g w a l l s i d e 
o f t h e S u l p h i d e zone and i n t o t h e t a i l i n g s pond. 

The q u a r t z d i o r i t e may form one o f t h e o r e 
c o n t r o l s b u t i t seldom comes i n t o d i r e c t c o n t a c t w i t h o r e . 

A body o f d i o r i t i c r o c k o c c u r s around t h e n o r t h e a s t 
end o f t h e M o t h e r l o d e p i t . T h i s u n i t d i f f e r s from t h e above i n 
c o m p o s i t i o n and a l t e r a t i o n . I t i s g r e e n i n c o l o r and a l t e r a t i o n 
c o n s i s t s o f l i g h t c h l o r i t i z a t i o n and p y r i t i z a t i p n . I t may be t h a t 
t h i s u n i t i s a c o a r s e r v a r i e t y o f Knob H i l l a n d e s i t e . 

F e l d s p a r P o r p h y r y ( P u l a s k i t e ) : 

T h i s t e r t i a r y u n i t i s exposed i n s e v e r a l s p o t s 
i n t h e n o r t h e r n p o r t i o n o f t h e M o t h e r l o d e p i t and by t h e w a t e r 
t a n k s . I t has been i n t e r s e c t e d i n d r i l l h o l e s below t h e S u l p h i d e 
zone. I t i s composed o f a f i n e - g r a i n e d ground mass o f p i n k 
f e l d s p a r w i t h minor b i o t i t e and c h l o r i t e , w i t h p i n k f e l d s p a r 
p h e n o c r y s t s . 
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STRUCTURE AND ORE CONTROL 

M o t h e r l o d e M a i n Zone; 

The consensus o f p a s t g e o l o g i c a l o p i n i o n s 
on t h e o r i g i n o f t h e M o t h e r l o d e d e p o s i t i s t h a t t h e m i n e r a l i ­
z a t i o n was formed b y r e p l a c e m e n t w i t h i n a s y n c l i n a l f o l d . o f 
l i m e s t o n e upon b e i n g i n v a d e d by t h e q u a r t z d i o r i t e . A s y n c l i n a l 
s t r u c t u r e m i g h t have been assumed due t o t h e b e l i e f t h a t t h e 
w h i t e a c o l i a n l i m e s t o n e and t h e c a l c a r e o u s s a n d s t o n e were t h e 
same u n i t . The l i t e r a t u r e does n o t d i s t i n g u i s h between t h e 
two u n i t s o t h e r t h a n t o d e s c r i b e t h e a l t e r a t i o n o c c u r i n g on 
t h e e a s t s i d e o f t h e d e p o s i t . 

The w r i t e r b e l i e v e s t h a t no e v i d e n c e o f an o r e 
c o n t r o l due t o f o l d i n g e x i s t s . The s h a r p s t o n e c o n g l o m e r a t e , 
t h e c a l c a r i o u s s a n d s t o n e and t h e w h i t e l i m e s t o n e a r e t h o u g h t 
t o be s l i g h t l y o v e r t u r n e d beds d i p p i n g s t e e p l y t o t h e e a s t and 
s t r i k i n g N20°E. T h e i r a t t i t u d e i s i n d i c a t e d by t h e b e d d i n g 
o b s e r v a b l e i n t h e c a l c a r i o u s s a n d s t o n e s k a r n . 

The o r e appears t o have been d e p o s i t e d a l o n g a 
l a r g e and i n t e n s e b r e c c i a zone o c c u r i n g a l o n g t h e c o n t a c t between 
t h e w h i t e l i m e s t o n e and t h e c a l c a r i o u s s a n d s t o n e . L e r o y i n 
Memoir 19 d e s c r i b e s t h e m i n e r a l i z a t i o n as r e p l a c i n g b o t h r o c k 
t y p e s . He a l s o mentions t h a t W.H. Weed compared t h e M o t h e r l o d e 
d e p o s i t t o t h o s e a t Cananea w h i c h a r e b r e c c i a p i p e s . 

The w h i t e l i m e s t o n e does n o t appear t o have been 
m i n e r a l i z e d o u t s i d e t h e b r e c c i a zone. M i n e r a l i z a t i o n o u t s i d e 
t h e b r e c c i a zone i n t o t h e c a l c a r i o u s s a n d s t o n e i s e r r a t i c and 
weak. Two f a c t o r s p r o b a b l y a c c o u n t f o r t h i s . I f t h e e n c l o s i n g 
r o c k s were r e l a t i v e l y impermeable, m i n e r a l i z a t i o n i n t o them 
would be r e s t r i c t e d . Second, i t i s p o s s i b l e t h a t m i n e r a l i z a t i o n 
o f t h e b r e c c i a zone was a r a p i d e v e n t w h i c h d i d n o t a l l o w t i m e 
f o r m i n e r a l b e a r i n g s o l u t i o n s t o p e n e t r a t e t h e u n b r e c c i a t e d 
e n c l o s i n g r o c k s . 

L e r o y d e s c r i b e s t h e b o u n d a r i e s o f t h e M o t h e r l o d e 
orebody. The n o r t h w e s t s i d e i s bounded by w h i t e l i m e s t o n e where 
t h e r e i s a near v e r t i c a l b u t i r r e g u l a r f o o t w a l l . The e a s t s i d e 
i s bounded i n p a r t by f a u l t c o n t a c t s , by s k a r n and s k a r n y q u a r t z 
d i o r i t e . The s o u t h s i d e from t h e 200 t o t h e 400 l e v e l s i s i n 
f a u l t c o n t a c t w i t h t h e Knob H i l l f o r m a t i o n . The main f l o o r o f 
t h e d e p o s i t l i e s on Knob H i l l c h e r t and q u a r t z d i o r i t e . L e r o y 
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does n o t m e n t i o n t h e r o c k t y p e s on t h e n o r t h end b u t does 
d e s c r i b e a f a u l t boundary t h e r e . L e v e l p l a n s i n F r e d e r i c k ' s 
r e p o r t i n d i c a t e t h a t t h e r o c k s i n t h e l o w e r l e v e l s on t h e 
n o r t h a r e mixed w h i t e l i m e s t o n e and g r e e n d i o r i t e . Two 
p e r c u s s i o n h o l e s by Mascot s p o t t e d a t t h e n o r t h r i m o f t h e 
p i t and d r i l l e d 360 f t . and 400 f t . i n t e r s e c t e d mixed u n a l t e r e d 
w h i t e l i m e s t o n e and g r e e n i s h d i o r i t e . 

O l d r e p o r t s i n d i c a t e t h a t an a s s a y boundary 
o c c u r s t o t h e e a s t i n t o t h e s k a r n zone. L e r o y has d e s c r i b e d 
f a u l t b o u n d a r i e s between t h e o r e and s k a r n i n t h e l o w e r l e v e l s . 
T h i s m i s c o n c e p t i o n o f an a s s a y boundary to' t h e e a s t r e s u l t e d 
b ecause t h e r e i s a low grade cap on t h e s k a r n a l o n g t h e r i m 
and r i d g e on t h e e a s t s i d e o f t h e p i t . O l d d r i l l d a t a and 
d r i l l i n g and c h i p samples by Mascot i n d i c a t e t h a t t h e t o p 
f o r t y f e e t o f t h e r i d g e g o i n g s o u t h f r o m t h e b r e a k t h r o u g h 
a r e a f o r about 300 f t . w i l l r u n about 0.35% c o p p e r . The a r e a 
a d j a c e n t t o t h e b r e a k t h r o u g h a r e a may a v e r a g e s l i g h t l y b e t t e r . 
The m a t e r i a l below t h e cap d r o p s s h a r p l y i n v a l u e t o l e s s 
t h a n 0.1% copper. 

I t would appear t h a t d u r i n g t h e p e r i o d o f 
m i n e r a l i z a t i o n and i n t r u s i o n by t h e q u a r t z d i o r i t e , l i t t l e 
o r no m i n e r a l b e a r i n g s o l u t i o n s p e n e t r a t e d t h e c a l c a r i o u s 
s a n d s t o n e and w h i t e l i m e s t o n e . The c a l c a r i o u s s a n d s t o n e p r o b a b l y 
c o n t a i n e d enough m i n e r a l s a l o n g w i t h c a l c i t e t o be p e r v a s i v e l y 
a l t e r e d t o s k a r n . The w h i t e l i m e s t o n e b e i n g composed e s s e n t i a l l y 
o f c a l c i t e was p a r t i a l l y a l t e r e d t o m a r b l e . 

The o r i g i n a l M o t h e r l o d e d e p o s i t was a l a r g e 
b r e c c i a zone o f unknown d i m e n s i o n s . The p r e s e n t l i m i t s o f t h e 
M o t h e r l o d e zone appear t o be f a u l t c o n t a c t s . The d i m e n s i o n s o f 
t h e zone r e m a i n i n g i n t h e p i t d i m i n i s h f r o m t h e p i t b o t t o m (60 t o 
115 L e v e l ) t o the 400 L e v e l . A t s u r f a c e , i n t h e p i t bottom, min­
e r a l i z a t i o n o c c u r s f o r a l e n g t h o f about 500 f e e t . The w i d t h 
v a r i e s due t o d i l u t i o n i n p l a c e s . On S e c t i o n MM3 and MM4 t h e 
m i n e r a l i z a t i o n i s a t l e a s t 140 f e e t w i d e . On t h e 400 L e v e l 
i n f o r m a t i o n from F r e d e r i c k ' s r e p o r t i n d i c a t e s t h a t t h e zone 
i s somewhat rounded and i r r e g u l a r w i t h maximum l e n g t h and w i d t h 
o f 250 f e e t and 150 f e e t . 

L e r o y has d e s c r i b e d t h e d e p o s i t as h a v i n g been 
b l o c k f a u l t e d down i n t o t he Knob H i l l f o r m a t i o n . D r i l l d a t a 
from t h e Mascot program s u p p o r t s t h i s c o n c l u s i o n . 

F r e d e r i c k has t h e o r i z e d t h a t t h e M o t h e r l o d e zone 
i s d i p p i n g s t e e p l y and i s open t o t h e s o u t h e a s t . The w r i t e r dees 
n o t a g r e e . 
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M o t h e r l o d e S h a f t Zone: 

L i t t l e i s known o f t h e s u b s u r f a c e g e o l o g y 
o f t h e S h a f t zone. L e r o y does not m e n t i o n t h e S h a f t zone 
i n Memoir 19. The zone was e x t e n s i v e l y d r i l l e d by S u r e t y 
O i l s i n 1956. No g e o l o g i c l o g s a r e a v a i l a b l e f r o m t h i s 
work. 

S u r f a c e mapping i n d i c a t e s t h a t t h e m i n e r a l i z a t i o n 
o c c u r s i n a remnant o r f a u l t b l o c k o f t h e w h i t e l i m e s t o n e . 
T h i s b l o c k i s a p p r o x i m a t e l y 100 f t . l o n g i n a n o r t h - s o u t h 
d i r e c t i o n and v a r i e s i r r e g u l a r l y up t o 150 f t . w i d e . I t 
a ppears t o be open b e l o w t h e 200 f t . l e v e l and p i n c h o u t 
above t h e 300 f t . l e v e l . I t i s s u r r o u n d e d on t h e n o r t h , 
w est and s o u t h by Knob H i l l (?) a n d e s i t e . S k a r n y q u a r t z 
d i o r i t e l i e s i n c l o s e p r o x i m i t y on t h e n o r t h e a s t , e a s t and 
s o u t h e a s t s i d e s and p r o b a b l y comes i n c o n t a c t w i t h t h e zone 
i n p a r t . 

A f l a t l y i n g band o f o r e g r a de m a t e r i a l about 
45 f t . t h i c k b r a n c h e s o f f t h e main b l o c k a p p r o x i m a t e l y 50 f t . 
n o r t h o f t h e s h a f t and j u s t b e low t h e 200 f t . l e v e l . T h i s 
band s t r i k e s n o r t h n o r t h w e s t and d i p s s h a l l o w l y t o w a r d t h e 
m ain M o t h e r l o d e zone. P e r c u s s i o n d r i l l c u t t i n g s r e c o v e r e d 
from t h i s zone were s k a r n composed o f e p i d o t e , g a r n e t , m a g n e t i t e , 
p y r i t e and c h a l c o p y r i t e . The h o s t r o c k was p r o b a b l y l i m e s t o n e . 

Crown S i l v e r Zone: 

A s m a l l m i n e r a l zone o c c u r s on t h e w e s t e r n edge 
o f t h e Crown S i l v e r w h i c h has been p a r t i a l l y d e l i n e a t e d by d r i l l 
h o l e s and the Crown S i l v e r s h a f t w o r k i n g s ( R e f e r t o c r o s s s e c t i o n s 
MM5, MM6 and MM7). The t r e n d i s N20°E, p a r a l l e l t o t h e M o t h e r l o d e 
main zone. The upper p a r t o f t h e zone appears t o d i p 30° e a s t e r l y 
I t l i e s somewhat p a r a l l e l t o and s h a l l o w l y below, t h e s i d e h i l l 
and i s p a r t i a l l y exposed a l o n g t h e r o a d t o t h e b r e a k t h r o u g h 
i n t o t h e M o t h e r l o d e p i t . I t a p p ears t o s t e e p e n t o 80 toward 
t h e b o ttom o f t h e Crown S i l v e r w o r k i n g s . ' 

The zone appears t o be about 20 f t . t h i c k and has 
been t r a c e d f o r about 250 f t . I t ' s c o n t i n u i t y has been b r o k e n 
t o an unknown e x t e n t by t h e i n t r u s i o n o f a b r a n c h o f t h e q u a r t z 
d i o r i t e o u t c r o p p i n g i n t h e e a s t c e n t r e o f t h e M o t h e r l o d e p i t . 
The zone t e r m i n a t e s on t h e n o r t h a g a i n s t a s t r o n g n o r t h w e s t 
t r e n d i n g f a u l t w h i c h d i p s 50°-60° s o u t h w e s t . The Crown S i l v e r 
a d i t was d r i v e n a l o n g t h i s f a u l t . The zone i s open t o t h e s o u t h . 
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The m i n e r a l i z a t i o n o c c u r s i n a r o c k t y p e 
w h i c h i s s i m i l a r t o and p r o b a b l y b e l o n g s w i t h t h e s k a r n y 
c a l c a r i o u s s a n d s t o n e . I t d i f f e r s i n b e i n g c o a r s e r g r a i n e d 
and may be a c o a r s e r g r a i n e d base zone t o t h e u n i t . 

M i n e r a l c o n t r o l i n t h e Crown S i l v e r zone may 
be r e l a t e d t o a more f a v o u r a b l e h o r i z o n i n t h e c a l c a r i o u s sand­
s t o n e and p r o x i m i t y t o t h e q u a r t z d i o r i t e . T h i s q u a r t z -
d i o r i t e appears t o be p o s t - m i n e r a l b u t may have i n d u c e d 
r e m o b i l i z a t i o n o f m i n e r a l i z a t i o n a l o n g i t s m a r g i n s . 

S u l p h i d e Zone: 

The S u l p h i d e zone i s s e p a r a t e d f r o m t h e 
S h a f t zone b y an a p p a r e n t l y b a r r e n s e c t i o n , p r o b a b l y due 
t o t h e l a c k o f any l i m e s t o n e o c c u r i n g t h e r e . The Knob H i l l (?) 
a n d e s i t e appear t o be i n d i r e c t c o n t a c t w i t h t h e q u a r t z d i o r i t e . 

The n o r t h w e s t e r n t h i r d o f t h e S u l p h i d e s t o p e , 
130 f t . i n l e n g t h , l i e s o u t s i d e o f t h e magnetometer anomaly 
a s s o c i a t e d w i t h t h e S u l p h i d e zone. I n t h i s s e c t i o n t h e v a l u e s 
appear t o have o c c u r e d i n m a s s i v e p y r i t e w i t h no m a g n e t i t e . 
The h o s t may have been a t h i n remnant o f l i m e s t o n e b u t t h e r e i s 
no e v i d e n c e t o s u p p o r t t h i s . T h i s p o r t i o n o f t h e s t o p e i s 
n a r r o w e r , 10 t o 15 f t . , and more r e g u l a r t h a n t h e s o u t h e a s t e r n 
end. V a l u e s r e m a i n i n g i n t h e w a l l s a r e narrow and o f m a r g i n a l 
g r a d e . The s t r i k e i s n o r t h w e s t and t h e d i p v a r i e s from 35° t o 
40° t o t h e n o r t h e a s t . The n o r t h w e s t e r n p o r t i o n o f t h e s t o p e 
has been d i s p l a c e d upward 20 f t . f r o m t h e s o u t h e a s t p a r t by a 
n o r t h e a s t t r e n d i n g f a u l t t h a t d i p s s t e e p l y t o t h e w e s t . 

The s o u t h e a s t e r n t w o - t h i r d s o f t h e S u l p h i d e s t o p e , 
240 f t . i n l e n g t h , s t r i k e s n o r t h w e s t and t h e o v e r a l l d i p i s 
25° t o 35° n o r t h e a s t . The t o p o f t h e zone appears t o be h o r i z o n t a l 
i n p l a c e s . The m i n e r a l i z a t i o n l i e s w i t h i n a l i m e s t o n e u n i t n e a r 
i t s l o w e r m a r g i n . 

The m i n e r a l zone v a r i e s up t o 75' f t . t h i c k i n 
t h e upper p o r t i o n and appears t o p i n c h o u t down d i p . The c e n t e r 
o f t h e zone, w h i c h was a h i g h e r grade c o r e , has been mined 
i r r e g u l a r l y by open s t o p i n g o v e r w i d t h s v a r y i n g up t o 40 f t . 

The f o o t w a l l o f t h e l i m e s t o n e , and i n p l a c e s t h e 
m i n e r a l zone, i s a band o f i n t r u s i v e r o c k s v a r y i n g from two f t . 
t o t h i r t y f t . t h i c k . The i n t r u s i v e s , composed of a n d e s i t e w i t h 
m i n o r p u l a s k i t e , have i n v a d e d a s t r o n g f a u l t zone l y i n g between 
t h e l i m e s t o n e and u n d e r l y i n g Knob H i l l c h e r t . 
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The h a n g i n g w a l l l i m e s t o n e has been w e a k l y 
and i r r e g u l a r l y a l t e r e d . A l t e r a t i o n m i n e r a l s a r e c h l o r i t e , 
e p i d o t e , s c a t t e r e d b l e b s o f m a g n e t i t e and m i n o r amounts o f 
d i s s e m i n a t e d p y r i t e . A p a r t f r o m t h e main m i n e r a l i z a t i o n 
m i n o r amounts o f c h a l c o p y r i t e o c c u r i n l i m i t e d a r e a s . The 
t o p o f t h e l i m e s t o n e i s i n c o n t a c t w i t h q u a r t z d i o r i t e . 

I n c r o s s s e c t i o n t h e l i m e s t o n e i s wedge 
shaped, v a r y i n g up t o 150 f t . wide ne a r s u r f a c e and n a r r o w i n g 
s h a r p l y down d i p . E v i d e n c e s u g g e s t s t h a t t h e l i m e s t o n e - q u a r t z 
d i o r i t e c o n t a c t i s a f a u l t zone d i p p i n g s t e e p l y t o t h e n o r t h e a s t 
w h i c h has c u t o f f t h e l i m e s t o n e and miner*al zone a l o n g i t s n o r t h ­
e a s t and down d i p edge. T h i s f a u l t e x p l a i n s t h e a p p a r e n t n a r r o w i n g 
o f t h e m i n e r a l zone down d i p . 

Two d r i l l h o l e s a l o n g t h e n o r t h e a s t s i d e o f t h e 
s o u t h e a s t e r n t w o - t h i r d s • o f t h e s t o p e r e q u i r e s p e c i a l comment. 
PH31 i n t e r s e c t e d a 40 f t . s e c t i o n o f 0.51% copper w h i c h was i n 
l i n e w i t h t h e p r o j e c t e d d i p o f t h e zone. U n u s u a l was t h e f a c t 
t h a t t h e h o l e was e n t i r e l y i n q u a r t z d i o r i t e . T h i s was t h e 
o n l y h o l e on t h e S u l p h i d e zone where t h e q u a r t z d i o r i t e 
formed t h e h o s t and o c c u r r e d a s w e l l ^ b e l o w t h e m i n e r a l i z a t i o n . 
T h i s s u g g e s t s t h a t some m i n e r a l i z i n g t o o k p l a c e a f t e r t h e f a u l t 
o c c u r e d w h i c h s e p a r a t e s t h e l i m e s t o n e and q u a r t z d i o r i t e . One 
o f t h e o l d h o l e s , 121, i n t e r s e c t e d a good s e c t i o n o f m i n e r a l i z a t i o n 
w h i c h i s w e l l above t h e p r o j e c t e d d i p o f t h e zone. T h i s a p p a r e n t l y 
s m a l l b l o c k s u g g e s t s an upward movement on t h e n o r t h e a s t s i d e a f t e r 
m i n e r a l i z a t i o n t o o k p l a c e . S h o u l d t h i s be t r u e i t would i m p l y t h a t 
no l i m e s t o n e can be e x p e c t e d below t h e q u a r t z - d i o r i t e n o r t h o f t h e 
s l o p e . 

A f a u l t t r e n d i n g n o r t h n o r t h e a s t has d i s p l a c e d t h e 
S u l p h i d e zone a t t h e s o u t h e a s t end o f t h e s t o p e . The l o w e r w o r k i n g s 
appear t o have s t o p p e d a t t h e f a u l t . The upper p a r t , as i n d i c a t e d 
b y DDH MM#1 (DDH = Diamond d r i l l h o l e ) , c o n t i n u e s f o r a s h o r t 
d i s t a n c e under t h e o l d r a i l r o a d grade and was p r o b a b l y l e f t b e cause 
o f t h e r a i l r o a d . The f a u l t seems t o d i p s t e e p l y t o t h e e a s t . 

C e r t a i n changes o c c u r i n t h e S u l p h i d e zone e a s t 
o f t h e f a u l t a t t h e end o f t h e s t o p e . The s t r i k e v e e r s t o e a s t -
west and t h e d i p s t e e p e n s t o a p p r o x i m a t e l y 45° n o r t h . A b a r r e n 
s e c t i o n o f l i m e s t o n e l i e s b elow t h e m i n e r a l zone where i t was 
i n t e r s e c t e d by DDH MM8, PH33 and DDH S u r e t y #2. DDH S u r e t y #1 
i n t e r s e c t e d t h e zone i n t h e m i d d l e o f t h e l i m e s t o n e u n i t and 
c o l l a r e d i n l i m e s t o n e , not i n q u a r t z - d i o r i t e as would be e x p e c t e d 
from o t h e r d r i l l d a t a . 
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I t would seem t h a t t h e m i n e r a l i z a t i o n i s 
not r e l a t e d t o t h e q u a r t z d i o r i t e c o n t a c t , b u t p r o b a b l y 
t o a b r e c c i a zone w h i c h c u t t h r o u g h t h e f o r m a t i o n s more 
o r l e s s i n d i s c r i m i n a t e l y . The zone was t h e n d i s p l a c e d 
s l i g h t l y by t h e n o r t h - n o r t h e a s t t r e n d i n g f a u l t s . S u b s e q u e n t l y , 
o r c o n c u r r e n t l y , i t was d o w n - f a u l t e d i n t o t h e s u r r o u n d i n g Knob 
H i l l c h e r t . 

GEOLOGY, STRUCTURE, ORE CONTROL -
SUNSET, MARGUERITE & GREYHOUND ZONES 

Sunse t Zone: 

T h i s d e p o s i t o c c u r s i n a remnant o f l i m e y 
r o c k s mixed w i t h d a r k g r e e n c h e r t w h i c h has been d o w n - f a u l t e d 
i n t o Knob H i l l c h e r t . A l m o s t a l l o f t h e r o c k s i n t h e remnant 
c o n t a i n m a g n e t i t e and a band o f c o p p e r m i n e r a l i z a t i o n o c c u p i e s 
t h e m a j o r p o r t i o n o f t h e remnant. 

The f l a t - l y i n g S u n s e t zone a v e r a g e s a p p r o x i m a t e l y 
40 f e e t i n t h i c k n e s s by 150 f e e t i n w i d t h . I t has a known l e n g t h 
o f 400 f e e t and s t r i k e s n o r t h w e s t e r l y . The b o t t o m o f t h e zone 
i n t h e a r e a o f t h e p i t s s l o p e s a t a p p r o x i m a t e l y 15 t o t h e 
s u r f a c e on t h e n o r t h e a s t s i d e a l o n g a f a u l t c o n t a c t w i t h Knob 
H i l l c h e r t . The southwest edge o f t h e zone i s d o w n - f a u l t e d 
i n t o Knob H i l l c h e r t and t h e a t t i t u d e o f t h e f a u l t zone has 
not y e t been d e t e r m i n e d . The m i n e r a l i z e d zone l i e s a t a 
r e l a t i v e l y c o n s t a n t e l e v a t i o n t h r o u g h t h e p i t s a r e a t h e n p l u n g e s 
a t a p p r o x i m a t e l y 21° t o t h e n o r t h w e s t under t h e o l d t a i l i n g s pond 

P u l a s k i t e d i k e s have i n t r u d e d t h e zone i n s e v e r a l 
p l a c e s and form b o t h t h e h a n g i n g and t h e f o o t w a l l s , i n p a r t , on 
t h e n o r t h w e s t end. Dark g r e e n c h e r t o v e r l i e s t h e m i n e r a l i z a t i o n 
t h r o u g h t h e p i t s a r e a b u t has been e x t e n s i v e l y eroded l e a v i n g 
t h e zone o f m i n e r a l i z a t i o n exposed i n s p o t s o r f l y i n g s h a l l o w l y 
below t h e s u r f a c e . Some b a r r e n d a r k g r e e n c h e r t has a l s o been 
i n t e r s e c t e d between t h e m i n e r a l zone and u n d e r l y i n g Knob H i l l 
c h e r t . 

The l i m i t s o f t h e zone a r e not p r e c i s e l y known 
a l o n g t h e southwest m a r g i n and i t i s open t o t h e n o r t h w e s t . 
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M a r g u e r i t e Zone: 

The M a r g u e r i t e zone i s a s m a l l r e p l a c e m e n t 
body l o c a t e d on t h e c o n t a c t between a s m a l l d i o r i t e i n t r u s i o n 
on t h e west and m a s s i v e w h i t e l i m e s t o n e on t h e e a s t . On t h e 
s u r f a c e t h e zone c a n be t r a c e d f o r about 50 f t . a l o n g s t r i k e 
and i s about 5 f t . a t t h e w i d e s t s p o t . PH5, d r i l l e d d i r e c t l y 
under t h e showing due west a t 45°, i n t e r s e c t e d t h e zone from 
20 f t . t o 40 f t . where i t averaged 0.48 c o p p e r . A v e r t i c a l 
h o l e PH10, from t h e same l o c a t i o n d i d n o t e n c o u n t e r m i n e r a l i z a t i o n 
a l t h o u g h i t p a s s e d t h r o u g h t h e l i m e s t o n e - d i o r i t e c o n t a c t . 

The magnetometer anomaly o v e r t h e showing was 
l i m i t e d t o 100 f t . a l o n g one n o r t h - s o u t h l i n e w i t h one anomalous 
r e a d i n g on t h e a d j a c e n t l i n e 100 f t . t o t h e e a s t . The anomalous 
r e a d i n g t o t h e e a s t r e f l e c t s t h e p l u n g e o f t h e l i m i t e d zone where 
i t was i n t e r s e c t e d b y PH5. Lower o r d e r magnetometer a n o m a l i e s i n 
t h e v i c i n i t y o f t h e M a r g u e r i t e showing c a n be d i r e c t l y r e l a t e d t o 
o u t c r o p s o f b a r r e n m a g n e t i t e - b e a r i n g r o c k s . The I.P. S u r v e y 
r u n b y S e i g e l o v e r t h e a r e a d i d n o t p r o d u c e any anomalous r e s u l t s . 

I n l o o k i n g a t t h e g e n e r a l g e o l o g i c map, t h e g e o l o g y 
o f t h e M a r g u e r i t e a r e a r e s e m b l e s i n c e r t a i n r e s p e c t s t h e g e o l o g y 
around t h e M o t h e r l o d e , p a r t i c u l a r l y t h e d i o r i t e i n t r u s i o n s i n 
c o n t a c t w i t h o r c l o s e t o l i m e s t o n e . L a c k i n g i s t h e i n t e n s e , w i d e ­
s p r e a d a l t e r a t i o n w h i c h o c c u r s a t t h e M o t h e r l o d e . L a r g e p o r t i o n s 
o f t h e l i m e s t o n e i n the M a r g u e r i t e and M a r g u e r i t e N o r t h a r e a s 
have been a l t e r e d . T h i s a l t e r a t i o n a p p e a r s t o be due t o r e g i o n a l 
metamorphism r a t h e r t h a n c o n t a c t metamorphism and r e p l a c e m e n t . 

The I.P. s u r v e y i n d i c a t e s t h a t no l a r g e s u l p h i d e 
body o c c u r s n e a r s u r f a c e i n t h i s a r e a . The w r i t e r f e e l s t h a t 
t h e M a r g u e r i t e and M a r g u e r i t e N o r t h showings a r e i s o l a t e d pods. 
No w e l l d e f i n e d t a r g e t can be v i s u a l i z e d a t t h i s p o i n t and t h e 
chances f o r f i n d i n g o r e b o d i e s t h e r e seem remote. 

Greyhound Zone: 

The g e o l o g y o f t h e Greyhound d e p o s i t i s n o t 
c l e a r l y u n d e r s t o o d . The r o c k s exposed i n t h e p i t a r e so 
a l t e r e d t h a t t h e i r o r i g i n c a n n o t be d e t e r m i n e d , and i n d i v i d u a l 
u n i t s cannot be d i s t i n g u i s h e d o r t r a c e d . F o r t h i s r e a s o n a 
g e o l o g i c map o f t h e Greyhound p i t was n o t made. 

P e c h i n e y had a number o f t h i n s e c t i o n s p r e p a r e d 
from t h e Salamet d r i l l c o r e s . Rock t y p e s i d e n t i f i e d were s l i g h t l y 
a l t e r e d l i m e s t o n e , a l t e r e d a n d e s i t i c t u f f , c h e r t and a r g i l l i t e . 
The m a j o r i t y o f t h e specimens were l i s t e d as s k a r n o f unknown 
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o r i g i n - These r o c k s were composed p r i n c i p a l l y o f c a l c i t e 
w i t h q u a r t z i n a r a t i o o f about 2:1. P e c h i n e y l i s t s c h l o r i t e , 
a m p h i b ole ( a c t i n o l i t e ) and p y r i t e as a c c e s s o r y m i n e r a l s w h i c h 
a r e p r e s e n t i n q u a n t i t i e s o f o v e r 1%. However, abundant e p i d o t e 
and h e m a t i t e o c c u r i n p l a c e s t h r o u g h o u t t h e p i t . Zones o f 
abundant p y r i t e a l s o o c c u r . The a l t e r a t i o n zone i s u n i q u e among 
t h e l i m e s t o n e r e p l a c e m e n t d e p o s i t s i n t h e d i s t r i c t i n t h a t no 
m a g n e t i t e i s p r e s e n t . M i n o r amounts o f c r y s t a l l i n e g a r n e t were 
o b s e r v e d . 

The r o c k s exposed i n t h e Greyhound p i t have been 
i n t e n s e l y b r e c c i a t e d . I n d i v i d u a l f a u l t zones a r e g e n e r a l l y n o t 
t r a c e a b l e and gougy zones o c c u r e x t e n s i v e l y t h r o u g h o u t t h e p i t 
and t h e d r i l l c o r e from M a s c o t ' s program. 

The n a t u r e o f t h e r o c k due t o a l t e r a t i o n and 
b r e c c i a t i o n a t t h e p r e s e n t s u r f a c e o f t h e p i t . i s s u c h t h a t i t 
can be e a s i l y r i p p e d by b u l l d o z e r . To what d e p t h i t c a n be 
r i p p e d i s n o t p r e d i c t a b l e b u t diamond d r i l l i n g i n d i c a t e s t h a t 
t h e same s h a t t e r e d and gougy c o n d i t i o n s e x i s t t o t h e b o t t o m o f 
t h e d e p o s i t . 

The m i n e r a l i z a t i o n o c c u r s i n p a r a l l e l and c o a l e s c i n g 
bands t r e n d i n g e a s t - w e s t . The upper p o r t i o n and n o r t h e r n p a r t 
o f t h e d e p o s i t d i p s s t e e p l y s o u t h . The zone f l a t t e n s t o near 
h o r i z o n t a l t o t h e s o u t h . The bands c o a l e s c e on t h e w e s t e r n 
end t o f o r m a s o l i d zone a p p r o x i m a t e l y 100 f t . w i d e . G o i n g 
west, t h e m i n e r a l i z a t i o n s p l i t s i n t o t h r e e bands, 20 f t . t o 35 f t . 
w i d e s e p a r a t e d by waste zones o f s i m i l a r w i d t h s . On t h e w e s t e r n 
end t h e m i n e r a l i z a t i o n has been b r o k e n i n t o b l o c k s i s o l a t e d by 
w a s t e . 

The m i n e r a l c o n t r o l a t t h e Greyhound i s not known. 
The h i g h l i m e c o n t e n t o f t h e h o s t r o c k s and t h e w i d e s p r e a d and 
i n t e n s e b r e c c i a t i o n s h o u l d have p r o v i d e d an e n v i r o n m e n t f o r more 
e x t e n s i v e m i n e r a l i z a t i o n . Perhaps t h e c o n t r o l was an o r i g i n a l 
b r e c c i a zone t h r o u g h t h e l i m e y h o s t r o c k s . A band o f more competent 
r o c k , w h i c h a f t e r b r e c c i a t i o n was l e s s gougy and more permeable, 
c o u l d a l s o e x p l a i n t h e c o n t r o l . 

The most l o g i c a l e x p l a n a t i o n f o r t h e s t e e p e n i n g 
o f t h e d e p o s i t a l o n g t h e n o r t h s i d e i s t h a t i s was t h r u s t f a u l t e d 
a g a i n s t t h e Greenwood S t o c k . T h i s c o u l d a l s o e x p l a i n t h e t h i c k e r 
s e c t i o n o f m i n e r a l i z a t i o n on t h e e a s t end. The m i n e r a l zone i s 
c l o s e s t t o the c o n t a c t t h e r e and t h e t h r u s t i n g c o u l d have tended 
t o p i l e t h e m i n e r a l i z a t i o n i n a more s o l i d mass. 
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The Greyhound s k a r n i s bounded on t h e e a s t 
by q u a r t z d i o r i t e o f t h e Greenwood S t o c k . The c o n t a c t d i p s 
i r r e g u l a r l y s o u t h w e s t e r l y a t a p p r o x i m a t e l y 50° under t h e 
s k a r n zone. The c o n t a c t between t h e s k a r n and q u a r t z d i o r i t e 
i s i n t e n s e l y mashed. The q u a r t z d i o r i t e i s i n t e n s e l y gougy 
f o r o v e r 100 f t . f r o m t h e c o n t a c t . U n d o u b t e d l y a g r e a t d e a l 
o f movement has t a k e n p l a c e a l o n g t h i s p l a n e . 

I t i s f e l t t h a t t h e r e i s no r e l a t i o n s h i p between 
t h e Greenwood S t o c k and t h e o r i g i n o f m i n e r a l i z a t i o n . The zone 
a p p e a r s t o have been f a u l t e d i n t o i t s p r e s e n t p o s i t i o n a f t e r 
t h e m i n e r a l i z i n g o c c u r r e d . 

G r e e n i s h a n d e s i t i c t u f f (?) l i e s on t h e west 
s i d e o f t h e s k a r n zone a t t h e e n t r a n c e t o bench 5. 

GEOPHYSICAL TARGETS AND GEOLOGY 

A c o n s i d e r a b l e amount o f t i m e was s p e n t i n 
a n a l y z i n g g e o p h y s i c a l d a t a from o l d s u r v e y s . Some a r e a s were 
t e s t e d b y p e r c u s s i o n d r i l l i n g d i r e c t l y . O t h e r a r e a s were 
c o v e r e d by magnetometer and s o i l sampled f o r c o p p e r b e f o r e 
c h o o s i n g p e r c u s s i o n d r i l l s i t e s . No c o p p e r m i n e r a l i z a t i o n o f 
economic i n t e r e s t was e n c o u n t e r e d i n any o f t h e s e p e r c u s s i o n 
h o l e s . The h o l e s e s s e n t i a l l y e l i m i n a t e d t h e a r e a s d r i l l e d as zones 
f o r f u r t h e r e x p l o r a t i o n e x c e p t on t h e P l u t o M i n e r a l C l a i m and s o u t h 
o f t h e Greyhound p i t . 

S t a n d a r d ; 
One 300 f t . p e r c u s s i o n h o l e , PHI, was d r i l l e d 

on t h e S t a n d a r d c l a i m t o t e s t a s t r o n g S e i g e l I.P. anomaly. The 
r o c k t y p e e n c o u n t e r e d was b l a c k Knob H i l l c h e r t and t h e r e was no 
copper m i n e r a l i z a t i o n o f i n t e r e s t i n i t . The cause o f t h e 
anomaly was n o t e s t a b l i s h e d . A s s a y s f o r c a r b o n and s o l u b l e 
i r o n r u l e d o ut g r a p h i t e o r p y r i t e as t h e c a u s e . The anomaly 
i s r e l a t e d t o a s p e c i f i c Knob H i l l c h e r t u n i t as mapped by 
P e c h i n e y . The P e c h i n e y g e o l o g i s t s r e f e r r e d t o m a n g a n i f e r o u s 
c o a t i n g s on t h e f r a c t u r e s o f t h i s u n i t w h i c h may e x p l a i n t h e 
cause o f t h e I.P. anomaly. 

Crown S i l v e r ( M o t h e r l o d e I.P. Anomaly) : 

One p e r c u s s i o n h o l e , PH2/ was d r i l l e d about 
400 f t . e a s t o f t h e n o r t h e a s t end o f t h e M o t h e r l o d e p i t t o 
t e s t t h e anomalous a r e a d e l i n e a t e d by S e i g e l ' s s u r v e y . 
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G r e e n i s h d i o r i t e w i t h m inor p y r i t e and m i n o r bands o f 
c a l c i t e o c c u r e d t o t h e bottom o f t h e 300 f t . h o l e . The 
d i o r i t e i s t h e same as t h a t o c c u r i n g around t h e n o r t h end 
o f t h e M o t h e r l o d e p i t and may be a c o a r s e g r a i n e d v a r i e t y 
o f t h e Knob H i l l a n d e s i t e . 

Peacock - Hound #1 F r a c t i o n : 

The g e o p h y s i c a l d a t a from S e i g e l , Salamet, and 
San J a c i n t o were t r a n s f e r r e d t o c o m p o s i t e s . Magnetometer and 
s o i l sample s u r v e y s were r u n o v e r t h e P e a c o c k . T h i s i n f o r ­
m a t i o n was u t i l i z e d i n s p o t t i n g d r i l l h o l e s . F i v e p e r c u s s i o n 
h o l e s were d r i l l e d t o check t h e o v e r b u r d e n c o v e r e d a r e a between 
t h e Greyhound and t h e o u t c r o p p i n g Knob H i l l c h e r t t o t h e n o r t h . 

I t was found t h a t t h e a r e a i s u n d e r l a i n b y an 
o f f s h o o t o f t h e Greenwood S t o c k . Ph24 e n c o u n t e r e d Knob H i l l 
c h e r t a t b e d r o c k and p a s s e d i n t o b a r r e n d i o r i t e a t 160 f t . 
T h i s may i n d i c a t e t h a t t h e d i o r i t e u n d e r l i e s t h e Knob H i l l 
c h e r t o u t c r o p p i n g on t h e G r e a t Hopes - B u t t e C i t y a r e a . Ph20 
was d r i l l e d t o t e s t a mag anomaly on t h e Peacock. The c a u s e 
was found t o be m a g n e t i t e b e a r i n g q u a r t z d i o r i t e . 

No f u r t h e r e x p l o r a t i o n i s w a r r a n t e d on t h e 
Peacock t o Hound #1 F r a c t i o n a r e a . 

Hound #1 - E.C.B.: 

The a r e a e a s t o f t h e Greyhound i s known t o be 
u n d e r l a i n by q u a r t z d i o r i t e o f t h e Greenwood S t o c k . T h i s 
e n v i r o n m e n t has no p o t e n t i a l f o r t h e o c c u r r e n c e o f l a r g e 
c o pper d e p o s i t s . S i n c e t h e r e a r e o v e r b u r d e n c o v e r e d a r e a s 
t o t h e e a s t and an a i r b o r n magnetometer anomaly o c c u r s n o r t h ­
e a s t o f t h e Greyhound, magnetometer and s o i l sample s u r v e y s 
were completed o v e r p a r t s o f t h e Hound #1 and E.C.B. The 
r e s u l t s were t o t a l l y n e g a t i v e . 

Greyhound: * 

A s m a l l I.P. anomaly l o c a t e d a l o n g t h e s o u t h e r n 
b oundary o f t h e Greyhound was t e s t e d b y PH#11. The h o l e was 
l o s t a t 170 f t . because o f b r o k e n r o d s . The r o c k e n c o u n t e r e d 
was h i g h l y p y r i t i c Greyhound s k a r n and t h i s p o t e n t i a l zone 
remains u n t e s t e d a t d e p t h . 
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Two h o l e s were d r i l l e d n e a r t h e s o u t h w e s t 
c o r n e r o f t h e Greyhound t o check a h o l e b y Greyhound Mines 
w h i c h was s a i d t o have e n c o u n t e r e d o r e . PH12 was d r i l l e d 
t o 200 f t . b e s i d e t h e Ah There s h a f t . I t e n c o u n t e r e d h i g h l y 
p y r i t i c Greyhound s k a r n f o r t h e e n t i r e 200 f t . One e x p e r i ­
m e n t a l r e v e r s e c i r c u l a t i o n h o l e was d r i l l e d 150 f t . n o r t h o f 
t h e Greyhound s o u t h w e s t c o r n e r . The h o l e was d r i l l e d t o 49 f t . 
i n t h e same r o c k as P h l 2 a t w h i c h p o i n t t h e h o l e was abandoned 
due t o equipment f a i l u r e . 

P l u t o - Ah T h e r e ; 

The a r e a s o u t h and west o f t h e Greyhound i s 
o v e r b u r d e n c o v e r e d . T h i s a r e a , known as Deadwood F l a t s , i s 
l e v e l and i s under c u l t i v a t i o n as h a y meadows. The g e o l o g y 
i s p a r t i a l l y known f r o m d r i l l h o l e l o g s . 

The Greyhound l i m e y s k a r n c o n t i n u e s s o u t h t o 
j u s t beyond t h e s o u t h e r n boundary o f t h e Greyhound c l a i m . 
Q u a r t z d i o r i t e was c u t i n two p e r c u s s i o n h o l e s a few hundred 
f e e t s o u t h o f t h i s . The s k a r n appears t o be down f a u l t e d i n t o 
t h e q u a r t z d i o r i t e on i t s s o u t h e r n edge. 

A n d e s i t i c r o c k s were e n c o u n t e r e d by p e r c u s s i o n 
h o l e s d r i l l e d by t h e M a p l e t r e e S y n d i c a t e n e a r t h e m i d d l e o f 
t h e M o n t r o s e F r a c t i o n . T h i s u n i t has been p r o j e c t e d from t h e s e 
t h r o u g h t h e Ah T h e r e t o t h e e n t r a n c e o f bench 5 a t t h e Greyhound 
p i t . Some c o n f u s i o n e x i s t s as t o t h e g e o l o g y around h o l e DDH S.J.8 
on t h e Ah T h e r e . F o u r s h a l l o w p e r c u s s i o n h o l e s d r i l l e d by M ascot 
around DDH S . J . 8 e n c o u n t e r e d a m i x t u r e o f r o c k t y p e s w h i c h 
i n c l u d e s k a r n , a n d e s i t e , and a r k o s e . Some w h i t e c h e r t , r e s e m b l i n g 
Knob H i l l , was i n t e r s e c t e d a t d e p t h i n DDH S . J . 8. I t i s p o s s i b l e 
t h a t t h e a n d e s i t e b e l o n g s t o t h e Knob H i l l f o r m a t i o n . Some 
g e o l o g i s t s have s u g g e s t e d t h a t t h e Greyhound l i m e y r o c k s b e l o n g 
i n t h e Knob H i l l f o r m a t i o n . 

To t h e w e s t o f t h e a n d e s i t e a u n i t o f K e t t l e R i v e r 
a r k o s e and s h a l e has been e n c o u n t e r e d i n d r i l l h o l e s . The K e t t l e 
R i v e r u n i t o u t c r o p s on t h e Buckhorn and has been t r a c e d by d r i l l i n g 
t h r o u g h t h e P l u t o t o t h e o l d r a i l r o a d g rade n o r t h o f Deadwood F l a t . 
T h i s u n i t o v e r l i e s a down f a u l t e d b l o c k o f c o n s i d e r a b l e v e r t i c a l 
d i s p l a c e m e n t . One p e r c u s s i o n h o l e by Mascot, G21, l o c a t e d on t h e 
P l u t o , d r i l l e d t h r o u g h t h e a r k o s e and a t 340 f t . e n c o u n t e r e d i n t e n s e l 
p y r i t i z e d Greyhound t y p e s k a r n . G J21 was d r i l l e d t o t h e l i m i t o f 
rods a v a i l a b l e , 410 f t . , i n t h i s p y r i t i c s k a r n . A l t h o u g h no c o p p e r 
was p r e s e n t , t h i s a r e a has o r e b e a r i n g p o t e n t i a l . Because of t h e 
d e p t h o f o v e r l y i n g a r k o s e , m i n e r a l s zones w o u l d have t o be h i g h 
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g r a d e o r v e r y l a r g e . Based on t h e known m i n e r a l i z a t i o n 
i n t h e Greyhound d e p o s i t t h i s zone on t h e P l u t o i s c o n s i d e r e d 
a low p r i o r i t y t a r g e t . 

The K e t t l e R i v e r a r k o s e i s i n c o n t a c t on t h e 
n o r t h w i t h t h e q u a r t z d i o r i t e l y i n g t h r o u g h t h e Hound #1 
F r a c t i o n - Peacock a r e a . G28, d r i l l e d i n t h e west c o r n e r 
o f t h e P l u t o , e n c o u n t e r e d q u a r t z d i o r i t e w h i c h t h e r e f o r e l i e s 
i n c o n t a c t w i t h t h e a r k o s e on t h e n o r t h e r n p a r t o f i t s west 
b o u n d a r y . 

SUMMATION OF RESULTS AND RESERVES 

M o t h e r l o d e - M a i n Zone: 

A r e v e r s e c i r c u l a t i o n d r i l l program was c o m p l e t e d 
i n an a t t e m p t t o sample t h e main p a r t o f t h e M o t h e r l o d e p i t . 
T h i s a r e a was mined o r i g i n a l l y b y open s t o p e methods w i t h p i l l a r 
b l a s t i n g . T h i s has l e f t t h e r e m a i n i n g m i n e r a l i z a t i o n as a 
c o l l a p s e d zone mixed w i t h w a s t e . The m a t e r i a l v a r i e s i n 
s i z e f r o m d i r t t o l a r g e b l o c k s w h i c h a r e e r r a t i c a l l y mixed 
t o g e t h e r . O l d t i m b e r s and i r o n a r e a l s o p r e s e n t . T h i s program 
was o n l y m a r g i n a l l y s u c c e s s f u l because o f t h e b r o k e n ground i n 
t h a t no h o l e c o u l d be c o m p l e t e d t o t h e r e q u i r e d d e p t h , d r i l l r a t e 
was s l o w r e s u l t i n g i n h i g h c o s t s , and i n p l a c e s samples c o u l d not 
be r e c o v e r e d . 

P r e l i m i n a r y c a l c u l a t i o n s and p l a n s were c o m p l e t e d 
t o e s t i m a t e t h e p o s s i b l e t o n s o f m i n e r a l i z a t i o n and w a s t e l y i n g 
i n t h e main zone o f t h e M o t h e r l o d e p i t . G o l d e r - B r a w n e r ' s p i t w a l l 
s p e c i f i c a t i o n s were used and tonnage f a c t o r s assumed f o r m i n e r a l ­
i z a t i o n and waste were 18 f t . 3 / t o n f o r b r o k e n m i n e r a l i z a t i o n and 
12 f t . 3 / t o n f o r s o l i d w a s t e . C a l c u l a t i n g a l l o f t h e m i n e r a l zone 
t o t h e 400 f t . l e v e l g i v e s 1,220,000 t o n s o f m i n e r a l i z a t i o n and 
8,610,000 t o n s o f w a s t e . The r e v e r s e c i r c u l a t i o n d r i l l i n g has 
i n d i c a t e d t h a t t h e upper p a r t o f t h e zone i s h i g h l y d i l u t e d w i t h 
c o l l a p s e d w aste on t h e e a s t s i d e . The a v e r a g e o f t h e a s s a y s f r o m 
th e d r i l l program r u n 0.45% c o p p e r . S i n c e t h e m i n e r a l i z a t i o n t o 
w a ste r a t i o i s 1:7 t h e s i t u a t i o n i s n o t a t t r a c t i v e . 

D r i l l i n g a l s o i n d i c a t e d a r e a s i n t h e zone o f 
e x c e l l e n t g r a d e . H i g h e r grade m a t e r i a l may be t e n d i n g t o hang 
a l o n g t h e f o o t w a l l o f t h e caved a r e a . A s e c t i o n t h r o u g h h o l e s 
R4, R6, R7 and RP 1 (R = R e v e r s e c i r c u l a t i o n R o t a r y ; RP = R e v e r s e 
C i r c u l a t i o n P e r c u s s i o n ) , i n d i c a t e s 700 t o n s p e r l i n e a r f o o t down 
t o t h e 200 f t . l e v e l g r a d i n g 0.80% c o p p e r . C o n s e q u e n t l y , some 
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r o u g h c a l c u l a t i o n s were made t o e s t i m a t e t h e tonnage o f 
m i n e r a l i z a t i o n and waste o c c u r r i n g i f t h e w e s t e r n 100 f e e t 
o f t h e zone were mined t o t h e 200 f o o t l e v e l . The same 
s p e c i f i c a t i o n s as above were used and a 350 f o o t l e n g t h was 
t a k e n . A p i t s l o p e o f 35 was assumed f o r t h e b r o k e n waste 
i n t h e e a s t w a l l . R e s u l t s were 283,000 t o n s w i t h m i n e r a l i z a t i o n 
t o w a ste r a t i o o f about 1:4, p l u s m i n e r a l i z a t i o n t o b r o k e n waste 
r a t i o o f 1:0.66. T h i s m i n e r a l i z a t i o n t o w a s t e r a t i o would be 
improved s h o u l d t h i s zone be mined i n c o n j u n c t i o n w i t h t h e 
S h a f t zone. The w r i t e r has t h e r e f o r e i n c l u d e d 200,000 t o n s 
g r a d i n g 0.7% copper i n t h e p o s s i b l e r e s e r v e s c a t e g o r y , f r o m 
t h e main p a r t o f t h e M o t h e r l o d e p i t . 

S h a f t Zone: 

M a s c o t ' s d r i l l i n g d i d n o t h i n g t o add t o t h e 
r e s e r v e s o f t h e S h a f t zone. M i n e r a l i z a t i o n and waste e s t i m a t i o n s 
were made assuming m i n i n g t o t h e 200 f o o t l e v e l and u s i n g G o l d e r -
B rawner's p i t w a l l s p e c i f i c a t i o n s f o r t h e d i o r i t e , 45 . 

Three S u r e t y s e c t i o n s , S I - S3, were used t o 
c a l c u l a t e r e s e r v e s . P r o v e n t o n s was t a k e n t o a few f e e t below 
t h e S u r e t y h o l e s and p o s s i b l e t o n s f r o m t h e r e t o t h e 200 l e v e l . 
The h o l e s d r i l l e d by S u r e t y c o u p l e d w i t h o l d a s s a y s p l o t t e d on 
t h e 200 f o o t l e v e l p l a n were used t o p r o j e c t t h e l i m i t s o f t h e 
zone down t o t h e 200 f o o t l e v e l . 

M i n e r a l i z a t i o n e s t i m a t e s a r e 60,000 p r o v e n t o n s 
g r a d i n g 1.0% copper and 48,000 p o s s i b l e t o n s g r a d i n g 0.8% c o p p e r . 
The m i n e r a l i z a t i o n t o w aste r a t i o i s e s t i m a t e d a t 1:3 and m i n e r a l 
i z a t i o n t o o v e r b u r d e n r a t i o a t 1:0.31. 

I t i s a n t i c i p a t e d t h a t a p i t w a l l i n t h e q u a r t z 
d i o r i t e on t h e e a s t s i d e o f t h e S h a f t zone w o u l d s a f e l y s t a n d 
a t s t e e p e r t h a n 45°. G o l d e r - B r a w n e r have p r o b a b l y d e t e r m i n e d 
t h e s a f e s l o p e f r o m o b s e r v a t i o n o f t h e more s h a t t e r e d q u a r t z 
d i o r i t e o c c u r i n g i n t h e e a s t c e n t e r o f t h e M o t h e r l o d e p i t and 
t h e dangerous c o n d i t i o n o f t h e q u a r t z d i o r i t e above t h e S h a f t 
zone. The m a t e r i a l above t h e S h a f t zone i s u n s t a b l e due t o 
t h e p o o r m i n i n g p r o c e d u r e used by C o n s o l i d a t e d Woodgreen. 

As was mentioned b e f o r e , m i n i n g t h e S h a f t zone 
i n c o n j u n c t i o n w i t h t h e main M o t h e r l o d e zone would a l s o improve 
t h e m i n e r a l i z a t i o n t o waste r a t i o . 
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The S u r e t y d r i l l i n g d i d n o t d e l i m i t t h e 
e a s t e r n edge o f m i n e r a l i z a t i o n a t t h e S h a f t zone. There 
i s t h e p o s s i b i l i t y t h a t r e s e r v e s c a n be i n c r e a s e d by 
d r i l l i n g t h e r e . T h i s w i l l r e q u i r e diamond d r i l l i n g due 
t o t h e l o n g e r h o l e s r e q u i r e d t o r e a c h t h e t a r g e t from t h e 
t o p o f t h e r i d g e e a s t o f t h e S h a f t zone. 

A s m a l l i n c r e a s e i n r e s e r v e s c a n be e x p e c t e d 
by d r i l l i n g t o c o n f i r m and d e l i n e a t e t h e o r e c u t b y S u r e t y 
DDH #0-1. 

Crown S i l v e r Zone; 

A s m a l l zone g r a d i n g about 0.5% copper has been 
i n d i c a t e d b y t h e d r i l l i n g c o m p l e t e d on t h e Crown S i l v e r zone. 
S i n c e t h e upper p a r t o f t h e zone appears t o s h a l l o w l y p a r a l l e l 
t h e s u r f a c e , p o s s i b i l i t i e s a r e good f o r p r o v i n g a s m a l l tonnage 
m i n e a b l e b y open p i t t i n g . S e c t i o n MM 6 and MM7 i n d i c a t e s about 
200 t o n s p e r l i n e a r f o o t o f 0.5% c o p p e r . The zone has been i n t e r ­
s e c t e d 170 f t . s o u t h i n PH17. T h i s h o l e a l s o d i s c l o s e d t h a t t h e 
c o n t i n u i t y o f t h e m i n e r a l i z a t i o n may be b r o k e n by a q u a r t z d i o r i t e 
i n t r u s i o n . ML34 ( p e r c u s s i o n h o l e b y Greyhound Mines) i n t e r s e c t e d 
50 f t . o f 0.55% copper an a d d i t i o n a l 40 f t . t o t h e s o u t h . Some 
d e t a i l e d d r i l l i n g i s r e q u i r e d between t h e s e h o l e s and t o t h e s o u t h 
t o d e l i m i t t h e zone. 

I n a d d i t i o n , t h e t o p p o r t i o n o f t h e s h a r p r i d g e 
from t h e b r e a k t h r o u g h a r e a s o u t h i s c a r r y i n g v a l u e s . C h i p 
samples t a k e n a l o n g t h e s o u t h f a c e o f t h e b r e a k t h r o u g h a v e r a g e d 
0.48% copper o v e r a t r u e w i d t h o f 60 f t . F u r t h e r t e s t i n g o f t h i s 
zone c o u l d add t o any tonnage d e v e l o p e d i n t h e Crown S i l v e r zone. 
A p o t e n t i a l e x i s t s f o r p r o v i n g i n e x c e s s o f 75,000 t o n s i n t h e s e 
two z o n e s . 

S c a t t e r e d s m a l l magnetometer a n o m a l i e s o c c u r on 
t h e Crown S i l v e r f r o m above t h e w a t e r t a n k s t o w a r d t h e Crown 
S i l v e r zone. A d r i l l h o l e i s needed t o check t h i s a r e a . 

S u l p h i d e Zone: 

The S u l p h i d e zone tonnage e s t i m a t e s were d e t a i l e d 
b e cause o f t h e open s t o p e , dumps and p i l l a r s and t h e s h a r p change 
i n s t r i k e a t t h e s o u t h e a s t end o f t h e s t o p e . The p i t w a l l s l o p e 
was assumed t o be 45 i n r o c k and 30 i n o v e r b u r d e n , dam f i l l and 
t a i l i n g s . Tonnage f a c t o r s used were 10, 12 and 15 f t . / t o n f o r 
m i n e r a l i z a t i o n , waste r o c k and o v e r b u r d e n , r e s p e c t i v e l y . 

Overburden l y i n g above t h e S u l p h i d e zone i s r e l a t i v e l y 
s h a l l o w . The major p o r t i o n o f o v e r b u r d e n i n t h e c a l c u l a t i o n s l i e s 
a l o n g t h e southwest and s o u t h m a r g i n o f t h e zone where t h e b e d r o c k 
p l u n g e s s t e e p l y under a t h i c k s e c t i o n o f d r i f t . 
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No a l l o w a n c e has been made f o r d i l u t i o n . 
D i l u t i o n c o u l d be e x c e s s i v e around t h e s t o p e due t o c o l l a p s i n g 
o f waste w i t h m i n e r a l i z a t i o n i n t o t h e s t o p e w h i l e m i n i n g . S i n c e 
t h i s i s an unknown f a c t o r , no a t t e m p t was made t o d e l e t e tonnage 
f r o m p r o v e n r e s e r v e s because o f d i l u t i o n . The l i m i t i n g f a c t o r 
was t h e m i n e r a l i z a t i o n t o waste r a t i o . No p o s s i b l e m i n e r a l i z a t i o n 
was i n c l u d e d below t h e p r o v e n tonnage i n t h e s t o p e a r e a because 
o f t h e s h a r p i n c r e a s e i n t h e waste t o m i n e r a l i z a t i o n r a t i o f o r 
t h e deeper m i n e r a l i z a t i o n . A l l p r o v e n tonnage i n t h e e s t i m a t e s 
l i e s west o f S e c t i o n s MMl and MM2. 

The tonnage l y i n g e a s t o f S e c t i o n s MMl and MM2 
has been p l a c e d i n t h e p o s s i b l e c a t e g o r y . D r i l l i n g i s r e q u i r e d 
t o d e l i n e a t e t h e upper p o r t i o n o f t h e zone and f i l l i n between 
t h e S u r e t y h o l e s . A l s o , t h e e x a c t l o c a t i o n s o f t h e S u r e t y h o l e s 
a r e n o t known and c o n s e q u e n t l y t h e d i p c o u l d v a r y from t h a t shown 
on t h e c r o s s - s e c t i o n s . 

The w aste f i g u r e s c o v e r b o t h p r o v e n and p o s s i b l e 
tonnage. The S u l p h i d e zone r e s e r v e s c a l c u l a t e d a r e : 

Au M i n e r a l t o 
Tons % Cu Oz/Ton Waste R a t i o 

P r o v e n 124,000 0.65 0.035 
P o s s i b l e 71,000 0.65 0.021 
Waste Rock 697,000 1:3.57 
Overburden, 345,000 1:1.77 

Dam F i l l and 
T a i l i n g s 

S u n s e t Zone: 

The S u n s e t zone has been d e f i n e d i n c r o s s 
s e c t i o n and i n p l a n t o t h e p o i n t t h a t r e a s o n a b l e c o n f i d e n c e 
can. be p l a c e d i n i t s c o n t i n u i t y o v e r s e t w i d t h s , a l o n g i t s 
s t r i k e . An open p i t was d e s i g n e d t o i n c l u d e a p o r t i o n o f 
t h e S u n s e t zone. T h i s p o r t i o n a v e r a g e s 40 f t . t h i c k and 
150 f t . wide o v e r a l e n g t h o f 3 50 f t - P a r t o f t h e r e s e r v e s 
i n t h e p i t l a y o u t a r e p l a c e d i n t h e p o s s i b l e c a t e g o r y because 
i n f o r m a t i o n as t o grade i s i n a d e q u a t e . D r i l l i n f o r m a t i o n 
t h r o u g h p a r t o f t h e zone i s s p o t t y . S e v e r a l o f t h e h o l e s 
a v a i l a b l e f o r r e s e r v e s e s t i m a t i o n were p e r c u s s i o n h o l e s , 
d r i l l e d d r y w i t h o u t c a s i n g , and w h i c h r e t u r n e d m a r g i n a l v a l u e s . 
T here i s a r e a s o n a b l e chance t h a t a d d i t i o n a l d r i l l i n g w i l l up­
grade t h e p o s s i b l e a r e a s t o p r o v e n tonnage. 
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I n a d d i t i o n , t h e r e a r e 180,000 p o s s i b l e t o n s o f 
e s t i m a t e d o r e s u r r o u n d i n g t h e p i t l a y o u t on t h e s o u t h e a s t end, 
a l o n g t h e s o u t h w e s t e r n m a r g i n , and p r o j e c t i n g t h e zone n o r t h ­
west under t h e t a i l i n g s dam. Geology, s t r u c t u r e and t h e mag­
netometer a n o m a l i e s were used t o i n f e r t h i s tonnage. 120,000 
t o n s o f t h e above f i g u r e a r e i n f e r r e d on t h e n o r t h w e s t end o f 
t h e S u n s e t zone under t h e t a i l i n g s . The m i n e r a l i z a t i o n t o waste 
r a t i o , s h o u l d t h i s zone c o n t i n u e , w i l l be about 1:6, b u t t h e 
w a s t e c o n s i s t s a l m o s t w h o l l y o f dam f i l l and t a i l i n g s . 

I n c a l c u l a t i n g r e s e r v e s and w a s t e f o r t h e p i t 
l a y o u t a s e m i - s e l e c t i v e m i n i n g p r o c e d u r e was assumed f o r t h e 
f l a t l y d i p p i n g d e p o s i t down t o an even bench l e v e l . Rock f a c e s 
i n t h e p i t were assumed t o be 70° inasmuch as nowhere would t h e y 
be h i g h e r t h a n 60 f t . The p i t w a l l s l o p e i n o v e r b u r d e n , dam 
f i l l and t a i l i n g s was assumed a t 30 . No a l l o w a n c e has been 
made f o r d i l u t i o n . The waste c a l c u l a t e d i s f o r b o t h p r o v e n 
and p o s s i b l e t o n s w i t h i n t h e p i t l a y o u t . The major p o r t i o n 
o f o v e r b u r d e n , dam f i l l and t a i l i n g s i s t a i l i n g s and dam f i l l 
l y i n g o v e r t h e n o r t h w e s t end o f t h e d e p o s i t . There a r e o n l y 
l i m i t e d p a t c h e s o f o v e r b u r d e n o v e r l y i n g t h e d e p o s i t . 

Au M i n e r a l t o 
Tons % Cu O z / t o n Waste R a t i o 

P r o v e n 88,000 0.66 0.02 
P o s s i b l e 85,000 
Waste Rock 38,000 1:0.22 
Overburden, 161,000 1:0.93 

Dam F i l l and 
T a i l i n g s 

P o s s i b l e o r e o u t s i d e p i t l a y o u t - 180,000 

Waste Dumps: 

There i s a p o s s i b i l i t y t h a t t h e o l d t a i l i n g s 
dam c o n t a i n s o r e grade m a t e r i a l . The dam has been e s t i m a t e d 
t o c o n t a i n 150,000 t o n s . T h i s i n c l u d e s t h e 17,000 t o n s i n t h e 
S u n s e t t r e s t l e dump w h i c h F r e d e r i c k e s t i m a t e d t o r u n f r o m 0.35% 
t o 0.7% c o p p e r . The b a l a n c e o f t h e dam was made from low grade 
and w a s t e from t h e M o t h e r l o d e p i t . T here i s r e a s o n t o b e l i e v e 
t h a t some o r e from t h e M o t h e r l o d e p i t was i n c o r p o r a t e d i n t o 
t h e dam when C o n s o l i d a t e d Woodgreen was s h o r t o f dam f i l l 
m a t e r i a l . H o l e DDH MS4 r e c o v e r e d a few f e e t o f dam f i l l b e f o r e 
i t r e a c h e d b e d r o c k w h i c h a s s a y e d 0.45% c o p p e r . 

I f t h e S u l p h i d e and S u n s e t d e p o s i t s a r e mined 
t h e ends o f t h e t a i l i n g s dam w i l l have t o be removed. I t would 
t h e n be p o s s i b l e t o made a more r e l i a b l e a p p r a i s a l o f t h e o r e 
p o t e n t i a l o f t h e dam. 



- 31 -

The main M o t h e r l o d e waste dump, a c c o r d i n g 
t o F r e d e r i c k , o r i g i n a l l y c o n t a i n e d 140,000 t o n s g r a d i n g f r o m 
0.55% t o 0.80% co p p e r . An unknown amount o f t h i s dump was 
m i l l e d by C o n s o l i d a t e d Woodgreen, b u t a p o r t i o n r e m a i n s . 

A low grade dump from C o n s o l i d a t e d Woodgreen's 
o p e r a t i o n s l i e s j u s t e a s t o f t h e n o r t h end o f t h e M o t h e r l o d e 
p i t . T h e r e i s a p p r o x i m a t e l y 20,000 t o n s i n t h i s dump and t h e 
grade i s not known. 

There i s a s t o c k p i l e from t h e Greyhound p i t 
l y i n g a d j a c e n t t o t h e c r u s h e r b u i l d i n g . -This dump i s e s t i m a t e d 
t o c o n t a i n +30,000 t o n s . 

I f t h e S u l p h i d e and Su n s e t d e p o s i t s a r e mined 
i t i s r e a s o n a b l e t o e x p e c t t h a t some tonnage can be s a l v a g e d 
f r o m t h e dam. T h e r e f o r e , 100,000 t o n s g r a d i n g 0.5% copper have 
been p l a c e d i n t h e p o s s i b l e c a t e g o r y f r o m t h e dam, t h e main dump, 
and o t h e r dumps. 

Greyhound Zone; 

Two a l t e r n a t i v e c a l c u l a t i o n s were made on 
r e s e r v e s f o r t h e Greyhound. These c a l c u l a t i o n s were made i n 
d e t a i l w i t h accompanying p l a n s and c r o s s s e c t i o n s ( R e f e r t o 
r e p o r t "Greyhound Ore Re s e r v e C a l c u l a t i o n s " d a t e d A p r i l , 1974). 

The a l t e r n a t i v e s were: 

A. F o r a c o n v e n t i o n a l open p i t m i n i n g method w i t h d r i l l i n g 
and b l a s t i n g : 

P r o v e n and p r o b a b l e t o n s - 218,048 
a t 0.65% copper d i l u t e d m i l l g rade 

P o s s i b l e t o n s - n i l . 

B. F o r a s e l e c t i v e open p i t m i n i n g method based on t h e p r e ­
sumption t h a t t h e m i n e r a l i z a t i o n and waste c o u l d be s e l e c t i v e l y 
r i p p e d w i t h a b u l l d o z e r and l o a d e d w i t h o u t b l a s t i n g : 

P r o v e n and p r o b a b l e u n d i l u t e d t o n s - 224,442 
a t 0.84% copper 

P o s s i b l e u n d i l u t e d t o n s - 132,093 
a t 0.60% copper 
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o t a l R e s e r v e s : U n d i l u t e d U n d i l u t e d 
P r o v e n & B l o c k B l o c k 

A r e a P r o b a b l e Grade P o s s i b l e Grade 
Tons % Cu Tons % Cu 

M o t h e r l o d e M a i n P i t 200,000 0.70 
S h a f t Zone 60,000 1.00 48,000 0.80 
S u l p h i d e Zone 124,000 0.65 71,000 0.65 
Suns e t ( P i t l a y o u t ) 88,000 0.66 85,000 0.60 
Suns e t 180,000 0.60 
Waste Dumps 100,000 0.50 

Greyhound ( S e l e c t i v e ) 
224,442 0.84 132,000 0.60 

T o t a l 496,400 0.78 816,000 0.63 

Greyhound ( C o n v e n t i o n a l ) 218,000 0.65 ( d i l u t e d m i l l grade) 
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EXPLORATION RECOMMENDATIONS 

Much d e l i b e r a t i o n has been g i v e n i n t r y i n g t o 
a s c e r t a i n what method might be employed t o co m p l e t e t h e t e s t i n g 
o f t h e main M o t h e r l o d e zone. I t i s s u g g e s t e d t h a t t h e zone be 
diamond d r i l l e d , u s i n g s i z e N diamond d r i l l equipment, and c a s i n g 
down i n t o t h e c o l l a p s e d zone. F i n e s w i l l be l o s t , b u t enough 
m a t e r i a l might be r e c o v e r e d from l a r g e r chunks t o p r o v i d e 
t h e encouragement needed t o mine a p o r t i o n o f t h e zone. S i n c e 
t h e r e i s some q u e s t i o n as t o whether i t i s s a f e t o work i n t h e 
p i t , no f o o t a g e i s i n c l u d e d f o r t h e M o t h e r l o d e zone i n t h e s e 
recommendations. 

Two p e r c u s s i o n h o l e s (250 f t . ) a r e r e q u i r e d on 
t h e S h a f t zone t o d e l i n e a t e t h e m i n e r a l i z a t i o n i n t e r s e c t e d i n 
S u r e t y DDH 0-1. 

Two diamond d r i l l h o l e s (1,200 f t . ) a r e recommended 
f o r t h e MM12 s i t e . One s h o u l d be d r i l l e d west toward t h e S h a f t 
zone t o t e s t f o r o r e e x t e n d i n g t o t h e e a s t and t o t e s t between 
t h e c r o s s c u t s on t h e 200 f t . and 300 f t . L e v e l s . The o t h e r 
s h o u l d be d r i l l e d s o u t h e a s t t o t e s t s p o t t y magnetometer a n o m a l i e s 
l y i n g f r o m above t h e w a t e r t a n k s t o w a r d t h e Crown S i l v e r zone. 

Recommended h o l e s f o r t h e S u l p h i d e , Crown S i l v e r , 
S u n s e t and Greyhound zones a r e p l o t t e d on t h e w o r k i n g p l a n s and 
c r o s s - s e c t i o n s f o r each a r e a . 

D e t a i l d r i l l i n g i s r e q u i r e d on t h e Crown S i l v e r 
zone and t h e r i d g e above i t , s o u t h f r o m t h e b r e a k t h r o u g h . Some 
p e r c u s s i o n d r i l l i n g c a n be done a l o n g t h e zone fro m t h e r o a d . 
Because o f t h e s t e e p t e r r a i n and poor a c c e s s , most o f t h e 
d r i l l i n g w i l l have t o be co m p l e t e d w i t h a l i g h t diamond d r i l l . 
R e q u i r e d d e p t h s o f h o l e s w i l l be, f o r t h e most p a r t , 100 f t . o r 
l e s s . N i n e diamond d r i l l h o l e s (900 f t . ) and f o u r p e r c u s s i o n 
h o l e s (420 f t . ) a r e recommended i n i t i a l l y . 

On t h e S u l p h i d e zone, e l e v e n p e r c u s s i o n h o l e s 
(1,760 f t . ) a r e recommended t o c o n v e r t t h e p o s s i b l e tonnage 
e a s t o f t h e s t o p e t o t h e p r o v e n c a t e g o r y . Two diamond d r i l l 
h o l e s (500 f t . ) a r e recommended t o c o m p l e t e h o l e s PH 32 and 
PH 34 w h i c h were abandoned due t o c a v i n g . A co m p l e t e d h o l e a t 
PH 32 might d i s c l o s e whether t h e S u l p h i d e zone c o n t i n u e s under 
t h e d i o r i t e t o t h e n o r t h . 
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On t h e S u n s e t zone, twenty-one p e r c u s s i o n 
h o l e s (2180 f t . ) a r e recommended t o c o n v e r t t h e p o s s i b l e 
tonnage t o t h e p r o v e n c a t e g o r y . 

On t h e Greyhound zone, f o u r t e e n diamond d r i l l 
h o l e s (1800 f t . ) a r e recommended f o r t h e p i t a r e a . Because 
o f t h e p o o r r e c o v e r y on t h e Salamet diamond d r i l l h o l e s , i t i s 
f e l t t h a t t h i s d r i l l i n g c o u l d improve t h e o r e r e s e r v e s and 
g r a d e . P e r c u s s i o n d r i l l i n g i s n o t recommended because o f t h e 
b r o k e n n a t u r e o f t h e r o c k and because more d e t a i l e d i n f o r m a t i o n 
w o u l d be d e s i r a b l e . 

One p e r c u s s i o n h o l e (300 f t . ) i s recommended 
t o t e s t t h e s k a r n zone t o t h e d i o r i t e c o n t a c t j u s t n o r t h e a s t 
o f PH11 n e a r t h e s o u t h e r n b o r d e r o f t h e Greyhound. I t i s 
f e l t t h a t t h e f l a t l y i n g zone s o u t h o f t h e p i t may have been 
t h r u s t f a u l t e d and p i l e d up a l o n g t h e c o n t a c t . The h o l e s h o u l d 
be d r i l l e d n o r t h e a s t a t 60°. 

The dumps s h o u l d be sampled i n o r d e r t o e s t i m a t e 
t h e i r g rade and s i z e . 

A t a b u l a t i o n o f t h e recommended d r i l l i n g f o l l o w s 

A r e a D.D.H. FT. P.D.H. FT. 
Crown S i l v e r Zone 9 900 4 420 
S h a f t Zone 1 600 2 250 
S u l p h i d e Zone 3 1100 11 1760 
S u n s e t Zone 21 2180 
Greyhound 14 1800 1 300 

27 4400 39 4910 

H.H. Shear, P.Eng. 
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PH 17 

PH 18 

PH 19 

PH 20 

PH 21 

APPENDIX 
SUI'l-IARY LOGS OF THE PERCUSSION HOLES ON THE 

MOTHERLODE-GREYHOUND GROUP 

D r i l l e d at the breakthrough on the east rim of the 
Motherlode p i t . S70E-500 0-10 f t . no recovery. 
10-30 f t . skarn with minor Cp and Py.30-40 f t . 
changes from skarn to d i o r i t e . 40-60 f t . white 
d i o r i t e r.o s u l f i d e s . 60-100 ft.greenish altered 
d i o r i t e with minorpyrite. 100-125 ft.skarn with 
Py and Cp. 120-125 f t . best looking sulfides.Hole 
abandoned at 125 f t . due to l o s t c i r c u l a t i o n . 

D r i l l e d S70°E 200 f t . north of PH 17 along the 
p i t rim. 0-120 f t . skarn with abundant Py and minor 
Cp. 120-130 changes to d i o r i t e . 130-170 d i o r i t e . 

Collared 50 f t . south of the Crown S i l v e r Shaft 
and d r i l l e d S55°W at 60° to a depth of 150 f t . 
0-20 casing, 20-50 d i o r i t e , 50-150 skarn Motherlode 
east wall type. 

Colla r e d near the S.W. corner of the Peacock Crown 
Grant L1243, the hole i s located on a power l i n e 
road and was d r i l l e d to test a magnetometer high. 
The hole i s v e r t i c a l to a depth of 300 ft.0-80 f t . 
overburden with boulders at 60-70 f t . that contained 
approximately 15% p y r i t e . 8C-140 f t . c h l o r i t i z e d 
qtz. d i o r i t e with minor p y r i t e . 140-160 ft.dark green 
serpentine with very l i t t l e p y r i t e . 160-250 f t . 
mafic qtz. d i o r i t e nearly black i n colour.Minor 
p y r i t e but with abundant magnetite, t h i s section i s 
probably responsible f or the magnetometer high. 
250-360 f t . c h l o r i t i z e d d i o r i t e with about l % ^ p y r i t e . 
275-280 ft . 3 - 5 % p y r i t e and the odd pyr r h o t i t e x/s. 

This hole i s located on the old C.P.R. road bed 
on the Hardscrabble claim. This hole i s 
v e r t i c a l f o r 390 f t . and i t was d r i l l e d to t e s t 
the stratigraphy and the mineralization intersected 
i n G21. 1-80 f t . overburden 80-155 f t . K e t t l e 
River Formation - chert with 3-5%pyrite. 155-270 f t . 
Leucocratic arkose derived from a qtz. d i o r i t e 
approximately 3% p y r i t e except from 2T.0-250 f t . 
where the s u l f i d e content i s only 1%. 270-390 f t . 
mainly s i l i c e o u s fragment, s l i g h t l y c h l o r i t i z e d 
with 2-3% pyrite.Arkose present but probably due 
to upper part of hole.Abundant c a l c i t e . The rock 
appears to be s i l i c i f i e d arkose or possibly Knob 
H i l l chert. 
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PH 22 A 200 f o o t deep v e r t i c a l h o l e d r i l l e d on t h e 
Hound #1 F r a c t i o n . 0-30 f t . o v e r b u r d e n . 
30-200 f t . q t z . d i o r i t e m i n o r c h l o r i t e a l m o s t 
no p y r i t e . 

PH 23 L o c a t e d o f f t h e s w i t c h b a c k on t h e main h a u l 
r o a d above t h e c a t t l e g u a r d on t h e Hound #1 
F r a c t i o n . 0-30 f t . o v e r b u r d e n . 30-100 f t . 
q t z . d i o r i t e m o d e r a t e l y s i l i c e o u s w i t h c h l o r i t e 
and m i n o r e p i d o t e , abundant c a l c i t e and 1-2% 
p y r i t e . 

PH 24 C o l l a r e d 600 f t . up t h e main h a u l r o a d f r o m 
PH 23. V e r t i c a l t o 162 f t . 0-30 f t . o v e r b u r d e n . 
30-160 f t . Knob H i l l C h e r t w i t h 1-2% p y r i t e . 
T h i s u n i t i s composed m a i n l y o f s i l i c a w i t h 
moderate c h l o r i t e and m i n o r e p i d o t e . Some 
of t h e p y r i t e l o o k s b l a c k p r o b a b l y due t o 
c r u s h i n g i n a b r e c c i a zone s i m i l a r t o t h e 
S u n s e t o r e . Numerous d i o r i t e d y k e s between 
100-130 f t . 160-162 f t . q t z . d i o r i t e w i t h 
abundant c a l c i t e . Rods s t u c k a t t h e c o n t a c t , 
and 130 f t . o f r o d s were l o s t i n t h e h o l e . 

PH 25 L o c a t e d j u s t o f f t h e p u b l i c r o a d t o t h e m i l l ; 
t h i s h o l e was c o l l a r e d n e a r t h e s o u t h w e s t e r n 
c o r n e r o f t h e Hound #1 F r a c t i o n . The h o l e 
i s v e r t i c a l t o a d e p t h o f 100 f t . B e d r o c k 
was n o t r e a c h e d . 

PH 26 T h i s h o l e i s l o c a t e d n e x t t o t h e mine s u b - s t a t i o n 
on t h e P r i m r o s e Crown G r a n t L92 7. D r i l l e d 
t o t e s t m i n e r a l i z a t i o n i n t h e S u l p h i d e S t o p e . 
0- 65 f t . o v e r b u r d e n . 65-95 f t . Knob H i l l C h e r t . 
95-120 f t . p u l a s k i t e . 120-200 f t . b l a c k c h e r t 
o r q t z . - c h l o r i t e s c h i s t ; s i m i l a r t o h o l e PH 1. 
1- 2% p y r i t e . 

PH 27 D r i l l e d a c r o s s t h e main h a u l r o a d f r o m PH 26 
t h i s v e r t i c a l h o l e i s t o t e s t t h e e x t e n s i o n 
o f m i n e r a l i z a t i o n i n t h e S u l p h i d e S t o p e . 
0-10 f t . c a s i n g . 10-20 f t . mixed d i o r i t e 
( o v e r b u r d e n ) . 20-40 f t . s t r o n g l y o x i d i z e d 
m i n e r a l i z e d z o n e , m a g n e t i t e , i r o n o x i d e , p y r i t e , 
and c h a l c o p y r i t e . 40-60 f t . w e l l m i n e r a l i z e d 
s k a r n , m a g n e t i t e and c h a l c o p y r i t e . 60-74 f t . 
g r e e n i s h - b l a c k c h e r t w i t h m i n o r mag. and Cp. 
74-76 s k a r n y d i o r i t e w i t h abundant e p i d o t e . 
76-83 f t . Knob H i l l C h e r t . 83-86 f t . p u l a s k i t e . 
86-100 f t . Knob H i l l C h e r t w i t h 1-3% p y r i t e . 
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PH 28 D r i l l e d June 21, v e r t i c a l , S u l p h i d e zone 
0-40 c a s i n g , o v e r b u r d e n 

40-78 m i n e r a l i z e d s k a r n zone 
78-90 s k a r n y d i o r i t e , abundant e p i . , py., 

and mag. 
90-105 y e l l o w i s h - g r e e n t o b l a c k s k a r n w i t h 

mag•* PY-i a n d e p i . 
105-107 s k a r n y d i o r i t e 
107-111 p u l a s k i t e 
111- 120 Knob H i l l c h e r t 

PH 29 D r i l l e d June 21, v e r t i c a l , S u l p h i d e zone 
0-80 c a s i n g , o v e r b u r d e n 

80-100 Knob H i l l c h e r t 

PH 30 D r i l l e d June 29, v e r t i c a l , S u l p h i d e zone 
0-20 c a s i n g , o v e r b u r d e n 

20-112 s k a r n y d i o r i t e 
112- 135 s k a r n y d i o r i t e w i t h mag. and m i n o r 

py. and c p . 
135-148 p y r i t i c s k a r n y d i o r i t e ; b r o k e i n t o 

o l d s t o p e . 

PH 31 D r i l l e d June 30, v e r t i c a l S u l p h i d e zone 
0-159 s k a r n y d i o r i t e , abundant e p i . 

159-170 as above, abundant py. 
170-200 m i n e r a l zone, abundant py., mag., c p . 

i n d i o r i t e 
200-230 d i o r i t e w i t h abundant py., minor cp 
230-266 s k a r n y d i o r i t e , 1-3% py. 
266 b r o k e i n t o 300 f t . l e v e l ? 

PH 32 D r i l l e d J u l y 1, v e r t i c a l , S u l p h i d e zone 
0-15 c a s i n g , o v e r b u r d e n 

15-224 s k a r n y d i o r i t e , abundant e p i . 
224-229 a l t e r e d d i o r i t e , mixed r e t u r n - b l a c k , 

w h i t e , d a r k b l a c k i s h r e d . 
229-235 b l a c k r e t u r n , a l t e r e d d i o r i t e w i t h 

abundant py. 
235 h o l e l o s t due t o c a v i n g 
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PH 33 D r i l l e d J u l y 2-3, v e r t i c a l , S u l p h i d e zone 
0-15 c a s i n g , o v e r b u r d e n 

15-115 s k a r n y d i o r i t e 
115-128 a l t e r e d d i o r i t e , m i n o r mag., py., 

and c p . 
128-151 s e d i m e n t a r y s k a r n , mixed w h i t e and 

b l a c k r e t u r n , m i n o r s p o t t y mag. w i t h 
py. and c p . 

151-159 b l a c k c h e r t 
159-190 w e l l m i n e r a l i z e d mag., py., c p . 
190-220 mixed r e t u r n s p o t t y m i n e r a l i z a t i o n 

as above. 
220-280 mixed s k a r n ( s e d i m e n t a r y ) w i t h 2-4% 

py., no v i s i b l e c p . 
280-300 p u l a s k i t e , end o f h o l e . 

PH 34 D r i l l e d J u l y 3, v e r t i c a l , S u l p h i d e zone 
0-30 c a s i n g 

30-47 s k a r n y d i o r i t e 
47-49 h e m i t i t e 
4 9- 52 m i n e r a l zone, mag., he., m i n o r c p . and py. 
52-94 u n m i n e r a l i z e d s k a r n ( s e d . ?) w i t h s p o t t y mag 
94-98 e p i d o t e s k a r n w i t h m i n o r c p . 
98 l o s t c i r c u l a t i o n , abandoned h o l e . 

PH 35 D r i l l e d J u l y 3, v e r t i c a l , S u l p h i d e zone 
0-55 c a s i n g , o v e r b u r d e n 

55-60 b l a c k r e t u r n , mag., py., no v i s i b l e cp. 
60-142 m a i n l y g r e e n i s h b l a c k p y r i t i c c h e r t , 

i n t e r m i t t e n t bands o f h e a v y py. 
142-150 s l i g h t l y a l t e r e d ( c h l . e p i . ) a r k o s e ? , 

w e l l p y r i t i z e d . 

PH 36 D r i l l e d J u l y 4, v e r t i c a l , S h a f t zone 
0-10 c a s i n g 

10-66 a l t e r e d d i o r i t e ? , c h l . and e p i . , minor 
py., e p i . i n c r e a s e s t o 66. 

66-159 a l t e r e d d i o r i t e ? , e p i . - g a r n e t s k a r n m i n o r 
py. and cp. 

159 l o s t , h i t 200 l e v e l . 

PH 37 D r i l l e d J u l y 4, v e r t i c a l , S h a f t zone 
0-50 c a s i n g , o v e r b u r d e n 

50- 60 heavy m a g n e t i t e , good ore (cp.) 
60-70 m i n e r a l zone, m i n o r c p . 
70-100 s k a r n y v o l c a n i c . (KH?) 

100-120 d a r k b l a c k i s h - g r e e n c h e r t 
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120-140 s k a r n y v o l c a n i c , abundant py. 
140-144 l i g h t c o l o r e d h i g h l y s i l i c i o u s 

c h e r t (KH?) 
144-146 b l a c k d i k e 
146-150 same as 140-144 

PH 38 D r i l l e d J u l y 5, v e r t i c a l , e n t r a n c e t o bench 
6 and 7, M o t h e r l o d e P i t . 

0-10 c a s i n g , no sample 
10-30 p y r i t i c g r e e n c h e r t 
30-50 p u l a s k i t e 
50-70 p y r i t i c g r e e n c h e r t 
70-100 p y r i t i c s k a r n y v o l c a n i c (KH?), e p i . , 

and c h l . 
100-250 r e t u r n d a r k , e p i , and c h l . d i e o u t , w e l l 

p y r i t i z e d , r o c k t y p e d a r k g r e y t o b l a c k 
a n d e s i t e (?) 

PH 39 D r i l l e d J u l y 6-8, v e r t i c a l , w e s t edge M o t h e r l o d e 
P i t . 

0-10 c a s i n g , no sample 
10-20 g r e e n c h e r t w i t h py., mag., and c p . 
20-43 m a i n l y g r e e n c h e r t , m i n o r mag. 
43-45 good l o o k i n g m i n e r a l i z a t i o n , mag., py., 

and c p . 
45-70 mixed l i m e y s e d . and c h e r t w i t h 5-10% 

py., m inor c p . and g a r n e t , bands o f e p i . 

70-242 b l a c k c h e r t y a n d e s i t e (?) 
242-250 p u l a s k i t e 

o 
PH 40 D r i l l e d J u l y 8, e a s t a t -60 , w e s t edge M o t h e r l o d e 

P i t . 
0-10 c a s i n g , no sample 

10-30 g r e e n t o b l a c k e p i d o t i z e d a n d e s i t e (?) 
abundant c a l c i t e and py., m i n o r c p . 

30-70 e p i . - c h l . s k a r n w i t h up t o 5% py. 
70-110 e p i . - c a l c i t e s k a r n e d l i m e s t o n e , 3-5% py. 

110-155 s k a r n y d i o r i t e ( e p i . ) , m i n o r py. 
155-205 b l a c k r e t u r n ; epi.-mag.-gar s k a r n w i t h 

abundant py. and c p . 
205-230 s k a r n y d i o r i t e w i t h e p i . , c h l . , c a l . and 

mi n o r mag., 
230-238 p u l a s k i t e 
238-300 m u l t i c o l o r e d s k a r n y d i o r i t e w i t h e p i . , 

c h l . , g a r . and mag. l i t t l e o r no s u l p h i d e s 
s k a r n becomes weaker w i t h d e p t h . 
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PH 41 D r i l l e d J u l y 8-9, N30E a t -60°, D r i l l e d on 
ramp down t o Bench 9 o f M o t h e r l o d e P i t . 

0-10 c a s i n g , no sample 
10-25 g a r . , e p i t . , mag. s k a r n , 5-10% py. 

w i t h m i n o r c p . 
25-50 s k a r n y d i o r i t e 
50-110 e p i d o t i z e d l i m e s t o n e , 1% py. 

110-197 s k a r n y d i o r i t e 
197-215 mag., e p i . , g a r . s k a r n 2-5% py. w i t h c p . 
215-225 s k a r n y d i o r i t e , m i n o r py. 
225-245 e p i d o t i z e d p u l a s k i t e 
245-250 e p i d o t i z e d d i o r i t e , b a r r e n . 

PH 42 D r i l l e d J u l y 9, N50E a t -60°, S u n s e t zone 
0-20 c a s i n g , dam f i l l , no sample 

20-40 d a r k g r e e n c h e r t w i t h m i n o r py. and c p . 
40-80 mag.-py. zone w i t h c p . 
80- 120 g r e e n i s h Knob H i l l c h e r t . 

PH 43 D r i l l e d J u l y 10, e a s t a t 45°, on o l d t a i l i n g s 
pond. 

0-75 t a i l i n g s , f a i l e d t o r e a c h b e d r o c k . 

PH 44 D r i l l e d J u l y 10, v e r t i c a l , n o r t h w e s t end o f 
Su n s e t zone. 

0^65 c a s i n g 
65-70 no sample saved 
65-81 m u l t i c o l o r e d i r o n o x i d e s t a i n e d c h e r t 

m i n o r c p . 
81- 100 m a g n e t i t e w i t h c p . 

100-136 p u l a s k i t e 
136-145 g r e e n i s h - g r e y f . g . v o l c a n i c ( P u l a s k i t e ? ) 
145-150 Knob H i l l c h e r t 

PH 45 D r i l l e d J u l y 10-11, v e r t i c a l n o r t h r i m M o t h e r l o d e p i t 
0-30 c a s i n g 

30-100 w h i t e l i m e s t o n e 
100-140 s k a r n y d i o r i t e ( e p i . and c h l . ) m inor py. 
140-160 c h e r t 
160-218 s k a r n y d i o r i t e ( e p i . and c h l . ) m i n o r py. 
218-234 p u l a s k i t e 
234-245 c h e r t y a r k o s e (?) 
245-256 l i g h t g r e e n c h l o r i t i z e d d i o r i t e , m i n o r py. 
256-268 p u l a s k i t e 
268-400 l i g h t g r e e n c h l o r i t i z e d d i o r i t e 
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PH 46 D r i l l e d J u l y 12, v e r t i c a l , north rim Motherlode P i t 
0-10 casing 
10-105 white limestone, l o s t c i r c u l a t i o n d> 105 f t . 

PH 46A D r i l l e d J u l y 12, v e r t i c a l , 200 f t . N of north rim 
Motherlode P i t . 

0-20 casing 
20-70 grey limestone 
70-230 white limestone 

230-340 c h l o r i t i c d i o r i t e 
340-350 pulaskite 
350-360 d i o r i t e , hole l o s t due to caving. 

Ph 47 D r i l l e d J u l y 13, v e r t i c a l , Sulphide zone 
0-20 casing 

20-121 epidotized d i o r i t e , caving started at 
110, hole abandoned due to caving. 

PH 48 D r i l l e d J u l y 13, v e r t i c a l , south edge of Shaft zone 
0-149 epidotized d i o r i t e , minor py. 

149-160 pulaskite 
160-280 dark grey-green c h l o r i t i z e d d i o r i t e 

minor py. 
280-300 s i l i c i o u s l i g h t green chert (KH?) 

PH 49 D r i l l e d J u l y 14, v e r t i c a l , west of Motherlode P i t 
0-20 casing 

20-100 greenish black andesite (?) (KH?) minor py. 

PH 50 D r i l l e d J u l y 14, v e r t i c a l , west of Motherlode p i t 
0-30 casing 

30-40 white limestone 
40-60 skarny d i o r i t e 
60-80 greenish black andesite (?) 
80-100 Knob H i l l chert 

PH 51 D r i l l e d J u l y 41, v e r t i c a l west edge old t a i l i n g s pond 
0-10 casing 
10-120 skarny d i o r i t e , minor py. 

PH 52 D r i l l e d J u l y 14, v e r t i c a l , west edge of old t a i l i n g s 
pond 

0-30 casing 
30-50 l i g h t brownish (weathered) d i o r i t e 
50-60 l i g h t green limey sediments hole abandoned 

due to caving. 
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A S S A Y V A L U E S 

FOOTAGE HOLE 
Percentage Copper 

NUMBERS 
f 

PHI 7 PH18 PH19 PH27 PH28 PH30 PH31 PH33 PH34 PH36 PH37 PH40 PH41 PH42 

10-20 0.86 0.20 0.22 0.02 0.13 0 .31 
20-30 0.76 0.12 0.01 0.04 0.03 0 .22 0.11 
30-40 0.28 0.50 0.01 0.24 0.06 0.05 0 .08 0.19 
40-50 0.61 NIL 0.83 1.00 0.07 0.13 0 .03 0.33 
50-60 0.41 0.04 0.68 0.94 0.04 0.98 0.04 0 .03 0.47 
60-70 0.38 0.14 0.45 0.20 0.03 0.28 0.09 0.03 0 .03 1.12 
70-80 0.47 0.08 0.14 0.38 0.03 0.26 0.04 0.02 0 .03 0.32 
80-90 0.25 0.14 0.04 0.10 0.06 0.19 0.02 0 .02 0.06 
90-100 0.19 0.10 0.02 0.17 0.41 0.17 0.01 0 .02 0.05 

100-110 0.46 0.13 0.17 0.09 0.06 0.31 0.02 0 .02 
110-120 0.47 0.13 0.08 0.07 0.14 0.04 0.02 0 .01 
120-130 0.50 0.13 0.12 0.42 0.19 0.03 0.02 0 .03 
130-140 0.08 0.12 0.28 0.12 0.06 0.02 0 .02 
140-150 0.06 0.22 0.06 0.47 0.14 0.02 0 .04 
150-160 0.05 0.13 0.17 0.29 0 .12 
160-170 0.04 0.08 1.83 0.64 0 .14 
170-180 0.84 1.24 0.68 0 .08 
180-190 0.52 1.08 0.66 0 .05 
190-200 0.36 0.34 1.14 0 .42 
200-210 0.31 0.35 0.35 0 .56 
210-220 0.14 0.32 0.26 0 .25 
220-230 0.14 0.06 0.15 0 .05 
230-240 0.05 0 .03 
240-250 0.09 0 .07 
250-260 0.08 
260-270 0.10 
270-280 0.08 
280-290 0.04 
290-300 0.03 

PH44 

0.73 
0.92 
1.40 
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ASSAYS ON COMPOSITES FOR SILVER AND GOLD 

Ounces Ounces 
Hole No. Footage Gold S i l v e r 

PH27 40-70 0.040 Tr 
PH28 40-80 0.100 0.13 
PH30 110-130 0.010 Tr 
PH30 130-150 0.013 0.04 
PH31 170-180 0.025 0.13 
PH31 160-170 0.012 Tr 

180-200 0.012 Tr 
PH31 200-220 0.048 0.02 
PH31 210-230 0.036 0.08 
PH32 220-230 0.005 0.04 
PH32 230-235 0.010 Tr 
PH33 110-140 0.005 Tr 
PH33 140-160 0.005 0.02 
PH33 160-190 0.064 0.22 
PH33 190-220 0.005 0.05 
PH34 90-100 0.005 0.08 
PH40 150-160 ) 0.050 Tr 

200-220 ) 
PH40 160-200 0.050 0.06 
PH41 190-220 0.020 Tr 
PH42 40-80 0.018 0.56 
PH44 70-100 0.032 Tr 


