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Rainbow-Tarn O 1Shanter/Wildrose Properties; D r i l l i n g f i n a l l y began 
on t h e Rainbow-Tarn O'Shanter p r o p e r t y on O c t o b e r 1, 1991. The 
program began a t t h e n o r t h e r n end o f t h e p r o p e r t y t e s t i n g a n d e s i t e 
v o l c a n i c s n o r t h o f t h e c o n t a c t zone w i t h t h e p o r p h y r y . The program 
i s c o n t i n u i n g i n a s o u t h e r l y d i r e c t i o n a c r o s s t h e p o r p h y r y system 
t e s t i n g b o t h t h e p o r p h y r y and c h l o r i t e - m a g n e t i t e zone, and w i l l 
f i n i s h by t e s t i n g d i s s e m i n a t e d and v e i n t y p e m i n e r a l i z a t i o n i n t h e 
W i l d r o s e p r o p e r t y a r e a . C u r r e n t l y d r i l l i n g i s p r o c e e d i n g on h o l e 
P-13 i n t h e a r e a o f c h l o r i t e - m a g n e t i t e zone and t h i s s h o u l d be 
c o m p l e t e d t o d a y . T h i s w i l l c o n c l u d e t h e d r i l l i n g o f t h e n o r t h and 
c e n t r a l p o r t i o n o f t h e p r o p e r t y and t h e d r i l l w i l l be moved t o t h e 
s o u t h e r n p o r t i o n . S i x h o l e s r e m a i n t o be d r i l l e d and c o m p l e t i o n 
o f t h e program i s e x p e c t e d by November 15, 1991. D r i l l summaries 
a r e a t t a c h e d t o t h i s r e p o r t , as i s a p l a n map o f d r i l l h o l e s 
c o m p l e t e d . The f o l l o w i n g a r e summaries o f t h e b e s t i n t e r s e c t i o n s 
o b t a i n e d t o d a t e . O n l y r e s u l t s f o r seven h o l e s a r e a v a i l a b l e so 
f a r . 

HOLE TM91-2 ( P - l ) : 32.7 m e t r e s @ 0.136% Cu 
32.7 m e t r e s @ 0.331 g / t AU 

includes: 11.4 m e t r e s @ 0.213% Cu 
11.4 m e t r e s @ 0.186 g / t Au 

10.8 m e t r e s @ 0.068% Cu 
10.8 m e t r e s @ 0.716 g / t Au 



I n t e r v a l 
39.3-42.3 
42.3-44.3 
44.3- 46.5 
46.5-47.7 
47.7-50.7 
50.7-53.5 
53.5- 54.4 
54.4- 56.4 
56.4- 58.6 
58.6- 60.7 
60.7- 61.5 
61.5- 63.0 
63.0-66.0 
66.0-69.0 
69.0-72.0 

Length 
3 m 

Cu (ppm) Au (ppb) 

2.8 m 
0.9 m 
2.0m 
2.2 m 
2.1m 
0.8 m 
1.5 m 
3.0 m 
3.0m 
3.0m 

2 m 
2.2 m 
1.2 m 
3 m 

2262 183 
2814 245 
2208 244 
1461 60 
1740 157 
834 364 
719 4800 
137 42 
632 700 
367 285 

2414 216 
958 188 

1311 100 
1231 45 
1255 80 

Comments: These g r a d e s a r e o v e r t h e i n t e r v a l from 39.3 metr e s t o 
72.0 me t r e s o c c u r r i n g w i t h i n p r o p y l i t i c a l l y a l t e r e d a n d e s i t e 
c o n t a i n i n g v a r i a b l y a l t e r e d zones o f e p i d o t e , c a r b o n a t e and m i n o r 
h e m a t i t e . The h i g h e s t Au g r a d e o f 4800 ppb (719 ppm Cu) o v e r 0.9 
met r e s o c c u r r e d from 53.5 metr e s t o 54.4 m e t r e s and i s a s s o c i a t e d 
w i t h a s h e a r . 

HOLE TM91-4 (P-3): 31.5 metr e s § 0.116% Cu 
n e g l i g i b l e Au 

I n t e r v a l 
24.0-26.5 
26.5-29.0 
29.0-31.5 
31.5-34.25 
34.25-37.3 
37.3-40.3 
40.3-43.3 
43.3-46.3 
46.3-49 . 3 
49.3-52.0 
52.0-53.5 
53.5-55.5 

Length 
2.5 m 
2.5m 
2.5m 
2.75 m 
3.05m 
3.0m 
3.0m 
3.0m 
3.0m 
2.7m 
1.5 m 
2.0m 

Cu (ppm) Au (ppb) 
1466 
1061 
1088 
1255 
822 

1099 
1104 
1017 
1253 
1411 
1332 
1113 

19 
12 
20 
3 

18 
21 
22 
16 
14 
30 
39 
30 



Comments: The samples a r e from a zone o f c h l o r i t i c a l l y a l t e r e d 
a n d e s i t e o v e r p r i n t e d by p a t c h y weak t o v e r y i n t e n s e s i l i c i f i c a t i o n . 
M a g n e t i t e o c c u r s up t o 8% f i n e g r a i n e d i n d i s s e m i n a t i o n s and as 
s t r i n g e r s and c h a l c o p y r i t e o c c u r s v i s i b l y i n t r a c e amounts 
t h r o u g h o u t . Leucoxene may be p r e s e n t . 

HOLE TM91-6 (P-7): 2.45 m e t r e s @ 1.15% Cu 
2.45 m e t r e s @ 0.565 g / t Au 
2.45 m e t r e s @ 5.7 g / t Ag 

I n t e r v a l 
136.55-139 

Length Cu (ppm) Au (ppb) 
2.45 m 11547 565 

Comments: The i n t e r v a l i s from a f a u l t zone t h a t i s b l e a c h e d and 
i n t e n s e l y s i l i c i f i e d w i t h i n a c h l o r i t i z e d zone o f a n d e s i t i c 
v o l c a n i c s c o n t a i n i n g p a t c h y zones o f weak t o moderate magnetism. 
U n f o r t u n a t e l y t h e h a n g i n g w a l l and f o o t w a l l o f t h i s zone a r e 
e s s e n t i a l l y b a r r e n (HW i n t e r v a l 298 ppm Cu, 3 ppb Au; FW i n t e r v a l 
645 ppm Cu, 19 ppb Au). 

HOLE TM91-7 (P-8): 12.0 m e t r e s @ 0.114% Cu 
12.0 m e t r e s @ .049 g / t Au 

I n t e r v a l Lenqth Cu (ppm) Au (i 
54.2-57.2 3.0 m 1374 47 
57.2-60.2 3.0 m 941 39 
60.2-63.2 3.0m 1128 48 
63.2-66.2 3.0m 1129 61 

The i n t e r v a l i s t a k e n from a f i n e Comments: 
c o n t a i n i n g c h l o r i t i z e d m a f i c s , s u l p h i d e s , and m a g n e t i t e c o m p r i s i n g 
50% o f t h e c o r e . Rare narrow K - s p a r a l t e r a t i o n zones o c c u r w i t h 
q u a r t z v e i n l e t s . M i n o r c h a l c o p y r i t e i s d i s s e m i n a t e d t h r o u g h o u t . 



Copper and g o l d g r a d e s have so f a r p r o v e n sub-economic f o r a l a r g e 
t o nnage d e p o s i t . R e s u l t s from h o l e s a s s o c i a t e d w i t h t h e c h l o r i t e -
m a g n e t i t e zone and t h e d i o r i t e i n a r e a s o f h i g h e s t Cu-Au s o i l 
g e o c h e m i s t r y have n o t been o b t a i n e d as y e t and t h e p o s s i b i l i t y o f 
h i g h e r g r a d e s o c c u r r i n g i n d r i l l c o r e i s s t i l l p r e s e n t . 
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P .03 

KI5H0VA, INC. 

DATE: O c t o b e r 7, 1991 

TO: I- P I R I E , D. H e b e r l e i n , C. CLAYTON 

FROM: C. NAGATI 

RE: DRILL HOLE SUMMARY 

DRILL HOLE: T H 91-1 <P-2) START DATE: OCT 1 END DATE: OCT 2 

NORTHING: 2S+0GN EASTING: 9 + 75E ELEVATION: 993m 

AZIMUTH: 110 P I ? : -60 LENGTH: 122.3m 

PURPOSE: To t e s t Cu/Au s o i l , c h a r g e a b i l i t y , m a g n e t i c , and r o c k 
sample a n o m a l i e s i n the a n d e s i t i c v o l c a n i c s t o t h e n o r t h or t h e 
d i o r i t e . 

INTERVAL  

FROM TO 

0.0 6.1 

6.1 20.1 

20. 

21 

23.2 

102 .6 

21.3 

2 3 . 2 

1 0 2 . 6 

104 . 7 

DESCRIPTION OF INTERVAL 

CASING 

ANDESITS: T y p i c a l p r o p y l i t i c a l t e r a t i o n ; c o r e 
i s c h l o r i t e a l t e r e d and c o n t a i n s 5-10% 
e p i d o t e . I n t e n s e s i l i c i f i c a t i o n sone between 
15.3-16.8m c o n t a i n s 20Z p y r i t e . 

BRECCIA ZONE: Ande 
f a u l t b r e c c i a t e d . 

i t e , as above, has been 

QUARTS-CARBONATE VEIN: V e i n c o n t a i n s s h e a r 
p l a n e s p a r a l l e l i n g t h e v e i n o r i e n t a t i o n , 

SHEARED TO FAULTED ANDESITE: The a n d e s i t e i n 
t h i s i n t e r v a l has been a f f e c t e d by a broad 
s h e a r zone w h i c h has p r o d u c e d l o c a l t a l c -
c a r b o n a t e a l t e r a t i o n and stocis w orks. Between 
2 8 . 9 - 3 1 . O B , 52.2-57.Om, 72-4-72-5m and 100.3¬
102.6m f i n e g r a i n e d m a g n e t i t e i s p r e s e n t i n 
c o n c e n t r a t i o n s up t o 40Z. There i s t r a c e t o 
5% p y r i t e and t r a c e v e r y f i n e g r a i n e d 
c h a l c o p y r i t e d i s s e m i n a t e d t h r o u g h o u t t h e 
i n t e r v a l . 

CHLORITIC ASH T U F F : B e d d i n g i 
f o l i a t i o n @ 2 0 d e g r e e s t o 

c o n t o r t e d ; 
c o r e a x i s . 



TO MINNOUfl-UflNC. P . 34 

DDH TM 91-1 CONX... -2-

104.7 106.9 SERICITE ALTERED ANDES ITE ; H a s s i v e , g reen 
a n d e s i t e i s s t r i a t e d by l o c a l i z e d s e r i c i t i c 
a l t e r a t i o n a l o n g f o l i a t i o n - Some K-spar 
b e a r i n g v e i n s o c c u r between 105-106.5a. 

106.9 122-3 S I L I C I F I E D ANDESITE; F i n e t o medium g r a i n e d 
a n d e s i t e has been e x t e n s i v e l y s i l i c i f i e d . 
T h i s s i l i c i f i e d zone c o n t a i n s g r e a t e r 
c o n c e n t r a t i o n s o f s u l p h i d e s than p r e v i o u s l y 
s e e n i n the h o l e ; between 106.9-112.2m t h e r e 
i s 10-20Z d i s s e m i n a t e d p y r i t e and 
c h a l c o p y r i t e i n a r a t i o Cpy;cp) of 7:3. 
E p i d o t e i s d i s s e m i n a t e d t h r o u g h o u t the 
i n t e r v a l and f r e q u e n t l y r i m s the s u l p h i d e 
d i s s e m i n a t i o n s . 

**** OF HOLE **** 

DISCUSSION 

The broad zone of s h e a r i n g and f a u l t i n g seen i n the h o l e i s 
b e l i e v e d to be r e l a t e d to a f a u l t s t r u c t u r e mapped on s u r f a c e to 
t h e n o r t h . The p r e s e n c e of s m a l l i n t e r v a l s c o n t a i n i n g f a i r l y 
abundant m a g n e t i t e w i t h i n t h i s s h e a r zone may account f o r 
ma g n e t i c a n o m a l i e s s e e n i n t h i s are a. 

The p r e s e n c e of numerous ( s m a l l ) 2ones b e a r i n g c h a l c o p y r i t e 
came as so m e t h i n g of a s u r p r i s e . The o v e r a l l c o n t e n t i s q u i t e low 
but i s a f u r t h e r i n d i c a t i o n t h a t m i n e r a l i s i n g f l u i d s are p r e s e n t 
i n the a r e a . H o p e f u l l y , c o r r e s p o n d i n g l y h i g h g o l d g e o c h e m i c a l 
r e s u l t s w i l l be o b t a i n e d . 
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MINITOVA INC. 

DATE: Oct o b e r 7, 1991 

TO: I . P I R I E , D. H e b e r l e i n , C. CLAYTON 

FROM: C. NAGATI 

RE: DRILL HOLE SUMMARY 

DRILL HOLE: TM 91-2 ( P - l ) START PATS: OCT 2 END DATE: OCT 4 

NORTHING: 23+00N EASTING: 8+252 ELEVATION: 103Sm 

AZIMUTH: 270 P I ? : -45 LENGTH: 129.7m 

PURPOSE: To t e s t Cu/Au s o i l , c h a r g e a b i l i t y , m a g n e t i c and r o c k 
sample a n o m a l i e s i n a n d e s i t i c v o l c a n i c s to t h e n o r t h of the 
d i o r i t e . 

INTERVAL DESCRIPTION 0? INTERVAL 

FROM TO 

0.0 9.1 CASING 

9.1 94.5 PHOPYLITIC ALTERED ANDESITE: M a s s i v e green 
c h l o r i t e a l t e r e d a n d e s i t i c v o l c a n i c r o c k s 
have been f u r t h e r a l t e r e d by v a r i a b l e p a t c h y 
z o n e s o f e p i d o t e , c a r b o n a t e and miner 
h e m a t i t e . Zones o f i n t e n s e a i l i c i f i c a t i o n 
o c c u r between 26-26.4m, 26.S-23.2m, 60.7-
61.5m. The c o r e i s weakly m a g n e t i c to 23.2m; 
<1% v i s i b l e m a g n e t i t e . The p y r i t e c o n t e n t 
v a r i e s between 1-15& w i t h a mean 
c o n c e n t r a t i o n of a p p r o x i m a t e l y 5%. Narrow 
zones c o n t a i n i n g t r a c e to IZ f i n e l y 
d i s s e m i n a t e d c h a l c o p y r i t e i n a n d e s i t e , 
p y r i t i c b l e b s , q u a r t s - c a r b o n a t e s t r i n g e r s and 
s i l i c i f i e d i n t e r v a l s o c c u r t o S2.3m. 

9<i.5 96.6 S I L I C I F I E D VOLCANICS: I n t e n s e s i l i c i f i c a t i o n 
d e s t r o y s o r i g i n a l r o c k t e x t u r e s i n what was 
most l i k e l y a n d e s i t e . Core i s n o n - m s g n e t i c . 
5Z p y r i t e , .52 c h a l c o p y r i t e . 

96.6 93.6 ANDESITE: C h l o r i t i c , n o n - m a g n e t i c a n d e s i t e . 

OS.6 102.5 S I L I C I F I E D VOLCANIC: I n t e n s e a i l i c i f i c a t i o n 
a g a i n d e s t r o y s o r i g i n a l t e x t u r e s i n what was 
most l i k e l y an a n d e s i t e . 52 p y r i t e , <=iS f i n e 
g r a i n e d c h a l c o p y r i t e . 

http://26.S-23.2m


r«un niNNO^P 5flt1 EXPLORATION TO MlNNOUfl-URNC P . 06. 

DSH IK 91-2 CONT. . . - 2 ¬

102.5 104.8 ANDESITE: T y p i c a l c h l o r i t i z e d a n d e s i t e . 

104.3 IC5.7 S I L I C I F I E D VOLCANIC: A n o t h e r i n t e r v a l or 
i n t e n s e l y s i l i c i r i e d a n d e s i t e ? which c o n t a i n s 
<=8% p y r i t e and < .5% c h a l c o p y r i t e . 

105.7 117.0 ALTERED ANDESITE: C h l o r i t i z e d a n d e s i t e i s 
a f f e c t e d by f u r t h e r a l t e r a t i o n of v a r y i n g 
t y p e s and i n t e n s i t i e s i n c l u d i n g 
s i l i c i f i c a t i o n , b l e a c h i n g and s e r i c i t e 
a l t e r a t i o n , and what a p p e a r s to be a b u f f 
s t a i n e d a p h a n i t i c p l a g i o c l a s e - a l b i t e ? ? 
F e l d s p a r s t a i n has no v i s i b l e e f f e c t . The 
i n t e r v a l c o n t a i n s s m a l l z o n e s w i t h minor 
c h a l c o p y r i t e and/or <= IX m a g n e t i t e . 

117.0 117.3 HGENBLENIiE/PLAGIOCLASE LAHrSOPHYBE? DYKE?: 
20% p h e n o c r y s t s of h o r n b l e n d e and 1% 
p l a g i o c l a s e p h e n o c r y s t s are s u p p o r t e d by an 
a p h a n i t i c m a t r i x . 

117.3 122.45 ALTERED ANDESITE: T h i s i n t e r v a l i s s i m i l a r to 
t h a t between 105.7-117.On, There i s 6% 
p y r i t e , <I% c h a l c o p y r i t e p r e s e n t i n the 
i n t e r v a l . 

122.45 125.3 EORNBLENDE/PLAGIOCLASE LAKFSOPKYRE? DYKE?: 
The c o r e i n t h i s i n t e r v a l i s t h e same as t h a t 
between 117. 0-117. Sic. 

125.3 125.9 BRECCIA: A s e r i c i t i c m a t r i x s u p p o r t s a n g u l a r 
to s u b r o u r . i e d c l a s t s of q u a r t z , a n d e s i t e , and 
l a m p r o p h y r e dyke. 

125.5 129,7 ANDESITE: T y p i c a l c h l o r i t e a l t e r e d a n d e s i t e . 

**** END OF HOLE **** 

DISCUSSION 

C h a l c o p y r i t e was once a g a i n i n t e r s e c t e d i n s m a l l q u a n t i t i e s 
i n a number of zones t h r o u g h o u t t h e h o l e . There seems to be a 
h i g h c o r r e l a t i o n between c h a l c o p y r i t e and s i l i c i f i c a i i o n / s i l i c a 
i n t h i s h o l e , a l t h o u g h t h i s i s n o t an a b s o l u t e r e l a t i o n s h i p . The 
i n t e r m i t t e n t 10m w i l e zone o f v e r y i n t e n s e s i l i c i f i c a t i o n 
c a r r y i n g c h a l c o p y r i t e i s l i k e l y t c be the s o u r c e o f some s o i l 
g e o c h e T U i c a l a n o m a l i e s i n the a r e * . The s i l i c a i n t h e s e zones i s 
q u i t e g r e y and p r o b a b l y c a r r i e s f u r t h e r m i c r o s c o p i c s u l p h i d e s . 
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MINNOVA, IHC. 

DATE: October S # 1991 

TO: I . P I R I E , D. H e b e r l e i n , C. CLAYTON 

FROM: C. NAGATI 

HE: DRILL HOLE SUMKARY 

DRILL HOLE: TM 91-3 (P-4) START DATE: OCT 4 END DATE: OCT 6 

NORTHING: 26+00N EASTING: 12*752 ELEVATION: 980m 

AZIMUTH: 090 DIP: -60 LENGTH: 121.9a 

PURPOSE: To t e s t Cu/Au s o i l , c h a r g e a b i l i t y , m a g n e t i c , and r o c k 
sample a n o m a l i e s i n a n d e s i t i c v o l c s n i c s and d i o r i t e . 

INTERVAL  

FROM TCL 

0.0 6.1 

6.1 24.6 

24.6 

35 .2 

3 7.6 

35.2 

37.6 

38 . 1 

DESCRIPTION OF INTERVAL 

CASING 

HORNFELSED? ANDESITE: I n t e r v a l c o n s i s t s o f 
massive dar k green a n d e s i t i c v o l c a n i c s which 
are q u i t e s i l i c e o u s w i t h o u t b e i n g o b v i o u s l y 
s i l i c a f l o o d e d ; p o s s i b l y weakly horr.f e l s e d . 
3% f i n e g r a i n e d p y r i t e and minor c h a l c o p y r i t e 
are p r e s e n t i n f i n e d i s s e m i n a t i o n s . Narrow 
b l e a c h e d 20ne between 15.27-15,77m c o n t a i n s 
IX c p , 8Z py, 1% e p i d o t e . A 4mm wide qt«-
f e l d - e p i d o t e V e i n l e t c o n t a i n s 5% molybdenum?? 
( v e r y f i n e g r a i n e d w i t h s i l v e r y - g r e y s t r e a k ) . 

INTENSE ALBITIZED? ANDESITE: 30Z of the 
i n t e r v a l i s t y p i c a l a n d e s i t e ; the r e m a i n d e r 
of the i n t e r v a l c o n t a i n s p a t c h y , i n t e n s e l y 
b l e a c h e d zones o f a p h a n i t i c a l b i t e ? . F e l d s p a r 
s t a i n has n e g l i g i b l e e f f e c t . 

HORNFELSED? ANDESITE: S i m i l a r to the i n t e r v a l 
6.1-24.6m. 
b l e a c h i n g . 

The i n t e r v a l c o n t a i n s p a t c h y 

QUARTZ MONZCDIORITE: M a f i c s are c h l o r i t i z e d . 
4% e p i d o t e s t r i n g e r s a l o n g f r a c t u r e s . 

3 8 . 1 6 6 . EPIDOTE/ALBITE ALTERED ANDES ITS: The n t e r 
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5 0 % c h l o r i t e a l t e r e d dark green a n d e s i t e . The 
a n d e s i t e i s v e r y weakly c a l c a r e o u s e x c e p t i n 
zones r i c h i n e p i d o t e which o c c u r s i n a 
m o d e r a t e l y c a l c a r e o u s m a t r i x . K i n o r 
c h a l c o p y r i t e m i n e r a l i z a t i o n o c c u r s w i t h 
p y r i t e c l o t s and w i t h i n t e n s e e p i d o t e 
a l t e r a t i o n . 

66.S 67.8 QUARTZ DIORITE: The d i o r i t e c o n t a i n s 2% 
d i s s e m i n a t e d f i n e g r a i n e d m a g n e t i t e . 

67.3 121.9 EPIDOTE/CARBONATE ALTERED ANDESITE: The u n i t 
c o n s i s t s of the t y p i c a l d a r k c h l o r i t i c 
a n d e s i t e which i s l o c a l l y m o d e r a t e l y e p i d o t e 
and c a r b o n a t e a l t e r e d . Between 75.2-76.3m 45% 
of the i n t e r v a l i s q t z d i o r i t e ; the 
i n t r u s i v e / v o l c a n i c c o n t a c t i s s u b p a r a l i e l to 
the c o r e a x i s . There are numerous narrow 
f a u l t zones l o c a t e d between 77.1-91.45m. 
Trace c h a l c o p y r i t e . 

**** 2KD OF HOLE **** 

DISCUSSION 
The t h r e e s m a l l zones of f i n e g r a i n e d d i c r i t i c r o c k 

I n t e r s e c t e d i n the h o l e were not v i s i b l y m i n e r a l i z e d o u t s i d e of a 
s m a l l amount of a a g n e t i t e . The p r e s e n c e of a l a r g e r d i c r i t i c body 
nearby i s the p r o b a b l e cause o f the a l b i t e ? , e p i d o t e and 
h o r n f e l s e d zones w i t h i n t h e a n d e s i t e . Minor amounts of 
d i s s e m i n a t e d c h a l c o p y r i t e are a g a i n a s s o c i a t e d w i t h t h e s e a l t e r e d 
zones w i t h i n t h e a n d e s i t e . 



10 n INNOUA-UANC. P.32 

HINNOVA, INC. 

DATE: October 13, 1991 

TO: I. P I R I E . D, K e h e r l e i n , C. CLAYTON 

FROM: C. NAGATI 

RE: DRILL HOLE SUMMARY 

DRILL HOLE: TM 91-4 (F-3) START DATE: OCT 6 END DATE: OCT 9 

NORTHING: 25 + 00N E A S T I N G 1 0 + 12E ELEVATION: 1024m 

AZIMUTH: 110 DIP: -45 LENGTH: 154.3m 

PURPOSE: To t e s t Cu/Au s o i l , c h a r g e a b i l i t y , m a g n e t i c , and r o c k 
sample a n o m a l i e s i n a n d e s i t i c v o l c a n i c s and d i o r i t e . 

INTERVAL DESCRIPTION OF INTERVAL 

FROM TO 

0.0 12.2 CASING 

12.2 65.53 S I L I C I F I E D ANDESITE; M a s s i v e c h l o r i t e a l t e r e d 
a n d e s i t e * are o v e r p r i n t e d by p a t c h y weak to 
v e r y i n t e n s e s i 1 i c i f i c a t i o n , w i t h weak to 
moderate s i l . b e i n g p r e v a l e n t . The i n t e r v a l 
c o n t a i n s up t o 8% f i n e g r a i n e d m a g n e t i t e d i s ­
s e m i n a t i o n s and s t r i n g e r s . O v e r a l l , the 
i n t e r v a l c o n t a i n s m i n o r v e r y f i n e g r a i n e d 
d i s s e m i n a t e d c h a l c o p y r i t e ; l o c a l c o n c e n t r a ­
t i o n s c an r e a c h 4%. Between 30.1-30.8m t h e r e 
i s 32 c p , 1% py and 5% m a g n e t i t e . P y r i t e 
c o n t e n t r a n g e s between 1-5%. There i s a t r a c e 
amount o f a p a l e brown, v e r y f i n e g r a i n e d 
m i n e r a l which may be s p h a l e r i t e . At 55.5¬
56.3m t h e r e i s 20% py, minor c p a n d sp? 
( p o s s i b l y l e u c o x e n e ) . 

65.53 73.4 PHOPYLITICALLY ALTERED DIORITE: F i n e g r a i n e d 
d i o r i t e c o m p r i s e d of 502 c h l o r i t e a l t e r e d 
m a f i c s and 5QZ 3 a u s s e r i t i z e d f e l d s p a r . The 
d i o r i t e c o n t a i n s d i s s e m i n a t e d m a g n e t i t e . 

73.4 77.1 QUARTZ VEIN; F i n e l y f r a c t u r e d q u a r t z v e i n 
c o n t a i n i n g up t o 20* c h l o r i t e a l t e r e d c i a s t s . 

77.1 96.6 ANDESITE: T y p i c a l c h l o r i t e a l t e r e d a n d e s i t i c 
v o l c a n i c r o c k s are m o d e r a t e l y to i n t e n s e l y 
o v e r p r i n t e d by s i l i c i f i c a t i o n to a depth of 
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90.85a- The i n t e r v a l c o n t a i n s up to 1 0 % 
d i s s e m i n a t e d m a g n e t i t e , 2% p y r i t e and minor 
c h a l c o p y r i t e . 

96.6 110.55 RICKYSTALLIZED CHERT: The u n i t c o n s i s t s i s 
monotonous, u n i f o r m s u g a r y q u a r t z w i t h minor 
s e r i c i t e . M i n o r c r o s s - c u t t i n g g r e y q u a r t 2 
v e i n l e t s . 

110.55 122.0 DIORITE; The i n t r u s i v e i s c o m p r i s e d o f 
r o u g h l y e q u a l p r o p o r t i o n s o f c h l o r i t i z e d 
m s f i c s and p l a g i o c l a s e + q u a r t z . The u n i t i s 
m o d e r a t e l y m a g n e t i c . 

122.0 124.35 ALTERED ANDES ITS .* T y p i c a l g r e e n c h l o r i t e 
a l t e r e d a n d e s i t i c u n i t which has p a t c h y brown 
s e r i c i t e a l t e r a t i o n . The i n t e r v a l i s s t r o n g l y 
c a l c a r e o u s . S m a l l m a g n e t i c zones are p r e s e n t 
w i t h i n the u n i t . 

124.35 129.2 DIORITE: As i n the i n t e r v a l 110.55-122.Offl. 

129.2 154.8 LEUC0-DIORITZ: The u n i t i s a v e r y p a l e 
d i c r o t i c i n t r u s i v e . M a f i c s are r e p r e s e n t e d by 
p a l e green " g h o s t s ' ; i n 10% of the i n t e r v a l 
the m a f i c s are b e t t e r p r e s e r v e d - c h l o r i t e 
a l t e r e d . Core i s no n - m a g n e t i c . 

**** END 0? HOLE **** 

DISCUSSION 
The v a r i a b l e amounts of m a g n e t i t e seen t h r o u g h o u t the h o l e 

s e r v e t o e x p l a i n both t h e m a g n e t i c and the c h a r g e a b i l i t y 
a n o m a l i e s seen i n t h e v i c i n i t y . The l i t h o l o g i c change to l e u c o -
d i o r i t e s h o u l d be r e p r e s e n t e d by a d e c r e a s e i n both the m a g n e t i c 
and c h a r g e a b i l i t y s u s c e p t i b i l i t y . The p r e s e n c e of minor amounts 
of f i n e g r a i n e d d i s s e m i n a t e d c h a l c o p y r i t e to a depth of 65.53m 
l i k e w i s e e x p l a i n s the p r e s e n c e of the co p p e r s o i l anomaly i n t h e 
a r e a . P r e s u m a b l y t h e p r e s e n c e of copper m i n e r a l i z a t i o n w i l l 
c o r r e s p o n d t o t h a t of g o l d . No m a s s i v e s u l p h i d e v e i n s were 
i n t e r s e c t e d i n the h o l e . 
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HIHJfOVA, IHC. 

DATE: October 19, 1991 

TO: I . F I R I E , D. H e b e r i c i n , C. CLAYTON 

FROM: M. MCDOWELL 

RE: DRILL HOLE SUMMARY 

DRILL HOLE: TM 91-5 (P-6) START DATE: OCT 9 END DATE: OCT 11 

NORTHING: 24+00N EASTING: 12+OOE ELEVATION: 1017m 

AZIMUTH: 090 DIP: -65 LENGTH: 111.6* 

PURPOSE: To t e s t s i l i c i r i c s t i o n , Cu/Au s o i l , c h a r g e - a b i l i t y , 
m a g n e t i c , and r o c k sample a n o m a l i e s i n a n d e s i t i c v o l c a n i c s and 
d i o r i t e . 

INTERVAL  

FROM TO 

0.0 3.05 

3.05 7.40 

7.40 

8.22 

8.22 

65.3 

DESCRIPTION OF INTERVAL 

CASING 

S I L I C I F I E D ANDESITE: T y p i c a l a n d e s i t i c v o l ­
c a n i c r o c k s w h ich are weakly t o i n t e n s e l y 
s i l i c i f i e d . Between 5.41~7.0m t h e r e i s a 
zone of i n t e n s e s i l i c i f i c a t i o n . M a f i c s are 
i n t e n s e l y c h l o r i t i z e d . Core i s non-magnetic. 
<1% c h a l c o p y r i t e o c c u r s as f i n e - g r a i n e d d i s ­
s e m i n a t i o n s w hich tend to be a s s o c i a t e d w i t h 
more i n t e n s e l y s i l i c i f i e d z o n e s . 

DIORITE: Medium-grained l e u c o c r a t i c d i o r i t e . 

VARIABLY S I L I C I F I E D ANDESITE: A p p r o x i m a t e l y 
60% of the i n t e r v a l c o n s i s t s of i n t e n s e l y 
s i l i c i f i e d a n d e s i t e which washes out o r i g i n a l 
t e x t u r e s . O t h e r a l t e r a t i o n m i n e r a l s i n c l u d e 
p a t c h y zones of s e r i c i t e , e p i d o t e , h e m a t i t e , 
a l b i t e ? and p e r v a s i v e weak to moderate 
c h l o r i t e . SOme of the v e r y i n t e n s e l y 
' s i l i c i f i e d ' zones may i n t e r v a l s of 
r e c r y s t a l l i z e d c h e r t . P a t c h y weak magnetic 
zones are p r e s e n t . Trace to 3% c h a l c o p y r i t e 
i s F i n e l y d i s s e m i n a t e d t h r o u g h o u t the 
i n t e r v a l . Between 59.37-64.95m s i l i c e o u s 
b r e c c i a c l a s t s are s u p p o r t e d by a s i l i c i f i e d 
c h l o r i t i c m a t r i x . Between 31.35-31.6m t h e r e 
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65.S 63.4 CHERT BRECCIA: C h e r t t l a s t s a re s u p p o r t e d by 
a r e h e a l e d s i l i c e o u s m a t r i x . L o c a l i n t e n s e 

r e c r y s t a l l i z a t i o n o b s c u r e s f r a g m e n t a l t e x ­
t u r e s . <1% p y r i t e , c h a l c o p y r i t e p r e s e n t . 

68.4 33.27 INTENSELY S I L I C I F I E D ANDESITE: I n t e n s e 
s i l i c i f i c a t i o n g e n e r a l l y d e s t r o y s o r i g i n a l 
t e x t u r e s and g i v e s c o r e a g l a s s y a ppearance. 
The i n t e r v a l s 68.4-69.37m and 75.05-75.5m 
c o n s i s t o f b r e c c i a t e d and r e h e a l e d s i l i c i f i e d 
a n d e s i t e . Some of t h e i n t e n s e l y s i l i c i f i e d 
a n d e s i t e may be r e c r y s t a l l i z e d c h e r t s . Trace 
to minor c h a l c o p y r i t e i s d i s s e m i n a t e d 
t h r o u g h o u t the i n t e r v a l . Between 77.3-79.2m 
t h e r e i s 10% p y r i t e and 2% c h a l c o p y r i t e . 

83.27 83.9 TRACHYTE: A p h a n i t i c K-spar m a t r i x s u p p o r t s 
10% p l a g i o c l a s e and 5% b i o t i t e p h e n o c r y s t s . 
The u n i t has c h i l l e d m a r g i n s . The u n i t i s 
s i m i l a r to the a l k a l i - f e l d s p a r t r a c h y t e seen 
i n TM 91-6. 

83-9 111.8 INTENSELY S I L I C I F I E D ANDESITE: The i n t e r v a l 
i s s i m i l a r t o the p r e v i o u s o c c u r r e n c e s of 
s i l i c i f i e d a n d e s i t e seen above. Up to 30% K-
s p a r p h e n o c r y s t s o c c u r i n 1 cm wide q u a r t z 
v e i n l e t s at 84.25m. Up to 1% ma g n e t i t e i s 
p r e s e n t i n the more i n t e n s e l y s i l i c i f i e d 
z o n e s . M i n o r c h a l c o p y r i t e i s p r e s e n t . 

**** END OF HOLE **** 

DISCUSSION 
The p r e s e n c e o f p a t c h y m a g n e t i t e m i n e r a l i z a t i o n i n the l e s s 

s i l i c i f i e d a n d e s i t i c c o r e a c c o u n t s f o r the zone of mag h i g h 
r e a d i n g s o b t a i n e d i n the g e o p h y s i c a l s u r v e y . The s u r v e y a l s o 
i n d i c a t e s t h a t t h e r e i s an i n c r e a s e i n c h a r g e a b i l i t y towards the 
e a s t . The cause f o r t h i s i n c r e a s e i s not r e a d i l y d e t e r m i n a b l e 
from the c o r e . C o n c e n t r a t i o n s of c h a l c o p y r i t e up to 3% i n narrow 
i n t e r v a l s of s i l i c i f i e d a n d e s i t e are the p r o b a b l e s o u r c e of t h e 
Cu s o i l a n o m a l i e s . I t i s e x p e c t e d t h a t t h e r e w i l l be a p o s i t i v e 
c o r r e l a t i o n between t h e Cu and Au r e s u l t s . 
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HIHNOVA, INC« 

DATE: O c t o b e r 18 f 1991 

TO: I . P I R I E , D. H e b e r l e i n , C. CLAYTON 

FROM: C. NAGATI 

RE: DRILL HOLE SUMMARY 

DRILL HOLE: TM 91-6 (P-7) START DATE: OCT 12 END DATE: OCT 13 

NORTHING: 22+00N EASTING: 12+87.5E ELEVATION: 1010a 

AZIMUTH: 095 DIP: -45 LENGTH: 153.0m 

PURPOSE: To t e s t s i l i c i f i c a t i o n , Cu/Au s o i l , c h a r g e a b i l i t y , 
m a g n e t i c , and r o c k sample a n o m a l i e s i n a n d e s i t i c v o l c a n i c s and 
d i o r i t e • 

INTERVAL  

FROM TO 

0*0 25-0 

25-0 69.4 

69,4 75.9 

DESCRIPTION OF INTERVAL 

CASING 

ANDESITE: The i n t e r v a l c o n s i s t s of v a r i a b l y 
a l t e r e d a n d e s i t i c v o l c a n i c s . A l t e r a t i o n 
m i n e r a l s p r e s e n t i n c l u d e s i l i c a , h e m a t i t e , 
e p i d o t e , s e r i c i t e and u b i q u i t o u s c h l o r i t e * 
Between 25-31.4m the a n d e s i t e i s m o d e r a t e l y 
to i n t e n s e l y s i l i c i f i e d w i t h t r a c e t o 1%, 
v e r y f i n e g r a i n e d , d i s s e m i n a t e d c h a l c o p y r i t e . 
A zone of weak h o r n f e l s a l t e r a t i o n o c c u r s 
from 57.3-65«2m. T h i s i n t e r v a l c o n t a i n s s m a l l 
p a t c h y 2ones of c o a r s e r g r a i n e d d i o r i t i c and 
a l t e r a t i o n m i n e r a l a s s e m b l a g e s . The u n i t i s 
g e n e r a l l y n o n - m a g n e t i c . 

ALKALI FELDSPAR TRACHYTE: A f i n e g r a i n e d K-
s p a r m a t r i x s u p p o r t s 10% p l a g i o c l a s e pheno­
c r y s t s and r o s e t t e s , 5% c h l o r i t i z e d m a f i c s 
and 3% q u a r t z . The u n i t i s not f a r removed 
c o m p o s i t i o n a l l y or t e x t u r a l l y , from b e l o n g i n g 
to one o f the f o l l o w i n g r o c k t y p e s : 
t r a c h y t e , a l k a l i f e l d s p a r s y e n i t e or s y e n i t e * 

i s w e a k l y to m o d e r a t e l y magnetic* 
s c o n t a c t s e x h i b i t a weak c h i l l 

The u n i t 
The u n i t 
margin. 

7S Q 
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MINNOVA, INC. 

DATE; October 21, X991 

TO: I . P I R I E , D, HEBERLEIN, C. CLAYTON 

FROM: C. NAGATI 

RE: DRILL HOLE SUMMARY 

DRILL HOLE: TM 91-7 (P-8) START DATE: OCT 14 END DATE: OCT 15 

NORTHING: 19+91.5N EASTING: 13+31.5E ELEVATION: 1015m 

AZIMUTH: 090 DIP: -60 LENGTH: 125.8m 

PURPOSE: To t e s t d i o r i t e i n an a r e a of h i g h c h a r g e a b i l i t y , Cu/Au 
s o i l , m a g n e t i c , and r o c k sample a n o m a l i e s . 

INTERVAL  

FROM TO 

0.0 11.0 

i 1. 0 11,2 

11 ,2 

113.6 

113.6 

114.55 

DESCRIPTION OF INTERVAL 

CASING 

S I L I C I F I E D VOLCANICS: I n t e n s e s i l i c i f i c a t i o n 
of v o l c a n i c s ( c h e r t ? ) d e s t r o y s o r i g i n a l t e x ­
t u r e s . The r o c k has a g r e e n i s h t i n t caused 
by f i n e g r a i n e d c h l o r i t e . 

DIORITE: The i n t e r v a l g e n e r a l l y c o n s i s t s of a 
f i n e g r a i n e d d i o r i t i c i n t r u s i v e i n which 
c h l o r i t i z e d m a f i c s p l u s s u l p h i d e s and 
m a g n e t i t e c o m p r i s e 50% o f the core and f e l s i c 
m i n e r a l s make up the r e m a i n d e r . The f e l s i c 
m i n e r a l s are 44% s a u s s e r i t i z e d p l a g i o c l a s e , 
1% q u a r t z , <5% K - s p a r . The d i o r i t e i s weakly 
to m o d e r a t e l y m a g n e t i c w i t h up t o 3% 
d i s s e m i n a t e d m a g n e t i t e . There are some r a r e , 
narrow K-spar a l t e r a t i o n 2ones a s s o c i a t e d 
w i t h q u a r t z v e i n l e t s p r e s e n t i n the u n i t . 
The c o r e c o n t a i n s numerous r u b b l e d i n t e r v a l s 
and b r i t t l e f a u l t b r e c c i a s . Minor amounts of 
c h a l c o p y r i t e are d i s s e m i n a t e d t h r o u g h o u t t h e 
u n i t ; cp i s commonly a s s o c i a t e d w i t h q u a r t z -
c a r b o n a t e s t r i n g e r s . 

LEUCO-DIORITE: The i n t e r v a l c o n s i s t s of a 
f i n e g r a i n e d l e u c o c r a t i c d i o r i t e i n t r u s i v e 
c o n t a i n i n g 10% c h l o r i t i z e d m a f i c s and 3% 
q u a r t z . The u n i :: : >• ^+- ~~ 
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114.55 121.4 DIORITE: T h i s u n i t i s v e r y s i m i l a r to t h a t 
above (11.2-113.6m). 

121.4 123.55 ALKALI FELDSPAR TRACHYTE: 3% c h l o r i t i z e d 
m a f i c p h e n o c r y s t s and 3% p l a g i o c l a s e 
p h e n o c r y s t s are s u p p o r t e d by an a p h a n i t i c K-
s p a r m a t r i x . The u n i t i s weakly m a g n e t i c . 
No s u l p h i d e s were seen. 

123.55 126.8 LEUCO-DIORITE: The c o r e i n t h i s i n t e r v a l i s 
s i m i l a r t o t h a t between 113 . 6-114 *55m. 

**** END OF HOLE **** 

DISCUSSION 
The p r e s e n c e of d i s s e m i n a t e d m a g n e t i t e t h r o u g h o u t the 

d i o r i t e i n t r u s i v e i s the s o u r c e of the h i g h magnetic r e a d i n g s 
o b t a i n e d i n the g e o p h y s i c a l s u r v e y . The s o u r c e of the weak 
c h a r g e a b i l i t y h i g h i s u n c e r t a i n . There may be a s l i g h t o v e r a l l 
i n c r e a s e i n the amount of m a g n e t i t e and s u l p h i d e s at d e p t h , b u t , 
i n g e n e r a l , the h i g h e r s u l p h i d e / m a g n e t i t e c o n c e n t r a t i o n 2ones are 
v e r y l o c a l i z e d . The boundary of the c h a r g e a b i l i t y h i g h may c o i n ­
c i d e w i t h the c o n t a c t between d i o r i t e and l e u c o - d i o r i t e . The 
copper s o i l anomaly i s caused by the f i n e d i s s e m i n a t i o n s of 
c h a l c o p y r i t e t h r o u g h o u t the d i o r i t e . 
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MINNOVA, IHC. 

DATE: October 24, 1991 

TO: I . PIHIE, D. HEBERLEIN, C. CLAYTON" 

FROM: C. NAGATI 

RE: DRILL HOLE SUMMARY 

DRILL HOLE: TM 91-3 (P-5) START DATE: OCT 15 END DATE: OCT 17 

NORTHING: 24+00N EASTING: 12+00E ELEVATION: 1075m 

AZIMUTH: 096 DIP: -60 LENGTH: 120.4m 

PURPOSE: To t e s t d i o r i t e and a n d e s i t i c v o l c a n i c s i n an a r e a of 
h i g h c h a r g e a b i l i t y , Cu/Au s o i l , m a g n e t i c , and r o c k sample 
a n o m a l i e s . 

INTERVAL  

FROM TO 

0.0 3.05 

3.05 79.0 

DESCRIPTION OF INTERVAL 

CASING 

SECRYSTALLIZED CHERT: The c h e r t i s g e n e r a l l y 
h i g h l y f r a c t u r e d and r u b b l e d w i t h l o c a l b r i t ­
t l e f a u l t b r e c c i a z o n e s . The c h e r t has a 
u n i f o r m t e x t u r e c o m p r i s e d of f i n e g r a i n e d 
s u g a r y q u a r t z . There i s a minor amount of 
v e r y f i n e g r a i n e d , d i s s e m i n a t e d c h a l c o p y r i t e 
d i s s e m i n a t e d i n the c h e r t and a s s o c i a t e d w i t h 
q u a r t 2 s t r i n g e r s . Between 56.7-57.4m t h e r e 
i s 1% c p . Between 3.05~3.0m t h e r e i s 3% 
m a l a c h i t e s t a i n i n g which p r i m a r i l y o c c u r s 
a l o n g f r a c t u r e s u r f a c e s . The abundance of 
m a l a c h i t e i s l i k e l y the r e s u l t of supergene 
e n r i c h m e n t . 

79.0 89.8 QUARTZ/CARBONATE/TALC VEINED CHERT: R e c r y -
s t a l l i z e d c h e r t (as above) i s i n t e r m i t t e n t l y 
c u t by v e i n s w hich, i n a d d i t i o n t o the above 
m i n e r a l s * c o n t a i n up to 10% p y r i t e , and 3% 
c h l o r i t e / s e r i c i t e . The v e i n e d i n t e r v a l s 
c o m p r i s e 20% of t h e i n t e r v a l . At 83.5m t h e r e 
i s a <lcm wide v e i n l e t c o n t a i n i n g s p h a l e r ­
i t e ? , c h a l c o p y r i t e , and a m i c r o s c o p i c , s o f t , 
g r e y m i n e r a l which c o u l d be e i t h e r g a l e n a or 
mo1yb d e n i t e . 
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q u a r t 2 c a r b o n a t e v e i n i n c h e r t h o s t s 30% v e r y 
c o a r s e g r a i n e d p y r i t e (up t o 2 cm c u b e s ) . 

91.0 93.6 RECRYSTALLIZED CHERT: As above. Between 91.2¬
91.3m t h e r e i s 30% p y r i t e . 

93.6 96.3 PLAGIOCLASE/SEHJCITE? ALTERED CHERT; 70% of 
the i n t e r v a l has been a f f e c t e d by i r r e g u l a r 
w h i t e p l a g i o c l a s e v e i n i n g and p a l e brown 
s e r i c i t i c ? a l t e r a t i o n . Ihe p l a g i s a l t e r i n g 
to c a r b o n a t e . Up to 3% p y r i t e c l o t s o c c u r 
w i t h the p l a g . 

96.3 10.2.4 RECRYSTALLIZED CHERT: As i n the p r e v i o u s 
i n t e r v a l s e x c e p t t h a t t h e r e are s m a l l p a t c h e s 
of p l a g i o c l a s e r e l a t e d t o the p l a g i o c l a s e 
o c c u r r e n c e s of the o v e r l y i n g u n i t . P l a g 
a l t e r a t i o n c o m p r i s e s 3% of the i n t e r v a l . A 
q u a r t z v e i n b e a r i n g 20% medium to c o a r s e 
g r a i n e d p y r i t e o c c u r s between 113 - 77-114m. 

**** END OF HOLE **** 

DISCUSSION 
The p r e s e n c e of copper s o i l a n o m a l i e s i n the a r e a can be 

a t t r i b u t e d to the supergene e n r i c h e d ? m a l a c h i t e zone seen i n the 
uppermost p o r t i o n of the h o l e . The main mass of the c h e r t body 
s h o u l d cause a marked r e s i s t i v i t y anomaly. The p y r i t e r i c h v e i n 
seen between 89.8-91.0m may be l a r g e enough to cause a r e l a t i v e 
c h a r g e a b i l i t y h i g h . The h i g h e s t c h a r g e a b i l i t y zone i n d i c a t e d by 
the g e o p h y s i c a l s u r v e y i s p r o b a b l y caused by u n d e r l y i n g 
a n d e s i t i c v o l c a n i c s (not i n t e r s e c t e d i n the h o l e ) . 



4 10/27/1991 21 M 8 FROM MINNOUA SAM EXPLORATION TO MINNOUA-UANC. P. 04 

MimrovA, IHC-

DATE: October 26, 1991 

TO: I- P I R I E , D- HEBERLEIN, C. CLAYTON 

FROM: M. MCDOWELL 

RE: DRILL HOLE SUMMARY 

DRILL HOLE: TM 91-9 (P-9) START DATE: OCT 21 END DATE: OCT 23 

NORTHING: 14+QQN EASTING: 10+25E ELEVATION: 1116a  

AZIMUTH: 090 DIP: -45 LENGTH: 152.7m 

PURPOSE: To t e s t the c h l o r i t e - m a g n e t i t e a l t e r a t i o n zone. 

INTERVAL  

FROM TO 

0.0 3.76 

3.76 20.0 

20,0 

27.64 

DESCRIPTION OF INTERVAL 

CASING 

S I L I C I F I E D ANDESITE: M a s s i v e , f i n e g r a i n e d 
a n d e s i t e . Weak to moderate s i l i c i f i c a t i o n i s 
a s s o c i a t e d w i t h p a t c h y m a g n e t i t e ( t o 2 0 % ) . 
C h l o r i t e , c a l c i t e , and h e m a t i t e ( a f t e r Mt) 
are the main a l t e r a t i o n m i n e r a l s . Minor t a l c 
o c c u r s w i t h c a l c i t e i n v e i n l e t s . Rubbled 
c o r e , s t r o n g c l a y a l t e r a t i o n , and l i m o n i t e 
s t a i n i n g from 13.95-14.45m i n d i c a t e a f a u l t 
zone. D i s s e m i n a t e d Py (1%) and Cp (<1%) are 
a s s o c i a t e d w i t h the more i n t e n s e l y s i l i c i f i e d 
zones . 

ANDESITE: T y p i c a l f i n e g r a i n e d , green 
a n d e s i t e . The a l t e r a t i o n assemblage c o n s i s t s 
of c h l o r i t e , s e r i c i t e , and c a r b o n a t e , w i t h 
p a t c h y s i l i c i f i c a t i o n . The u n i t i s m a i n l y non 
mag n e t i c a l t h o u g h Mt o c c u r s l o c a l l y to 5%. 
Cp, Py are minor i n t h i s i n t e r v a l (<1%), 

60.26 TRACHYTE: T h i s i n t e r v a l c o n s i s t s m a i n l y of a 
p o r p h y r i t i c t r a c h y t e dyke, w i t h c h l o r i t e -
a l t e r e d a n d e s i t e from 34,9-35 .8m, 41,3-47.5m, 
and 55.0-56.0m. The t r a c h y t e has a f i n e 
g r a i n e d to a p h a n i t i c Kspar m a t r i x and sup­
p o r t s up to 25% p h e n o c r y s t s c f p l a g i o c l a s e 
and b i o t i t e . The n a t u r e of the - p h e n o c r v s t ^ 

27.64 
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and i t i s s u b d i v i d e d on t h i s b a s i s . M a f i c s 
are c h l o r i t i z e d and c a r b o n a t e a l t e r a t i o n i s 
p e r v a s i v e . 

60.26 94.94 ANDESITE; F i n e - g r a i n e d , massive green 
a n d e s i t e . The c o r e v a r i e s from non magnetic 
to s t r o n g l y m a g n e t i c ; Mt i s o f t e n a l t e r e d to 
h e m a t i t e . C a r b o n a t e a l t e r a t i o n i s p e r v a s i v e 
t h r o u g h o u t the m a t r i x , and c a l c i t e v e i n l e t s 
l o c a l l y form s t o c k w o r k s and v e i n b r e c c i a 
z o n e s . Other a l t e r a t i o n m i n e r a l s are c h l o r ­
i t e and s e r i c i t e - Kspar o c c u r s i n s y e n i t i c 
d y k e l e t s at 84.1m and 79.1m. Less than 10% 
of the i n t e r v a l i s s i l i c i f i e d . Py, Cp <1% 
occ u r as f i n e g r a i n e d d i s s e m i n a t i o n s , s t r i n g ­
e r s , and i n Q/C v e i n l e t s w i t h b l e a c h e d a l t e r ­
a t i o n e n v e l o p e s . From 72.48-73.93m t h e r e i s 
2% v f g d i s s e m i n a t e d Py, and 1% Cp. 

94.94 152.7 DIORITE; F i n e g r a i n e d , g r e y i s h green d i o r i t e . 
The core i n t h i s i n t e r v a l i s h i g h l y f r a c t u r e d 
and r u b b l y , e s p e c i a l l y i n the b r i t t l e f a u l t 
zones from 96.93-101.19m and 102.25-103.12m. 
P r o p y l i t i c a l t e r a t i o n i s dominant, a l t h o u g h 
Kspar o c c u r s i n v e i n l e t s and p a t c h y zones 
(<!%). P l a g i s a l t e r e d to a f i n e g r a i n e d 
m i x t u r e of 2 o i s i t e and c a l c i t e , o f t e n i n 
p a t c h y b l e a c h e d z o n e s . M a f i c s are p e r v a s ¬
i v e l y c h l o r i t i z e d ; i n p l a c e s c h l o r i t e i s w e l l 
d e v e l o p e d and l a m e l l a r . The d i o r i t e i s non 
magnetic to weakly m a g n e t i c . Hematite ( a f t e r 
Mt) i s abundant. C a l c i t e v e i n i n g o c c u r s 
t h r o u g h o u t and v e i n fax o c c u r s from 121.9¬
122.6m,124-125.7m, and 143.3-143.5m. 1% Py 
o c c u r s a l o n g f i n e f r a c t u r e s ; Cp i s minor 
(<1%). 3% m o l y b d e n i t e o c c u r s w i t h Py (5%) 
and Cp (1%) i n a 2cm Q/C v e i n l e t a t 151.9m. 

**** END OF HOLE **** 

DISCUSSION 
The f i n e g r a i n e d , d i s s e m i n a t e d c h a l c o p y r i t e found w i t h i n 

the s i l i c i f i e d and q u a r t z v e i n e d a n d e s i t e at the top of the h o l e 
i s the l i k e l y s o u r c e of the Cu s o i l a n o m a l i e s . M a g n e t i t e was most 
abundant at the top of the h o l e ( t o 20%) where i t i s a s s o c i a t e d 
w i t h s i l i c i f i c a t i o n (+/- Cp). The g e o p h y s i c a l s e c t i o n p r e s e n t at 
camp would seem to i n d i c a t e t h a t magnetism s h o u l d be g r e a t e r at 
de p t h , where o n l y weak to non-magnetic cor e was seen. 
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MIHNOVA, IMC. 

DATE: October 29, 1991 

TO: I . P I B I E , D. HEBERLEIN, C. CLAYTON 
FROM: C. NAGAII 
SE: DRILL HOLE SUMMARY 

DRILL HOLE: TM 91-10 ( P - l l ) START DATE: OCT 23 END DATE: OCT 24 

NORTHING: 12+OOM EASTING: 11+50E ELEVATION: 1146a 

AZIMUTH: 090 DIP: -50 LENGTH: 132.25m 

PURPOSE: To t e s t c h l o r i t e - n a g n e t i t s a l t e r a t i o n , a n d e s i t i c 
v o l c a n i c s , and s i l i c i f i c a t i o n w i t h c o i n c i d e n t c h a r g e a b i l i t y , 
Cu/Au s o i l , m a g n e t i c , and r o c k sample a n o m a l i e s . 

INTERVAL  

FROM TO 

0,0 3.3 

3.3 74.5 

74.5 86 .35 

DESCRIPTION OF INTERVAL 

CASING 

W A V <T> «L «k / DIORITE: T y p i c a l f i n e g r a i n e d ? r o ? y 
a l t e r e d d i o r i t e , Magnetism t h r o u g h o u t the 
i n t e r v a l v a r i e s between' v e r y weak to i n t e n s e 
( v e r y l o c a l l i z e d o c c u r r e n c e s ) . S u l p h i d e 
c o n t e n t c o n s i s t s of <= 2% p y r i t e and <1% v e r y 
f i n e g r a i n e d d i s s e m i n a t e d c h a l c o p y r i t e . 
Between IS.3-70.05m t h e r e are s m a l l i n t e r v a l s 
of g e n e r a l l y weak K-spar a l t e r a t i o n . The K-
s p a r a l t e r a t i o n , w h i l e l o c a l l y o c c u r r i n g 
t h r o u g h o u t the d i o r i t i c groundmass, i s f r e ­
q u e n t l y a s s o c i a t e d w i t h s t r i n g e r s of q u a r t s 
and/or m a g n e t i t e . A q u a r t 2 - m a g n e t I t e -
c h l o r i t e - t r e i a o l i t e ? v e i n was i n t e r s e c t e d 
between 4I.S5-42.21TE. T h i s v e i n c o n t a i n s up 
to 4% c h a l c o p y r i t e . 4% c h a l c o p y r i t e a l s o 
o c c u r s i n a q u a r t s v e i n zone betwen 5 S . 4 -
5S.6m. 

TRACHYTE: A p h a n i t i c , K - s ? a r r i c h m a t r i x 
s u p p o r t s up to 15% p l a g i o c l a s e p h e n o c r y s t s 
and 5 % q u a r t z eyes. The u n i t i s weakly 
m a g n e t i c . 

S6.35 94. 7 PROPYLITICALL Y ALTERED DIOR ITS: The u n i t i s 
non-m a g n e t i c . 

http://4I.S5-42.21te
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94.7 105.16 CHLORITE ALTERED TRACHYTE: T h i s rock 
a p p a r e n t l y i s d e r i v e d from, t r a c h y t e s as 
d e s c r i b e d above. W i t h i n the i n t e r v a l the 
t y p i c a l t r a c h y t e t e x t u r e s r a p i d l y grade i n t o 
an i n t e n s e l y c h l o r i t e a l t e r e d r e c k w h e r e i n 
the p h e n o c r y s t s c o n s i s t of a l t e r e d m a f i c s 
( b i o t i t e ? ) . C h l o r i t e a l s o o c c u r s as p a t c h e s 
and f r a c t u r e c o a t i n g s . The m a t r i x c o n t a i n s 
l e s s K-spar than the p r e v i o u s t r a c h y t e u n i t . 
A s i m i l a r r o c k type was seen i n DDH TM91-9. 

105 .16 109.1 DIORITE?: The i n t e r v a l c o n s i s t s of a v e r y 
f i n e g r a i n e d , a l t e r e d d i o r i t e ? . T e x t u r e s are 
g e n e r a l l y washed o u t . The r o c k i s c h l o r i t e 
a l t e r e d and m o d e r a t e l y c a l c a r e o u s . B l a c k 
c r o s s c u t t i n g c h l o r i t e / m a g n e t i t e s t r i n g e r s 
c o m p r i s e 15% of the u n i t . 

109.1 117.8 TRACHYTE: The t y p i c a l t r a c h y t e u n i t 
c o n s i s t i n g of an a p h a n i t i c K-spar r i c h m a t r i x 
and p l a g i o c l a s e p h e n o c r y s t s . Between 116.6-
117.5m a c a l c a r e o u s a n d e s i t i c ? u n i t was 
i n t e r s e c t e d . 

117.3 132.23 PROPYLITICALLY ALTERED DIORITE: F i n e g r a i n e d 
d i o r i t e c o n t a i n s p a t c h y weak to moderate 
h e m a t i t e , c h l o r i t e , e p i d o t e a l t e r a t i o n . 

**** 2ND OF HOLE **** 

DISCUSSION 
The c u r r e n t h o l e a g a i n i n t e r s e c t e d enough d i s s e m i n a t e d 

c h a l c o p y r i t e w i t h i n the d i o r i t i c i n t r u s i v e to account f o r the 
coper s o i l a n o m a l i e s i n the a r e a . In t h e h o l e c h a l c o p y r i t e tends 
to have i t s h i g h e s t c o n c e n t r a t i o n s where i t i s a s s o c i a t e d w i t h 
q u a r t s and/or m a g n e t i t e . The K-spar a l t e r a t i o n i s a l s o commonly 
c o n c e n t r a t e d as e n v e l o p e s around m a g n e t i t e s t r i n g e r s , which l e a d s 
me to b e l i e v e t h a t the K-spar i s a t t r i b u t a b l e to a l t e r a t i o n 
r a t h e r than p r o t o l i t h i c m i n e r a l o g y . 


