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SUMMARY 

(3 

The Dusty Mac property consists of eleven, two post claims, seven 
fractions, and a production lease owned by Dusty Mac Mines Ltd. Under an 
agreement dated June 13, 1984, Esso Minerals Canada optioned the property and 
has the right to earn 80% interest in the property by performing $1,000,000 of 
exploration work prior to December 31, 1988. 

A three man crew employed by Esso conducted a surface exploration program 
on the Dusty Mac property during a two month period in 1984. Work consisted of 
linecutting, geological mapping, geochemical soil sampling, lithogeochemical 
sampling, assay sampling, and geophysical surveys including VLF-EM and MAG. 
Except for the linecutting which was contracted to Bema Industries, all work 
was done by Esso personnel. 

The property is located near the eastern margin of the Tertiary White Lake 
Basin, 1.5 km east of Okanagan Falls in the Okanagan Valley. The property is 
underlain by an Eocene assemblage of volcanic and sedimentary rocks structured 
in a homoclinal attitude striking northwesterly and dipping northeasterly. The 
Dusty Mac orebody is hosted by a lahar unit of the White Lake Formation and 
consists of a gently dipping quartz breccia lens measuring 200 x 50 x 9m. 
Total ore milled during a ten month period in 1975-76 was 938653 tonnes 
grading 6.89 gm/Tonne AU and 146.59 gm/Tonne Ag. 

Soil geochemistry indicates that F, Au, Ag, and Mo are good indicators of 
Dusty Mac style mineralization. A large area of elevated intermittent geochem 
values encompasses the pit and western zone. Large areas to the northwest and 
southeast of the pit are covered by substantial thicknesses of overburden 
discounting the validity of soil geochemistry as an exploration tool. 

Whole rock analysis suggests that the Dusty Mac ore-body is encapsulated 
in a zone of K20 enrichment and the rubidium/strontium ratio is 
substantially increased over the ore-body. 

Assay sampling resulted in negligible values from areas of intense 
quartz-sericite alteration in the adit area. The 'A' zone quartz breccia ran 
0.227 oz/T Au, 62.07 oz /T  Ag over 1.0m. The northwest breccia assayed nil in 
precious metals. All remnants of quartz-breccia in the pit were sampled and 
ran from 0.029 to 0.860 oz/T Au, and 1.08 to 15.74 oz/T Ag. Wall rock samples 
collected from the pit resulted in a distinct anomalous precious metal halo 
shrouding the ore-zone. 

Geophysical surveys including VLF-EM and MAG were run on the property in 
an attempt to determine structure. The results proved inconclusive. 
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RECOMMENDATIONS 0 
A second phase exploration program is proposed for the Dusty Mac 

property in 1985. The program will consist of 800m of percussion drilling and 
200m of diamond drilling. Percussion drilling will test known auriferous zones 
and areas covered by extensive overburden. The diamond drill hole will test a 
hypothesis of a down faulted extension of the Dusty Mac ore-body immediately 
northeast of the pit. 

The proposed drill holes are allocated as follows: 

1) southeast extension of Dusty Mac - 3 holes 

This drilling will test the strike trend of Dusty Mac mineralization 
to the southeast in the vicinity of percussion hole 457. This drill 
hole located 180m southeast of the pit encountered 1.5m of 
0.035 oz/T Au at a depth of 25.9-27.4111. 

- 

Hole 272 Area - 1 hole 2) 

This area is located 420m southwest of the pit. A short angle hole, 
DDH 272, encountered 3.lm of 0.04 oz/T AU at a depth of 6.1-9.2m. 
This hole tested a moderately sericitized zone. One drill hole is 
planned to test the down dip extension of this zone to the northeast. 

3) Hole 466 Area - 2 holes 

This area is located 240 meters southwest of the pit. A vertical 
percussion hole, 466, intersected 5.2~1 of 0.356 oz/T Au from 
2.4-7.6m. This hole was drilled near an exposure of brecciated 
quartz veins. Two drill holes are planned to test the northeasterly 
down dip extension of this mineralization. 

Hole 462 Area - 1 hole 4) 

This area is located near L1+00N and 125m southwest of the pit. 
Percussion hole 462 encountered 1.5m assaying 0.070 oz/T Au at a 
depth of 24.4-25.9mI and a 4.6m interval assaying 0.012 oz/T Au from 
25.9-30.5m. One hole is planned to test the northeasterly down dip 
extension of these intercepts. 
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5 )  Hole 276 Area  - 1 h o l e  

T h i s  a r ea  is l o c a t e d  near L2+00N, 1 6 0  meters  n o r t h w e s t  of t h e  p i t .  
Diamond d r i l l  h o l e  276 i n t e r s e c t e d  two z o n e s  7 .6  and  6 . 1  m e t e r s  
a s s a y i n g  0.020 oz/T A u  a t  d e p t h s  of 4.6-12.1m a n d  21.3-27.4111 
r e s p e c t i v e l y .  One h o l e  is  p l a n n e d  t o  test t h e  n o r t h e a s t e r l y  down d i p  
e x t e n s i o n  of t h e s e  i n t e r c e p t s .  

6 )  N o r t h w e s t  e x t e n s i o n  o f  D u s t y  Mac - 7 h o l e s  

The b r o a d  t i l l  c o v e r e d  a rea  t o  t h e  n o r t h w e s t  of t h e  p i t  w i l l  be 
t e s t e d  by s i x  p e r c u s s i o n  h o l e s  c o l l a r e d  n e a r  t h e  base l i n e  o n  l i n e s  
3 ,  4 ,  6 ,  7 ,  8 ,  1 0  a n d  12N. T h i s  a r ea  l i e s  o n  s t r i k e  w i t h  D u s t y  Mac 
a n d  r e p r e s e n t s  a l a r g e  u n t e s t e d  a r ea .  

7 )  A d i t  Area - 1 h o l e  

The a d i t  a r ea  represents  a complex zone  of a l t e r a t i o n  and  s t r u c t u r e .  
One d r i l l  h o l e  is p l a n n e d  t o  test t h e  down d i p  e x t e n s i o n  o f  a n  
i n t e n s e  z o n e  o f  s e r i c i t e  a l t e r a t i o n  as o b s e r v e d  i n  t h e  v i c i n i t y  of  
DDH 275. 

D u s t y  Mac P i t  A r e a  - 1 h o l e  8 )  

O r e  v e r t i c a l  diamond d r i l l  h o l e ,  200m, i s  p l a n n e d  t o  t e s t  t h e  
d o w n - f a u l t e d  e x t e n s i o n  h y p o t h e s i s  of t h e  D u s t y  Mac o r e b o d y .  D u s t y  
d r i l l  h o l e  d a t a  i n d i c a t e s  t h a t  a s u b s t a n t i a l  t h i c k e n i n g  of t h e  
o r e b o d y  occurred t o  t h e  n o r t h e a s t  and was s u d d e n l y  and  a b r u p t l y  
t e r m i n a t e d  i n  t h a t  d i r e c t i o n .  The t e r m i n a t i o n  is  i n t e r p r e t e d  by t h e  
w r i t e r  as  f a u l t  d i s p l a c e m e n t  i n  a v e r t i c a l  s e n s e .  
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INTRODUCTION 0 
A report is presented describing an exploration program conducted by 

Esso Minerals on the Dusty Mac property during the 1984 field season. The 
program consisted of geological mapping, geochemical sampling, and 
re-evaluation of existing data furnished by Dusty Mac Mines. This report will 
discuss program procedures and results, and will interpret available data to 
provide a basis for continued exploration. 

OBJECTIVES 

The objectives of the 1984 exploration program were as follows: 

1)  Define parameters controlling precious metal mineralization at Dusty 
Mac. 

2 )  Define characteristic features - geological, structural, and 
geochemical. 

3 )  Determine and develop a conceptual model. 

4 )  Explore the property and relate features or characteristics derived 
from the study of Dusty Mac to areas exhibiting greatest potential 
for Dusty Mac style mineralization and thereby develop drill targets. 



49-20'  
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cj LOCATION A N D  ACCESS 

The D u s t y  Mac p r o p e r t y  i s  l o c a t e d  i n  t h e  Okanagan V a l l e y  
a p p r o x i m a t e l y  250 km east  o f  Vancouver .  The p r o p e r t y  i s  s i t u a t e d  1 9  km s o u t h  
of P e n t i c t o n  a t  t h e  S o u t h e r n  end of Skaha  L a k e  a n d  1 .5  k m  e a s t  of Okanagan  
F a l l s .  The c o - o r d i n a t e s  o f  t h e  p r o p e r t y  a r e  l o n g i t u d e  119O 3 2 ' ,  a n d  l a t i t u d e  
490 2 0 ' .  

The open p i t  and  waste dumps a r e  s i t u a t e d  b e h i n d  a l a r g e  b l u f f  
l o c a l l y  r e f e r r e d  t o  as  P e a c h  C l i f f .  

The v i l l a g e  o f  Okanagan F a l l s  is s i t u a t e d  o n  P r o v i n c i a l  Highway 9 7 ,  
a p p r o x i m a t e l y  5 km s o u t h  of  Highway 3A - 9 7  j u n c t i o n .  

A p a v e d  two l a n e  road, p a r a l l e l s  S h u t t l e w o r t h  C r e e k  east  o f  Okanagan 
F a l l s ,  c i r c l e s  P e a c h  C l i f f  t o  a po in t  w i t h i n  500 meters from t h e  open p i t .  

P e n t i c t o n  is a modern community a n d  p r i n c i p l e  s u p p l y  c e n t e r  w h e r e  
a l l  s e r v i c e s  a r e  a v a i l a b l e  i n c l u d i n g  a i r ,  r o a d ,  a n d  r a i l .  

HISTORY A N D  PAST PRODUCTION 

The explora t ion  h i s t o r y  of t h e  D u s t y  Mac p r o p e r t y  p r o b a b l y  d a t e s  
back t o  t h e  t u r n  o f  t h e  c e n t u r y  as  wi tnes sed  b y  t h e  f o u r  s h o r t  a d i t s  a n d  
s eve ra l  o p e n  c u t s  a t  t h e  w e s t e r n  e n d  of t h e  p r o p e r t y  o v e r l o o k i n g  Okanagan  
F a l l s .  The a d i t s  were d r i v e n  o n  q u a r t z  v e i n s  w h i c h  a r e  s p a r s e l y  m i n e r a l i z e d  i n  
c h a l c o p y r i t e  a n d  p y r i t e .  

I n t e r e s t  i n  t h e  area was r ev ived  i n  1 9 6 6  when n a t i v e  s i l v e r  was 
d i s c o v e r e d  i n  q u a r t z  v e i n s  o n  t h e  D u s t y  Mac p r o p e r t y .  The f i r s t  r e c e n t  claims 
were s t a k e d  t h e  same y e a r  and  D u s t y  Mac Mines  L t d .  a c q u i r e d  t h e  p r o p e r t y  i n  
1968.  

An e x p l o r a t i o n  program was c o n d u c t e d  by Cannon E n g i n e e r i n g  L t d . ,  a n d  
l a t e r  b y  Cannon-Hicks Assoc ia tes  L td .  i n  l a t e  1 9 6 8  a n d  1 9 6 9  u n d e r  t h e  
d i r e c t i o n  o f  D u s t y  Mac Mines. The work i n c l u d e d  s u r f a c e  t r e n c h i n g ,  g e o l o g i c a l  
mapp ing ,  diamond a n d  p e r c u s s i o n  d r i l l i n g ,  a n d  a l i m i t e d  u n d e r g r o u n d  p r o g r a m .  
The p r o g r a m  o u t l i n e d  6 1 , 4 8 5  t o n n e s  g r a d i n g  7.88 gm/Tonne Au, and  170 .4  
gm/Tonne Ag. 
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I n  1 9 7 0 ,  t h e  p r o p e r t y  was o p t i o n e d  t o  Noranda  E x p l o r a t i o n  L t d .  which  
c a r r i e d  o u t  a diamond d r i l l i n g  p r o g r a m .  The p r o g r a m  f a i l e d  t o  add s i g n i f i c a n t  
t o n n a g e  t o  t h e  known r e s e r v e s .  

I n  1 9 7 3  D u s t y  Mac Mines c a r r i e d  ou t  a n  e x t e n s i v e  p e r c u s s i o n  d r i l l i n g  
p r o g r a m  o f  1635.5m. 

Ore r e s e r v e s  b a s e d  on 3319m o f  diamond d r i l l i n g  i n  76 h o l e s  and  
4642111 i n  221 p e r c u s s i o n  h o l e s  e s t i m a t e d  i n  October ,  1974 a t  1 2 0 , 2 8 0  t o n n e s  
g r a d i n g  7.06 gm/tonne Au and  123 .4  gm/ tonne  Ag, p l u s  21 ,521  Tonnes  i n d i c a t e d  
g r a d i n g  4.59 gm/Tonne Au a n d  57.59 gm/Tonne Ag. 

I n  A p r i l ,  1975 an a g r e e m e n t  was r e a c h e d  f o r  custom m i l l i n g  o r e  a t  
t h e  Dankoe m i l l .  P r o d u c t i o n  s t a r t e d  A u g u s t  1, 1 9 7 5  and  c e a s e d  i n  J u n e ,  1976.  
The ore-body was mined by open  p i t  a t  318  t o n n e s  p e r  day .  T o t a l  o r e  m i l l e d  was 
9 3 , 6 5 3  t o n n e s  g r a d i n g  6.89 gm/Tonne Au a n d  1 4 6 . 5 9  gm/Tonne Ag. T o t a l  
p r o d u c t i o n  was 5 8 1 , 5 5 1  gms A u ,  1 0 , 1 8 0 . 3 6 7  gms Ag, 2 ,880  kg c o p p e r ,  and  1 , 5 2 7  
kg Pb. 

M i l l i n g  was c o m p l e t e d  J u n e  9 ,  1 9 7 6  a n d  r e c l a m a t i o n  of t h e  mine a rea  
was f i n i s h e d  o n  S e p t e m b e r  2 1 ,  1976.  

F u r t h e r  p r o p e r t y  e x p l o r a t i o n  was c a r r i e d  o u t  i n  1976 by Amadeus 
C o n s u l t a n t s  L t d .  The program c o n s i s t e d  o f  g e o c h e m i c a l  s o i l  s a m p l i n g  a n d  
p e r c u s s i o n  d r i l l i n g  o v e r  f a v o u r a b l e  s t r u c t u r e s .  A t o t a l  of 1 5 3  p e r c u s s i o n  
h o l e s  were d r i l l e d  f o r  a n  a g g r e g a t e  of  5981m. No s i g n i f i c a n t  z o n e s  of 
m i n e r a l i z a t i o n  were d i s c o v e r e d .  

Canex P l a c e r  L t d .  c o n d u c t e d  1.5 l i n e  miles of I . P .  i n  J u n e ,  1 9 7 6  
u n d e r  a d a t a  s h a r i n g  a r r a n g e m e n t  w i t h  D u s t y  Mac. The r e s u l t s  were n o t  
e n c o u r a g i n g .  

S c i n t  rex P t y  L t d .  c o n d u c t e d  a R a p i d  R e c o n n a i s s a n c e  M a g n e t i c  I n d u c e d  
P o l a r i z a t i o n  s u r v e y  ( R R M I P )  i n  October ,  1 9 8 1 .  R e s u l t s  were i n c o n c l u s i v e .  

The Dus ty  Mac p r o p e r t y  r e m a i n e d  i d l e  u n t i l  1984 when E s s o  M i n e r a l s  
c o n d u c t e d  a s u r f a c e  s a m p l i n g  a n d  mapping  p r o g r a m  i n  t h e  v i c i n i t y  of t h e  o p e n  
p i t  and t o  t h e  n o r t h w e s t  e n c o m p a s s i n g  p r e v i o u s l y  known m i n e r a l i z e d  a r eas .  
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cj CLAIM STATUS 

P r i o r  t o  ESSO'S i n v o l v e m e n t  w i t h  D u s t y  Mac M i n e s ,  t h e  D u s t y  Mac 
p rope r ty  c o n s i s t e d  of 11 f u l l  s i z e  two-post claims, s e v e n  f r a c t i o n s ,  a n d  a 
product ion  lease  a s  f o l l o w s :  

CLAIM NAME RECORD # EXPIRY DATE 

Au 2 F r .  
A u  5 F r .  
Au 6 F r .  
Au 7 F r .  
A u  9 F r .  
Au 1 0  F r .  
Au 11 F r .  
A t  L a s t  
J G  1 
J G  2 
J G  3 
J G  4 
J G  8 
J G  1 0  
J G  11 
J G  1 2  
J G  1 3  
J G  1 4  
Prod .  L e a s e  

2 4 3 4 7  
2 4 3 4 9  
2 4 3 5 0  
2 4 3 5 1  
2 4 3 5 3  
2 4 3 5 4  
2 4 3 5 5  
1 9 5 0 1  
2 1 6 8 8  
2 1  6 8 9  
2 1 6 9 0  
2 1  69  1 
2 1  6 9 5  
2 1 6 9 7  
22 6 9 8  
2 1 6 9 9  
2 2 4 0 3  
2 2 4 2 5  

L o t  4079-S  

8 6 / 1 2 / 1 7  
8 6 / 1 2 / 1 7  
8 6 / 1 2 / 1 7  
8 6 / 1 2 / 1 7  
8 6 / 1 2 / 1 7  
8 6 / 1 2 / 1 7  
8 6 / 1 2 / 1 7  
8 6 / 0 4 / 1 3  
8 6 / 0 1 / 2 5  
8 6 / 0 1 / 2 5  
8 6 / 0 1 / 2 5  
8 6 / 0 1 / 2 5  
8 6 / 0  1 / 2 5  
8 6 / 0 1 / 2 5  
8 6 / 0 1 / 2 5  
8 6 / 0 1 / 2 5  
8 6 / 0  6 / 2 8  
8 6 / 0 7 / 0 3  
8 5 / 0 4 / 0 9  

T h e  P r o d u c t i o n  L e a s e  P-3 ( L o t  4079-S)  c o n s i s t s  o f  t h e  f o l l o w i n g  
claims: 

Au 1 F r  
Au 3 F r  
J Gus 1 
J Gus 3 
J G  5 
J G  7 
J G  9 
J O E  1 
HUNT 7 F r  
HUNT 2 2  F r  
CLAIRE 1 Fr 

2 4 3 4 6  
2 4 3 4 8  
2 2 4 6 8  
2 2 5 3 2  
2 1 6 9 2  
2 1 6 9 4  
2 1  69  6 
2 2 6 8 9  
2 4 2 8 9  
2 4 3 0 5  
3 0 5 8 0  
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A B i l l  O E  Sale d a t e d  J u n e  2 3 r d ,  1984  t r a n s f e r s  o w n e r s h i p  o f  t h e  
a b o v e  l i s t e d  c l a i m s  f r o m  Dus ty  Mac Mines  t o  Esso M i n e r a l s  Canada .  S i m i l a r l y  a 
B i l l  o f  S a l e  d a t e d  J u n e  27, 1984 t r a n s f e r s  o w n e r s h i p  of P r o d u c t i o n  L e a s e  P-3 
(Lo t  4079-S)  f r o m  D u s t y  t o  Esso. The P r o d u c t i o n  Lease e x p i r e s  A p r i l  9 ,  1985 .  

On A p r i l  4, 1 9 8 4  Esso s t a k e d  4 c la ims,  DM 1-4,  b l a n k e t i n g  t h e  a b o v e  
D u s t y  Mac Mines claims a n d  P r o d u c t i o n  L e a s e .  The DM 1-4 c la ims c o m p r i s e  70  
c o n t i g u o u s  u n i t s .  

CLAIM NAME UNITS 

DM-1 
DM-2 
DM-3 
DM-4 

18 
20 
20 
1 2  

RECORD # EXPIRY DATE 

2013  
2014 
2015 
2016 

85/05/0 4 
85/05/04 
8 5/0 5/0 4 
8 5/0 5/0 4 



1 1  

49'20' 
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WORK DONE 

The 1984 exploration program conducted by Esso on the Dusty Mac 
property commenced June 5 and was completed August 9. A four-man crew 
conducted all the field work. 

Work consisted of a geochemical survey, geological survey, 
geophysical survey and linecutting. The geochemical survey consisted o f  485 
soil samples, 252  rock chip samples and 82 assay samples. The geophysical 
surveys consisted of VLF-EM and Magnetometer covering the entire grid of 2 2  
km2. Geological mapping at a scale of 1:2,000 was done over the entire grid 
of  22 km2. The Dusty Mac open pit was also geologically mapped at a scale of 
1:250. Linecutting consisted of 25 cut line kilometers. 

Linecutting was contracted to Bema Industries, Langley, B.C. 
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COST STATEMENT 0 
F i e l d  P e r s o n n e l :  G e o l o g i s t  6 2  d a y s  @ $230 $ 1 4 , 2 6 0  

T e c h n i c i a n  28 d a y s  @ $215 6 , 0 2 0  
S t u d e n t  6 2  d a y s  @ $95  5 ,890  
S t u d e n t  9 d a y s  @ $95  855 

S u b  T o t a l :  $ 2 7 , 0 2 5  

Food : 2 men @ $25/day f o r  6 2  d a y s  $ 1 , 5 0 0  
1 man @ $25/day f o r  28 d a y s  700 
1 man @ $25/day f o r  9 d a y s  225 

Sub T o t a l :  $ 2 , 4 7 5  

Accomoda t ion :  2 men @ $15/day f o r  6 2  d a y s  $ 930 
1 man @ $20/day f o r  28 d a y s  560 
1 man @ $20/day f o r  9 d a y s  1 8 0  

Sub T o t a l :  $ 1 , 6 7 0  

V e h i c l e  R e n t a l :  4 w h e e l  d r i v e  k? $1,10O/month $ 2,226.02 

T r a n s p o r t a t i o n :  G a s o l i n e  a n d  a i r f a r e  $ 2 ,000  

Equ ipmen t  & S u p p l i e s :  $ 1 , 0 0 0  

L a b o r a t o r y  A n a l y s i s :  
485  Soil Samples a n a l y s e d  f o r  C u ,  Pb ,  Mo, 

Zn, Ag, A s ,  F, Au @ $21.90 $ 1 0 , 6 2 1 . 5 0  

25  S o i l  Samples a n a l y s e d  f o r  Te ,  T1 ,  S e ,  B a  
Sr @ $22.50 $ 562 .50  

252 R o c k  c h i p  a n a l y s e d  f o r  w h o l e  rock, Au, 
Ag, R b ,  Sr @ $44 $ 1 1 , 0 8 8 . 0 0  

8 2  A s s a y s  A u ,  Ag @ $19.75 $ 1 , 6 1 9 . 5 0  

S u b  T o t a l :  $ 23 ,891 .50  

C o n t r a c t  Jobs :  L i n e c u t t i n g  25  km @ $180/km $ 4 , 5 0 0  
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Report Preparation: 
Geologist 20 days @ $230 $ 4,600 
Draftsman 10 days @ $215 2,150 
Reproduct ion 500 

Sub Total: $ 7,250 

Supervision : District Geologist 9 days f! $310 $ 2,790 

TOTAL EXPLORATION EXPENDITURE: $ 74,827.52 

, 
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R E G I O N A L  GEOLOGY 

In t roduc t ion  

The  i n t e r i o r  of B r i t i s h  Columbia is c h a r a c t e r i z e d  by many f a u l t  
bounded T e r t i a r y  bas ins  w h i c h  form a b e l t  160 k m s  wide and 800 k m s  long from 
t h e  Republ ic  mining d i s t r i c t  t o  Babine Lake i n  c e n t r a l  B r i t i s h  Columbia. T h e  
bas ins  a r e  t y p i c a l l y  i n f i l l e d  w i t h  f e l s i c -maf i c  volcanic  and sedimentary rocks 
of Eocene age. 

T h e  name Pen t i c ton  Group h a s  been proposed f o r  Eocene vo lcan ic  and 
sedimentary rocks of t h e  Okanagan-Boundary region.  T h e  Group c o n s i s t s  of s i x  
wel l -def ined formations having a n  aggrega te  t h i c k n e s s  of about 2 5 0 0  meters  i n  
t h e  type  area near Pent ic ton .  A t  t h e  base a r e  polymic t ic  conglomerates  and 
b r e c c i a s  r e f e r r e d  t o  a s  t h e  Springbrook Formation and coeval  beds of t h e  
Kettle R i v e r  Formation c o n s i s t i n g  of g r a n i t e  boulder conglomerate,  r h y o l i t e ,  
b recc i a ,  and tu f f aceous  sedimentary rocks.  Above t h i s  is t h e  Marron Formation 
composed mainly of t h i c k  a n d e s i t e ,  t r a c h y t e ,  and p h o n o l i t i c  l ava  f lows ,  
succeeding UpWard by d a c i t i c  and a n d e s i t i c  domes of t h e  Marama Formation. T h i s  
is  fol lowed by vo lcan ic  b recc ia s  and l a c u s t r i n e  and f l u v i a l  sedimentary rocks  
of t h e  White L a k e  Formation and ,  uppermost, t h e  Skaha Formation c o n s i s t i n g  of 
a l a n d s l i d e  complex and fanglomerate  beds. T h e  Group r e s t s  unconformably on  
p re -Ter t i a ry  g r a n i t o i d s ,  metamorphosed Mesozoic sedimentary and vo lcan ic  
rocks,  and o lde r  s c h i s t s  and g n e i s s e s .  

L i t h o l o g i e s  and D i s t r i b u t i o n  

Springbrook Formation: 

The Springbrook Formation is composed of s o i l s ,  a l luvium, t a l u s ,  
s t ream and l ake  d e p o s i t s  and tu f f aceous  m a t e r i a l s  t h a t  accumulated i n  v a l l e y s  
be fo re  and dur ing  t h e  e a r l y  e x t r u s i o n s  of t h e  Marron volcanic  rocks.  T h e  
t h i c k n e s s  of Springbrook v a r i e s  from 6 0  t o  200m over  s h o r t  d i s t ances .  Where 
t h e  Springbrook formation is t h i c k ,  t h e  basa l  beds a r e  o r  conglomerate 
con ta in ing  l a r g e  angular  boulders .  T h e s e  beds grade upward i n t o  conglomerates  
composed of smal le r ,  more rounded and b e t t e r  s o r t e d  m a t e r i a l s .  Uppermost 
s t r a t a  inc lude  beds of po l i shed  pebbles ,  t u f f aceous  sands tones  and s i l ts .  

I n  t h e  western p a r t  of t h e  W h i t e  Lake bas in ,  Springbrook beds 
d ipping  1 0  t o  15 degrees  east  a r e  o v e r l a i n  w i t h  some angular  unconformity by 
Marron volcanic  rocks d ipping  up t o  5 degrees  east .  T h i s  s l i g h t  unconformity 
r e p r e s e n t s  only a s h o r t  time i n t e r v a l  because t h e  c o n t a c t  between t h e  two 
format ions  is gene ra l ly  smooth. 



f ig.  4 



17  

T E R T I A R Y  F O R M A T I O N S  

Thickness Range 
i n  Feet 

SKAHA FORMATION 
0 to 600 UPPER M E M B E R  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Essentially a fanglomerate w i t h  large boulders and b locks  
of Tert iary and pre-Tert iary rock.  

L O W E R  M E M B E R  . . .  . . . . . . . . . . . . . . . . . . . .  0 to 300 
Ma in l y  slide breccia w i t h  some intercalated conglomerate 
and tephr i te (augite po rphy ry ) .  

WHITE LAKE FORMATION 

UPPER M E M B E R  . . .  . . . . . . . .  . . . .  0 t o  300 
Ma in l y  l igh t -co loured  pyroclast ic rocks, volcanic breccia 
( Ind ian  Head breccia) w i t h  some sedimentary rocks and 
tephr i te  (augite po rphy ry ) .  

Interdigi tated sedimentary and volcanic rocks; White Lake 
sedimentary rocks consist of volcanic sandstone and  
conglomerate with some coal; White Lake volcanic rocks 
consist of feldspar po rphy ry  lavas, lahars, and pyroclast ic 
rocks. 

MARAMA FORMATION 

M I D D L E  AND L O W E R  MEMBERS . . . . . . . . . . . . . . . . . . . .  0 to 3,500 

NOT S U B D I V I D E D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 to 1,000 
Predominant ly  rhyo l i t e  and rhyodac i te  lava with some 
pyroclast ic rocks and local basal conglomerate. 

MARRON FORMATION 

P A R K  R I L L  M E M B E R  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 to 1,500 

N l M P l T  L A K E  M E M B E R  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400 to 1,000 

K E A R N S  C R E E K  M E M B E R  . . .  . . . . . .  0 t o  400 

K I T L E Y  L A K E  M E M B E R  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.000 

Y E L L O W  L A K E  M E M B E R  . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 t o  1,800 

Ma in l y  merocrystal l ine and glassy andesite lava. 

Ma in l y  t rachy te  and trachyandesite lava. 

Ma in l y  pyroxene- r ich  vesicular basaltic andesite lava. 

Ma in l y  t rachyte and trachyandesite lava. 

Ma in l y  anorthoclase lava, augite p o r p h y r y  lavas 
(phonolites), and pyroclast ic rocks. 

SPR I N GBROO K FOR MAT ION 

N O T  S U B D I V I D E D  . . . . . . .  . . . . . . . . . . . . . . .  0 to 700 
Main ly  boulder conglomerate over ly ing valley talus w i t h  
fragments of under ly ing  pre- Ter t iar y rocks. 

f ig .  5 



18 

E 
C '  - 
0 

; a 

; . J. - 

2 

W z 
W u 

I 
4) 

w p * r  
member 

Middle 

member 

T r n l h u m b  

Tuff M.mkr 

W z 
W 
0 
0 
W 

1 2 3 4 5 
HAT CREEK TERRACE KELOWNA PENTICTON MIDWAY 

Lu 
Z 

Ololb Lu 
won* U e ,I'i uvv*r 
i member 

? 
i LOWW , 
3 member 

UJ . Z 
V 

'Whi). --., UJ 

. 0 
\ 

Lohe Fm 

UI 
-. 9 

% 
Morom~ Frn 

'ah Rill 

Membu 

Nlmpll 
LOh. 
Member 

Keornc 
Creek 
Member 

Killrv 
Lob. 
Member 

F b ~ h  R i l  

Member 

Nimpil Lohe 

Member 

KIIley Lohe 

Member 

Yellow 
Lohe 

Member 

Kel l le  Rlver FI 

------- 
Springbraoh Fn 

C o r r e l a t l m  c h a r t  of maJw T e r t i a r y  u n i t s .  
f ig.  6 



- 1 9  - 

cs 

Marron Formation: 

Mapping by B. N. Church, has provided the basis for a five-fold 
subdivision of this formation. The Marron Formation represents an accumulated 
thickness over 1200111 of agglomerate, and feldspathic flows intercalated with 
thin interbeds of conglomerate, sandstone, and soil. The Marron Formation 
rests with slight angular unconformity on Springbrook conglomeratic beds. 

Yellow Lake Member - The name Yellow Lake Member is applied to 
alkali-rich volcanic rocks that form the lowermost unit of the Marron 
Formation. The appearance of these rocks varies greatly within the map-area 
but most varieties can be broadly classified as anorthoclase-augite porphyry 
with the composition of a mafic phonolite. Many rocks contain rhomb-shaped 
phenocrysts of anorthoclase. 

Kitley Lake Member - The Kitley Lake Member consists of felspar 
porphyry lavas with minor pyroclastic rocks composed mainly of trachyite and 
trachyandesitic clasts. The Kitley Lake Member conformably overlies the Yellow 
Lake Member. 

Kitley Lake rocks form Conspicuous, thick trachyte flows in the 
lower part of the Marron Formation. Lavas are commonly non-vesicular and cream 
coloured where fresh, but where badly weathered, surfaces are mottled with 
brownish red hues or dark grey with bleached white feldspar phenocrysts. 

Kearns Creek Member - The Kearns Creek Member, a distinct basalt 
andesite unit occurs with apparent conformity, near the middle part of the 
Marron succession overlying the Kitley Lake Member. 

The unit consists of dark brown, vesicular, basaltic andesite lava 
and flow breccia. Typically these rocks have abundant pyroxene phenocrysts and 
a few scattered laths of plagioclase. Areas underlain by this unit are 
generally low lying and covered with a brown, granular regolith, the rocks 
being readily weathered and eroded. 

Most vesicles in the lava are filled with chlorite, chalcedony, and 
some calcite. 

Nimpit Lake Member - The Nimpit Lake rocks are chemically similar to 
the Kitley Lake trachyte and trachyandesite lavas but differ in texture and 
stratigraphic position. The Nimpit Lake Member forms the upper part of the 
Marron Formation overlying the Kearns Creek basaltic andesites with apparent 
conformity. 

The unit is variable in thickness, ranging from 6 0  to 300m. 

The flows are trachytes that are commonly yellowish or cream 
coloured where fresh, non-vesicular, and contain scattered small phenocrysts 
of pyroxene and radiating plagioclase glomerophenocrysts set in a fine 
crystalline matrix. 
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Park R i l l  Member - The  Park R i l l  Member is the  uppermost u n i t  of t h e  
Marron Formation and r e s t s  conformably i n  the  Nimpit Lake t r a c h y t e s .  T h e  u n i t  
v a r i e s  markedly i n  t h i c k n e s s ,  ranging from 60  t o  450  meters .  

The Park R i l l  volcanic  rocks a r e  mostly dark brown, non-vesicular  
a n d e s i t e  lavas .  The u n i t  i s  g e n e r a l l y  massive. T h e  rock is  t y p i c a l l y  
meroc rys t a l l i ne ,  conta in ing  about equal  p a r t s  g l a s s  and c r y s t a l s  measuring 
about 1 mi l l imeter  i n  diameter .  

Marama Formation: 

The Marama Formation is a u n i t  c h a r a c t e r i s t i c a l l y  composed of 
r h y o l i t i c  and r h y o d a c i t i c  rocks t h a t  unconformably o v e r l i e s  t h e  Marron 
Formation and unde r l i e s  the  White Lake Formation. T h e  maximum observed 
th i ckness  of t h e  Marama Formation is about 1 0 0 0  f e e t .  

T h e  lowermost beds of t h e  Marama Formation c o n s i s t  of conglomerate,  
minor sandstone,  and s h a l e  w i t h  seams of p y r o c l a s t i c  rocks i n t e r c a l a t e d  
throughout . 

T h i c k  rhyodac i te -dac i te  l avas  c o n s t i t u t e  t he  upper p a r t  and b u l k  of 
t h e  Marama Formation. Genera l ly ,  t h e  rocks a r e  var ico loured  i n  shades of g rey ,  
l i g h t  brown, and cream. Some weathered, l i g h t  brown phases of rhyodac i te  
resemble v i t r i c  Park R i l l  a n d e s i t e .  

Rhyodacite is  commonly b r i t t l e ,  non-ves icu lar ,  and tends  t o  c leave  
i n t o  t h i n  p l a t e s  perpendicular  t o  t h e  bedding s u r f a c e .  

Marama rocks r e s t  w i t h  angular  unconformity on t h e  Marron formation.  

White Lake Formation: 

T h e  White Lake Formation c o n s i s t s  of a t h i ck  success ion  of lake  and 
stream sediment and volcanic  rocks t h a t  ove r l ap  u n i t s  of the  o l d e r  T e r t i a r y  
volcanic  p i l e  and, i n  t u r n ,  a r e  o v e r l a i n  unconformably by younger sedimentary 
rocks and b recc ia s .  

Most of t he  sedimentary rocks l i e  west and nor th  of White Lake, 
whereas t h e  vo lcanic  rocks a r e  cent red  e a s t  and no r theas t  of White Lake and 
near Okanagan F a l l s .  The t h i c k e s t  s e c t i o n  of White Lake s t r a t a ,  about 1 0 0 0  
meters t h i c k  is loca ted  near t h e  Observatory s i t e .  

White Lake beds exposed near White Lake a r e  d i v i s i b l e  i n t o  t h r e e  
members. The lower and middle members con ta in  i n t e r d i g i t a t e d  sedimentary and 
volcanic  depos i t s ;  t h e  upper member c o n s i s t s  mainly of vo lcanic  rocks w i t h  
some i n t e r c a l a t e d  sedimentary rocks.  
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0 Lithology of t h e  White Lake sedimentary rocks is  d ive r se .  T h e y  a r e  
i n t e r c a l a t e d  w i t h  many lenses and l a y e r s  of p y r o c l a s t i c  rock. T h e  t u f f a c e o u s  
l a y e r s  a r e  g e n e r a l l y  n o n - f i s s i l e  and l i g h t  coloured.  T h i n l y  bedded s h a l e s  and 
mudstones a r e  commonly folded and compressed below t h i c k  p y r o c l a s t i c  d e p o s i t s  
probably owing t o  sudden depos i t i on  and loading.  

Medium and coa r se  c l a s t i c  sedimentary rocks a r e  prominent ly  exposed 
on r idge  c r e s t s  and b l u f f s .  They a r e  commonly massive but l o c a l l y  t h i n l y  
bedded or  f laggy.  Cross-beds, most commonly of f e s toon  type ,  a r e  w e l l  
developed i n  some sandstones.  Mudstones comprise much of  t h e  sedimentary 
f a c i e s  of W h i t e  Lake Formation but ,  due t o  t h e i r  recessive n a t u r e ,  a r e  
commonly poorly exposed. T h e  rocks a r e  t h i n l y  bedded and  range i n  co lou r  from 
l i g h t  t o  dark grey - commonly dark co lour  i n d i c a t e s  a high c o n t e n t  of 
carbonaceous mat te r .  Some mudstones a r e  t u r b i d  and show l i t t l e  e v i d e n c e  of 
p laner  f a b r i c ;  converse ly ,  well-laminated zones and graded beds a r e  not 
uncommon. 

I n  t h e  nor th  l imb of t h e  W h i t e  L a k e  sync l ine ,  vo lcan ic  rocks h a v e  a 
t o t a l  t h i c k n e s s  of about  900 meters .  T h e  lowest member, about  460 meters  
t h i c k ,  c o n s i s t s  of t h i n  f e l d s p a r  porphyry lava  flows and abundant l a h a r  and 
p y r o c l a s t i c  d e p o s i t s  con ta in ing  some a c c i d e n t a l  f ragments  of Marama 
rhyodaci te .  T h e  middle member, about 365 meters t h i c k ,  c o n s i s t s  of a few 
f e l d s p a r  porphyry lava  flows and much l aha r  a n d  agglomerate.  The upper member, 
about 90 meters  t h i c k ,  c o n s i s t s  mainly of brown a u g i t e  porphyry lava  and 
b recc ia  con ta in ing  small q u a r t z  x e n o l i t h s  and  a few blocks of g r a n i t e .  

Except near Skaha Lake, where  underlying Marama rocks a r e  a s  much a s  
s e v e r a l  hundred meters t h i c k  i n  p l aces ,  White Lake beds  appear t o  h a v e  been  
depos i ted  on a deeply eroded su r face .  I n  p l aces  nor th  of t h e  D u s t y  Mac 
p rope r ty ,  t h e  sedimentary rocks r e s t  d i r e c t l y  on Park  R i l l  a n d e s i t e .  

Skaha Formation: 

T h e  S k a h a  Formation c o n s i s t s  of two members, a lower one composed 
mainly of s l i d e  b recc ia  and some vo lcan ic  rock, and an upper one composed of 
coa r se  boulder block conglomerate ( f ang lomera te ) .  

T h e  lower member c o n s i s t s  of t h r e e  f a c i e s :  basa l  b r e c c i a ,  a u g i t e  
porphyry, and g r a n i t e  b recc ia .  T h e  b r e c c i a s  appear t o  be t h e  product  of 
s e v e r a l  s l i d e s  o r i g i n a t i n g  i n  t e r r a i n  under la in  by pre-Ter t ia ry  rock composed 
mainly of fragments of t h e  shoemaker, Old Tom, and Vaseaux Formations. 

T h e  a u g i t e  prophyry is  massive,  dense,  dark brown, and c o n t a i n s  
c h a r a c t e r i s t i c  l a r g e  enhedra l  a u g i t e  c r y s t a l s  embedded i n  a f ine-gra ined  
mat r ix .  S t r u c t u r e s  s u c h  a s  columnar j o i n t i n g ,  flow b r e c c i a ,  and amygdules a r e  
only l o c a l l y  w e l l  developed. 
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The g r a n i t e  breccia  f a c i e s  c o n s i s t s  of s l i d e  d e b r i s ,  mainly s l a b s  

and blocks of g r a n i t e  and some a p l i t e ,  and a few beds  of g r a n i t e  boulder 
conglomerate and arkose.  These rocks r e s t  d i s c o r d e n t l y  on basal  Skaha s l i d e  
d e b r i s .  

T h e  upper member of t h e  Skaha Formation is t h e  youngest T e r t i a r y  
u n i t  i n  t h e  W h i t e  Lake basin and c o n s i s t s  of coarse  sedimentary rock of m i x e d  
provenance. I t  res ts  on an e ros ion  s u r f a c e  of moderate t o  low r e l i e f  Skaha 
basa l  b r e c c i a ,  a u g i t e  porphyry, and upper beds of W h i t e  Lake Formation. 
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c) GENERAL STRUCTURE 

S t u d i e s  of t h e  T e r t i a r y  b a s i n s  ( C h u r c h ,  1 9 7 3 ,  1 9 7 5 )  h a v e  i n d i c a t e d  
t h a t  t h e y  h a v e  been i n f l u e n c e d  d u r i n g  t h e  course o f  t h e i r  d e v e l o p m e n t  by m a j o r  
n o r m a l  f a u l t s  - some o f  which  show v e r t i c a l  d i s p l a c e m e n t  of s e v e r a l  h u n d r e d s  
of  meters. 

I n  g e n e r a l ,  s t r u c t u r a l  c o n t r o l  of  t h e  T e r t i a r y  o u t l i e s  seem t o  
r e l a t e  t o  a h e r r i n g - b o n e  p a t t e r n  of  c o n j u g a t e  s h e a r s  o f  NE a n d  NW o r i e n t a t i o n .  
T h e s e  a p p e a r  t o  be i m p o r t a n t  elements i n  a n o r t h / s o u t h  s t r e s s  scheme 
r e s p o n s i b l e  f o r  many n o r t h e r l y  t r e n d i n g  g r a b e n  s t r u c t u r e s  e x t e n d i n g  ac ross  t h e  
i n t e r i o r  of t h e  P r o v i n c e .  

T e r t i a r y  R o c k s  i n  t h e  v i c i n i t y  of t h e  W h i t e  L a k e  map a rea  a r e  
i n t e r s e c t e d  by g r a v i t y  f a u l t s .  The r e g i o n  is  d i v i d e d  i n t o  t h r e e  s t r u c t u r a l  
zones  by t h e  Marron f a u l t  s y s t e m  w h i c h  f o l l o w s  Marron V a l l e y  s o u t h e a s t e r l y  t o  
Marron L a k e ;  h e r e  i t  s p l i t s  i n t o  a w e a k  e a s t e r l y  t r e n d i n g  b r a n c h  w h i c h  passes 
i n t o  t h e  Okanagan V a l l e y ,  and a s t r o n g  s o u t h w e s t e r l y  t r e n d i n g  b r a n c h  w h i c h  
passes n e a r  Twin L a k e s  and  e x t e n d s  i n t o  t h e  S i m i l k a m e e n  V a l l e y .  

S t r u c t u r a l  z o n e  A ,  t h e  area west of t h e  Marron f a u l t  and t h e  Twin 
L a k e s  b r a n c h ,  is r e l a t i v e l y  simple.  T y p i c a l l y ,  t h e  s t r a t a  h e r e  a r e  t h i n ,  d i p  
g e n t l y  ea s t ,  and a r e  d i s p l a c e d  m a i n l y  by n o r t h e r l y  t r e n d i n g  g r a v i t y  f a u l t s  
w i t h  e a s t e r l y  down t h r o w .  

S t r u c t u r a l  zone B, t h e  a rea  be tween t h e  Twin L a k e s  b r a n c h  a n d  t h e  
e a s t e r l y  t r e n d i n g  b r a n c h  o f  t h e  Marron f a u l t  s y s t e m ,  i s  somewhat complex. The 
s t r a t a  a re  f o l d e d  t o  form t h e  W h i t e  L a k e  s y n c l i n e  which  is o p e n  and  p l u n g e s  
g e n t l y  t o  t h e  east .  The b e d s  a r e  c u t  by g r a v i t y  f a u l t s  of  w i d e l y  v a r y i n g  
t r e n d s  which show m a i n l y  w e s t e r l y  o r  n o r t h e r l y  down t h r o w .  R e v e r s e  f a u l t s  a r e  
d e v e l o p e d  where  s t r a t a  a r e  e s p e c i a l l y  t h i c k  s u c h  as  o n  t h e  n o r t h  l i m b  of  W h i t e  
Lake s y n c l i n e .  Some n o r t h e r l y  t r e n d i n g  f a u l t s  i n  t h e  s o u t h e a s t  p a r t  of z o n e  B 
show s t r i k e - s l i p  d i s p l a c e m e n t .  

R o c k s  o n l y  i n  t h e  s o u t h e r n  p a r t  o f  zone  C were examined  by C h u r c h .  
The T e r t i a r y  p i l e  i s  t h i n  o n  t h e  west a l o n g  t h e  a x i s  of  a n  a n t i c l i n e  a n d  t h i c k  
n e a r  t h e  s o u t h  end o f  Skaha  L a k e ,  s i t e  of  t h e  Okanagan F a l l s  s y n c l i n e .  Both  
f o l d s  a r e  o p e n  and  p l u n g e  s o u t h e a s t w a r d .  A n o r t h e r l y  t r e n d i n g  reverse  f a u l t ,  
i m m e d i a t e l y  west of t h e  s o u t h  e n d  of Skaha  L a k e ,  is  p o s s i b l y  d u e  t o  c o n c e n t r i c  
f o l d i n g  o f  t h i c k  s t r a t a .  
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Church  c o n c l u d e s  t h a t  t h e  main s t r u c t u r a l  f e a t u r e s  a r e :  

1. t h e  a r e a  u n d e r l a i n  by T e r t i a r y  r o c k s  is m o s t l y  bounded by g r a v i t y  
f a u l t s .  

2 .  t h e  T e r t i a r y  p i l e  is  t h i c k e s t  and s t r u c t u r a l l y  l o w e s t  n e a r  t h e  
Okanagan V a l l e y .  

3 .  b e d s  commonly d i p  i n  a n  e a s t e r l y  d i r e c t i o n ,  w e s t e r l y  d i p p i n g  b e d s  
a r e  few.  

F o l d s  a r e  o n l y  l o c a l l y  i m p o r t a n t  and a r e  b e s t  d e v e l o p e d  w h e r e  
T e r t i a r y  d e p o s i t s  a p p e a r  t o  b e  t h i c k e s t .  C o n c e n t r i c a l l y  f o l d e d  b e d s  o f  t h e  
W h i t e  Lake and Okanagan  F a l l s  s y n c l i n e s  p r o b a b l y  r e f l e c t  s i m p l e r  u n d e r l y i n g  
s t r u c t u r e s ,  p o s s i b l y  t i l t e d  f a u l t  b l o c k s .  



C A 

LEGEND 

S4or.c F 

H h i l e  L a k e  F 
src,men:zry r o c h v  i v o l c a n i c  r o c h i  

(seeFigure 1 2  f o r  location 0 1  C ~ O S S - S ~ C I ~ O ~ )  

/ 
f ig.  9 Cross-section of the White Lake basin (looking northeasterly). 



- 28 - 

PRO PER TY G EO LOGY 

L i tho log ie s  and Di s t r ibu t ion  

T h e  D u s t y  Mac proper ty  occurs  w i t h i n  a f a u l t  bounded block of Eocene 
t e r r a i n  near t h e  e a s t e r n  margin of t h e  White Lake Basin. T h i s  wedge of 
T e r t i a r y  t e r r a i n  is bounded by a nor thwes ter ly  t rending  f a u l t  along McLean 
creek and a wes ter ly  t rending  f a u l t  i n  t he  Shut t lewor th  creek va l l ey .  Skaha 
Lake l i e s  t o  the  west. 

Mapping by N. E. C h u r c h ,  1 9 7 0 ,  i n  the  v i c i n i t y  of D u s t y  Mac provided 
a geo log ica l  i n s i g h t  i n t o  the  s e t t i n g  of t he  d e p o s i t .  C h u r c h  mapped rocks of 
t h e  White Lake Formation over ly ing  unconformably rocks of t he  Marama 
Formation. He concluded t h a t  t hese  formations occur on t h e  south limb of a 
s o u t h e a s t e r l y  t rending  sync l ine .  Figure 1 i l l u s t r a t e s  Churchs' concept of t h e  
geo log ica l  and s t r u c t u r a l  s e t t i n g  of  t h e  D u s t y  Mac proper ty .  

Mapping by the  w r i t e r  encountered rocks of t h e  White Lake Formation 
unde r l a in  by Marama rocks.  The u n i t s  of t hese  formations a r e  arranged i n  a 
homoclinal sequence dipping va r i ab ly  t o  t h e  no r theas t .  

A l a r g e  h i l l  i n  t h e  southwestern p o r t i o n  of t h e  proper ty  forms a 
d i s t i n c t  landmark i n  the  d i s t r i c t  and is  l o c a l l y  i e f e r r e d  t o  a s  Peach C l i f f .  
T h i s  h i l l  is  composed of maroon, bu f f ,  be ige ,  grey d a c i t e  r e f e r r e d  t o  a s  
Marama d a c i t e .  The est imated th i ckness  of the  Marama Formation is  up t o  350m 
i n  t h e  v i c i n i t y  of Skaha Lake. Work i n  the  White Lake bas in  by C h u r c h  has l ed  
h i m  t o  be l i eve  t h a t  Peach C l i f f  r ep resen t s  a t runca ted  d a c i t e  dome w i t h  an 
apron of a s so r t ed  d e b r i s  (White Lake Formation) f l ank ing  t h e  dome t o  t h e  
n o r t h e a s t .  

A l a r g e  b luf f  of d a c i t e  occurs  500 meters t o  t h e  southwest of t h e  
open p i t  and s e v e r a l  i s o l a t e d  ' i s l a n d s '  of d a c i t e  immediately t o  t h e  northwest  
and nor th  of the  a d i t s  overlooking Okanagan F a l l s .  Compositionally t h e  d a c i t e s  
a r e  i d e n t i c a l  i n d i c a t i n g  a common age and g e n e t i c  o r i g i n .  The d a c i t e  possesses  
a d i s t i n c t  colour  banding w h i c h  a s c r i b e s  a t h i n l y  laminated c h a r a c t e r  t o  t h e  
rock. C h u r c h  has i d e n t i f i e d  t h i s  f e a t u r e  a s  flow banding perpendicular  t o  t h e  
bedding. 

A per iod of e ros ion  marked the  time of t r a n s i t i o n  between f e l s i c  
vo lcan ic  a c t i v i t y  and depos i t i on  of t he  over ly ing  White Lake Formation l a h a r s .  

The t h r e e  l a r g e r  a reas  of d a c i t e  mapped i n  t h e  northwestern po r t ion  
of t h e  g r i d  demonstrate  con tac t  r e l a t i o n s h i p s  w i t h  t h e  lower and upper l aha r  
u n i t s .  A smal l  exposure 20m northwest Of L l O t O O N ,  4+50W shows a sharp ,  
c lean-cut  con tac t  between the  d a c i t e  and the  over ly ing  lower l aha r  u n i t .  An 
exposure 15m northwest of L 1 0 + 0 0 N ,  3+25W shows a sha rp  c o n t a c t ,  127'/59O 
NE,  between Marama d a c i t e  and t h e  over ly ing  upper l a h a r  u n i t .  A con tac t  a t  
L 9 + 0 0 N ,  2+00W between the  d a c i t e  and t h e  upper lahar  u n i t  once aga in  is sha rp  
but i n  t h i s  i n s t a n c e  is v e r t i c a l  and s t r i k e s  about 330°. 
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cs The c o n t a c t s  between the  d a c i t e  and lahar  u n i t s  i n  the  northwestern 
corner  of the g r i d  a r e  regular  non-faulted con tac t s  and suggest  t h a t  t h e  
d a c i t e  " i s l a n d s "  may represent  paleotopographic  h i g h s  or g r a v i t y  slump b locks .  

Rocks over ly ing  the  Marama d a c i t e  belong t o  the  White Lake 
Formation. On t h e  proper ty  s c a l e ,  t h e y  a r e  f u r t h e r  d iv ided  i n t o  four  u n i t s  
c o n s i s t i n g  of a lower l a h a r ,  upper l a h a r ,  t u f f  b r ecc i a ,  and vo lcan ic  
conglomerate. 

The lower l aha r  u n i t  o v e r l i e s  t h e  Marama d a c i t e  unconformably and is  
d i s t ingu i shed  from t h e  ove r ly ing  l aha r  by the  presence of blocks of laminated 
Marama d a c i t e .  The s i m i l a r i t y  of t h e  two l aha r  u n i t s  occas iona l ly  l eads  t o  
unce r t a in ty  i n  i d e n t i f i c a t i o n .  

T h e  lower l aha r  u n i t  occupies  an a rea  ad jacent  t o  the  no r theas t e rn  
f l ank  of t h e  Marama d a c i t e  and e x t e n d s  from LO+OO t o  L 1 2 + 0 0 N  and beyond. Five 
s e p a r a t e  i s o l a t e d  a r e a s  of lower l a h a r  have been i d e n t i f i e d  a s  occurr ing  i n  a 
broad b e l t  t r end ing  nor thwes ter ly  and about 100-300  meters t o  the  n o r t h e a s t  
(down s l o p e )  from the  main l a h a r  mass. 

T h e  lower l aha r  u n i t  is a c h a o t i c  assemblage of mafic volcanic  
d e b r i s  con ta in ing  rounded cobbles  of f e l d s p a t h i c  t r a c h y a n d e s i t i c  m a t e r i a l  
contained i n  a muddy matr ix  w h i c h  v a r i e s  from sandy t o  dark c h l o r i t i c ,  f i n e  
gra ined  and impermeable. Cobble s i z e  v a r i e s  cons iderably  from 1 cm t o  50 cm. 
The lower l aha r  is  usua l ly  q u i t e  blocky w i t h  components e x h i b i t i n g  a crude 
rounding of t h e  co rne r s .  Weathered exposures a r e  grey-greenish t o  t an  i n  
colour  and usua l ly  a r e  q u i t e  rubbly. 

Locally t h e  lower l aha r  d i s p l a y s  well  bedded f i n e r  gra ined  
components of vo lcanic  sandstone.  Bedded, i n t e r d i g i t a t e d  sandstone sequences 
a r e  e s p e c i a l l y  prominent i n  t h e  v i c i n i t y  of 5+50W between L4t00N and L9t00N. 
T h e  s t r i k e  of t h e  sandstone v a r i e s  between 125O t o  153O and d i p s  30° t o  
46O nor theas t .  

The upper l aha r  u n i t  is c h a r a c t e r i s t i c a l l y  i d e n t i c a l  t o  the  lower 
u n i t  except  t h a t  i t  does not have Marama d a c i t e  fragments.  The upper l aha r  i s  
cons iderably  g r e a t e r  i n  t h i c k n e s s  and e x t e n t ,  and hos ts  the  D u s t y  Mac depos i t .  
T h i s  u n i t  con ta ins  d i s t i n c t  bands of vo lcanic  sandstone p a r t i c u l a r l y  i n  t h e  
upper p a r t .  Exce l len t  exposures  i n  t h e  p i t  show apprec iab le  th i cknesses  of 
carbonaceous s h a l e  interbedded w i t h  t he  l a h a r s  although on a proper ty  s c a l e ,  
t h e  ex ten t  of the  s h a l e  is  unknown because of i t s  r eces s ive  na tu re .  

Four s e p a r a t e  a r e a s  of flow occur near the  base of t he  upper l a h a r  
sequence. The flows a r e  massive,  dark ,  f e l d s p a t h i c ,  p o r p h y r i t i c ,  and 
homogeneous. The flows occur i n  a crude b e l t  t rending  140°  from L8t00N t o  
L3+OOS. T h e  l a r g e s t  flow a r e a  occurs  due south of the  p i t  and extends over an 
a rea  200 x 120m. Remnants of flow m a t e r i a l  a l s o  occur i n  t h e  p i t ,  
s t r a t i g r a p h i c a l l y  high i n  t he  upper l aha r .  
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The t u f f  b r ecc i a  u n i t  occupies  the  no r theas t e rn  p o r t i o n s  of t h e  
g r i d  from L l t 0 0 N  t o  L 1 4 t 0 0 N ,  2 + 0 0 E  t o  6+00E and beyond. The u n i t  forms 
massive,  g rey ,  formidable  outcrops and provides  the  proper ty  w i t h  t h e  
g r e a t e s t  r e l i e f  of 200111. The t u f f  b r ecc i a  is  u n i f o r m  i n  t e x t u r e  and co lo r  
and lacks  bedding f e a t u r e s  or  o the r  i d e n t i f i a b l e  s t r u c t u r a l  
c h a r a c t e r i s t i c s .  T h i s  u n i t  is  monotonous through t h e  e n t i r e  v e r t i c a l  and 
l a t e r a l  e x t e n t .  

In hand specimen t h e  rock is greenish  grey t o  maroon i n  c o l o r ,  
t h e  co lo r  r e s u l t i n g  from the  c h l o r i t e  and hemati te  con ten t .  The rock 
breaks i n t o  crude i r r e g u l a r  cohesive blocks and t a l u s  p i eces  a r e  g e n e r a l l y  
vaguely p l a t e y .  

T h i s  u n i t  is not iceably  polymic t ic .  Components a r e  mainly 
angular  and vary i n  s i z e  from much l e s s  than l m m  t o  g r e a t e r  than 5mm. The 
fragments  a r e  usua l ly  of l a p i l l i  s i z e ,  up t o  3cm, w i t h  f i n e r  ash m a t e r i a l  
f i l l i n g  t h e  i n t e r s t i ce s .  The s i n g l e  g r e a t e s t  component i s  comprised of 
p i eces  of Pent ic ton  Group volcanic  rocks.  Dark fragments of b a s a l t i c  t o  
a n d e s i t i c  flow rocks a r e  q u i t e  common i n  t h e  t u f f b r e c c i a ,  o f t e n  
ves i cu la t ed  or amygdaloidal w i t h  l a r g e  5mm i r r e g u l a r  c l o t s  of z e o l i t i c  or 
chalcedonic  ma te r i a l .  O t h e r  components inc lude  small  rounded 3mm b u f f ,  
l i g h t  brown c h e r t y  pebbles  belonging t o  the  basement Old Tom Formation. 
Other components i nc lude  p a l e  green a l t e r e d ,  rounded p i e c e s  of a n d e s i t i c  
m a t e r i a l ,  dark green t o  black ves i cu la t ed  b a s a l t ,  p i eces  ( 4 m m )  of corroded 
g reen i sh ,  creamy z e o l i t i c  ma te r i a l  and f e l d s p a r  c r y s t a l s .  Black, blocky, 
s o f t  p i eces ,  l m m  t o  3mm, of s h a l e  ( ? I  occur l o c a l l y  a s  wel l .  Occasional 
f ragments  of w h i t e ,  a l t e r e d  r h y o l i t i c  rock a r e  a l s o  p re sen t .  T h e  
fragments a r e  cemented by a f i n e r  g ra ined  matrix of black and dark green 
m a t e r i a l  c o n s i s t i n g  of c h l o r i t e ,  hemati te  and o the r  unknown c o n s t i t u e n t s .  
T h e  t u f f  b recc ia  is a mat r ix  supported u n i t .  

T h e  vo lcanic  sandstone,  conglomerate u n i t  occurs  i n  t h e  
sou theas t e rn  p o r t i o n  of t he  g r i d  immediately no r theas t  of the  p i t .  T h i s  
u n i t  c o n s i s t s  of t u f f  b recc ia  near t h e  con tac t  w i t h  t h a t  u n i t  and reworked 
l a h a r s  which occupy t h e  major po r t ion  of t he  proper ty  t o  the  southwest.  

The basa l  p o r t i o n  of t h i s  u n i t  c o n s i s t s  of a t h i c k  sequence, 2 0  
metres  of moderately s o r t e d ,  well  bedded volcanic  sandstone usua l ly  l i g h t  
brown i n  co lo r  on weathered exposures.  T h i s  basa l  sandstone s t r i k e s  
approximately 320° and d i p s  n o r t h e a s t e r l y  13-32O, s i g n i f i c a n t l y  
shal lower than the  sandstones and s h a l e s  i n  the  upper l aha r  u n i t .  The 
discrepancy i n  bedding a t t i t u d e s  i n  t h e  sediments of t h e  two u n i t s  
sugges t s  an uncomfortable con tac t .  

The basa l  sandstones grade i n t o  a crudely depos i ted  sequence of 
vo lcanic  m a t e r i a l  w h i c h  has f e a t u r e s  of t he  previoi is ly  descr ibed  l a h a r s .  
The conglomerate matr ix  is gene ra l ly  sandy and suppor ts  a s s o r t e d  volcanic  
d e t r i t a l  m a t e r i a l .  To a much l e s s e r  e x t e n t ,  mud-flows o r  l a h a r s  a r e  
p re sen t  and r e a d i l y  i d e n t i f i a b l e .  
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STRUCTURE 

T e r t i a r y  b a s i n s  have  been  i n f l u e n c e d  i n  t h e i r  d e v e l o p m e n t  by 
n o r m a l  f a u l t s  t r e n d i n g  n o r t h e a s t e r l y  and n o r t h w e s t e r l y  a s  a r e s u l t  o f  a 
n o r t h - s o u t h  s t r e s s  reg ime.  T h i s  s t r e s s  model is  b e l i e v e d  t o  b e  
r e s p o n s i b l e  f o r  t h e  d e v e l o p m e n t  of  t h e  n o r t h e r l y  t r e n d i n g  g r a b e n  
s t r u c t u r e s  which  a r e  common i n  t e r t i a r y  t e r r a i n s .  

N.B. Church  ( 1 9 7 3 )  d e s c r i b e s  t h e  t e r t i a r y  s t r a t i g r a p h y  of  t h e  
D u s t y  Mac p r o p e r t y  a s  ..." u n i t s  (occur )  o n  t h e  s o u t h  l i m b  of a 
s o u t h e a s t e r l y  t r e n d i n g  s y n c l i n e .  The b e d s  have  d i p s  r a n g i n g  from 30 t o  55  
d e g r e e s  n o r t h e a s t .  A s t r o n g  c r o s s - f r a c t u r e  s y s t e m  s t r i k e s  a b o u t  O I O o  
d i p p i n g  80° w e s t e r l y  almost p e r p e n d i c u l a r  t o  t h e  s y n c l i n a l  a x i s .  

' I n  a d d i t i o n  t h e s e  rocks a r e  c u t  by a n  i m p o r t a n t  s y s t e m  of 
r e v e r s e  f a u l t s .  The s y s t e m  t r e n d s  g e n e r a l l y  w i t h  i n t e r w o v e n  e a s t e r l y  and 
s o u t h e r l y  s t r i k i n g  s e g m e n t s  a n d  s p l a y s .  The d i r e c t i o n  a n d  m a g n i t u d e  o f  
movement i n  t h e s e  f a u l t s  a r e  i n d i c a t e d  a t  a number of  p o i n t s  where  s l i ce s  
of Marama l a v a  h a v e  b e e n  t h r u s t  o u t w a r d  a n d  upward f r o m  t h e  core  o f  t h e  
s y n c l i n e  t h r o u g h  s e v e r a l  h u n d r e d  feet  of  W h i t e  L a k e  s t r a t a .  A s  i n  t h e  
W h i t e  Lake b a s i n ,  r e v e r s e  f a u l t i n g  i s  t h o u g h t  t o  be t h e  r e s u l t  o f  
c o n c e n t r i c  f o l d i n g  and accommodat ion  o f  t h e  s t r a t i g r a p h i c  p i l e  t o  b e d d i n g  
p l a n e  s l i p .  

' A t  D u s t y  Mac, m i n e r a l i z a t i o n  a p p e a r s  t o  be l a r g e l y  c o n t r o l l e d  by 
t h e  f a u l t  s y s t e m .  Q u a r t z  v e i n s  a n d  g o s s a n s  a r e  p r e s e n t  i n  o r  a d j a c e n t  t o  
most of  t h e  ma in  f a u l t s ' .  

Whereas  Church  h a s  assumed a s y s t e m  of  r e v e r s e  f a u l t s  t h r u s t i n g  
Marama dac i te  upward t h r o u g h  W h i t e  Lake s t r a t i g r a p h y ,  no  s u c h  d i r e c t  
e v i d e n c e  is  p r e s e n t  on t h e  p r o p e r t y .  On t h e  c o n t r a r y ,  e v i d e n c e  would 
s u g g e s t  t h a t  o n e  l a r g e  d a c i t e  b l o c k  s i t u a t e d  o n  L9+00N, 2+00W h a s  a n o r m a l  
( s h a r p ,  v e r t i c a l )  n o n - f a u l t e d  r e l a t i o n s h i p  w i t h  a d j a c e n t  u p p e r  l a h a r  
rocks. The w r i t e r  s u g g e s t s  t h a t  t h e  d a c i t e  i s  a s l u m p  b l o c k .  Contact  
r e l a t i o n s h i p  o b s e r v e d  n e a r  L l O t O O N ,  3+25W and 4+50W b e t w e e n  Marama d a c i t e  
a n d  o v e r l y i n g  l a h a r s  s u g g e s t s  a n  u n r o o f i n g  of  t h e  lower u n i t .  The l a r g e  
e x p o s u r e  of  d a c i t e  on L2, 3tOON, 4+50W may r e p r e s e n t  a p a l a e o t o p o g r a g h i c  
h i g h .  C o n t a c t s  a r e  obscure b u t  g e o p h y s i c a l  d a t a  d o e s  not  show a n y  
e v i d e n c e  of f a u l t i n g  s u r r o u n d i n g  t h i s  l a r g e  b l u f f .  

T o g e t h e r  w i t h  t h e  b locks  of  d a c i t e ,  a complex  n e t w o r k  o f  

p r e s e n c e  o f  g o s s a n s  s i t u a t e d  n e a r  p r o m i n e n t  g u l l e y s .  Again no  p h y s i c a l  
e v i d e n c e  exis ts  t o  support  t h e  p r e s e n c e  of m a j o r  f a u l t i n g .  The g o s s a n s  
r e p r e s e n t  z o n e s  o f  p e r m e a b i l i t y  which  p r o v i d e d  a p l u m b i n g  s y s t e m  f o r  t h e  
p a s s a g e  o f  h y d r o t h e r m a l  f l u i d s .  The accura te  t r e n d  of  t h e  g o s s a n o u s  z o n e s  

I i n t e r w o v e n  f a u l t s  and s p l a y s  h a s  been  i n t e r p r e t e d  by Church  f rom t h e  
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cj suggests the presence of shallow widespread porous zones such as would be 
expected along bedding planes. Good examples o f  shallow fluid-guiding 
structures are: the intense sericite alteration zone in the main adit 
area dipping 1 8 O  NE; the quartz breccia near the northeast adit dipping 
34O NE; and the Dusty Mac orebody dipping 5 to 35O NE. The presence 
of shallow bedding plane faulting is not discounted. Evidence of bedding 
plane slip is clearly demonstrated in the calcareous shales which occur in 
the northeast pit wall. 

Tabulation and manipulation of Dusty Mac drill hole assay data 
and field observations indicates that the orebody and surrounding area was 
subjected to considerable faulting. Quartz breccia remnants in the pit 
are clearly fault bounded with the most prominent fracture set trending 
160° to 175O dipping 90° t l o o .  This set is cut by a later joint 
set trending 010 + l o o ,  again steeply dipping. 

During pit mapping, 140 joint and fault directions were measured 
and a plot of the fault poles is shown on Figure #14. Six major fault 
orientations are identified and listed in order of diminishing frequency: 

1. 164O/9Oo 

2 .  008°/700W 

3 .  011°/760E 

4. 172O/6goW 

5. 164O/62OW 

6. 002°/900 

Two major fracture trends are apparent; 168 2 4O dipping 
vertically OK steeply westerly, and 010' 2 lo dipping steeply 
easterly and westerly. 

A percent frequency histogram, Figure #15 of the same data 
indicates that three major fault directions are present: 1)  165O, 
2) O I O o ,  3 )  025O. 

A "foot-ounce" contour map, Map 82197-15, has been prepared for 
gold using Dusty Mac Mine assay data. A foot-ounce coefficient is 
determined by multiplying the gold assay in oz/T by the true thickness of 
the intersection in feet. Assay intersections indicate that the orebody 
"feathers-out" to the southwest and thickens considerably to the northeast 
where it abruptly vanishes. A line trending 305O separates significant 
high grade interesections from blank holes. This demarcation zone may 
represent a major fault truncating the Dusty Mac orebody. 
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The gold foot-ounce contours outline distinct "lobes" trending 
010' suggesting that a late stage fracture set in that direction has 
also contributed to segmenting the orebody. 

A sequence of tectonic events effecting the Dusty Mac orebody may 
have occurred as follows. Following the emplacement of the Dusty Mac 
epithermal system into the upper lahar of the White Lake Formation, a 
major northwesterly trending, 305O, growth fault truncated the buried 
deposit. Movement along the growth fault was slow, vertical with 
subsidence occurring on the northeast side. The shallow basin was 
infilled with detrital material consisting of reworked lahar and 
mineralized quartz-carbonate pebbles from the eroding Dusty Mac epithermal 
system to the southwest. Occasionally quiescent periods saw the influx of 
material consisting of muds and sandstone. 

A final stage of compressive tectonism resulted in the 
development of the extensive network of faults, joints, bedding plane 
slips and soft sediment deformation, which segmented the quartz breccia. 
Tilting probably also occurred during this time. 

Pit observations suggest that faulting in the 1 6 5 O  and 025O 
directions may have been contemporaneous and preceeded movement in the 
OIOo direction. Relative movement in the OIOo direction appears to 
have been in the order of 8-12 meters, right lateral, as determined from 
the gold foot-ounce contour map. The vertical component during this late 
stage faulting was minimal as thin sandstone seams in the northeast wall 
display vertical displacement from zero to 0.4 metres. 

In summary, evidence derived from mapping the pit suggests that a 
complex system of faulting and jointing trending 165O, 025O and OIOo 
segmented the Dusty Mac orebody following its emplacement but has not 
drastically altered the overall configuration of the quartz breccia 
lense. An earlier more dramatic event is believed to have occurred 
displacing the quartz breccia lens from a similar body at depth. 
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MINERALIZATION 

The overall lack of sulfide mineralization and vague hydrothermal 
alteration are the two most obvious features characterizing the Dusty Mac 
deposit. Production from the pit totalled 93,653 tonnes grading 6.89 
gm/tonne AU,  146.59 gm/tonne Ag, 0.003% C u ,  and 0.002% Pb. 

Dusty Mac Pit 

The pit minerology consists of gold, silver, sphalerite, 
chalcopyrite, galena, and pyrite. Pyrite is the most abundant sulphide but 
it amounts to less than 1% by volume. The remaining three sulphides and 
precious metals account for much less than 1%. 

Mineralization, except for scattered grains of pyrite, is difficult 
to observe in hard specimen. Precious metals are particularly scarce but 
have been observed in matrices of black breccias. Silvery flecks of native 
silver are locally common and silvery-yellow flecks of electrum have also 
been noted. 

A Bachelors thesis was written by Paul Chung in 1982 at the 
University of British Columbia entitled "Genesis of the Dusty Mac Gold 
Deposit, South-Central British Columbia". The following is an excerpt from 
that thesis discussing mineralization in the quartz breccias ...." Pyrite, 
galena, chalcopyrite, and sphalerite were observed in polish section. 
Sulphide mineralization is restricted to the quartz, breccias and is 
abundant in the matrix of the black quartz breccia. Pyrite occurs both as 
anhedral single crystals and as anhedral disseminated aggregates in the 
matrix of the breccia. Chalcopyrite, galena, and sphalerite occur as fine 
disseminated grains exclusively in the matrix. 

"The most abundant mineral is pyrite followed by chalcopyrite and 
galena respectively. Galena occurs as small anhedral grains attached to or 
in grains of chalcopyrite suggesting replacement of galena by 
chalcopyrite. Sphalerite replaces all the sulphides especially galena. 

"Sulphide deposition started after brecciation, as all the sulphides 
are in the matrix. Chalcopyrite was deposited at the late stage of galena 
deposition and continued until after galena finished precipatating. The 
last sulphide to be deposited was sphalerite which replaces pyrite, 
chalcopyrite, and galena." 
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Western Zone 

The Western Zone is an area wherein weak precious metal values were 
identified by Dusty Mac Mines during exploration drilling in 1973. This zone 
is located 200 meters southwest of the Dusty Mac pit and is loosely defined by 
five drill holes in an area of poor rock exposure. 

Out of the five drill holes testing this zone, only one is a diamond 
hole, DDH 276, drilled by Noranda in 1970. The drill hole encountered a 
porphyritic andesite breccia in the initial 75 feet and an andesitic 
agglomerate over the remaining 26 feet. Two 20 foot zones grading 0.02 oz/T Au 
were intersected. Carbonate veining appears to be ubiquitous together with 
lesser amounts of quartz veining and traces of pyrite over the entire length 
of hole. 

Percussion hole 466 located hear LO+OO, 2+40W encountered a 5.2 
meter section near surface which ran 0.356 oz/T Au, 0.34 oz/T Ag. Within this 
section, a 2.2m section from 2.4-4.6m ran 0.750 oz/T AU, and 0.60 oz/T Ag. It 
is not known whether the host for the precious metals was a quartz breccia. 

'A' Zone 

The 'A' Zone is located 700 meters west northwest of the pit at 
coordinates L7+00N, 3+00W. This zone consists of a narrow brecciated quartz 
vein trending 13S0, measuring 4m in length to 1.0m in width and vertically 
dipping. This vein is hosted by the carbonate altered upper lahar unit. The 
vein is mineralized and contains chalcopyrite, pyrite, galena, tetrahedrite 
and sphalerite. The vein is distinctly stained with malachite. 

At least seven drill holes including three diamond, and four 
percussion have tested the vein and immeditate surrounding area. A surface 
sample collected by Esso across the vein ran 0.277 oz/T Au and 62.07 o z / T  Ag 
across 1.0m. Only two drill holes, 131 and 473 encountered precious metal 
values of significance near surface. DDH 131 ran 0.130 oz/T Au, and 16.70 oz/T 
Ag over 1.5m, and DDH 473 ran 0.460 oz/T Au and 0.62 oz/T Ag over 1.5m. A 
diamond drill hole, 273, did not intersect the high grade vein, but a 
descriptive log indicates that the lithology encountered was a brecciated 
porphyritic andesite veined with carbonate and minor quartz. 

A second quartz breccia "vein" occurs 10 meters to the northeast and 
apparently trends l o o o .  A 1.0m sample collected across this structure ran 
0.011 oz/T Au and 0.53 oz/T Ag. This mineralized showing does not appear to 
have any continuity but its presence indicates that a mineralizing plumbing 
system was present in the ' A '  Zone area. 
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cj Adit Area 

The adit area is located 9 0 0  meters northwesterly from the open pit. 
FOUK adits and five open cuts have been excavated by previous workers in an 
area measuring 150m x 70m. This zone straddles lines 8N and 9N at 4t25W, and 
forms a prominent knob overlooking Okanagan Falls. 

An area of intense sericite alteration, pyritization, and moderate 
quartz veining extends 250m x 70m from L7+00N to L9+00N and beyond. Minor 
amounts of chalcopyrite, pyrite, and tetrahedrite ( ? )  occur in quartz veins. 
Malachite is also locally present. The presence of the alteration, veining and 
scant vein mineralization enticed the old-timers to excavate the adits and 
open cuts. 

Noranda drilled two diamond drill holes in 1970, DDH 274, 275, in 
the adit area and encountered only background values for gold and silver. The 
host lithology in DDH 274 is described as a brecciated andesite porphyry 
carrying moderate qUaKtZ-CaKbOnate veining with fluorite and minor amounts of 
pyrite. DDH 275 is Collared 35m northwest of L8t00NI 4t65W. The ho,st lithology 
again is described as the brecciated andesite porphyry although sericitization 
is much more intense. Quartz-carbonate veining and pyritization is noted. 

Esso conducted extensive assay sampling in the adit area, collecting 
45 assays from altered surface exposures and adits. Intense sericitization in 
the main adit was accompanied by moderate pyritization, 10-15% by volume, and 
locally intense silicification. All assays reflected Noranda's drill results, 
they ran trace amounts in precious metals. 

Nor w est Zone 

The norwest zone is located near LlOtOON, Ot50W near the baseline 
and 900m northwest from the pit. The zone consists of an intensely altered 
breccia extending over an area of 70 x 20m with the long dimension trending 
no r t her ly . 

Alteration consists of intense sericitization, silicification and 
weak pyritization. Surface exposures are rubbly, gassanous and subdued. Esso 
personnel collected five assay samples all of which ran trace amounts gold and 
silver. 

Dusty Mac Mines drilled three percussion holds, 476, 477 and 478 
into the zone and only DDH 477 intersescted a 1.5m interval that ran 0.010 
oz/T Au and 0.40 oz/T Ag. 
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u ALTERATION 

Hydrothermal alteration has been recognized on the Dusty Mac 
property and four obvious alteration suites have been identified which include 
carbonate, propylitic, phyllic and potassic. 

Carbonate alteration consists of both pervasive carbonatization, and 
fracture healings to veinlets and veins. The propylitic assemblage consists of 
carbonate, chlorite, and abundant epidote. Phyllic alteration is represented 
by varying intensities of silicification, sericitization and pyritization. 
Potassic alteration consists of potash metasomatism determined from whole rock 
analyses. 

Carbonate Alteration 

Carbonate alteration is the most wide spread alteration feature on 
the property. The recognized distribution extends from the first exposures on 
L3+0OS to a point near L10+00N in the vicinity of the adits. Carbonate 
alteration is restricted to the upper lahar unit occurring centrally, and 
trending northwesterly and southeasterly through the property. Three 
restricted areas of lower lahar occurring within the upper unit are also 
carbonatized. The extent of carbonate alteration is at best only vaguely 
understood due to the method of detection and extensive central glacial cover. 

Widespread carbonatization occurs in the southeastern area of the 
grid encompassing the pit and western zone. A core area of 500 x 500 meters 
carries significant quantities of carbonate at depth confirming surface 
observations. 

The total extent of carbonate alteration along strike from the Dusty 
Mac ore-body is unknown due to lack of rock exposure. A prominent carbonate 
alteration 'tail' trends 320° from L4+00N to L10+00N. This 120m wide belt 
incorporates the 'A' zone and adit area. On a property scale, the zone of 
carbonitization encompasses all the mineralized zones except for the norwest 
zone. 

Several areas of carbonate veining and/or coarse carbonate debris 
were observed throughout the property, but especially prominent is the area 
between L l t O O S ,  L o t 0 0  at 2+50W. In this area coarse carbonate debris is 
scattered over 75m between the two grid lines. A large quartz-carbonate vein 
that occurs here was drilled by Noranda in 1970, DDH 271. The drill hole 
encountered 1.5m of quartz breccia near surface and a variably brecciated 
porphyritic andesite to 31m. The rock contained much carbonate veining with 
lesser quartz over the entire interval. The cuttings did not assay except for 
the quartz breccia which ran 0.01 oz /T  Au. Percussion hole 466 occurs near 
LO+OO, 2+50W wherein an intersection of 5.2m near surface ran 0 . 3 5 6  oz/T Au 
and 0.34 oz/T Ag. 

A second large banded, barren carbonate vein occurs at 0+600N, 4+00W. 
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A restricted area of propylitic alteration occurs in the 
southwestern area of the grid fringing the 'A' zone and trending toward the 
adit area. 

This alteration assemblage is especially diagnostic due to the 
abundant presence of yellow-green epidote with chlorite and carbonate. The 
alteration zone extends from L5+00N to L10+00N outlining a vague sigmoidal 
belt from 20 to llOm wide. The alteration zone transects upper ahd lower lahar 
terrain. 

The overall extent of propylitic alteration is not clearly 
understood nor is the relationship between this alteration assemblage and 
sparse sulphide mineralization in the adit area. Diamond drill hole 274, 
located near L7+00N, 4+00W intersected brecciated porphyritic andesite which 
contained significant quantities of epidote although on surface this mineral 
was not observed. 

Phyllic Alteration 

Numerous areas of quartz, sericite and pyrite alteration occur 
throughout the property. This alteration assemblage is referred to as phyllic 
alteration. The altered areas occur as small patches of gossanous material in 
road Cuts, rusty patches of soil or isolated outcrops wholly o r  partially 
altered to quartz, sericite, and pyrite. This alteration style occasionally 
extends over large areas such as that adjacent to the pit o r  the intense 
sericite alteration associated with the adit area. 

The intensity of silicification and sericitization is variable. The 
distinguishing characteristics of this type of alteration is the bleaching, 
yellowish, KUSty-red gossanous colour on weathered rock surfaces and the 
silica content which is significantly elevated in terms of pervasiveness and 
veining as compared to unaltered rocks. 

The distribution of quartz-sericite alteration patches is confined 
to an area from L2+00S to L10+00N over a width of about 400 meters. This zone 
of patchy alteration is confined to the lahar units, mainly within the upper 
lahar. This alteration is carbonate destructive consequently the two 
alteration assembleges occupy exclusive domains. 

The significance of quartz-sericite-pyrite alteration intensities 
and spatial distributions remain unresolved. The high alumina and high 
alkaline chemistry of the lahars would readily permit the development of  
sericite in lower pressure - temperature environments and in conditions 
removed from favourable precious metal deposition. Therefore the sericite 
patches may represent distal extremities of plumbing conduits which deposited 
the precious metals at Dusty Mac. 



- 4 3  - 

The curious phenomenon whereby only portions of outcrops are 
altered, and the juxta positioning of altered lahars against unaltered Marama 
dacite suggests that hydrothermal fluids were lower temperature and may have 
migrated substantial distances. The preferred alteration may also be 
attributed to the superior permeability of the lahars as compared to the 
daci tes. 

Several key features differentiate the pit phyllic alteration 
assemblage from that of the various other patches. The pit alteration is 
considerably more intense as compared to other altered areas. Silicification 
is pervaisive and chalcedonic fragments or pebbles are common. The pit 
alteration is spatially very closely associated with previous metal 
mineralization as versus unknown or non-detected precious-metal values from 
other zones. 
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cj GEOCHEMISTRY 

Introduction 

The purpose of the geochemical sampling program was to establish a 
signature characteristic of the Dusty Mac precious-metal deposit and compare 
the known geochem response to values obtained from the remainder of the 
property. The object of the program was to identify near surface ore-zones 
comparable to the Dusty Mac ore-body. 

Soil and lithogeochemical sampling was conducted over the property 
using a cut grid for control. The area sampled encompasses the pit area and 
measures 1.9 km by 1.2 km. A sampling interval of 50m was used for soil 
sampling along lines spaced lOOm apart. A total of 485 soil samples were 
collected. Lithogeochem samples were collected along grid lines and a 
determined effort was made to collect samples at regular 50m intervals 
regardless of lit.hologica1 type. A total of 212 lithogeochem samples were 
collected on the grid plus an additional 4 0  samples were collected from the 
pit. 

In addition to the geochemical sampling, eighty-two assay samples 
were collected from areas which exhibited interesting alteration and/or 
mineralization features. 

Soil Geochemistry 

Soil samples were collected consistently from the "B" horizon at a 
depth of 20 to 30 cm. The samples were appropriately documented recording 
location, type, texture, origin, horizon, colour and depth. The samples were 
numbered, packed and shipped to Bondar-Clegg Laboratories in North Vancouver. 
All soils were routinely analyzed for Cu, Mo, Pb, Zn, F, As, Au, Ag. A select 
twenty-five samples were analyzed for T1, Te, Ra, 
analytical method are as follows: 

Lower 
El emen t Dection Limit Extraction 

cu 
Pb 
Zn 
Mo 
A9 
F 
As 
Au 

T1 
Te 
Ba 

Se 
SK 

HN03-Hcl Hot Extr. 
HN03-Hcl Hot Extr. 
HN03-Hcl Hot Extr. 
HNO-j-Hcl Hot Extr. 
HN03-Hcl Hot Extr. 
POT Hydroxide Fusion 
Nitric Perchlor Dig 
Aqua Regia 

Multi Acid - MIBK - 5  PPm 

20 PPm 
5 PPm 
1 PPm 

* 2  PPm HRr-RK2 - MIBK 

Sr, Se. The extraction and 

Size 
Method Fraction 

Atomic Absorp 
Atomic Absorp 
Atomic Absorp 
Atomic Absorp 
Atomic Absorp 
s p  Ion 
Colou r imet r ic 
Fire Assay/A.A. 

Atomic Absorp 
Atomic Absorp 
X-Ray Fluorescence 
X-Ray Fluorescence 
X-Ray Fluorescence 

-80 
-80 
-80 
-80  
-80  
-80 
-8 0 
-80 

-8 0 
-80 
-80 
-8  0 
- 8 0  
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I n  t h e  ensuing d i s c u s s i o n ,  values  quoted f o r  background and 
threshold  a r e  v i s u a l  e s t i m a t e s  only.  

S o i l  samples were c o l l e c t e d  near t h e  open p i t  according t o  t h e  
e s t a b l i s h e d  g r i d .  A s  a r e s u l t ,  e leven  samples were c o l l e c t e d  from t h e  
reclaimed a r e a  surrounding t h e  p i t .  T h e s e  e leven samples form t h e  b a s i s  of 
comparison of geochem values  from t h e  D u s t y  Mac P i t  a r e a  and values  obta ined  
from t h e  remaining g r i d .  

Gold Cheochemistry 

Gold s o i l  geochem values  a r e  p l o t t e d  on Map 82197-5. I n  t h e  v i c i n i t y  
of t h e  p i t ,  e leven s o i l  samples were c o l l e c t e d  from t h e  d i s t u r b e d  o r  reclaimed 
a r e a .  Values f o r  gold range from 5 t o  2 6 6 0  ppb. Seven samples have va lues  
g r e a t e r  than 50 ppb and t h r e e  samples ran g r e a t e r  than 1000 ppb. T h e  sample 
t h a t  ran 2660 ppb was c o l l e c t e d  i n  t h e  p i t  on L l t 0 0 N .  

Dusty Mac gold m i n e r a l i z a t i o n  is represn ted  by s o i l  go ld  
geochemistry w i t h  a magnitude of 45 t o  2660 ppb. T h e  v i s u a l  es t imated  
background f o r  gold is 5-10 ppb and va lues  1 5 0  ppb a r e  considered anomalous. 

Gold s o i l  geochemistry is e r r a t i c .  Aside from t h e  p i t  a r e a ,  f i f t e e n  
s p o t  occur rences  of high gold geochemistry,  g r e a t e r  than  50 ppb, occur  
s c a t t e r e d  throughout t h e  g r i d  a r e a .  I n  terms of l i t h o l o g i e s ,  t w e l v e  va lues  
occur w i t h i n  t h e  upper l a h a r  u n i t  of t h e  W h i t e  Lake Formation. Only one va lue  
of 50 ppb occurs  i n  t h e  d a c i t e  domain and two va lues  occur i n  t h e  t u f f - b r e c c i a  
u n i t .  

A crude b e l t  of anomalous gold va lues  e x t e n d s  from L2+00S,  3+75W t o  
L7+00N, 4+00W. T h i s  zone is 900m long and about 1 0 0  meters wide. W i t h  t h e  
except ion  of one value,  a l l  occur w i t h i n  t h e  carbonate  a l t e r a t i o n  zone. F i v e  
va lues ,  ranging from 90 t o  480 ppb, occur  immediately south  and southwest of 
t h e  open p i t  r e f l e c t i n g  precious-metal  m i n e r a l i z a t i o n  i d e n t i f i e d  from previous  
d r i l l i n g  i n  t h e  Western Zone. 

An a r e a  bounded by L2+00NI L Z t O O S ,  4 + O O W ,  and 1t50E r e p r e s e n t s  an 
a r e a  wherein anomalous gold va lues  ranging from 75 t o  2660 ppb occur .  

Two anomalous va lues  on L5+00N, 60, 120 ppb, and a s i n g l e  v a l u e  on 
L7+00N, 75 ppb, do not  appear t o  c o r r e l a t e  w i t h  any f e a t u r e  w h i c h  could 
account  f o r  t he  response,  a l though t h e  ' A "  Zone does occur nearby. A s i n g l e  
va lue  of  65 ppb occurs  a t  L9+00N, 2+50N near an a r e a  of i n t e n s e  q u a r t z ,  
s e r i c i t e  a l t e r a t i o n .  A s i n g l e  value of 125 ppb on L 6 + 0 0 N ,  0+50NE occurs  i n  an 
a r e a  mantled by g l a c i a l  d r i f t  and i s  of unknown o r i g i n .  

A co re  sample anomaly of 60 ppb a t  L l + O O S ,  3+00E c o r r e l a t e s  well 
w i t h  an anomalous lithogeochem sample w h i c h  s u g g e s t s  an i n s i t u  response.  
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I n  summary, g o l d  v a l u e s  i n  t h e  p i t  a r e a  d e m o n s t r a t e  t h a t  D u s t y  Mac 
g o l d  m i n e r a l i z a t i o n  is  c h a r a c t e r i z e d  by s o i l  g o l d  geochem v a l u e s  r a n g i n g  f r o m  
45 t o  2660 ppb.  A v a g u e  b e l t ,  l O O m  w i d e ,  of a n o m a l o u s  g o l d  v a l u e s  o c c u r s  s o u t h  
a n d  s o u t h w e s t  o f  t h e  p i t  t r e n d i n g  n o r t h w e s t e r l y  f o r  900m. Gold s o i l  
g e o c h e m i s t r y  i n d i c a t e s  a s u b s t a n t i a l  a r ea  of  anomalous  v a l u e s  s i t u a t e d  i n  t h e  
area of  L2+00N, L2+00S, 4+00W, a n d  1+50E. 

S i  1 ve r G e o c h e m i s t  r y 

S i l v e r  s o i l  geochem v a l u e s  a r e  p l o t t e d  on Map # 2197-5. I n  t h e  
v i c i n i t y  o f  t h e  open p i t  s i l v e r  v a l u e s  r a n g e  from 0 .2  t o  27 ppm. Nine  samples 
h a v e  v a l u e s  g r e a t e r  t h a n  1 ppm. The r e m a i n i n g  two s a m p l e s  r u n  0 .2  a n d  0.4 ppm. 

D u s t y  Mac s i l v e r  m i n e r a l i z a t i o n  i s  r e p r e s e n t e d  by s o i l  s i l v e r  
g e o c h e m i s t r y  w i t h  v a l u e s  of 2.8 t o  27 ppm. The s i l v e r  s o i l  g e o c h e m i s t r y  
mi r ro r s  a n o m a l o u s  g o l d  g e o c h e m i s t r y  v e r y  c l o s e l y .  

S i l v e r  s o i l  g e o c h e m i s t r y  is e r r a t i c  i n  na ture  s i m i l a r  t o  t h a t  o f  
g o l d ,  a l t h o u g h  t h e  d i s p e r s i o n  is n o t  a s  e x t e n s i v e .  G r i d  b a c k g r o u n d  fo r  s i l v e r  
is 0.2 ppm and v a l u e s  2 1  ppm are c o n s i d e r e d  s i g n i f i c a n t .  Ten anomalous 
samples o u t l i n e  a d i s c o n t i n u o u s  z o n e  150m w i d e  e x t e n d i n g  from L2tOOS t o  L8tOON 
along t h e  s o u t h w e s t e r n  f l a n k  of t h e  v a l l e y  t r e n d i n g  n o r t h w e s t e r l y .  The t e n  
a n o m a l o u s  samples r a n g i n g  f rom 1 . 2  t o  3.9 ppm Ag occur w i t h i n  t h e  c a r b o n a t e  
a l t e r a t i o n  zone.  T h i s  z o n e  of a n o m a l o u s  v a l u e s  e x t e n d s  f r o m  t h e  v i c i n i t y  of  
t h e  W e s t e r n  Zone t o  t h e  a r ea  of t h e  a d i t s .  S i x t y  percent o f  t h e  anomalous 
s i l v e r  v a l u e s  are a s s o c i a t e d  w i t h  anomalous g o l d  g e o c h e m i s t r y .  S i m i l a r l y  60% 
o f  t h e  anomalous s i l v e r  v a l u e s  occur i n  t h e  v i c i n i t y  of t h e  W e s t e r n  Zone. 
Combined w i t h  t h e  p i t  area,  t h e  anomalous v a l u e s  r e p r e s e n t  a c i r c u l a r  area 
bounded by 2+00S, 2+00N, 4+00W a n d  1+50E. 

I n  summary, s i l v e r  values  i n  t h e  p i t  area c h a r a c t e r i z e  D u s t y  Mac 
s i l v e r  m i n e r a l i z a t i o n  w i t h  values  r a n g i n g  f r o m  2.8 t o  27 ppm. S i l v e r  s o i l  
g e o c h e m i s t r y  i s  e r r a t i c  a l t h o u g h  a g e n e r a l  p a t t e r n  d o e s  emerge. A c i r c u l a r  
a n o m a l o u s  s i l v e r  z o n e  e n c o m p a s s e s  t h e  p i t  and  W e s t e r n  Zone. A ' t a i l '  t r a c e s  
o f f  t o  t h e  n o r t h w e s t  t o w a r d  t h e  a d i t  a rea .  

A d i r e c t  r e l a t i o n s h i p  of s o i l  s i l v e r  g e o c h e m i s t r y  a n d  i n t e n s e  areas  
of a l t e r a t i o n  d o e s  n o t  a p p e a r  t o  ex i s t ,  r a t h e r ,  h i g h  v a l u e s  a r e  s p a t i a l l y  
r e l a t e d  t o  a r eas  where  q u a r t z  a n d  c a r b o n a t e  v e i n s  ( v e i n l e t s )  occur. 

t- 

F l u o r  i n e  G e o c h e m i s t r y  

F l u o r i n e  s o i l  geochem v a l u e s  are  p l o t t e d  o n  Map #2197-6. W i t h i n  t h e  
r e c l a m a t i o n  a r e a ,  f l u o r i n e  v a l u e s  r a n g e  f r o m  200 t o  1 8 0 0  ppm. A v i s u a l  
es t imate  of t h e  b a c k g r o u n d  is 350 ppm f l u o r i n e .  V a l u e s  g r e a t e r  t h a n  800  ppm 
d e f i n e  a d i s t i n c t l y  a n o m a l o u s  popula t ion .  Only  f o u r  f l u o r i n e  v a l u e s  w i t h i n  t h e  
reclamation a rea  are anomalous v a r y i n g  from 960 t o  1 8 0 0  ppm. F l u o r i n e  appears 
t o  be v e r y  c l o s e l y  s p a t i a l l y  r e l a t ed  t o  t h e  p r e c i o u s - m e t a l  m i n e r a l i z a t i o n  i n  
t h e  D u s t y  Mac p i t .  
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A zone, measuring 300 by l o o m ,  of anomalous f - J o r i n e  va lues  t r e n d s  
nor thwes ter ly  s t a r t i n g  a t  L3+00S and cont inuing  t o  the  v i c i n i t y  of the  a d i t s .  
Seventeen va lues  g r e a t e r  than 800 ppm f l u o r i n e  occur i n  t h i s  zone w h i c h  l i e s  
w i t h i n  the upper-lahar u n i t .  T h i s  zone p a r a l l e l s  the upper - lahar -dac i te  
con tac t  i n  t h e  southern p o r t i o n  of t he  g r i d  and p a r a l l e l s  t h e  upper-lo we^ 
l a h a r  con tac t  t o  the  nor th .  

T h e  o v e r a l l  con f igu ra t ion  of t h e  anomalous f l u o r i n e  zone i n d i c a t e s  a 
genera l  widening t o  the  sou theas t  and a narrowing, t r a i l i n g - o f f ,  t o  t h e  
northwest .  A d i s t i n c t  w i d e n i n g  of the f l u o r i n e  anomaly t o  t h e  sou theas t  is  
ind ica t ed  poss ib ly  coa lesc ing  w i t h  t h e  p i t  f l u o r i n e  anomaly. There is a s t r o n g  
c o r r e l a t i o n  between t h e  f l u o r i n e  anomaly and the  zone of carbonate  a l t e r a t i o n .  

A small f l u o r i n e  s o i l  anomaly occurs  on L10+00N, 3+00E t o  6t00E. 
F i v e  f l u o r i n e  va lues  g r e a t e r  than 800 ppm occur on a s t e e p  mountain s i d e  
under la in  by t u f f  b recc ia .  The a r e a  e x h i b i t s  no  a l t e r a t i o n  f e a t u r e s .  T h i s  a r e a  
i s  a l s o  weakly anomalous i n  copper. The  source of anomalous copper and 
f l u o r i n e  geochemistry is unknown. 

Severa l  o t h e r  small  spo t ,  one sample, f l u o r i n e  anomalies occur  b u t  
a r e  of no s i g n i f i c a n c e .  

F luor ine  s o i l  geochemistry c o r r e l a t e s  very wel l  w i t h  g o l d - s i l v e r  
da t a .  These da t a  suggest  t h a t  t h e  d i r e c t i o n  of i nc rease  i n  i n t e n s i t y  and 
a b s o l u t e  anomaly s i z e  is  sou theas t e r ly .  D r i l l i n g  of t h e  Western Zone has 
s u b s t a n t i a t e d  t h e  presence of widespread precious-metal  m i n e r a l i z a t i o n .  

63 
A r s e n  i c G e  ochem is t r y 

Arsenic  s o i l  geochemistry va lues  a r e  p l o t t e d  on Map #2197-6. Grid 
background f o r  a r s e n i c  i s  4 ppm. Values g r e a t e r  than 1 0  ppm a r e  cons idered  
s i g n i f i c a n t .  Arsenic va lues  w i t h i n  the p i t  a r ea  range from 2 t o  18  ppm and 
only one va lue  is  g r e a t e r  than  1 0  ppm. O n l y  1 3  va lues  out  of 485 a r e  g r e a t e r  
than 1 0  ppm w i t h i n  the  sampled a rea .  

Anomalous a r s e n i c  va lues  range from 10 t o  300 ppm and s h o w  an 
e r r a t i c  d i s t r i b u t i o n .  A l l  va lues  except  one a r e  l e s s  than o r  equal  t o  30 ppm. 
A s i n g l e  high va lue  of 300 was obtained from a sample a t  L O + O O ,  4+00W, an a r e a  
of  p h y l l i c  a l t e r a t i o n .  

A crude a r s e n i c  anomaly occurs i n  p a r t  co inc iden t  w i t h  t h e  f l u o r i n e  
anomaly s t a r t i n g  a t  L3+00S and extending i n t e r m i t t e n t l y  nor thwes ter ly  t o  
L 7 t O O N .  T h i s  anomaly is represented  by 1 2  anomalous samples,  10-30 ppm As, 
over  a w i d t h  of 150m. 

The inconclus ive ,  weak a r s e n i c  response i n  the  contaminated p i t  a r e a  
sugges t s  t h a t  hydrothermal e v e n t s  respons ib le  f o r  precious-metal  depos i t i on  
and a l t e r a t i o n  were d e f i c i e n t  i n  a r s e n i c .  
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Molybdenum G e o c h e m i s t r y  

Molybdenum s o i l  g e o c h e m i s t r y  v a l u e s  a r e  p l o t t e d  on Map #2197-7 .  P i t  
v a l u e s  f o r  molybdenum r a n g e  from 1 t o  2 1 3  ppm. E i g h t  s a m p l e s  have  v a l u e s  
g r e a t e r  t h a n  4 ppm. 

G r i d  molybdenum geochem background  is  2 pprn and v a l u e s  of  2 4  pprn 
a r e  c o n s i d e r e d  s i g n i f i c a n t .  T w e n t y - t h r e e  e l e v a t e d  molybdenum geochem v a l u e s  
o c c u r  w i t h i n  t h e  c o n f i n e s  of t h e  g r i d .  T h e s e  v a l u e s  a r e  e r r a t i c a l l y  s c a t t e r e d  
f rom t h e  p i t  a r e a  t o  t h e  s o u t h  and  s o u t h w e s t .  G r i d  molybdenum g e o c h e m i s t r y  
a p p e a r s  t o  s u b t l y  m i m i c  t h e  p r e c i o u s  m e t a l  geochem d i s p e r s i o n .  Molybdenum 
v a l u e s  r a n g e  f rom 4 t o  1 7  ppm a l t h o u g h  most v a l u e s  a r e  less t h a n  1 0  ppm. 

Anomalous molybdenum v a l u e s  i n  t h e  v i c i n i t y  of t h e  p i t  and W e s t e r n  
Zone o u t l i n e  a l a r g e  c i r c u l a r  a r e a  bounded by 3+00N, 2+00S, 4+00W, and  1 t 5 0 E .  
A zone  of e l e v a t e d  v a l u e s  l O O m  wide  t r e n d s  n o r t h w e s t e r l y  f rom t h i s  c e n t r a l  
area and  t e r m i n a t e s  i n  t h e  v i c i n i t y  o f  t h e  a d i t s .  

A l l  anomalous  v a l u e s  g r e a t e r  t h a n  4 ppm, e x c e p t  f o u r ,  o c c u r  w i t h i n  
t h e  u p p e r  l a h a r  u n i t  and  72% of  these v a l u e s  o c c u r  w i t h i n  t h e  c a r b o n a t e  
a l t e r a t i o n  zone .  

Molybdenum g e o c h e m i s t r y  may r e f l e c t  Dus ty  Mac s t y l e  p r e c i o u s - m e t a l  
m i n e r a l i z a t i o n  and  s u g g e s t s  a g e n e t i c  h i s t o r y  s i m i l a r  t o  t h e  Dus ty  o re -body .  

Copper G e o c h e m i s t r y  

Copper  s o i l  geochem V a l u e s  a r e  p l o t t e d  on Map #2197-7.  V a l u e s  f o r  
c o p p e r  i n  t h e  p i t  a r e a  r a n g e  f rom 1 0  t o  1 1 8  ppm. F i v e  s a m p l e s  h a v e  va lues  
g r e a t e r  t h a n  40 ppm. 

Dus ty  Mac c o p p e r  m i n e r a l i z a t i o n  is v a g u e l y  r e p r e s e n t . e d  by s o i l  
c o p p e r  v a l u e s  of  40 t o  1 1 8  ppm. 

G r i d  background f o r  c o p p e r  i s  i n  t h e  o r d e r  of 20 ppm. Values of 
4 0  pprn o c c u r  i n  a b r o a d  a r c u a t e  f a s h i o n  p e r i p h e r a l  t o t  h e  p i t  and  t r a n s e c t i n g  
l i t h o l o g i c a l  b o u n d a r i e s .  I n  t h e  s o u t h e r n  p o r t i o n  of t h e  g r i d  c o p p e r  va lues  
r a n g e  f rom 4 4  t o  9 6  pprn and a r e  r e s t r i c t e d  t o  t h e  d a c i t e .  To t h e  west, c o p p e r  
va lues  i n  t h e  o r d e r  of 40-51 pprn o c c u r  w i t h i n  t h e  two l aha r  u n i t s  and t h e  
marama d a c i t e .  A l a r g e  a r e a  i n  t h e  n o r t h e r n  p o r t i o n  of  t h e  g r i d  u n d e r l a i n  by 
t u f f - b r e c c i a  h a s  s e v e n t e e n  anomalous  c o p p e r  v a l u e s  r a n g i n g  f rom 4 0  t o  7 2  ppm. 
T h i s  a r e a  is  a l s o  m o d e r a t e l y  anomalous  i n  f l u o r i n e .  Abundant  o u t c r o p  i s  
l a c k i n g  i n  a l t e r a t i o n  f e a t u r e s  and v o i d  of m i n e r a l i z a t i o n .  

T h e  o v e r a l l  t r e n d  of anomalous  c o p p e r  g e o c h e m i s t r y  s u g g e s t s  a c r u d e  
h a l o  n o t  u n l i k e  p o r p h y r y  z o n a t i o n .  T h e r e  is a vague  s u g g e s t i o n  t h a t  c o p p e r  
g e o c h e m i s t r y  may be  f l a n k i n g  t h e  c a r b o n a t e  a l t e r a t i o n  zone .  
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The copper recovered from the Dusty Mac mining operation amounted to 
2880 kg which averaged 0.003%. The direct association of copper and 
precious-metals in the pit does not hold true for grid soil geochemistry. 

Lead Geochemistry 

Lead soil geochem values are plotted on Map #2197-8. Eleven samples 
collected from the pit area resulted in values ranging from 4 to 600 ppm. Five 
samples have values greater than 40 ppm. A visual estimate for lead background 
is 20 ppm and values of 40 ppm and greater are considered significant. 

Only nine samples in the grid area ran greater than 40 ppm Pb. The 
White Lake Formation lahars are not anomalous in lead and only two samples 
resulted in anomalous values south and southeast of the pit. 

A total of 1527 kg Pb was recovered from the Dusty Mac Mining 
operation. Therefore a spatial, if not genetic relationship is present in the 
Dusty style mineralization. Soil geochemistry does not reflect a lead 
precious-metal association. Lead geochemistry is not of any assistance in 
targeting other areas of potential precious-mnetal mineralization. 

Zinc Geochemistry 

Zinc soil geochem values are plotted on Map #2197-8. Zinc values in 
the reclaimed pit area vary from 30 to 143 ppm. All values except one are less 
than 100 ppm. A visual estimate of background for zinc is 60 ppm. Within the 
confines of the grid, only nine randomly scattered values are slightly over 
100 ppm. 

The minute quantities of zinc encountered in the pit area reflects a 
system deficient in zinc. Grid soil geochemistry supports this point. 

Zinc is of no value as a guide to discovering Dusty Mac style ore. 
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Lithoqeochemistry 

Introduction 

A rock chip sampling program was undertaken on the Dusty Mac 
property during the 1984 field program. A total of 252 lithogeochem samples 
were collected including 212 samples from the grid and 40 samples from the 
pit. The samples were run for whole rock analysis, gold, silver, rubidium, and 
strontium. 

Grid sampling involved systematic, regular sample collection at 50m 
intervals - outcrop permitting. A composite chip sample and hand specimen were 
collected at each site independent of lithological consideration. 

The purpose of the lithogeochem program was to determine a pit (ore) 
geochem signature and relate it to other areas on the property with similar 
characteristics. The discussion will outline the results obtained from the pit 
in terms of precious metal distribution, K20/Ti02, and Rb/Sr ratios. The 
results from the grid survey will then be discussed and compared with those of 
the pit. 

Pit Lithogeochemist ry 

A total of forty samples were collected at predetermined locations 
to give a homogeneous distribution and representative nature to the data. A 
composite sample was collected at every site. For purposes of this exercise, 
only samples of lahar and flow material were collected. 

Gold Lithogeochemistry 

Gold lithogeochemistry demonstrates a relatively high incidence of 
elevated values in the pit area. Gold values vary from 10 to 5680 ppb in 39  
rockchip samples. Sixty-six percent of the samples ran greater than 50 ppb and 
forty-four percent ran greater than 100 ppb. 

In general terms the elevated gold lilthogeochemistry outlines a 
broad zone approximately 50m wide trending across the pit at 284O, and open 
in both directions. This belt coincides with the zone of quartz-breccia 
remnants which remain in place. Lithogeochemistry demonstrates that the host 
lithology has been contaminated during the mineralizing event and a gold halo 
is present surrounding the quartz-breccia ore-body. 
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Silver Lithogeochemistry 

Silver lithogeochemistry indicates a broad widespread enrichment in 
the pit, similar to that of gold. Silver values vary from 0.4 to 44.0 ppm. 
Seventy-four percent of the values are greater than 2 ppm and thirty-eight 
percent are greater than 5 ppm. Silver values of 5 ppm and greater outline a 
zone 50 meters wide, very similar to the gold values, however this zone 
terminates at the escarpment of the northeast pit wall. This zone is open to 
the west northwest. The 2 5  ppm zone coincides with the remaining remanants of 
quartz-breccia in the pit and broken pieces of quartz vein material. 

A ratio of K20/Ti02 was used in an attempt to determine whether 
potash metasomatism had Occurred in the vicinity of the ore body and whether 
the intensity and dispersion could guide future exploration activities. The 
assumption is made that only normal background levels of titanium would be 
present, consequently a ratio of K20/Ti02 would result in a true 
expression of potash levels. 

The plot of ratios on Map #2197-13 indicates that there is a wide 
variance in ratios from 4.3 to 25.3 throughout the pit. An apparent trend is  
established with low ratios < 10 restricted to the northeast wall of the pit, 
to high ratios, 1 1 5 ,  in the vicinity of the pit which contained the Dusty Mac 
ore body and which now contains remnants of quartz breccia. 

There are two possible reasons accounting for the lower K20/TiO2 
ratios occurring along the northeast Wall as versus the pit. Firstly, the 
northeast wall may represent detrital material eroded from the southwest and 
deposited into a shallow subsiding basin. This feature would account for the 
mineralized quartz pebbles imbedded in that wall. This being the case, this 
unit would temporarily post date the main Dusty Mac mineralizing event and 
escape potash metasomatism. Secondly, assuming that the Dusty Mac ore-body is 
not faulted but pinched to the northeast and represents a strata controlled 
ore system, the intensity of potash metasomatism may not have been 
significantly intense and could not permeate the overlying stratigraphic pile. 

The highest ratios, greater than 20, occur in a crude linear zone 
trending N30°W, coincident with the trend of quartz breccia remnants in the 
pit. The remaining values in the pit range from 12 to 20 and may be 
demonstrative of the alteration halo surrounding a mineralized quartz breccia. 
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Rubidium/Strontium 

The Rubidium/Strontium ratios are plotted on Map # 2 1 9 7 - 1 4 .  

Rubidium strontium ratios vary considerably within the confines of 
the pit. Ratios vary from 0.14 near the northeast pit wall to 0.67 near a 
large mass of quartz breccia centrally located within the pit. 

An obvious trend similar to the KZO/Ti02 ratio is apparent. 
Ratios along the northeast wall of the pit are generally quite low ranging 
from 0.14 to 0.27. Ratios throughout the remainder of the pit range from 0.30 
to 0.67. The highest Rb/Sr ratios occur clustered in near proximity to a large 
ridge of quartz breccia centrally within the pit. 

The Rb/Sr ratio of 0.45 and greater, identifies zones of mineralized 
quartz breccia in the pit. Areas such as the northeast escarpment, which may 
not have been subjected to hydrothermal alteration, have ratios of less than 
0.30. This general rule could be useful in identifying additional zones of 
Dusty Mac type precious metal mineralization. 

Grid Gold Li thoeochemist ry 

Lithogeochemistry sampling in the pit indicates that values for 
gold 50 ppb envelope the quartz breccia orebody. Using that parameter on a 
grid basis, 16 values fall within that category. Most elevated values are 
restricted to the upper lahar unit except in the area of LO+OOS and L l t O O S  
where anomalous gold values occur in the volcanic sandstone, agglomerate 
unit. Eight values ranging from 55 to 1370 ppb occur within the area of the 
pit and western zones reflecting a similar general pattern demonstrated by the 
soils. At least 10 values are directly attributed to areas of quartz veining 
or alteration while the remaining values are curiosities which can not be 
readily explained. 

Sustained extensive gold anomalies do not exist, only general trends 
which minic previously determined trends from soil geochemistry for gold, 
silver, molybdenum and fluorine. 

A single sample collected near the 'A' zone on L7+00N, 3+00W ran 
65ppb reflecting gold mineralization known to exist there. One sample on 
L 8 + 0 0 N ,  2tOOW ran 55ppb. This sample was collected from an outcrop intensely 
altered with quartz, sericite and pyrite. One sample on L9+00N ran 500 ppb. 
This sample was collected from an exposure of upper lahar which appears 
unaltered although 75 meters to the northwest brecciated quartz veins occur 
and a small sericite altered patch occurs within meters to the southwest. 
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Two s a m p l e s  on L10t00N a r e  anomalous  i n  g o l d .  A t  3tOOW t h e  s a m p l e  
r a n  295 ppb.  T h i s  s a m p l e  was c o l l e c t e d  f rom an o u t c r o p  of l a h a r  ( ? )  w h i c h  
c a r r i e d  b roken  q u a r t z  v e i n s  and p r o b a b l y  r e f l e c t s  p r e c i o u s  m e t a l  
m i n e r a l i z a t i o n  i n  t h a t  h o s t .  A s e c o n d  s a m p l e  was c o l l e c t e d  a t  Ot50W f r o m  a n  
a l t e r e d  e x p o s u r e  i n  t h e  n o r t h w e s t  zone .  T h i s  s a m p l e  r a n  50 ppb. Assay  
s a m p l i n g  f a i l e d  t o  d e t e c t  any g o l d  or  s i l v e r  v a l u e s .  

T h r e e  anomalous  g o l d  v a l u e s  o c c u r  w i t h i n  t h e  v o l c a n i c  s a n d s t o n e ,  
a g g l o m e r a t e  u n i t .  T h e  s a m p l e s  on L l t O O S  and  Lot00  run  90 ,365  and  709 ppb .  
T h e  source of t h e  anomalous  g o l d  g e o c h e m i s t r y  is  unknown and  f u r t h e r  
i n v e s t i g a t i o n  is w a r r a n t e d .  

Gold  l i t h o g e o c h e m i s t r y  i n d i c a t e s  t h a t  w i d e s p r a d  g o l d  m i n e r a l i z a t i o n  
o c c u r s  i n  t h e  v i c i n i t y  of  t h e  p i t  and  western zones .  S t r u c t u r a l  c o m p l e x i t i e s  
may be r e s p o n s i b l e  f o r  t h e  weak r e s p o n s e s  i n  t h e  a r e a  of t h e  ' A '  Zone and  
n o r w e s t  zone .  L a r g e  p o r t i o n s  of t h e  p r o p e r t y  remain u n t e s t e d  s o u t h e a s t  a n d  
n o r t h w e s t  f rom t h e  Dus ty  Mac p i t  due  t o  e x t e n s i v e  g l a c i a l  d r i f t .  Geochemica l  
t r e n d s  s u g g e s t  t h a t  f a v o u r a b l e  m i n e r a l i z e d  zones may e x i s t  b e n e a t h  t h e  g l a c i a l  
d e b r i s  and s h o u l d  be t e s t e d  f o r .  

G r i d  S i l v e r  G e o c h e m i s t r y  

The  a n a l y s i s  of s i l v e r  l i t h o g e o c h e m  d a t a  f rom t h e  p i t  i n d i c a t e d  t h a t  
s i l v e r  v a l u e s  2ppm r e f l e c t  Dus ty  Mac s t y l e  m i n e r a l i z a t i o n .  Background is a t  
o r  n e a r  t h e  d e t e c t i o n  l i m i t  of 0.2 ppm. 

T h e  d i s t r i b u t i o n  of  s i l v e r  v a l u e s  on a g r i d  s c a l e  is  r e s t r i c t e d .  
Only  e i g h t  s i l v e r  v a l u e s  a r e  g r e a t e r  t h a n  2ppm a n d  of  t h e s e ,  six v a l u e s  o c c u r  
i n  t h e  p i t  and w e s t e r n  zone  area. A d i s t i n c t  s i l v e r  l i t h o g e o c h e m  h a l o  
s u r r o u n d s  t h e  p i t  and  e x t e n d s  beyond t o  t h e  n o r t h w e s t  and  s o u t h e a s t .  T h i s  
zone  e x t e n d s  f rom L2t00N t o  LltOOS and  a p p e a r s  t o  widen  s o u t h e a s t e r l y  t o w a r d  
t h e  meadow. 

T h e  ' A '  z o n e  p r e c i o u s  metal m i n e r a l i z a t i o n  is i d e n t i f i e d  by a s i n g l e  
s i l v e r  v a l u e  of 1 3  ppm a t  L7+00N, 3tOOW. Ano the r  s i n g l e  v a l u e  o f  4 . 6  pprn 
o c c u r s  a t  L9+00N, 2t50W n e a r  a p a t c h  of s e r i c t i c  a l t e r e d  rock  and  75  meters 
s o u t h e a s t  f rom a n  a r e a  of b r e c c i a t e d  q u a r t z  v e i n s .  T h e  two anomalous  s i l v e r  
v a l u e s  c o r r e l a t e  w i t h  h i g h  g o l d  v a l u e s ,  a l t h o u g h  t h e  reverse  is  not t r u e .  

A l l  anomalous  s i l v e r  v a l u e s  a r e  r e s t r i c t e d  t o  t h e  uppe r  l a h a r  u n i t .  
Most h i g h  v a l u e s  a r e  r e l a t e d  t o  i n t e n s e  a l t e r a t i o n  o r  q u a r t z - c a r b o n a t e  
v e i n i n g .  T h e  t h r e e  h i g h  g o l d  geochem v a l u e s  i n  t h e  v o l c a n i c  s a n d s t o n e ,  
a g g l o m e r a t e  a r e a  e a s t  of t h e  p i t  do  n o t  c a r r y  h i g h  s i l v e r  v a l u e s .  

S i l v e r  l i t h o g e o c h e m i s t r y  r e f l e c t s  a more d i r e c t  c o r r e l a t i o n  w i t h  
Dus ty  Mac m i n e r a l i z a t i o n  and c o u l d  be used  a s  a p a t h f i n d e r  element i n  f u r t h e r  
e x p l o r a t i o n .  
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Grid K20/TiO2 

The analysis of pit K20 levels have determined that potash 
metasomatism is present in the pit area and apparently shrouds the quartz 
breccia orebody. Ratios of less than 10 are indicative of background potash 
levels while ratios greater than 15 are closely associated with precious metal 
mineralization. 

On a grid scale, twenty-seven ratios are greater than 10 and ten 
ratios are greater than 15. All elevated ratios occur within the confines of 
the upper lahar unit and Marama dacite. Ratios 15 do not correspond to 
mapped areas of intense alteration except in the vicinity of the pit where 
three ratios of 15.8, 19.1 and 25.1 occur. 

Five anomalous ratios occur in the general vicinity south and 
southwest of the northwest zone. The ratios range from 15.3 to 31.1 and 
conform to a linear zone trending 293O. ~ Two values, 31.1 and 19.5, occur on 
L8+ooN, 2+00W and 1+50W respectively. These two samples represent seemingly 
unaltered Marama dacite. A single sample collected in dacite domain on 
L9+00N, 2+OOW ran 20.5 . A one sample anomaly on L10+00N, 2+5-W ran 15.3 in 
an area underlain by lahar and/or lava carrying brecciated quartz veins. A 
one sample anomaly onL11+00N, 3+00W ran 21.3 in an area underlain by Marama 
dacite. 

Two remaining high ratios occur in the southwestern portion of the 
grid, an area underlain by the upper lahar unit. One sample on L4+00S, 3+75W 
ran 17.3 and the second sample on L1+OOSI 3+00W ran 16.9. 

The significance of the spatial distribution of high K20 ratios is 
unknown. In the vicinity of the pit, the ratios clearly demonstrate a close 
spatial relation with precious metal mineralization. Elsewhere on the grid 
this relationship remains to be determined. 

Rubidium Strontium Ratios 

From lithogeochem data gathered in the pit area, Rb/Sr ratios 0.45 
define zones of precious metal mineralization. In the grid sampling program, 
four samples collected from an intensely altered area immediately adjoining 
the pit to the southwest ran 0.53 to 0.63 Rb/Sr. 

Grid Rb/Sr ratios vary from 0.05 to 1.44. Twenty-one samples have 
ratios greather than 0.45, and all anomalous samples occur in areas underlain 
by the two lahar units independent of alteration boundaries. 

Ten anomalous samples, 0.45 to 1.44, occur in an accurate area from 
Ll+OOS to L2+00N overlapping the western zone and facing the pit. 
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The n o r t h w e s t  zone  is  d e f i n e d  by two a n o m a l o u s  Rb/Sr r a t i o s  0 .89  a n d  
0 .99 .  The b r e c c i a t e d  q u a r t z  v e i n s  on L10t00N a n d  L9t00N a l s o  h a v e  twc 
e l e v a t e d  r a t i o s  o f  0 .98  and  1 .15 .  An a l t e r e d  a r e a  on  L8t00N, 2 t O O W  r a n  1 .93 .  
The  a b o v e  f i v e  anomalous  r a t i o s  a s c r i b e  a c i r c u l a r  zone  s u r r o u n d i n g  a n  a r e a  
u n d e r l a i n  by Marama d a c i t e .  

T h e  ‘ A ’  z o n e  is  d e f i n e d  by o n l y  one a n o m a l o u s  s a m p l e  which  r a n  0.85. 

A s i n g l e  s a m p l e  o n  L4+00N, 3tOOW n e a r  t h e  road  c u t  r an  0.90.  One 
sample l o c a t e d  a t  L8 tOON,  4t50W i n  t h e  a d i t  a r e a  r a n  0.68. 

Two s a m p l e s  i n  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  g r i d ,  o n e  o n  L3tOOS 
a n d  L4tOOS r a n  0.68 and  1 .54  r e s p e c t i v e l y .  Mapping i n d i c a t e s  t h a t  t h e  a r e a  is 
u n d e r l a i n  by U n a l t e r e d  l a h a r s ,  however ,  t h e  e l e v a t e d  Rb/Sr r a t i o s  s u g g e s t  t h a t  
t h i s  area may have  e x p l o r a t i o n  p o t e n t i a l .  

F o r t y - S i x  s a m p l e s  c o l l e c t e d  f rom t e r r a i n  u n d e r l a i n  by t u f f  breccia,  
a n d  v o l c a n i c  s a n d s t o n e  and  a g g l o m e r a t e ,  r e s u l t e d  i n  b a c k g r o u n d  Rb/Sr r a t i o s  of  
0 . 1 0  t o  0.23. The e l e v a t e d  g o l d  l i t h o g e o c h e m  r e s p o n s e  on LltOOS a n d  L o t 0 0  i s  
n o t  r e f l e c t e d  by h i g h e r  Rb/Sr r a t i o s .  

A p o s i t i v e  c o r r e l a t i o n  be tween  i n t e n s e l y  a l t e r e d  a r e a s  a n d  h i g h  
( 0.45)  Rb/Sr r a t i o s  is a p p a r e n t  and  a r e a s o n a b l y  good c o r r e l a t i o n  e x i s t s  
b e t w e e n  t h e  g o l d - s i l v e r  l i t h o g e o c h e m  and  Rb/Sr r a t i o s .  
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GEOPHYSICAL SURVEYS 

Introduction 

Magnetometer and VLF-EM surveys were carried out. A total of 23 
Readings were taken at 25 meter line-kilometers were surveyed by each method. 

intervals along lines spaced 100 meters apart. 

The purpose of the magnetometer survey was to differentiate the geologic 
units found on the property. VLF-EM survey data was used to outline faults, 
shears or breaks to aid structural interpretation and provide exploration 
targets . 
Equipment and Survey Procedures 

1. Magnetometer Survey 

A geometrics G816 portable proton precession magnetometer was used. This 
instrument measures the total magnetic field strength, by measuring the 
frequency at which protons (hydrogen atoms) precess about the axis of the 
earth's magnetic field. The magnetic field strength, which is directly 
proportional to the frequency, is digitally displayed. 

Readings were taken at 25 meter intervals along the survey lines. To correct 
time variations of the magnetic field (diurnal), base stations were first 
established within the survey area. Readings were taken at these base 
stations at the beginning and end of each traverse. The difference in the 
readings at these base stations were linearly distributed over the other 
readings along the traverse. 

LJ 

The results of the survey have been contoured on Map 2197-21. 

VLF-EM Survey 

A GEONICS EM16 VLF receiver was used. The VLF (Very Low Frequency) EM 
method uses high powered radio transmitters set up in different parts of the 
world for military 'communications. These stations operate in the frequency 
range from 15 to 25 kilo-hertz ( k  Hz). 

These VLF transmitters induce electric currents in conductive features 
which inturn produce secondary magnetic fields. These fields are detected by 
the VLF receiver as a distortion in the normal VLF field. 

(Cont'd ..... 2 )  
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The GEONICS EM16 measures the orientation or tilt angle of the VLF field 
The data can either be recorded in degrees of at each point of measurement. 

tilt or as the tangent of the angle in percent. 

component of the vertical magnetic field to the horizontal primary VLF-EM 
field. 

The system also measures the 
quadrature" component which is roughly equal to the ratio of the out of phase ' I  

Ideally, the transmitter station should be located in line with the strike 
direction of the conductive features sought. Readings would be taken at right 
angles to the strike direction. 

In the present survey, signals broadcast by stations located near 
Annapolis, Maryland and Seattle, Washington were measured. 
operate at frequencies of 21.4 and 18.6 k Hz respectively. 

These stations 

The resulting data has been plotted as profiles on Maps 2197-22 and 
2197-23. The tilt angle data has been Fraser filtered and the results 
contoured on Maps 2197-24 and 2197-25. 

Discussion of Results 

1.  Magnetic Survey 

In general, the residual magnetic field amplitudes vary in the range 
between -50 and 150 s .  The strongest responses correlate with outcropping 
areas. This indicates that the magnetic susceptibility of the geologic units 
mapped on the property are low and therefore any trends are more likely to 
reflect the presence or absence of overburden cover rather a change in 
lithology. 

c, 

In the vicinity of the pit, magnetic field strengths are near background. 
This deposit does not have any magnetic signature. 

To the east, the series of magnetic highs extending from 200N to 1200N are 
due to the outcropping portions of the tuff-breccia unit along the top of the 
ridge. Downslope and to the west, the values are lower and erratic reflecting 
the talus cover on the slopes. At the base of the ridge the contact between 
the tuff-breccia and quartz porphyry lahar is not obvious; effectively both 
units are not magnetic. 

West of the baseline between lines 500s and 700N, responses are again 
background. Very localised highs on line 100s and lOON at 500W and 450W 
respectively correlate with extensive outcrops of dacitic lavas. 

The anomaly on line 400N at 450N indicates a localised magnetic feature 
having very short strike length and dip extent. 
small wedge of "blocky lahar" nested within dacitic lavas. 

This anomaly is caused by a 
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A more extensive magnetic feature is found on lines 800N and 900N between 
500W and 600W. This anomaly occurs within the blocky lahar unit but reflects 
local magnetic mineral enrichment, as most of the unit extending from lOON to 
1200N is virtually non-magnetic. 

The magnetically active area west of the baseline between lines 900N and 
1300N has extensive outcrop of blocky feldspar lahar. The data suggests a 
series of narrow, parallel magnetic bands which correlate with small 
outcropping ridges of lahar separated by shallow infilled gullies. 

2. VLF-EM Survey 

Both the Seattle and A,nnapolis stations are located at acute angles to the 
general strike in the area, hence, responses are much weaker than would 
normally be the case. This is evident in the Annapolis tilt angle data (Map 
2197-23) which did not detect the powerline but is seen in the Seattle data 
(Map 2197-22). This is because the Annapolis station is practically at right 
angles to the direction of the powerline. 

The Fraser filtered data (Maps 2197-24 and 25) shows weak responses, 
reflecting the poor location of the two transmitter stations, and the absence 
of any strongly conductive features. The bulk of the anomalies can be 
explained as caused either by man-made or cultural sources. Only three zones 
are possibly due to bedrock conductors. These are identified as Zones 1 to 3 
on both maps. 

cj 

Zone 1 is located between lines 800N and llOON from 300E to 450E. This 
anomaly is within the tuff-breccia unit and is located along the steepest 
portion of the ridge. The anomalous pattern is broad, suggesting a cultural 
source. However, anomalous Cu, Zn and Pb geochemical values along line l O O O N  
are directly coincident with the strongest VLF responses indicating this area 
should be further investigated. 

Zone 2 is roughly bounded by lines 700N and llOON and the baseline and 
300W. The VLF data has outlined a series of E-W and N-S conductive trends 
which appear to bracket a block of dacitic lava centered on line 900N at about 
150W. A number of gold showings are identified in the vicinity of but not 
directly associated with the VLF-EM trends. 

Zone 3 extends from line 500s to 0 at about 400W. This anomalous zone is 
immediately west of the contact between the blocky feldspar porphyry lahar and 
dacitic lavas and reflects the contact. 
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Conc lus ions 

The magnetic survey shows that there is little magnetic contrast between 
the various units. Where anomalous responses do occur, they are caused by 
outcropping bedrock. The few localised "highs" encountered in the survey 
correlate with the blocky lahar unit which appears to have been locally 
enriched in magnetic minerals. 

The VLF-EM survey has outlined two areas that may deserve further 
investigation. Zone 1 is along a steep slope of tuff-breccia where Cu, Pb, 
and Zn geochemical anomalies were outlined. 
and E-W conductive trends possibly reflecting faults. Gold occurrences have 
been found in the vicinity of these trends. 

Zone 2 represents a series of N-S 

The VLF-EM survey detected weak anomalies in the vicinity of the pit, 
however these appear to be man-made. No bedrock conductors have been outlined 
in the vicinity of the pit. 

f*f- phy s ic is t 
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R kDAROC1 0.2 (5 260 380 
R kDRR042 (0.2 (5 125 885 
R CORR043 (0.2 (5 130 720 
R 4DRROk4 (0.2 ( 5  120 680 
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(5 155 1300 R 4DRR055 (0.2 (5 145 1425 
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0.7 35 310 565 

R 4DllR136 
R 4DRR137 
R 4DAR138 
R 4DllR139 
R 4DRRlCO 

(0.2 (5 125 465 
(0.2 (5 150 480 
(0.2 (5 70 520 
(0.2 (5 81 475 
a . 2  (5 100 465 

A . kDdR101 (0.2 ( 5  55 1095 
R 4DIR102 (0.2 70 . 245 360 
R kDllR103 (0.2 (5 82 850 
R 4DAR104 (0.2 (5 135 875 

(0.2 (5 57 3 0  R 4DllR105 

(0.2 10 140 570 
(5  62 475 

l G R l O 6  
R 4011R107 
R 4DllR108 (5 110 580 
R CDllRlO9 1 !: (5 155 525 
R 4DBRllO 20 360 630 

-___-I______.------ .- - -. . .. . .. .. .. . . . . .... .- . . - 
---- ..... -- -- .. .. .. .. .. ........ ..... .. . .. . . . -.. .. . .. .. .... 

----- 

R kDRR111 (0.2 10 130 1000 
R kD11R112 0.2 20 175 655 
R kDRR113 (0.2 (5 300 475 
R 4ORRllk (0.2 (5 (5 1625 
R 4DllR115 (0.2 (5 61 1045 _ _  _____________.-_._I __ 

R 4DllR116 0 1 R 4DllR117 50: ;  1; /; 3:: R k O l R l l 8  (0.2 
R kQllR119 (0.2 310 
R 4DliR120 (0.2 (5 335 





Geoc 
L a b  



BONDAR-CLEGG 

. 



I REPORT: 224-1538' I 

ROCK OR BED ROCK AS RECEIVED, HO SP 

I 



18.40 4.00 6.30 9.50 
16.10 1.50 4.40 5.60 
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17.60 2.00 5.50 5.80 3.70 2.10 0.10 3.90 0.11 58.50 0.70 
18.10 2.70 1.70 5.50 1.70 1.10 0.08 5.00 0.35 60.50 0.65 
19.20 3.10 4.50 6.60 2.33 2.10 0.13 4.40 0.47 55.50 0.70 
15.20 1.60 5.10 1.30 3.25 2.30 0.06 4.30 0.40 63.00 0.75 
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0 2.00 5.60 6.00 3.30 2.20 0.08 3.50 0.5k 58.50 0.80 - 

16.10 2.90 6.90 3.80 4.3k 3.10 0.10 3.50 0.5k 57.50 0.90 
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17.80 2.20 5.40 5.70 2.69 1.60 0.07 3.60 0.56 60.00 0.75 
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5.70 6.80 3.80 6.42 1.20 0.13 2.70 0.60 
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~ . - ~ -  
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~ -~ 

R 4DAR066 14.20 3.50 6.40 3.30 3.56 3.20 0.09 3.40 0.67 61.00 0.85 
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13.90 1.60 2.90 3.40 2.99 0.90 0.05 3.70 0.26 69.50 0.40 R kDBRO70 -- 

15.20 0.50 3.10 3.30 , 2.04 0.50 0.04  4.70 0.20 70.00 0.35 
15.90 2.28 6.40 4.00 3.59 2.70 0.16 3.80 0.68 59.50 0.90 
15.30 4.50 6.70 4.50 5.90 3.30 0.11 3.50 0.62 55.50 0.85 

0.47 60.00 0.80 
0.32 69.50 0.60 
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R kOllRl l4 16.00 3.80 5.00 0.30 3.79 2.00 0.15 6.10 0.49 62.00 0.65 
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R 4OIIRl19 14.10 1,80 2.70 k.00 2.90 0 . k O  0.08 4.00 0.16 70.05 0.15 
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-- _____ - - 

REPORT: 42k-1539 PKBJECT: 2197 

0.004 0.20 R 11817 (0.002 0.02 
0.004 6.31 R 15818 <o.ooz (0 .02 
0.004 0.25 R 14819 <0.002 0.02 
0.002 0.56 R 14820 (0.002 (0.02 

_--__ -.I------- ___ 
R I4781 (0,002 0.04 i( 11821 10.002 0.02 
R 1k782 0 , 0 0 6  0.59 R 14822 4 . 0 0 2  0,03 
R iuai 0.002 0.26 R 14823 (3.002 6.04 
K 14784 CO.OC2 0.12 fi 1kS2C 0,003 5 . 2 4  

R 14825 6.002 0.02 R was 0.002 0 . 1 2  
I-.__- - - ___I. ---_ 

R i48i6 0,002 0,05 
8 14a27 8.002 4 .05  

<O.OO? 0.06 R i4az8 (0.002 0.02 
(0.002 0 .02  R 14829 0.628 4.17 

K 1483C 0.003 0.02 

. R 14631 (0.002 C0.02 
R i4a32 0.003 0.06 
R 1k833 0.443 3.25 

__-___-____ - 

1 ____ ___ 
R 1479b 0.008 0.ii 
I 14717 0.277 62 .07  
R 14796 

(0.302 3.36 
R 14800 (C.CC2 0.03 

c; 

R 14806 o.oa: 0.13 
R 14607 ( O , X 2  0.02 
Fr 1CW G . C C Z  0.05 
R 14809 3.K 0.09 
R lGBl0 C.OC3 0 . 5 2  

R 14811 0.w 0.02 
R 14812 (0.062 0.03 
R 14813 t 0 . 0 0 2  0.05 
R 1k814 (0.002 0.04 
P 14815 (0.002 0.02 

- - 



G r t i f i C  
of Anal! 

REPORT: k2k-1974 -1 

____.I______._ 

R 14841 
R 14852 
R 14843 
R 12844 0.060 
R 12845 0 . 5 2 4  4.87 

_--_I___- _I_ . 

0.17 
0.173 5.64 
0.119 2.49 


