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SUMMARY 

The New Moon p r o p e r t y  w a s  o p t i o n e d  by Newmont f r o m  
p r o s p e c t o r  C. K o w a l l  i n  June  1985. T h i s  epithermal base and  

p r e c i o u s  m e t a l  prospect i s  l o c a t e d  i n  w e s t - c e n t r a l  B r i t i s h  

Columbia approx ima te ly  100 k m  sou thwes t  of Smi the r s ,  B.C. During 

t h e  1985 and 1986 s u m m e r  f i e l d  s e a s o n s  Newmont p e r s o n n e l  carried 
o u t  mapping, p r o s p e c t i n g ,  hand and back-hoe t r e n c h i n g ,  rock c h i p  

and s t r e a m  sed iment  sampling,  g e o p h y s i c a l  s u r v e y i n g  (magnetometer 

and radem) and  d r i l l i n g .  T h i s  w o r k  r e s u l t e d  i n  t he  d i s c o v e r y  of 

14 m i n e r a l i z e d  zones or o c c u r r e n c e s ,  4 of which w e r e  d r i l l e d  i n  

1986. These were the Main, Splay ,  Misty Day and T w i l i g h t  Zones. 

A t o t a l  of 1216m of t r e n c h i n g  and 1529m of BQ core i n  1 7  h o l e s  

has been  completed by Newmont t o  date.  

Mapping has shown tha t  the epithermal zones t o  c o n s i s t  
of q u a r t z  c a r b o n a t e  v e i n s  i n  f a u l t  zones  w i t h i n  H a z e l t o n  

v o l c a n i c s .  The v e i n s  minera logy  c o n s i s t s  p r i m a r i l y  of  

s p h a l e r i t e ,  g a l e n a ,  w i t h  lesser amounts of c h a l c o p y r i t e  and  

p y r i t e .  Gold and s i l v e r  are associated, b u t  no t  i n  a d i rec t  

correlat ion w i t h  the  base m e t a l s .  I n  p o l i s h e d  s e c t i o n  e l e c t r u m  

has been  found t o  be associated w i t h  p y r i t e .  

D r i l l i n g  of t h e  4 zones h a s  shown the v e i n s  t o  p i n c h  

and s w e l l ,  and m i n e r a l i z a t i o n  t o  be v a r i a b l e  i n  g r a d e  and 

c o n t e n t .  T h e  Main Zone is  a t  l ea s t  250m long  and v a r i e s  i n  w i d t h  

between 1 and 4.2m w i t h  t h e  down d i p  e x t e n s i o n  tested t o  a t  l eas t  

230m w h e r e  a n  i n t e r c e p t  a v e r a g i n g  3.60% Pb,  12.24% Zn, 0.62 Ag 

and 0.024 Au o v e r  4.2m w a s  o b t a i n e d .  O v e r a l l  m i n e r a l  c o n t e n t  i s  

approx ima te ly  6 .5% combined s p h a l e r i t e  and g a l e n a .  Gold and  

s i l v e r  v a l u e s  v a r y  th roughou t .  Sha l low d r i l l i n g  on t h e  S p l a y  

Zone has shown t w o  d i s t i n c t  s t e e p l y  d i p p i n g  q u a r t z  c a r b o n a t e  

v e i n s  which c o n t a i n  modera te ly  a n o m a l o u s  v a l u e s  w i t h  the  best 

s e c t i o n  a v e r a g i n g  1 .71% Pb,  2.55% Zn, 3 . 3 0  Ag and 0.005 Au o v e r  

1.3m. 
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On the T w i l i g h t  Zone the l i m i t e d  amount of d r i l l i n g  

completed has shown a narrow 1.5m s t e e p l y  d i p p i n g  q u a r t z  v e i n  

o c c u r r i n g  i n  a n  area o f  e x t e n s i v e  s h e a r i n g  t o  a v e r a g e  0.46% Cu, 

2.69% Pb, 7.77% Zn, 1.10 Ag and 0.007 Au. The zone has no t  b e e n  

d e l i n e a t e d .  

The Mis ty  Day Zone i s  a t  least  350m l o n g  by 0.5 t o  3m 

w i d e ,  as o u t l i n e d  by t r e n c h i n g .  While the Main, T w i l i g h t  and  

S p l a y  zones  c o n t a i n  s i g n i f i c a n t  base m e t a l s  w i t h  minor s i l v e r ,  

the reverse i s  t r u e  o n  t h e  Mis ty  Day. Three shallow holes 

l o c a t e d  o v e r  a 220m s t r i k e  l e n g t h ,  showed the zones  t o  c o n t a i n  

minor base m e t a l s  w i t h  s i g n i f i c a n t  p r e c i o u s  metals. The best 

h o l e  ave raged  0.664% Pb, 2.15% Zn, 38.60 Ag, 0.075 Au o v e r  6.2m. 
The zone i s  open  a t  depth and a l o n g  s t r i k e  t o  the  s o u t h  b u t  i s  

t r u n c a t e d  t o  the n o r t h  by a s n o w - f i l l e d  c i r q u e .  

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

Zone. I t  c o v e r s  a n  area 600 x l O O m  t h a t  c o n s i s t s  of  s e v e r a l  

q u a r t z  v e i n s  and s tockworks which c o n t a i n  l o w  base m e t a l  v a l u e s  

w i t h  s i g n i f i c a n t  g o l d  and /o r  s i l v e r .  T h e  best  exposure  sampled 

averaged  1.26% Pb, 2.38% Zn, 34.12 A g ,  0.225 Au across 5m a t  one  

end and 0.54% Pb, 0.68% Zn, 23.18 A g ,  and 0.075 Au across 5m a t  

the o t h e r  w i t h  t h e  i n t e r v e n i n g  l l m  l e f t  unsampled. 

T h e  North Zone i s  a l i g n e d  a l o n g  t h e  same s t r u c t u r e  as 
t h e  Main Zone and t h e  Scree Zone w h i c h  i n d i c a t e s  t h a t  t h e  t o t a l  

0-f ?he l eng th ,mine ra l i zed  s t r u c t u r e  cou ld  be i n  excess of 3.0 k m .  

A d d i t i o n a l  d r i l l i n g  i s  recommended t o  tes t  t h e  zones  
w i t h  t h e  o b j e c t i v e  t o  deve lop  d e p o s i t s  of h i g h e r  tonnages  and 

g r a d e s .  
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INTRODUCTION 

Location, Access 8 Physioqraphy 

The New Moon property i s  located on the eastern margin 

of the Coast Range Mountains approximately 100 k m  south of 

Smithers i n  west-central Bri t ish Columbia. The claims centered 

a t  5 3 O  5 7 ' N  and 1 2 7 O  45'E, NTS 93E/13 ,  occur within the Omineca 

Mining Division. Access i s  by helicopter from Smithers, Terrace 

or  Houston. A 74 km all-weather gravel road connects Houston 

with a staging area on the eas t  side of Morice Lake. From there 

it i s  18 km by hel icopter  across the lake t o  the base camp a t  the  

centre of the property. (Figure 1) 

Elevations on the property vary considerably from 775m 
(2500 f t )  a t  Morice Lake t o  above 2200m ( 7 2 0 0  f t )  a t  some of the  

peaks. The t e r r a i n  i s  characterized by steep ridges and large U- 

shaped valleys.  The cent ra l  par t  of the property, where m o s t  of 

the  work described i n  t h i s  report was carr ied out,  i s  an alpine 

plateau a t  about 2 1 0 0 m  (6800 f t )  elevation. 

Vegetation i s  altitude-dependent, with small spruce, 
pine and a lder  i n  the valleys w i t h  sparse patches of grass a t  t he  

higher locales .  The t r e e  l i ne  is  a t  approximately 1 4 0 0 m .  The 

higher pa r t s  of the property, par t icu lar ly  the northeast facing 

slopes, a re  covered by small alpine g lac ie rs  and snow f i e l d s .  
Wildlife consis ts  primarily of marmots, birds ,  and occasional 

mountain goats and bears. 

Property D e f i n i t i o n  and C l a i m  S t a t u s  

The New Moon property i s  a polymetallic prospect w i t h  

s ign i f icant  values present i n  gold, s i l v e r ,  lead, zinc and 

copper. Fourteen mineralized zones w i t h  several separate s ty l e s  
of mineralization a re  known. The current emphasis i s  o n  the 



- 4 -  

BRITISH 
Scole 

R T Y  

TION 

-\.. 
,..,:..eo \ 

~~ ~~~ ~ 

NEWMONT EXPLOR4IKN OF CANAOA Lm. 
N E W ,  MOON PROERTY 

LOCATION MAP ~ - 

IS 93E/13 - 5 0 S K n  IO 

I.C. D.V. - I.C. I 



- 5 -  

gold- s i 1 ve r l e a d ,  z i nc bea r i  ng v e i  n-s tockwork m i  ne ra l  i za t i on. 

The property i s  s t i l l  a t  the e x p l o r a t i o n  s t a g e ,  w i t h  the 

p r i n c i p a l  work methods b e i n g  ( a )  mapping and p r o s p e c t i n g ,  (b)  

t r e n c h i n g  and sampling,  and ( c )  diamond d r i l l i n g .  

The property has been  h e l d  unde r  o p t i o n  f r o m  prospector 

C. K o w a l l  s i n c e  June  1985 by Newmont Mines Limi ted .  Newmont 

E x p l o r a t i o n  o f  Canada Limi ted  i s  the operator. The property 

c o n s i s t s  of 22 con t iguous  c l a i m s  t o t a l l i n g  375 u n i t s ,  l i s t e d  a s  
fo l lows :  

C l a i m  N a m e  

Misty Day 

Copper C l i f f  

New Moon 

F u l l  Moon 
Lunar 1 

Lunar  2 

Lunar  3 

Lunar  4 

Lunar 5 

Lunar  6 

Lunar 7 

Lunar  8 
Lunar 9 

Lunar  10  

Lunar 11 

Lunar  1 2  
Lunar 1 3  

Lunar  1 4  

Lunar 1 5  

Lunar  1 6  

Lunar 17  

Lunar  18 

Number 

832 

833 

834 

4163 

4718 

4719 

4720 

4764 

4765 

4836 

4837 

4838 

4839 

4840 

4841 

4842 

4843 

4844 

4845 

4852 

4853 

4854 

U n i t s  

1 2  

1 2  

20 

8 

18 

1 4  

1 6  

18 

1 2  

20 

18 

20 

20 

20 

20 

2 0  

20  

20 

20 

20 

15 

1 2  

D a t e  of Record 

October 2 1 ,  1977 

October 2 1 ,  1977 

October 2 1 ,  1977 

August 12 ,  1981 
August 19 ,  1982 

August 19 ,  1982 

August 19,  1982 

September 2 1 ,  1982 

September 2 1 ,  1982 

October 2 1 ,  1982 

October 2 1 ,  1982 

October 21, 1982 
October 2 1 ,  1982 

October 2 1 ,  1982 

October 2 1 ,  1982 

October 2 1 ,  1982 

October 21, 1982 

October 2 1 ,  1982 

October 2 1 ,  1982 

October 2 1 ,  1982 

O c t o b e r  2 1 ,  1982 

October 2 1 ,  1982 
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w 
History 

w 

E a r l y  work c o n c e n t r a t e d  o n  m i n e r a l i z a t i o n  exposed i n  

outcrop and r u b b l e  o n  the plateau,  w h i l e  l a t e r  programs 
c o n c e n t r a t e d  on  t h e  vo lcanogen ic  mass ive  s u l p h i d e  p o t e n t i a l  of 
t h e  p r o p e r t y .  

1967-68 Phe lps  Dodge C o r p o r a t i o n  of Canada 

- s t a k e d  PC 1-36 c l a i m s  t o  c o v e r  m i n e r a l  showings l o c a t e d  

o n  t h e  c e n t r a l  p l a t e a u  area, 

- 9 t r e n c h e s  t o t a l l i n g  2 1 1 m  blasted and sampled, 

- area mapped, 

- 6 men employed f o r  6 weeks.  

1969 

1970 

1971 

1972 

S i l v e r  S tanda rd  Mines 

- area t o  the s o u t h  o f  t h e  PC c l a i m s  prospected by C.  

K o w a l l  r e s u l t s  i n  the d i s c o v e r y  of banded, copper -  

b e a r i n g  massive s u l p h i d e  b o u l d e r s  whose probable s o u r c e  

i s  under  a g lac ie r ,  

- area s t a k e d ,  no f u r t h e r  work. 

Aggres s ive  Mini ng 

- r e s t a k e s  the l a p s e d  PC 1-36 as the JOW 1-20. 

Aggres s ive  M i  n i  ng 

- area mapped by R.W.  Phend le r  (1'' = 400'), 

- Crone JEM s u r v e y ,  6 l i n e s  t o t a l l i n g  5000' a t  5 0 '  

i n t e r v a l s  w i t h  a co i l  s e p a r a t i o n  o f  2 0 0 ' .  

Aggres s ive  Mining 

- Mag and EM su rvey  completed,  

- geochem s u r v e y  r e s u l t s  i n  101  samples  b e i n g  t a k e n  from 

150 '  o f  t r e n c h i n g ,  

- 5 BQ d r i l l  holes (312m) completed on t h e  JOW 4,  

- r e s u l t s  o u t l i n e d  a zone 7.6 t o  9.lm wide x 165m l o n g  

t h a t  a v e r a g e s  1 .74% Pb and 5.43% Zn, s i l v e r  and gold  
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were not systematically sampled. 
- spot anomalies up t o  .ll 02 A u / t  located i n  shor t  

sect ions i n  d r i l l  core with l e s s  than 1 oz Ag. 

- a composite of the in te rsec t ions  of the d r i l l  core 

shows the  zone t o  average 2.97% Pb, 8.52% Zn, 0.79 oz 
Ag and 0.046 oz Au across 5.6m. 

- claims dropped because s i l v e r  values were low, 

1977 C.  Kowall 

- stakes the lapsed JOW 1-20 a s  the Misty Day, New Moon 

and Copper C l i f f .  

1978 Si lver  Standard-Norcen & Aquitaine 

- Si lver  Standard optioned the claims from C. Kowall and 

i n  t u r n  optioned them t o  a jo in t  venture consisting of 

Norcen and Aquitaine, the purpose of which was t o  

explore the massive sulphide poten t ia l ,  

- l imited prospecting and detai led geologic mapping along 

with minor ground VLF and magnetic surveys ident i f ied  a 

favourable volcanogenic environment, 

- option dropped as log i s t i c s  unfavourable. 

1981 Great Western Petroleum Corporation 

- optioned the claims from Kowall, 

- completed a helicopter VLF-EM and magnetometer survey, 

1982 St. Joe Canada 

- optioned the claims i n  A u g u s t  1982 from Great West, 

- carr ied out a helicopter EM and magnetic survey, 

- staked the Lunar 1-18 claims. 

1983 S t .  Joe Canada 

- UTEM and mag surveys, mapping and sampling around the 

massive sulphide ta rge t  under the New Moon Glacier, 

- I P  and mag surveys, mapping, sampling on the plateau 

polymetallic zone. 
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w 
1984 S t .  Joe Canada 

- completed 4 BQ diamond d r i l l  holes t o t a l l i n g  9 3 6 m  t o  

locate the source of the massive sulphide boulders. 

Failed t o  find any s ignif icant  mineralization. 

1985 Newmont Exploration of Canada 

- S t .  Joe and Great West options terminated, 

- Newmont options claims from C. Kowall, 

- mapping a t  1:10,000 and prospecting over 40% of 

property, 
- cleaned out and sampled old trenches, dug new ones, 

mapping and mag survey over 4 selected areas on the  

polymetallic zones on the plateau. 

Work Summary 

W 
A s  a r e su l t  of Newmont's 1985 exploration plus the work 

of past  operators, it was decided t h a t  the purpose of the 1986 

program would be t o  d r i l l  t e s t  three of the plateau zones (cal led 

the Main, Splay and Misty Day) t o  depth and l a t e r a l l y .  I n  

addition, mapping-prospect i ng- t re nchi ng- samp 1 i ng would be 

continued over much of the remainder of t h i s  large property t o  
discover new zones and b r i n g  them along t o  the d r i l l i n g  stage, i f  

warranted. 

The 1986 exploration program was carr ied out from June 
26 t o  September 10, u t i l i z i n g  7 1 6  man days of employee's time 

plus another 154 man days by the d r i l l  contractor. Personnel 

consisted o f :  

D .  Visagie - Project Geologist G .  Malensek - Field Assistant 

D.  Bohme - Geologist M .  Savage - Field Assistant 

W I .  Casidy - Geologic Technician G .  Mountford - Field A s s i s t a n t  

C. Kowall - Prospector P.  W i t t  - Field Assistant 

D .  Barnett - Tractor Operator D. Visagie - Cook 

B. Anderson - Field Assistant A. Howard - Cook 
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For the sake of completeness, t h i s  report includes some 

of the r e su l t s  of 1985 work where appropriate, however, only 1986 

costs  a re  given i n  the cost  statement. I n  pa r t i cu la r  t h i s  
applies t o  the geologic mapping, hand trenching and chip 

sampling. Work summaries and methods a re  described below: 

w 

Geologic Mapping: Reconnaissance-type mapping a t  1:10,000 

sca le  was continued i n  1986 so t h a t  most of the property has 

now been covered. A n  area of 4,000 hectares was mapped i n  
1986. Control for  t h i s  work was provided by a i r  photo, 
a l t imeter  and a topographic base map w i t h  a 500 foot ( 1 5 2 m )  

contour interval .  The work was done from f l y  camps, w i t h  

helicopter set-outs whenever possible.  Detailed mapping of 

areas containing the mineralized zones was done a t  1:SOO 
scale ,  w i t h  trench geology plot ted a t  1:250 scale.  Control 

was provided by a gr id  marked w i t h  l a t h  pickets ,  l a id  out by 

Brunton compass, w i t h  a l i n e  spacing of 2 5 m  and s t a t i o n  

spacing of 2 5 m .  

Geochemistry: A stream sediment survey resulted i n  31 s i l t  

samples. Rock chip samples of trenches, outcrop, f l oa t  and 

d r i l l  core to t a l l ed  1420. 

Geophysics: A r e s i s t i v i t y  survey u s i n g  a VLF-EMR instrument 

was carr ied o u t  over 4 . 5  l i n e  kilometres w i t h  376 readings 

taken a t  s t a t ion  in te rva ls  of 1 2 . 5 m .  

Trenching: 58 bulldozer trenches t o t a l l i n g  1074m i n  length 

were dug on the plateau i n  the v ic in i ty  of the Main, Splay, 

Misty Day and Rhyolite Flats Zones. The equipment used was 

a John Deere 450 t r ac to r  rented from Coast Tractor. Trench 

deDths were commonly 0 .3  t o  1 . 0 m .  Bedrock surface w a s  
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c l e a n e d  up by pick shove l  and broom, sample si tes marked by 

red p a i n t  o n  the rock, and  r e p r e s e n t a t i v e  chip samples o v e r  

measured l e n g t h s  t a k e n  by hammer and m o i l .  Sample l e n g t h s  

ranged f r o m  a b o u t  0.5 t o  1.0m i n  m i n e r a l i z e d  material  t o  1 . 0  

t o  2.0m where m i n e r a l i z a t i o n  w a s  weaker.  Sample w e i g h t s  

w e r e  a b o u t  2 t o  5 kg each .  Twenty-one hand-dug or b l a s t e d  

t r e n c h e s  t o t a l l i n g  142m i n  l e n g t h  w e r e  completed i n  1986 i n  

those o u t l y i n g  areas (main ly  t he  N o r t h  and Scree Zones) 

i n a c c e s s i b l e  t o  the  t rac tor .  

( e )  Diamond D r i l l i n g :  A program of 1 7  BQ diamond d r i l l  h o l e s  

r a n g i n g  f r o m  35 t o  255m deep and t o t a l l i n g  1529m i n  l e n g t h  
w a s  carried o u t  between A u g u s t  2 and September 5. Work w a s  

performed under  c o n t r a c t  by D J  D r i l l i n g  of S u r r e y ,  B .C .  

u s i n g  a Longyear 38 w i r e l i n e  d r i l l .  D r  i 1 1 i ng c o n d i t i o n s  

w e r e  g e n e r a l l y  good w i t h  ove rburden  b e i n g  absent.  However, 

some o f  the m i n e r a l i z e d  zones w e r e  c o n s i d e r a b l y  f r a c t u r e d ,  

r e s u l t i n g  i n  poor core recove ry  i n  s o m e  i n t e r s e c t i o n s .  N o  

d r i l l i n g  mud w a s  used.  D r i l l i n g  w a s  carried o u t  on  t w o  1 0  

h o u r  s h i f t s  per day, 7 days a w e e k .  Performance ave raged  

24.7m per  s h i f t ,  i n c l u d i n g  a l l  t i m e  s p e n t  moving between 

holes and t o  and f r o m  t h e  s t a g i n g  area.  D r i l l  hole c o l l a r  
l o c a t i o n s  w e r e  de te rmined  by t r a n s i t  survey:  t h e i r  az imuths  

w e r e  l a i d  o u t  by Brunton compass. A c i d  d i p  t es t s  w e r e  t a k e n  

a t  the bottom of  each h o l e ,  o r  a t  i r r e g u l a r  i n t e r v a l s  of 50 

t o  150m i n  the  deepe r  holes .  E l e v a t i o n s  are  w i t h  r e s p e c t  t o  

a base s t a t i o n  located a t  200N B 1 ,  w h e r e  a n  a l t i m e t e r  

r e a d i n g  p rov ided  a base e l e v a t i o n  of 2100m above sea l e v e l .  

T h e  d r i l l  core i s  stored a t  t he  base camp s i t e  on  t h e  

p l a t eau  nea r  the  Main Zone. 
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The work is  dis t r ibuted as  shown below: 

B u l l -  Hand or 
Claim dozer Blasted 
Name Trench Trench 

Misty Day X 
Copper Cl i f f  X 
New Moon 
F u l l  Moon 
Lunar 1 X 
Lunar 2 
Lunar 3 
Lunar 4 
Lunar 5 
Lunar 6 
Lunar 7 
Lunar 8 
Lunar 9 
Lunar 10 
Lunar 11 
Lunar 1 2  
Lunar 1 3  
Lunar 14 
Lunar 15  
Lunar 16 
Lunar 1 7  
Lunar 18 

D r i l l -  S i l t  
i n g  Sampling 

X 
X 

X 
X 

X 

X 

Infrastructure and Logistics 

X 
X 
X 
X 

X 

X 
X 
X 
X 

The workings on the New Moon property 

Geol VLF- 
Mappinq EMR 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

a re  presently 

accessible only by helicopter,  w i t h  bases being located a t  

Smithers, Terrace, Houston and Kitimat. Both Smithers and 
Terrace have da i ly  scheduled a i r  service t o  Vancouver. 

A 74 k m  all-weather gravel road from Houston comes t o  

w i t h i n  18 k m  of the centre of the property. For the purpose of 

mobilization, a staging area was selected.  Equipment was moved 

t o  the staging area u s i n g  low-beds and semi-trailers,  then broken 

down and flown t o  the workings u s i n g  a Bell 205 o r  206 

hel icopter .  Transportation costs for  the d r i l l i n g  equipment, 

t r a c t o r  and camp gear from the owners' premises within Bri t ish 

Columbia, and return thereto,  i s  included i n  the Cost Statement. 

Smithers, a town of 5,000 people, was used as a supply base for  
the pro jec t .  D u r i n g  the summer program, camp was serviced by 

weekly f l i g h t s  u s i n g  a Bell 206 helicopter.  
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I t  should be noted tha t  the provision of a t rac tor ,  and 

a Newmont operator t o  b u i l d  d r i l l  s i t e s  and roads i n  advance, 

made the d r i l l  job r u n  smoothly and saved money compared t o  an 

al l -hel icopter  d r i l l  job. Furthermore, t h e  t r ac to r  was avai lable  

f o r  trenching and accomplished f a r  more than could ever have been 

done by hand. 

w 

Possible sources of hydroelectric power f o r  m i n e  

development would be e i t h e r  a pr ivate  generating plant  a t  Kemano 

50 km t o  the south o r  the provincial  power gr id  a t  Houston 90 k m  

N E .  

REGIONAL GEOLOGY 

I n  1980 G . J .  Woodsworth compiled t h e  avai lable  geologic 

mapping of the Whitesail Map sheet (NTS 93E) a t  a scale of 

'Irrr 1:25,000 ( G . S . C .  Open Fi le  708) .  

The important contacts and rock types i n  the v ic in i ty  

of the New Moon property a re  outlined on Figure 2. The claims 

l i e  a t  the western l i m i t s  of the Hazelton Group (ear ly  t o  m i d  

Jurass ic )  i n  close proximity t o  the Coast Plutonic Complex. The 
Hazelton Group has been s u b d i v i d e d  local ly  i n t o  the Telkwa and 

Nilkitkwa Formations. The Telkwa Formation underlies most of the  

property. 

The name Telkwa Formation re fers  t o  the oldest  of three 

formations which make up the Hazelton Group (see Table I ) .  T h i s  

formation consists of a thick s u i t e  of calc-alkaline volcanic 

rocks t h a t  has been subdivided in to  5 d i s t i n c t  facies ,  of which 

the "Howson subaerial  facies"  composed of b r i g h t  red, maroon, 

purple, pink, grey, green, well-bedded, s l i g h t l y  deformed basa l t  

t o  rhyol i te  (dominantly andesite-dacite) , pyroclast ic  flows and 

t u f f s  deposited i n  a t e r r e s t r i a l  environment (Tipper and 

Richards, 1976)  i s  local ly  prominent. The Telkwa Formation is 

underlain and probably coeval w i t h  Lower Jurassic  Topley 

Intrusions and i s  overlain conformably by the Nilkitkwa 

Format i o  n . 



TABLE 1 
FORMATIONS, MEMBERS, AND F A C I E S  OF THE HAZELTON GROUP 

U n i t  L i tho loqy  Thickness  (m)  Aqe 

Smi t h e r s  
format i o n  

B a i t  Member 

Yuen M e h e r  

N i l k  i t kwa 
Forma t i o n  

C a r r u t h e r s  
Me& er  

An k w e  11 
Member 

Red T u f f  
Member 

Telkwa 
fo rma t ion  

Howson sub- 
a e r i a l  f a c i e s  

Babine s h e l f  
f a c i e s  

Ko t s i n e  
sllbaqueous 
f a c i e s  

Bear Lake 
s u b a e r i a l  
f a c i e s  

Greywacke, a r g i l l i t e ,  s i l t s t o n e ,  s a n d s t o n e ,  s h a r p s t o n e ,  
conglomerate ,  g l a u c o n i t i c  s a n d s t o n e ,  a s h - f a l l  t u f f ,  
t u f f a c e o u s  sed imen t s  

A r g i l l i t e ,  s i l t s t o n e ,  f i ne -g ra ined  greywacke, l i m e s t o n e ,  
s h a r p s t o n e  conglomerate  , t u f f  and t u f f a c e o u s  sed imen t s  

S i l t s t o n e ,  t u f f a c e o u s  s i l t s t o n e ,  r e d d i s h  t u f f ,  f i n e  t u f f -  
aceous  greywacke 

S h a l e ,  s i l t s t o n e ,  greywacke, l imy s h a l e ,  l i m e s t o n e ,  rhyo- 
d a c i t c  a i r f a l l  t u f f  and b r e c c i a ,  b a s a l t  

P i l l o w  b a s a l t ,  aquagene t u f f ,  b r e c c i a ,  minor f lows and 
l imes tone  

S u b a e r i a l  and aclbaqueous a l k a l i  o l i v i n e  b a s a l t ,  minor 
b a s a l t ,  minor aands tone  and l i m e s t o n e  

S u b a e r i a l  a i r f a l l  t u f f ,  l a p i l l i  t u f f ,  r h y o l i t e  t o  b a s a l t  
f low b r e c c i a  and t u f f ,  minor subaqueous v o l c a n i c s  

t a l c - a l k a l i n e  b a s a l t  t o  r h y o l i t e  f lows ;  b r e c c i a ,  t u f f ;  
i n t r a v o l c a n i c  s e d i m n t s ;  minor mar l  

Ca lc -a lka l ine  b a s a l t  t o  r h y o l i t e ;  s u b a e r i a l  and subaq- 
eous f lok,  b r e c c i a ,  and t u f f ;  l i m e s t o n e  , greywacke , 
s i l t s t o n e ,  and s h a l e  

b r e c c i a ,  t u f f ,  p i l l o w  b r e c c i a ;  l i m e s t o n e ,  greywacke, 
s i l t s t o n e  and s h a l e  

t a l c - a l k a l i n e  b a s a l t  t o  r h y o l i t e  f low,  b r e c c i a ,  and t u f f ;  
and i n t r a v o l c a n i c  sed imen t s  

t a l c - a l k a l i n e  b a s a l t  and r h y o l i t e ;  subaqueous f low,  

40 - 800 

30 - 450 

7 60 

30 - 1200 
60 

10 - 1000 

50 - 300 

1000 - 2500 
1000 ? 

30 - 1500 

2000 

Sikann i  c l a s -  S l lbae r i a l  conglomerate ,  s a n d s t o n e ,  mudstone, l a h a r ,  rhyo- 200 - 1000 
t i c - v o l c a n i c  d a c i t e  f low,  b r e c c i a ,  b a s a l t ,  a n d e s i t e ;  minor shal low- 
f a c i e s  marine s a n d s t o n e  and conglomerate  

Middle Toa rc i an  t o  Lower 
C a l l o v i a n  

Middle T o a r c i a n  t o  Middle 
EaJ o c  i a n  

Toa rc i an  t o  Middle Ea j o c i a n  

E a r l y  P l i c n s b a c h i a n  t o  
Middle Toa rc i an  

Late P l i e n s b a c h i a n  t o  
E a r l y  Toc rc i an  

Middle Toc rc i an  I 

P 
w 

Middle and ? L a t e  T w r c i a n  , 
Late Sinemurian t o  E a r l y  
P l i e n s b a c h i a n  

Source: Tipper b Richa rds ,  GSC B u l l c t i n  270, 1976 
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The Nilkitwa Formation i s  composed of shale,  s i l t s t o n e ,  

graywacke, limestone, rhyodacite, a i r f a l l  t u f f s  and breccias, and 

basa l t s .  The basal member of the Nilkitkwa Formation i s  the Red 

Tuf f  member composed of reddish calc-alkaline volcanic rocks, 

some of which a re  found around Morice Lake. The Red Tuff member 

i s  s imilar  t o  the Howson subaerial  facies ,  making t h e i r  exact 

d i s t i nc t ion  d i f f i c u l t .  Where possible,  the u n i t s  a re  separated 

on the basis  of t h e i r  relationships t o  overlying and underlying 

formations. Where such contacts a r e  absent, the separation of 

the two u n i t s  i s  dependent upon subt le  l i tho logic  differences.  

Tipper (G.S.C.) s t a t e s  t ha t  one of the prime difference i s  t h a t  

the Red Tuff member contains pervasive, t h i n  limestone and/or 

shale beds while the Howsen subaerial  facies  does not. 

The preservation of the Red Tuff member s t r a t a  has 

occurred where drop faul t ing,  has lowered blocks of the Red Tuffs 
w i n to  the surrounding Telkwa Formation. I t  i s  therefore possible 

t h a t  some of the mapped Howson rocks on the New Moon property may 

belong t o  the Red Tuff member. 

The Telkwa Formation rocks have been intruded by the 

Topley Intrusions which form calc-alkaline stocks and bathol i ths  

t h a t  are  Early Jurassic  i n  age. They form a s e r i e s  of bodies 

coincident with the Skeena Arch, and although they s t r i k e  

d i r ec t ly  toward the Coast Plutonic Complex they have not been 
recognized w i t h i n  it. These intrusions a re  thought t o  be 

contemporaneous w i t h  and intrusive i n t o  the Telkwa Formation. 

The intrusions a re  coincidental w i t h  the thickest  p i l e s  

of volcanics and are  associated w i t h  the grea tes t  abundance of 

ac id ic  extrusives.  They are  epizonal i n  character. O n  the New 

Moon property, roof pendants of volcanic s t r a t a  a re  well 

preserved, w i t h  some volcanic xenoliths near the contacts.  

Otherwise the contacts are sharp. 
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PROPERTY GEOLOGY 

Litholoqy 

The New Moon property i s  underlain by Lower t o  Middle 

Jurass ic  intermediate t o  f e l s i c  volcanics and volcaniclast ics  of 

the  Hazelton Group of which loca l ly  the Telkwa Formation is 

prominant. The volcanics i n  t u r n  have been cut by various dykes 

and i n t r u s i v e  bodies. To date 16 rock types have been ident i f ied  

and are  outlined on Figures 3 and 4. For reporting purposes the  

various types have been grouped where possible. 

U n i t  1 
- 

Qv 
U n i t  2 

U n i t  3 
- 

U n i t  4 
- 

U n i t  5 w - 

Andesitic Tuff 
f ine  t o  medium grained, green and maroon colored, 

includes green auto-brecciated flows, flows and 

breccia,  minor limestone. Calcareous. 

Hornfels 

f ine  grained, mauve t o  grey-green colored, contains 
noticeable b i o t i t e ,  tremolite,  and magnetite. Minor 

ca lc -s i l ica te  magnetite skarn included. 

Dacite Porphyry Flow 
f ine  grained, l i g h t  grey t o  maroon colored, contains 

feldspar phenocrysts up t o  5mm i n  s ize .  Massive and 

brecciated.  

Dacitic Tuff - Agglomerate 

f ine  grained, l i g h t  green t o  f lesh pink colored, 

fragments up t o  20  cm included i n  agglomerate. I n  p a r t  

welded l a p i l l i  ( l a p i l l i  up t o  2 cm) and crys ta l  t u f f .  

Rhyolitic Flow and T u f f  

f ine  grained, l i g h t  grey-yellow colored, i n  par t  auto- 

brecciated includes agglomerate and quartz eye feldspar 

c rys ta l  t u f f  and tuf f  breccia. 
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U n i t  6 

U n i t  7 
- 

U n i t  8 

- 

Uni t  9 
hv - 

Cher ty  Tuff  - E x h a l i t e  

f i n e  g r a i n e d ,  l i g h t  g rey  c o l o r e d  t y p i c a l l y  forms beds 

up t o  l m  t h i c k ,  w e l l  l amina ted  o n  occasion. 

Maroon Tuff 

red-maroon-grey co lo red ,  medium g r a i n e d ,  subaerial ,  
i n c l u d e s  s o m e  r h y o l i t e  ejecta,  and narrow s e c t i o n s  o f  
f e l s i c  and i n t e r m e d i a t e  t u f f s ,  a n d e s i t i c  i n  

compos i t i o  n . 

F e l s i c  C r y s t a l  Tuff 

f i n e  g r a i n e d ,  l i g h t  g rey  c o l o r e d ,  c o n t a i n s  abundant  

q u a r t z  eyes  and l a t h s ,  e q u i v a l e n t  i n  par t  t o  u n i t s  4 

and 5. 

Andes i te  F l o w s  

f i n e  t o  medium g ra ined ,  g rey  t o  maroon c o l o r e d ,  

b r e c c i a t e d  o n  occas ion ,  r e l a t e d  t o  and c y c l i c a l l y  

i n t e r b e d d e d  wi th  u n i t  7 .  

U n i t  10-13 Dykes 

- v a r i a b l e  i n  composi t ion,  g r a i n  s i z e ,  and color 
- i n  g e n e r a l  the  maf ic  dykes are o l d e r  t h a n  t h e  f e l s i c  

dykes.  I n  p a r t  forms dyke s w a r m s .  

U n i t  14  Topley I n t r u s i v e  

- i n c l u d e s  G r a n i t e ,  Q u a r t z  Monzonite,  G r a n o d i o r i t e  

g e n e r a l l y  c o a r s e  g ra ined ,  l i g h t  t o  medium g r a y i s h  w h i t e  

colored. 

U n i t  15  A p l i t e  Dyke 

- m e d i u m  g r a i n e d  l i g h t  g r e e n  be ige  and w h i t e  colored. 

U n i t  16 A n d e s i t e  S i l l / F l o w  

- m e d i u m  g r a i n e d  g r e e n  colored, p l a g i o c l a s e  p h e n o c r y s t s  

up t o  0.5 c m  i n  s i z e  occur th roughou t .  
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Alterat ion 

The New Moon property i s  host t o  several  s ty les  of 

a l te ra t ion .  O n  a regional scale  the Howson subaerial  facies  i s  
extensively a l te red  with a regional development of zeol i tes ,  

epidote, prehnite and ca lc i te .  The low grade minerals epidote, 
prehnite and 

1) 

2) 

3 )  

ca lc i t e  occur i n  three forms: 

As veins, from approximately 30 c m  wide t o  f ine  

ve in le t s  l e s s  than lcm tha t  cut the  s t r a t a .  

As primary porosity f i l l i n g s  t h a t  form amygdules 
and cement the breccias. 

As a m a t r i x  component of secondary m i n e r a l s  i n  

pyroclastics and flows. 

The zeol i t iza t ion  tends t o  occur i n  andes i t ic  ra ther  
t h a n  rhyol i t ic  rocks. 

I n  
include: 

1) 

2 )  

addition t o  the above loca l  a l t e r a t i o n  zones can 

s i l i c i f i c a t i o n  along shear and f a u l t  zones, 

moderate clay a l t e r a t ion  (kaol inizat ion)  of the 

feldspar and on occasion saussur i t iza t ion ,  

ch lor i t iza t ion  of the mafic const i tuents  of some of 
the volcanic rocks, and 

minor k-spar r i m m i n g  of quartz veins. 
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Structure 

The t u f f s  and flows are  generally f l a t  t o  moderately 
dipping with no major folds being developed. S t ruc tura l ly ,  

fau l t ing  has had the most s ign i f icant  e f f ec t  on volcanic 

stratigraphy and i s  the prime local iz ing factor  i n  the development 

of the mineralized zones. Predominant f a u l t s  occur along e i t h e r  a 

NW-SE o r  NE-SW trend. Displacement for  the most pa r t  i s  generally 

minor l e s s  than 5m.  The faul t ing was probably caused e i t h e r  by 

underlying in t rus ive  a c t i v i t i e s  or  by d i l a t a n t  flexures i n  
response t o  l a t e r a l  s t r e s s  i n  a NW-SE direct ion.  Faults a re  

generally steeply t o  moderately dipping. 

Mineralization 

w Three types of mineralization have been ident i f ied  on  
the property: 

a )  Epithermal base and precious metal 

b) Massive banded sulphide - possibly volcanogenic 

c )  Magnetite skarn 

O f  the three, the epithermal i s  the most prevalent w i t h  1 2  of the 

14 located zones being c lass i f ied  as  such: 

1. Eipthermal Base and Precious Metal 

The mineralization occurs w i t h i n  or i n  close proximity t o  

quartz-carbonate vein f i l l e d  f a u l t  and f rac ture  zones. 

Typically the zones a re  composed of various combinations and 

grades of base and precious metals. Mineralization consis ts  

primarily of sphaler i te  and galena along w i t h  minor amounts of 

chalcopyrite,  pyri te  and malachite. Gold and s i l v e r  occur 

generally i n  association, b u t  not i n  a d i r ec t  correlat ion,  
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with the sulphides. Previously completed polished sect ion 

studies of samples taken from the Main Zone have shown 

electrum t o  be associated w i t h  pyr i te .  I n  addition one d r i l l  

core sample i n  an area of high s i l v e r  values on the Misty Day 

zone i s  thought t o  contain native s i l ve r .  

I n  form the sulphides occur both as  d i s t i n c t  semi-massive t o  
massive bands up t o  lOcm t h i c k  and a s  disseminations. A t  

surface the zones a re  characterized by manganese and hematite 

s ta ining.  Gossan has formed i n  areas of heavy sulphide. I n  

core, oxidation has been noted a t  depths of up t o  2 0 0 m .  

2 .  Massive Banded Sulphide - possibly volcanogenic 

Massive t o  semi-massive sulphide boulders have been located i n  
moraines emanating from a g lac ie r  located i n  the Boulder Zone. 

The boulders up t o  l m  i n  s i ze  a re  angular and form th ree  

d i s t i n c t  s ty l e s  of mineralization: 

a )  massive galena/sphalerite w i t h  pyr i te  i n  s i l i c i f i e d  

carbonatized and chlor i t ized andesi t ic  flows, 

b) heavy specular hematite, chalcopyrite, magnetite and minor 

spha ler i te  i n  jasperoidal cher t ,  

c )  chalcopyrite and py r i t e  i n  a ch lo r i t e  and epidote a l t e r ed  

grey cherty host rock. 

3. Skarn 

Skarn type mineralization occurs a t  the Shadow Valley showing. 

The skarn i s  composed of a massive magnetite lens i n  which 

minor chalcopyrite, pyr i te ,  galena and sphaler i te  occur. The 

lens i s  hosted by a calcareous horizon w i t h i n  hornfelsed 

andes i t ic  t u f f s .  The lens i s  exposed for  3 0 0 m  and i s  2 t o  3 m  

th ick.  
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EVALUATION OF ZONES 

F o u r t e e n  m i n e r a l i z e d  zones  are known t o  o c c u r  o n  the 

New Moon p r o p e r t y  r a n g i n g  f r o m  f o u r  zones  tha t  have  been d r i l l e d ,  

down t o  one t h a t  i s  known o n l y  th rough  a t r a i n  of m i n e r a l i z e d  

f l o a t  ( r u b b l e ) .  Their l o c a t i o n s  are shown o n  F i g u r e  4 and 5; 1 3  

of t h e m  l o c a t e d  i n  the c e n t r a l  par t  of the p r o p e r t y  are i n d i c a t e d  

on  F i g u r e  5. The zones  have  b e e n  e v a l u a t e d  through combina t ions  

of t r e n c h i n g ,  mapping, rock chip sampl ing  and diamond d r i l l i n g .  

The r e s u l t s  are  summarized below f o r  those zones  e x p l o r e d  by  

Newmont i n  1986, fo l lowed by brief r e f e r e n c e s  t o  those zones  

e x p l o r e d  i n  ear l ier  years. 

Main Z o n e  ( F i g u r e s  5-18) 

Trenching:  23 t r e n c h e s  t o t a l l i n g  639.9m 

D r i l l i n g :  I1 h o l e s  t o t a l l i n g  1159.5m 

T h e  r e s u l t s  of t h e  d r i l l i n g  and t r e n c h i n g  programs are 
summarized i n  Tables 2 and 3. Trenching  has o u t l i n e d  a zone t h a t  

i s  a t  l ea s t  250m long  by 1 t o  10.3m w i d e  ( a v e r a g i n g  4m) t ha t  

g r a d e s  a t  surface 3,14% Pb, 3.49% Zn, 0.77 oz  A g ,  0.065 oz  Au. 

T h e  s t r u c t u r e  h o s t i n g  t h e  zone e x t e n d s  a n o t h e r  75m t o  the n o r t h  

w i t h  l o w e r  g r a d e  v a l u e s ,  w h e r e  it i s  t h e n  t r u n c a t e d  by a snow- 

f i l l e d  c i r q u e .  Trenching  w a s  a t t e m p t e d  o n  the s o u t h e r n  e x t e n s i o n ,  

but w a s  u n s u c c e s s f u l  i n  r e a c h i n g  bedrock  due t o  t h i c k  scree c o v e r  

and  steep slopes. Thus the zone i s  s t i l l  open  i n  t h a t  d i r e c t i o n .  

M i n e r a l i z a t i o n  c o n s i s t s  of banded q u a r t z - c a r b o n a t e  

v e i n s  i n  pa r t  brecciated, t h a t  c o n t a i n  d i s s e m i n a t e d  t o  s e m i -  

mass ive  g a l e n a  and sphaler i te  w i t h  lesser  amounts of p y r i t e ,  
c h a l c o p y r i t e ,  malachite and a z u r i t e .  O v e r a l l  t he  zone i s  

e s t i m a t e d  t o  c o n t a i n  7% t o t a l  s u l p h i d e s  by volume. H e m a t i t e  i s  

found w i t h i n  t h e  hos t  t u f f s ,  w h i l e  manganese associated w i t h  the  

v e i n s  p r o b a b l y  r e s u l t s  from the  breakdown of  d o l o m i t e .  w 
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TABLE 2 

MAIN ZONE - TRENCH SUMMARY 

INTERSECTION GRADE 
Trench Length(m) Prom(m) To(m) Int(m) e Zn$ A g  oz/T Au oz/T 

1 33  4.8 
9 . 7  

1 3 . 0  
2 1 . 0  
2 8 . 0  

8 .0  
1 0 . 7  
2 0 . 0  
2 2 . 0  
29.0 

1 5 . 0  
2 2 . 0  
3 6 . 0  

2 6 . 0  

3 . 2  
1 . 0  
7 . 0  
1 . 0  
1 . 0  

3 . 0  
4 . 0  
6 .0  

5 . 7  

2 . 3 7  4 . 0 0  - 6 6  
6 . 1 4  8.86 1.08 
4 . 2 0  3 . 2 0  . 9 0  
7 . 2 2  0 . 6 5  .86 
1 . 4 8  3 . 2 6  -07  

1 . 7 1  2 . 7 8  - 4 7  
3 . 6 3  5 . 1 5  - 5 3  
2 . 7 3  3 . 4 5  - 4 1  

3 . 1 0  6 . 1 0  . 9 5  

* 060 
. 0 3 4  - 031 

- 0 5 0  

.079 
- 0 3 4  
. 0 2 7  

. 0 7 8  

- 006 

23 4 2  1 2 . 0  

3 0 . 0  

2 0 . 3  

18.0 

5 

32  

3 0  

4 6  

28  

4 2  

5 . 0  1 4 . 0  9.0 5 . 0 3  3 . 7 8  1 - 0 5  - 0 3 3  

14.0 1 8 . 0  4 .0  1 . 3 4  3 . 9 9  . 5 5  -089 
3 3 . 5  3 9 . 0  5 . 5  2 . 1 4  2 . 4 9  - 6 7  . lo6 
3 1 . 5  3 3 . 5  2 . 0  2 . 4 7  1 . 8 5  2 . 5 6  . 0 2 0  

1 7 . 5  2 3 . 5  6 .0  4 . 3 8  7 . 7 8  1 . 1 4  . 1 7 3  
2 6 . 0  2 8 . 0  2 . 0  0.98 2 . 6 5  - 3 7  - 0 0 4  
30.0 3 1 . 5  1 . 5  2 . 3 1  4 . 2 5  - 5 5  - 0 0 5  

31  44 

33 22 4 . 5  1 3 . 0  8 . 5  3 . 7 3  1 . 9 9  1 . 0 5  - 0 3 1  
1 3 . 0  1 6 . 0  3 . 0  4 . 8 3  0 . 6 2  1 . 2 0  .004 

2 . 7  1 4 . 0  1 0 . 3  2 . 4 3  2 . 6 6  - 7 0  - 0 4 7  
2 2 . 0  2 3 . 0  1 .o 1 . 0 5  1 . 6 4  . 2 2  .048 
4 6 . 2  48.0 0 .8  2 . 5 9  4 . 1 5  - 3 9  - 0 2 4  

1 9 . 0  2 2 . 5  3 . 0  3 . 3 1  3 . 8 0  1 - 6 0  - 1 0 9  

34 Irr 50  

35  

36 

1 3 . 5  
4 1  

1 4  
30  

9 . 0  1 7 . 0  8 . 0  2 . 3 0  2 . 4 0  - 5 1  - 1 0 8  
9 .0  1 4 . 0  5 . 0  3 . 3 0  3 . 1 0  . 5 6  . 1 5 0  
9 . 5  1 2 . 5  3 . 0  4.84 3 . 5 8  . 7 5  . 2 3 4  

37 

38  

6 0  

1 9 . 5  5 . 5  1 2 . 0  6 . 5  1 . 1 0  1 . 8 5  - 4 0  - 0 5 9  
5 . 0  8 . 0  3 . 0  1 . 1 8  3 . 1 4  . 7 2  . l o8  

1 . 0  1 . 5  0 . 5  2 . 2 6  1 . 9 6  - 3 5  . 0 2 2  
2 . 5  6 . 0  3 . 5  4 . 7 3  4 . 1 7  . 8 2  . 0 8 5  
3 . 0  5 . 5  2 . 5  6 . 1 5  4 . 7 7  . 8 7  . 1 1 5  

39 22 

4 0  

4 1  

4 2  

4 3  

44 

45  

14  

17  

1 2  

13  

8 

13  

N.S. N.S. N.S. N.S. N.S. N.S. N . S .  

4 .0  5 . 5  1 . 5  1 . 6 1  1 - 8 4  * 17 . 0 2 5  

N.S. N.S. N.S. N.S. N . S .  N . S .  N . S .  

N.S. N . S .  N.S. N . S .  N.S. N.S. N.S. 

4 .0  4 . 5  0 . 5  > 1  , 1  . 6 6  - 0 1 2  

0 . 5  1 . 0  0 . 5  1 . 3 1  1 . 3 9  - 0 7  < - 0 0 2  
3 . 0  4 . 5  1 . 5  1 . 6 3  1 . 4 4  .06 . 0 0 2  

4 6  

w 47  

3 7 . 4  

18  

19  

9 

1 0 . 0  1 4 . 2  4 . 2  3 . 0 7  5 . 2 2  - 5 3  .OS2 

1 . 5  2 . 0  0 . 5  2 . 7 8  1 . 4 9  - 1 6  . 0 2 0  

4 8  

49  

3 . 5  5 . 5  2 . 0  1 . 4 9  2 . 3 4  - 3 1  . 0 0 2  

5 . 0  7 . 5  2 . 5  3 . 3 0  3 . 2 0  - 5 8  .028 



H o l e  
N o .  Length - 

86-1 5 4 . 3  

i n c l .  

86-2 5 7 . 7  

i n c l .  
and 

86-3 7 1 . 9  

or 

86-4 1 1 3 . 1  

i n c l .  

86-5 1 2 5 . 9  
i n c l .  w I 

I) 

86-6 1 1 9 . 5  

86 -13  2 5 4 . 8  

86 -14  2 2 1 . 0  

86-15 3 4 . 7  

Prom(m) 

8.6 
1 7 . 8  
2 9 . 2  
3 3 . 2  

2 2 . 6  
3 4 . 7  
3 4 . 7  
3 8 . 1  

9 . 3  
2 0 . 6  
2 2 . 1  
2 3 . 1  
2 5 . 1  
2 7 . 2  
2 9 . 4  
2 2 . 1  

9 1 . 2  
9 1 . 7  
9 1 . 7  

9 6 . 5  
9 6 . 5  
98.1 
99.8 

1 0 2 . 5  
109.8 

3 5 . 4  
7 4 . 2  
8 6 . 6  

1 0 3 . 4  

3 5 . 4  
4 4 . 9  
5 7 . 8  

1 3 7 . 2  
1 4 4 . 2  
1 5 2 . 7  

4 2 . 0  
6 5 . 7  
9 3 . 7  

1 7 6 . 5  
1 8 0 . 2  

1 9 . 3  
2 5 . 0  

86 -16  3 5 . 4  

86 -17  7 6 . 2  
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TABLE 3 

&WIN ZONE - DRILL INTERSECTIONS 

To(m) 

1 0 . 2  
18.9 
3 4 . 2  
3 4 . 2  

2 4 . 5  
3 9 . 3  
3 7 . 0  
3 9 . 3  

9 . 9  
2 2 . 1  
2 3 . 1  
2 5 . 1  
2 7 . 2  
2 9 . 4  
3 2 . 2  
3 2 . 2  

9 1 . 7  
9 5 . 7  
9 3 . 3  

1 0 0 . 5  
98.1 
99.8 

1 0 0 . 5  
1 0 4 . 7  
1 1 0 . 3  

3 6 . 0  
7 5 . 9  
90.8 

1 0 7 . 7  

3 6 . 9  
4 9 . 9  
6 1 . 2  

1 3 9 . 6  
1 4 6 . 4  
1 5 8 . 5  

4 2 . 6  
6 6 . 8  
9 6 . 7  

1 8 0 . 2  
1 8 4 . 4  

2 0 . 7  
2 5 . 6  

I n t . ( m )  cu$ 

1.6 
1.1 
5 . 0  
1.0 

1.9 
4 . 6  . 2 7  
2 . 3  . 1 9  
1 . 2  - 6 8  

0 . 6  - 23 
1 . 5  
1 .0  - 2 1  
2 . 0  
2 . 1  
2 . 2  
2 .8 
0 . 1  

0 . 5  
4 .0  * 57 
1 . 6  . 4 0  

4.0 
1 . 6  
1 . 7  
0 . 7  
2 . 2  > 1% 
0 . 5  

0 .6  
1 . 7  
4 . 2  
4 . 3  . 3 6  

1 . 5  
5 . 0  
3 . 4  
2 . 4  - 2 9  
2 . 2  . 1 8  
5 . 8  . 1 2  

0 . 6  . 1 6  
1 . 1  -08 
3 . 0  
3 . 7  
4 . 2  . 2 3  

1 . 4  
0.6 

Pb% - 

-88 
2 . 4 9  
1 - 1 5  
3 . 9 3  

1 . 5 4  
2 . 4 0  
3 . 5 8  
2 . 0 8  

2 . 0 0  
0 . 1 9  
2 . 2 0  
0 . 0 5  
0 . 2 5  
0 . 2 8  
0 . 6 4  
0 . 5 2  

0 . 3 2  
2 . 4 3  
4 . 7 5  

0 . 4 1  
0 . 3 3  
0 . 1 5  
1 . 2 2  
0 . 1 0  
0 . 0 1  

1 . 3 1  
0 . 3 4  
1 . 2 4  
0 . 8 3  

1 . 2 5  
1 . 3 5  
1 . 0 8  
0 . 3 1  
0 . 4 7  
0 . 1 2  

0 . 5 7  
0 . 4 7  
0 . 9 7  
0 . 3 0  
3 . 6 0  

0 . 1 9  
0.89 

Zn% - 

3 . 6 4  
9 . 5 9  
3 . 1 9  

1 0 . 3 2  

5 . 9 3  
7 . 2 6  
8 . 5 7  

1 0 . 6 6  

6 . 0 1  
3 . 4 4  

1 2 . 6 5  
0 . 4 8  
5 . 8 8  
1 . 2 3  
5 . 5 8  
4.44 

1.09 
6 . 7 5  

1 1 . 1 0  

1 . 8 3  
1 . 8 9  
0 . 7 1  
4 . 4 3  
5 . 2 9  
1 . 3 9  

2 . 8 2  
1 . 4 1  
3 . 1 0  
3 . 3 5  

3 . 5 8  
3 . 0 9  
2 . 7 8  
2 . 6 1  
3 . 3 6  
1 . 2 9  

3 . 9 7  
3 . 0 5  
2 . 4 8  
1 . 9 7  

1 2 . 2 4  

0 . 9 6  
2 . 5 3  

N o  S i g n i f i c a n t  R e s u l t s  

N o  S i g n i f i c a n t  R e s u l t s  

Ag oz/T 

- 3 8  
. 4 7  
3 0  - 98 

- 50 
- 6 2  
. 7 5  
.85 

. 3 7  - 27 
- 3 4  - 0 3  
- 1 7  
. 3 1  
. 2 5  
. 2 1  

.06 

. 5 2  

. 5 2  

. 0 5  

. 0 6  
- 0 5  
. 1 6  
. 5 5  
. 1 3  

. 2 3  

. l l  

. 2 8  

. 3 5  

- 2 3  
. 1 9  
. 1 4  
. 1 6  
. 2 1  
. 0 5  

. 1 9  
- 1 5  
. 1 7  
. 1 7  
- 6 2  

2 . 7 7  
. 2 0  

Au oe/T 

. 0 2 9  
- 0 1 6  
- 0 3 2  
. 1 4 0  

- 0 2 3  
- 0 2 9  

. 0 1 7  

- 0 0 4  
. 0 0 2  
- 0 1 3  
. 0 0 2  
. 0 0 2  
.002 
- 0 1 1  
. 0 0 6  

f 0 0 2  
. 0 1 5  
. 0 2 6  

* 002 
. 0 0 2  
- 0 0 2  
. 0 0 2  
. 0 0 3  
- 0 0 2  

- 0 1 2  
- 0 2 1  
- 0 0 2  
- 0 2 0  

. 0 0 2  

. 0 0 2  
* 0 0 2  
f 0 0 2  
-008 
. 0 0 2  

. 0 0 2  
- 0 0 3  
. 0 3 4  
. 0 0 2  
- 0 4 2  

. 0 0 2  
- 0 0 4  

-048 
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D r i l l i n g  w a s  conducted a l o n g  s t r i k e  and down d i p  f r o m  

the p r e v i o u s l y  d r i l l e d  holes (1972)  t o  t e s t  for  e x t e n s i o n s  and  

explore the v e i n  system for more Au-Ag e n r i c h e d  p o r t i o n s .  C o r e  

r ecove ry  w a s  g e n e r a l l y  e x c e l l e n t ,  w i t h  the n o t a b l e  e x c e p t i o n  of 
s o m e  of the m i n e r a l i z e d  i n t e r c e p t s .  W i t h i n  the Main Zone, the 

q u a r t z  v e i n i n g  i s  h i g h l y  f r a c t u r e d  and b r e c c i a t e d  by t h e  h o s t  

f a u l t  system. I n  a d d i t i o n ,  o x i d a t i o n  has b e e n  noted t o  o c c u r  t o  a 

depth i n  e x c e s s  of 150m. N o  f a u l t  gouge w a s  s een .  T h e  deepest 

i n t e r s e c t i o n  ( i n  86-14) i s  200m v e r t i c a l l y  b e l o w  s u r f a c e  or 220m 

down dip.  The zone w a s  i n t e r s e c t e d  i n  a l l  b u t  the n o r t h e r n  m o s t  

hole. D r i l l i n g  h a s  shown the Main Zone t o  be composed o f  a series 
of q u a r t z  v e i n  sys tems t h a t  c o n t a i n  appreciable s u l p h i d e ,  

p r i m a r i l y  g a l e n a  and sphalerite.  T h e  zone appears t o  p i n c h  and 

s w e l l  a l o n g  s t r i k e  and down d i p  w i t h  grades b e i n g  v a r i a b l e .  I n  

g e n e r a l ,  g r a d e  and w i d t h  are less i n  d r i l l  core t h a n  a t  s u r f a c e .  

The zone appears t o  p i n c h  o u t  t o  the n o r t h  b u t  t h i s  may be o n l y  a 

rl(lr p r o d u c t  of e l e v a t i o n  i n  t h e  system. H o l e  86-16, a s h a l l o w  d r i l l  

t es t  l o c a t e d  a t  t h e  n o r t h e r n  end of the system, f a i l e d  t o  
i n t e r s e c t  t h e  zone.  However, a deep  t e s t  ( h o l e  86-14) l o c a t e d  

200m t o  t h e  s o u t h  i n t e r s e c t e d  a s t r o n g l y  developed s h e a r  zone f o r  

40m a t  135m below t h e  i n t e r p r e t e d  zone i n  86-16. Immediately 

b e l o w  the shear zone occurs a h e a v i l y  m i n e r a l i z e d  zone t h a t  

c o n t a i n s  a 4.2m s e c t i o n  a v e r a g i n g  0.23% Cu,  3.60% Pb, 12.24% Zn, 

0.62 oz  Ag and 0.042 oz  Au. H o l e  86-13, a deep  t e s t  l o c a t e d  150m 

s o u t h  o f  H o l e  14 ,  f a i l e d  t o  i n t e r s e c t  the zone a t  d e p t h .  I t  i s  

noted t h a t  holes 86-13 and 86-14 d i f f e r e n t  l i t h o l o g i e s  s u g g e s t i n g  

t h e  f a u l t i n g  o f  t h e  system a t  t h e  s o u t h  end a t  d e p t h .  The 

f a u l t i n g  a t  d e p t h  i s  g i v e n  c redence  by t h e  f a c t  t ha t  hole 86-4 

i n t e r s e c t e d  a 4.0m zone a v e r a g i n g  2.43% Pb, 6.75% Zn, 0.52 o z  Ag 

and 0.015 oz Au a t  approx ima te ly  70m above t h e  p r o j e c t i o n  of t h e  

zone i n  86-13. The f a i l u r e  t o  i n t e r s e c t  t h e  zone i n  86-13 may 

a l so  be i n  pa r t  caused  by t h e  rock t y p e .  The f e l s i c  t u f f  may be a 

poor  hos t  rock t h a t  does  n o t  f r a c t u r e  r e a d i l y  p r o v i d i n g  a pathway 

f o r  t h e  p e r c o l a t i n g  f l u i d s  . 9rr 
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Table 111, Cont'd. 

08.55 88.55 
1.32 1.32 
0.29 0.29 

Tr Tr 

0.73  
- - 

4.23 3.31 0.92 
0.72 3.50 2.78 

0.09 0.06 
0.10 0.04 
0.91 0.11 

0.03 
0.06 

- - - - - - - 
0.28 0.20 0.04 0.04 - 

100.00 9S.05 2.18 1.05 0.03 0.06 

&gram of Liber'n.(X) 93. 5R. 28. Tr 0. 

a. kclu&s iron oxides. 
b. Includes approx. 12 cemsaite ( m a 3 ) .  

75.19 75.19 
2.04 
0.31 
0.51 Tr 

0.73 4.59 

7.12 4.98 
5.69 4.91 

0.10 0.09 
0.80 2.84 0.86 

- 
- - 

0.10 - - - - 
0.75 0.63 

0.67 0.06 
0.09 0.06 

1.53 100.00 86.78- 

48. 87. 

2.04 
0.31 

2. I 4  
0.78 

0.03 

0.06 0.06 

0.02 
0.01 

4-29 1.16 

48. 27. 

Tr 
0.51 

0.01 

Tr 0.32 

Tr 98. 

4.59 

1.98 

0.07 

0.59 
0.n2 

7.2s 

63. 

1.84 1-04 
0.40 0.40 

Tr tr - 
0.31 0.31 

87.32 

0.99 0.83 0.16 
0.04 0.14 0.10 - 

87.32 

2.90 

0.01 0.10 
0.13 1.25 

tr Tr 

0.01 0. I I 

0.11 
1.38 
Tr 

0.4s 
0.12 
0.30 

0.02 0.43 

0.03 0.27 

0.26 0.1) 0.03 0.08 
1.82 - 0.22 0.11 1.49 

1.07 0.07 0.01 0.02 0.01 Tr 0.9s 

0.34 0.07 0.01 0.01 0.25 

100*00 3-53 0.87 0.17 0.02 0.44 94.97 

S2. 46- tr 0. 70. 

X 
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bl Twilight Zone ( F i g u r e s  5-9, 1 9 )  

Trenching:  4 t r e n c h e s  t o t a l l i n g  92m 

D r i l l i n g :  1 h o l e  of 1 0 1 . 2 m  

The T w i l i g h t  Zone i s  l o c a t e d  approximate ly  l O O m  g r i d  W 

of t h e  s o u t h  end of t h e  Main Zone. To d a t e  t r e n c h i n g  h a s  

o u t l i n e d  a zone t h a t  i s  30m long  by 1 t o  3 m  wide t h a t  i s  open t o  

t h e  s o u t h  b u t  a p p e a r s  a t  s u r f a c e  t o  p inch  o u t  t o  t h e  n o r t h .  

M i n e r a l i z a t i o n  c o n s i s t s  of q u a r t z  v e i n  h o s t e d  ga lena  and 

s p h a l e r i t e  w i t h  l e s s e r  amounts of p y r i t e  and c h a l c o p y r i t e .  

Grades and wid ths  a r e  v a r i a b l e  between t r e n c h e s .  A d r i l l  h o l e  

des igned  t o  t e s t  t h e  system a t  dep th  i n t e r s e c t e d  a 10m long  s h e a r  

zone 4 0 m  below t h e  s u r f a c e  t h a t  had a t  i t s  lower c o n t a c t  a 1 . 5 m  

q u a r t z  v e i n  ave rag ing  0.46% Cu,  2.698 Pb,  7 . 7 7 %  Zn, 1 . 1 0  o z  Ag 
and 0.007 oz A u .  Whereas t h e  s u l p h i d e s  i n  t h e  Main Zone e x h i b i t  

co l lo fo rm t e x t u r e s  t h o s e  i n  t h e  T w i l i g h t  Zone appear  t o  be more 

d i s semina ted  i n  c h a r a c t e r .  I t  i s  p o s s i b l e  t h a t  t h e  zone ex tends  

t o  g r i d  no r th  a s  t h e  s h e a r  s t r u c t u r e  i s  s t r o n g l y  developed a t  

d e p t h .  
Qw 

Splay Zone ( F i g u r e s  5-9, 20,  2 1 )  

Trenching:  3 t r e n c h e s  t o t a l l i n g  1 7 . 9 m  

D r i l l i n g :  2 d r i l l  h o l e s  t o t a l l i n g  104.6m 

The Splay  Zone i s  a n o r t h  s t r i k i n g  o f f s h o o t  of t h e  Main 

Zone. The Zone h a s  been  l o c a t e d  i n  f l o a t  and o u t c r o p  o v e r  a 1 2 5 m  

l e n g t h  wi th  wid ths  v a r y i n g  between 1 and 3 m .  The n o r t h e r n  

e x t e n s i o n  i s  t r u n c a t e d  by t h e  North Canyon Ci rque  w h i l e  t h e  

s o u t h e r n  e x t e n s i o n  merges w i t h  Main Zone a t  approximate ly  0+75S, 

o+oo. The m i n e r a l i z a t i o n ,  o c c u r r i n g  i n  t h e  f a u l t  c o n t r o l l e d  

q u a r t z  c a r b o n a t e  v e i n  system, c o n s i s t s  of d i s semina ted  and semi- 

massive occur rences  of ga l ena  and s p h a l e r i t e  w i t h  l e s s e r  amounts 

of c h a l c o p y r i t e ,  m a l a c h i t e  and p y r i t e .  
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TABLE 4 

TWILIGHT & SPLAY ZONES - TRENCH & D R I L L  RESULTS 

INTERSECTION GRADE 
Trench L e n q t h ( m )  F r o m ( m )  T o ( m )  I n t ( m )  Pb % Z n  % A g  opt Au  opt 

TWILIGHT ZONE 

50 19 12.5 14.0 1.5 6.99 4.2 .72 .040 
or 11.0 17.5 6.5 2.00 4.3 .32 .013 

53 25.55 11.0 14.0 3.0 0.50 2.71 .24 .042 

54 3.5 0.5 1.5 1.0 0.50 7.36 .24 .004 

SPLAY ZONE 

19 11.4 7.6 10.8 3.2 4.26 3.23 10.55 .012 

51 5.0 0.0 2.0 2.0 0.52 1.17 0.93 .020 

52 1.5 0.0 1.5 1.5 7.98 10.37 2.04 .012 
'ppsr 

H o l e  
N o .  L e n q t h  

TWILIGHT 

86-7 

SPLAY 

86-8 

86-9 

101.2 

55.2 

49.4 

F r o m ( m )  T o ( m )  

58.2 59.7 

27.7 29.0 
33.1 34.7 

28.4 29.0 

I n t .  ( m )  

1.5 

1.3 
1.6 

0.6 

- Cu% - Pb% Zn% A g  opt A u  opt 

0.46 2.69 7.77 1.10 .007 

1.71 2.55 3.30 
0.14 0.34 1.80 

0.17 2.22 0.95 

.005 

.003 

.004 
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Trench  v a l u e s  are v a r i a b l e  w i t h  the  best t r e n c h  located 

a t  the ext reme n o r t h  of the zone a v e r a g i n g  4.26% Pb, 3.23% Zn, 

10.55 oz  Ag and 0.028 oz Au across 3.2m. 

Two d r i l l  holes w e r e  l o c a t e d  t o  t e s t  the zone a t  25m 

depth. The best s e c t i o n  averaged  1.71% Pb, 2.55% Zn, 3.30 oz Au 

and 0.005 oz Au o v e r  1.3m. I n  d r i l l  core the zone appears t o  

c o n s i s t  of t w o  d i s t i n c t  para l le l  q u a r t z - c a r b o n a t e  v e i n s  w h i c h  are 
i n  part  f r a c t u r e d  and recemented.  O u t s i d e  of the v e i n s  

m i n e r a l i z a t i o n  i s  n e g l i g i b l e ,  c o n s i s t i n g  of trace d i s s e m i n a t i o n s  

of p y r i t e .  The Zone d i p s  a t  approx ima te ly  70°E. 

Misty Day ( F i g u r e s  22-28) 

Trenching:  14  t r e n c h e s  t o t a l l i n g  190.9m 

D r i l l i n g :  3 h o l e s  t o t a l l i n g  1643m 

T h e  Misty Day g r i d  i s  l o c a t e d  approx ima te ly  600m w e s t  

of the P l a t e a u  G r i d ,  and as  o u t l i n e d  by t r e n c h i n g  i s  a t  l eas t  

350m long  by 0 .5  t o  3m wide. The n o r t h e r n  e x t e n s i o n  i s  t r u n c a t e d  

by the North Canyon Ci rque ,  w h i l e  the s o u t h e r n  i s  d r i f t  cove red .  

The Zone, i n  p a r t  p a r a l l e l i n g  the  Main Zone, consis ts  o f  a f a u l t  
c o n t r o l l e d  q u a r t z - c a r b o n a t e  v e i n  sys tem i n  w h i c h  v a r i a b l e  amounts 

o f  d i s s e m i n a t e d  g a l e n a  and sphalerite a l o n g  w i t h  lesser amounts 

of c h a l c o p y r i t e  p y r i t e  and malachite o c c u r .  However, u n l i k e  the  

Main Zone which dips  60-80° S E ,  t h e  Mis ty  Day Zone d i p s  60-80° 

NW. A m o r e  s i g n i f i c a n t  d i f f e r e n c e  i s  the f ac t  t h a t  whereas t h e  

Main and Twilight Zones c o n t a i n  more t h a n  5% combined g a l e n a  + 
sphaler i te  at s u r f a c e ,  the s u l p h i d e  c o n t e n t  o n  t h e  Misty Day 

r a r e l y  t o t a l s  3%. Unl ike  t he  other zones  o n  t h e  p la teau ,  the 

Misty Day c o n t a i n s  much m o r e  s i l v e r ,  w i t h  the best t r e n c h  

a v e r a g i n g  0.13 % Pb, 0.37% Zn, 16.62 oz  Ag and 0.008 oz Au o v e r  

3m. 
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Three d r i l l  h o l e s  l o c a t e d  o v e r  a 220m s t r i k e  l e n g t h  

w e r e  d r i l l e d  t o  tes t  t h e  down d i p  e x t e n s i o n  a t  a 25m v e r t i c a l  

depth. I n  g e n e r a l  the zone appears t o  be bet ter  m i n e r a l i z e d  a t  

depth. H o l e  86-11 d r i l l e d  under  the p r e v i o u s l y  mentioned 3m zone 

i n t e r s e c t e d  a 6.2m ( t r u e  w i d t h  4.5m) sect ion t h a t  a v e r a g e s  0.66% 

Pb, 2.15% Zn, 38.6 oz Ag and 0.075 o z  Au. I n  t h i s  h o l e  n a t i v e  

s i l v e r  w a s  i d e n t i f i e d .  

T h e  d i f f e r e n c e s  i n  m e t a l  c o n t e n t  between the Main- 

Twi l igh t -Sp lay  zones and the Misty Day zone may be due t o  m e t a l  

z o n a t i o n  w i t h i n  the epithermal system, w i t h  the Mis ty  Day b e i n g  

higher up i n  t h e  sys tem.  

Rhyolite Flats  ( F i g u r e s  29 & 30) 

Trenching:  11 t r e n c h e s  t o t a l l i n g  103m 

The R h y o l i t e  F l a t s  Zone i s  l o c a t e d  400m w e s t  of the 

Misty Day Zone. Trenching  has o u t l i n e d  a zone t ha t  i s  250m l o n g  

by  1 t o  4m w i d e .  The zone a t  su r f ace  appears t o  p i n c h  o u t  t o  the 

east ,  w h i l e  t o  t h e  w e s t  it appears t o  have  been  f a u l t e d .  

P r o s p e c t i n g  has f a i l e d  t o  locate the w e s t e r n  e x t e n s i o n  as t h e  

area i s  d r i f t  covered .  

M i n e r a l i z a t i o n  c o n s i s t s  of v a r i a b l e  amounts of g a l e n a ,  

sphaler i te  and c h a l c o p y r i t e  a l o n g  w i t h  minor p y r i t e  and  malachite 

l o c a t e d  w i t h  a f a u l t  c o n t r o l l e d  q u a r t z  v e i n .  I n  comparison t o  

other zones ,  carbonate w i t h i n  the v e i n  sys tem i s  minor.  R e s u l t s  

are  g e n e r a l l y  l o w ,  a l t h o u g h  a t  the w e s t e r n  end of  t he  sys tem a l m  
i n t e r s e c t i o n  averaged  2.29% Pb,  4.99% Zn, 0 .26 oz  Ag, 0.020 oz 
Au . 
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N o r t h  Zone ( F i g u r e s  31 & 32)  

Trenching:  2 1  hand trenches t o t a l l i n g  141.7m 

The North Zone o c c u r s  approx ima te ly  2 km t o  t h e  n o r t h  

o f  and a l o n g  s t r i k e  from the Main Zone. I t  l i e s  on  and a d j a c e n t  

t o  a n o r t h e a s t  s t r i k i n g  r i d g e .  The zone encompasses a 600 x l O O m  

a r e a  i n  which s e v e r a l  q u a r t z  c a r b o n a t e  v e i n  sys tems o c c u r  i n  
a n d e s i t i c  and r h y o l i t i c  t u f f s  and f lows .  M i n e r a l i z a t i o n  c o n s i s t s  

of  v a r i a b l e  amounts of g a l e n a  and s p h a l e r i t e ,  g e n e r a l l y  less  t h a n  

2 % ,  w i t h  l esser  c h a l c o p y r i t e  and p y r i t e .  They o c c u r  p r i m a r i l y  a s  

d i s s e m i n a t i o n s  and o n  o c c a s i o n  a s  c o l l o f o r m  bands w i t h i n  t h e  

v e i n s .  Minor d i s s e m i n a t e d  p y r i t e  occurs i n  the host v o l c a n i c s .  

I n  g e n e r a l ,  t h e  zone a p p e a r s  t o  be base metal poor ,  precious 
m e t a l  r i ch ,  w i t h  no d i r e c t  c o r r e l a t i o n  between m e t a l s .  Examples 

a r e  Trench 1 4  (4 .70% Pb,  4 .89% Zn, 8 . 3 2  o z  Ag, 0.054 oz Au across 

4m) and Trench 7 (0 .11% Pb,  0.13% Zn, 11.11 oz Ag, 0.009 oz Au 

a c r o s s  4m). The best  sampled o u t c r o p  a v e r a g e s  1 .26% Pb ,  2.38% 

Zn, 34.12 o z  Ag, 0.225 oz Au a c r o s s  5m fo l lowed by a n  l l m  

unsampled s e c t i o n ,  and t h e n  a n o t h e r  5m s e c t i o n  a v e r a g i n g  0 .54% 

Pb, 0.68% Zn, 23.18 oz Ag and 0.075 oz Au. A l t e r a t i o n  i s  weakly 

developed  c o n s i s t i n g  o f  minor zones  o f  s i l i c i f i c a t i o n  and 

c h l o r i t e .  The l a c k  of s u l p h i d e  i n  t h e  N o r t h  Zone i n  compar ison  

t o  the Main Zone may i n d i c a t e  t h a t  the N o r t h  Zone i s  h i g h e r  i n  
t h e  e p i t h e r m a l  sys tem.  

PPI 

The d i f f i c u l t  a c c e s s i b i l i t y  of t h e  zone h a s  l i m i t e d  

e x p l o r a t i o n  t o  d a t e .  I n  a d d i t i o n ,  due t o  t i m e  c o n s t r a i n t s  and 

p r i o r i t i e s  e l sewhere  o n  the p r o p e r t y ,  o n l y  a l i m i t e d  amount of 

e x p l o r a t i o n  w a s  completed i n  t h i s  a rea .  

T h e  Nor th  Zone a p p e a r s  t o  be open  a l o n g  s t r i k e ,  b u t  

e x p l o r a t i o n  t o  d e t e r m i n e  i t s  e x t e n t  w i l l  be l i m i t e d  by s t e e p  

topography and snow c o v e r .  
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Scree Zone (Figure 33) 

The Scree Zone was discovered l a t e  i n  the season and as 
such has had only a small amount of work completed on it. I t  is 
located along s t r i k e  approximately half way between the Main and 

North Zones. I t  consists of extensive quartz f l o a t  and l imited 

outcrop located over a 7 5 m  x 3 0 0 m  area. Mineralization consis ts  

of quartz-vein hosted disseminated t o  semi-massive galena and 

sphaler i te  with lesser  chalcopyrite and pyr i te .  The zone i s  

underlain by rhyo l i t i c  t o  andesi t ic  t u f f s  and flows. Alterat ion 
consis ts  of weak K-feldspar rimming of quartz veins, and on 

occasion pervasive but weak ch lor i te  and/or carbonate a l t e r a t i o n  

of the host volcanics. The vein system appears t o  s t r i k e  NE 

although lack of outcrop makes t h i s  d i f f i c u l t  to determine. A 

limited number of samples were taken over selected w i d t h s  f r o m  

outcrops located through the zone. Results vary from 0.05% Pb, 

0.09% Zn, 0 .32 oz A g ,  l e s s  than 0.003 oz Au t o  8.65% Pb, 6.98% 

Z n ,  0.58 oz A g ,  0.006 oz Au over l m  lengths. S i lver  and gold 
values vary u p  t o  2 . 2 5  and 0.030 o z  respectively. The Scree Zone 

is  open along s t r i k e  although extensions a re  snow and i c e  
covered. 

Creek Zone (Figure 5)  
Trenching: 1 trench 6 m  long 

The Creek Zone i s  located about 4 0 0 m  southeast of the 

centre of the Plateau G r i d .  I t  consis ts  of minor quartz-vein 

stockwork and attendant s i l i f i c a t i o n  located i n  boulders over a 

10 x 20m area.  The veins, generally 1-5 cm thick,  contain minor 
galena and sphaler i te ,  along w i t h  t race  chalcopyrite. A trench 

located i n  the centre of the boulders intersected only f a u l t  

gouge a t  0 . 5 m  depth. Two samples taken from the gouge f a i l ed  to  

produce any s igni f icant  values. 
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Camp Zone ( F i g u r e  5 )  

Trenching:  2 t r e n c h e s  t o t a l l i n g  25m 

The Camp Zone i s  located 400111 SW of t h e  NE c o r n e r  o f  

the  P l a t e a u  Gr id .  The Zone, hosted by r h y o l i t e  t u f f s ,  c o n s i s t s  

of narrow 1-10 c m  q u a r t z  v e i n s  t h a t  have  been found pr imar i ly  i n  
f l o a t  over a 200 x 5m area, t h e  zone t r e n d s  a t  045O and dips 

s t e e p l y  SE. M i n e r a l i z a t i o n  c o n s i s t s  of minor ( less t h a n  2 % )  
g a l e n a ,  sphalerite and p y r i t e .  A l t e r a t i o n  i s  minimal.  

Two trenches 10m apart  w e r e  dug i n  the m o s t  p romis ing  

area. R e s u l t s  of  the sampling w e r e  l a r g e l y  n e g a t i v e ,  w i t h  the 

best s e c t i o n  a v e r a g i n g  0.83% Pb, 0.21% Zn, 0.25 oz Ag, 0.004 oz 
Au o v e r  l m .  

The Zone i s  t runca ted  by a f a u l t  dyke t o  the eas t  and 

i s  covered  by t a l u s  t o  t h e  w e s t .  

Lunar Showinq ( F i g u r e  34)  

The Lunar showing i s  located a l o n g  the e a s t e r n  boundary 

of  Lunar 4 c l a i m .  The  n o r t h - t r e n d i n g  wes t -d ipping  zone 

encompasses a 700 x 50m area c e n t e r e d  about t h e  f a u l t  c o n t a c t  

be tween  r h y o l i t e  and a n d e s i t i c  t u f f s .  The f a u l t  c o n t a c t  has weak 

a t t e n d a n t  q u a r t z  v e i n i n g  th roughou t ,  w i t h  t he  v e i n s  g e n e r a l l y  

b e i n g  1-5 c m  i n  th ickness .  Traces of p y r i t e  are  d i s s e m i n a t e d  

t h r o u g h o u t  t h e  host ,  wh i l e  the q u a r t z  v e i n s  have  both minor 
p y r i t e  and c h a l c o p y r i t e .  Due t o  o x i d a t i o n  the  zone has a 

pronounced gossan  a s s o c i a t e d  w i t h  it. A series o f  c h i p  samples 

t a k e n  across the s t r i k e  of t h e  zone f a i l e d  t o  d e t e c t  any  

s i g  n i  f i ca n t  m i  ne ra 1 i z ed a r e a  s . 
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D Zone (Figures 5 ti 33)  

The D Zone located 500m north of the  Main Zone occurs 

along the  contact between andes i t ic  dykes and the rhyol i te /daci te  

host .  The dykes up t o  1.5m wide a re  fracture-controlled and 

trend 080° - 120°. Along the  contact several  narrow quartz- 

carbonate veins between 1 and 20 c m  w i d e  a r e  exposed along s t r i k e  

for  10m. The veins contain var iable  amounts of galena, 

spha ler i te  with lesser chalcopyrite and pyr i te .  The best sample 

averaged 0.39% C u ,  4.68% Pb, 4.80% Zn, 0.57 oz Ag, 0.003 oz Au 

over a 20  c m  (width) x 3.0m ( s t r i k e )  area. 

ZONES NOT EVALUATED IN 1986 

Pb Showing (Figure 5 )  

The Pb showing i s  a 100 x 10m zone located 
approximately 150m south of Rhyolite Flats .  The showing consis ts  

of e r r a t i c  quartz veins up t o  lOcm wide i n  w h i c h  minor galena and 

sphaler i te  ( less than 1% combined) along w i t h  minor chalcopyrite 

and py r i t e  occur. As r e su l t s  from the 1985 program w e r e  largely 

negative no work was completed i n  1986. 

Shadow Vallev 

The Shadow Valley zone i s  located approximately 4.2 k m  

southwest of Rhyolite Flats.  The zone a magnetite skarn i n  which 

minor chalcopyrite, py r i t e  and sphaler i te  occurs i s  a lens 300m 

long t h a t  i s  2 t o  3 m  thick.  Results f r o m  previous programs show 

the  area t o  contain only minor copper and zinc. Gold and s i l v e r  

are  ins igni f icant .  N o  work was completed i n  1986. w 
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Boulder  

T h e  Boulder  Zone l o c a t e d  approx ima te ly  1 km sou thwes t  

of the Main Zone i s  comprised of w e l l  m i n e r a l i z e d  b o u l d e r s  up t o  

l m  i n  s i z e  t ha t  are found i n  g l a c i a l  mora ines  emanat ing  f r o m  
under  a glacier  f i l l e d  c i r q u e .  P rev ious  work has shown the  

m i n e r a l i z a t i o n  t o  c o n s i s t  of semi-massive t o  mass ive  s u l p h i d e  

o c c u r r e n c e s  of chalcopyrite, hematite, g a l e n a  and sphalerite.  

Due t o  the l a c k  o f  s u c c e s s  by p r e v i o u s  companies i n  l o c a t i n g  the  

s o u r c e  no work w a s  completed by Newmont. 

GEOCHEMISTRY 

P r o c e d u r e s  

During the  1985-86 program, samples of stream 
sed imen t s ,  o u t c r o p s ,  t r e n c h e s  and d r i l l  core w e r e  collected and 

s e n t  for a n a l y s i s  t o  Chemex Labs i n  N o r t h  Vancouver. For  s t r e a m  

s ed imen t s ,  samples ( p r e f e r a b l y  o f  s i l t )  w e r e  t a k e n  from the 

midd le  of the creek u s i n g  a t r o w e l ,  s t o r e d  i n  K r a f t  paper bags  
and a i r  d r i e d .  R o c k  chip samples t a k e n  f r o m  both t r e n c h e s  and  

s e l e c t e d  o u t c r o p ,  g e n e r a l l y  c o n s i s t e d  o f  2 t o  5 kg of c o n t i n u o u s  

chips o v e r  a measured l e n g t h .  T h e  samples w e r e  collected u s i n g  

hammer and m o i l  or  c o l d  chisel  and w e r e  s t o r e d  i n  p l a s t i c  bags .  

D r i l l  core w a s  s p l i t  i n  h a l f  w i t h  1 / 2  b e i n g  s e n t  f o r  a n a l y s i s  and 

t h e  remainder  b e i n g  stored i n  the  core box. 

A l l  stream sediment  samples w e r e  d r i e d  a t  6OoC and t h e n  

s i e v e d  t o  -80 m e s h .  A n a l y s i s  was conducted u s i n g  the  30 e lement  

I n d u c t i v e l y  Coupled P l a s m a  Method ( I C P )  w i t h  gold b e i n g  

de te rmined  by F i r e  Assay and A t o m i c  Absorp t ion .  

For t he  30 element  I C P  a n a l y s i s ,  a 1 / 2  gram sample i s  

d i g e s t e d  w i t h  3 m l  o f  3:1:3 n i t r i c  acid t o  h y d r o c h l o r i c  a c i d  t o  

w a t e r  a t  9OoC fo r  2-1 /2  h o u r s .  T h e  sample i s  t h e n  d i l u t e d  t o  10 
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m l s  w i t h  demineralized water and analyzed The reported values 

fo r  A l ,  Sb, Ba, Be, Ca, C r ,  Ga, La, M g ,  K, Na, S r ,  T1,  T i ,  W and 
U are  considered t o  be semi-quantitative as the  leach i s  only 

p a r t i a l  for  these elements. 

For rock and d r i l l  core analysis ,  the samples are  
prepared and assayed o r  geochemically analyzed a s  shown below: 

Assay Preparation: 

1. Samples are  sorted, then l i s t e d  on assay sheets.  

2. The e n t i r e  sample i s  crushed f i r s t  i n  a primary jaw crusher, 

then i n  a secondary cone crusher. 

3 .  The crushed sample i s  reduced t o  a 200 - 400 gm sub-sample 

i n  a Jones Ri f f le r ,  then dried.  

4. The dried material i s  pulverized t o  pass a 100 mesh screen, 

then rol led t o  homogenize. 

Assay Analytical Methods: 

1. Cu % - A 2 g m  sub-sample i s  digested i n  a hot perchloric- 

n i t r i c  acid mixture fo r  2 hours, cooled, then t ransferred 
i n t o  a 2 5 0  m l  volumetric f lask .  A l u m i n u m  chloride i s  added 

as an ionizat ion suppressant for  M o .  The solut ions a re  then 

analyzed on an atomic absorption i n s t r u m e n t .  

2 .  Pb,  Zn % - These elements a re  analyzed a s  above w i t h  the  

addi t ion of n i t r i c  acid t o  the f i n a l  sample and standard 

solut ions.  
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3 .  Ag, Au (oz/ton) - Si lver  and gold analyses are  done by 

standard f i r e  assay techniques. I n  the sample preparation 

stage the screens are  checked fo r  metall ics which, i f  

present, a re  assayed separately and calculated i n t o  the 

r e s u l t s  obtained from the pulp assay. 0.5 assay ton sub 

samples a re  fused i n  l i tharge ,  carbonate and s i l iceous  

fluxes. The lead button containing the precious metals is  
cupelled i n  a muffle furnace. The combined Ag and Au i s  
weighed o n  a microbalance, parted, annealed and again 

weighed a s  Au.  The difference i n  the two weighings i s  A g .  

4 .  C u ,  Pb, Zn, Ag  ppm - 1 .0  g m  sample i s  digested w i t h  
perchlor ic-ni t r ic  acid for approximately 2 hours. The 

digested sample is  cooled and made up t o  2 5  m l  w i t h  

d i s t i l l e d  wate r. The solution i s  mixed and so l ids  a r e  

allowed t o  s e t t l e .  Cu,  Pb, Zn and A g  a r e  determined by 

atomic absorption techniques. Ag and Pb are  corrected fo r  

background absorption. Detection l i m i t :  C u ,  Zn - 1 ppm; 

A g  - 0 . 2  ppm; P b  - 2 ppm. 

5.  Au F.A.-A.A. Combo Method ppb - For l o w  grade samples and 

geochemical materials,  10 g m  samples are fused i n  l i t ha rge ,  

carbonate and s i l iceous f l u x  w i t h  the addition of 10 m g  of 

Au-free A g  metal and cupelled. The Ag bead i s  parted w i t h  

d i l u t e  HN03 and then t reated w i t h  aqua regia. The s a l t s  are 
dissolved i n  d i l u t e  H C 1  and analyzed for Au  on an atomic 

absorption spectrophotometer. Detection l i m i t :  5 ppb. 

Results 

O n l y  the r e su l t s  of the 31 stream sediment samples w i l l  

be discussed here, a s  those f o r  the trenching and d r i l l i n g  have 

presented i n  the preceding chapter. The 30 element analyses were 

scanned w i t h  the s ign i f icant  elements ( A g ,  A u ,  Cu,  Pb, Zn) being 

p lo t ted  on Figures 35 and 36. Interpretat ion by inspection i s  

summarized below by element. 
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1. Gold - Using a 1 5  ppb c u t o f f  t o  d e n o t e  anomalous 

c o n d i t i o n s  showed o n l y  spot anomal ies  up t o  90 ppb t o  e x i s t  

o n  the property. A l m o s t  a l l  samples c o n t a i n e d  5 ppb or 
less. N o  d i s t i n c t  anomal ies  r e l a t e d  t o  the  m i n e r a l i z e d  

zo nes have  been  re cognized  . 
2 .  S i l v e r  - For s i l v e r  a 0.3 p p m  threshold w a s  selected t o  

o u t l i n e  anomalous c o n d i t i o n s .  T h i s  showed f e w  s i g n i f i c a n t  

areas of i n t e r e s t ,  w i t h  o n l y  a coup le  of spot highs up t o  

2.5 p p m  b e i n g  p r e s e n t .  

3. Copper - Copper v a l u e s  th roughou t  the property are 

g e n e r a l l y  a l l  less t h a n  100  p p m  w i t h  no s i g n i f i c a n t  

anomalous d r a i n a g e s  b e i n g  located. 

4. Lead - Lead v a l u e s  are g e n e r a l l y  less t h a n  50 p p m ,  e x c e p t  

fo r  Creeks drawing the  areas c o n t a i n i n g  the  Main t o  N o r t h  

m i n e r a l  zones  where v a l u e s  o f  up t o  210 p p m  o c c u r .  
W 

4. Zinc  - Zinc v a l u e s  s h o w  the  g r e a t e s t  v a r i a b i l i t y  r a n g i n g  

f r o m  25 t o  1240 p p m ,  w i t h  t he  h i g h e s t  numbers o c c u r r i n g  i n  a 

nor th- f lowing  creek located down-slope from t h e  S c r e e  and 

N o r t h  Zone mora ines .  T h e  v a l u e s  i n  t h i s  area are  g e n e r a l l y  

c o i n c i d e n t a l  w i t h  those o f  lead. E l s e w h e r e ,  spot highs up 

t o  375 pprn o c c u r ,  u n r e l a t e d  t o  any  known m i n e r a l i z e d  zones .  

GEOPHYSICS 

A tes t  VLF r e s i s t i v i t y  su rvey  was carr ied o u t  t o  
d e t e r m i n e  i f  known zones  o n  t h e  P l a t e a u  G r i d  c o u l d  be detected 

w i t h  t h i s  method. Exper ience  o n  other proper t ies  has  shown tha t  

areas o f  q u a r t z  v e i n i n g  and s i l i c i f i c a t i o n  may i m p a r t  h i g h e r  

w r e s i s t i v i t i e s  t h a n  su r round ing  rocks. A Geonics  EM16R i n s t r u m e n t  

w a s  r e n t e d  from Exploranium G . S .  L i m i t e d  of Bolton,  O n t a r i o .  
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c Readings were taken a t  1 2 . 5 m  i n t e rva l s  on l i n e s  spaced 

a t  25m u s i n g  Sea t t l e ,  Washington o r  Honolulu, Hawaii a s  t he  

transmitt ing s t a t ions .  The e n t i r e  gr id  was not sampled due t o  

ground conditions - snow and i ce  cover, lack of su i tab le  ea r th  

f o r  contacts,  and the  presence of c l i f f s .  The r e s u l t s  of the 

survey a r e  plot ted on Figure 3 7 .  

The V L F  r e s i s t i v i t y  survey w i l l ,  i n  general, produce 
r e su l t s  t h a t  r e l a t e  inversely t o  the  porosity and permeability of 

t he  surrounding rocks. Lower porosity and permeability, such as 

i n  regions of s i l i c i f i c a t i o n ,  produce higher r e s i s t i v i t i e s .  

Contouring of the  r e s u l t s  has shown a cent ra l  area of high 

r e s i s t i v i t y  200 x l O O m  t o  coincide with an area of f e l s i c  t u f f s .  

Lower r e s i s t i v i t i e s  appear i n  p a r t  t o  coincide w i t h  andes i t ic  and 
maroon t u f f s  . The zone of mineralization appears i n  pa r t  t o  

p a r a l l e l  t o  the north the zone of high r e s i s t i v i t y .  

CONCLUSIONS 

From preliminary s tudies  it can be concluded t h a t  the 

New Moon property hos ts  several  epithermal type quartz-carbonate 

vein stockwork zones of var iable  grade and metal content. The 

zones i n  order of p r i o r i t y  a re :  

Highest - Main, North, Scree, Misty Day 

Moderate - Twilight, Splay, Rhyolite Flats ,  D 

Low - Lunar, Camp, Creek 

Mineralization consis ts  of various combinations of 

galena, spha ler i te ,  chalcopyrite, py r i t e ,  gold and s i l v e r  a s  both 

semi-massive colloform bands and disseminations. The zones a re  

f a u l t  controlled,  pinching and swelling along s t r i k e  and dip,  
ranging i n  length from l e s s  than l O O m  t o  over 600m and i n  width 

from l e s s  than l m  t o  over 50m. I n  one case three  zones (Main, 

Scree and North) occur along s t r i k e  over a 3 . 0  k m  distance and 

may be a l l  related.  Dr i l l ing  completed on the Main Zone has 
w 
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shown mineralization t o  continue t o  a t  l e a s t  225m down dip.  

Elsewhere d r i l l i n g  completed on the  Twilight, Splay and Misty Day 
a l l  intersected the zones a t  shallow depths with no deep tes ts  
being completed as  ye t .  

'Irr 

O n  the Main and Twilight Zones there  appears t o  have 
been some enrichment of gold a t  surface,  a s  d r i l l i n g  f a i l ed  t o  

obtain as  high a s  values, although s ign i f i can t  in te rsec t ions  do 

e x i s t ,  a t  depth. Lead, zinc and s i l v e r  values a r e  r e l a t ive ly  

s t ab le ,  while copper content increases w i t h  depth. The hosting 

s t ruc ture  i n  both zones appears t o  be strong. 

O n  the  Splay Zone, s i l v e r ,  gold, lead and zinc values 
appear t o  decrease w i t h  depth. 

The Misty Day Zone has less base but higher precious 

metal content than the  Main, Twilight o r  Splay Zones. I n  
addi t ion there  appears t o  be a poor co r re l a t ion  between trench 

V and d r i l l  values. I n  general, surface values a re  l e s s  than those 

a t  depth. 

T h e  North Zone contains s ign i f i can t  s i l v e r  and gold 
values with, i n  general, minor lead and zinc. The Zone's 

mineralogy suggest t h a t  it could occur a t  the  top of an 

epithermal system. 

Vancouver, B.C.  
January 15, 1987 

&AG-+ 
avid Visag' 



- 55 - 

BIBLIOGRAPHY 

G a r r a t ,  G.L.: G e o l o g i c a l  R e p o r t  on the  JOW C l a i m s ,  N o r c e n  Energy 

L i m i t e d ,  1978, A s s e s s m e n t  R e p o r t  7022 .  

K e n n e d y ,  D.R.: G e o l o g i c a l  and G e o p h y s i c a l  R e p o r t  on the N e w  Moon 
Prospect, S t .  Joe Minerals ,  1981, A s s e s s m e n t  R e p o r t  

11153. 

K e n n e d y ,  D.R.: G e o l o g i c a l  and G e o p h y s i c a l  R e p o r t  o n  the New Moon 

Prospect, S t .  Joe Minerals ,  1982, A s s e s s m e n t  R e p o r t  

11764. 

Pezzot,  E .T.  : Helicopter Ai rborne  E l e c t r o m a g n e t i c  Survey, G r e a t  

Wes te rn  P e t r o l e u m ,  1981, A s s e s s m e n t  R e p o r t  9709. 

Phend le r ,  R.W.: R e p o r t  o n  the Morice Lake Survey ,  A g g r e s s i v e  

Mining L i m i t e d ,  1971, A s s e s s m e n t  R e p o r t  3251. 

P h e n d l e r ,  R.W.: G e o l o g i c a l  R e p o r t  o n  t he  JOW C l a i m s ,  Morice 

Lake, A g g r e s s i v e  Mining L i m i t e d ,  1971, A s s e s s m e n t  

R e p o r t  3252.  

Tipper  & R i c h a r d s :  J u r a s s i c  S t ra t igraphy and H i s t o r y  of N o r t h  

C e n t r a l  B r i t i s h  C o l u m b i a ,  GSC B u l l e t i n  270, 1976.  



- 5 6  - 

STATEMENT OF QUALIFICATIONS 

I ,  David Visagie, do hereby c e r t i f y  tha t :  

1. I am a geologist  presently employed by Newmont Exploration of 

Canada Limited. 

2 .  I am a graduate of the University of B r i t i s h  Columbia, 1976, 

and s i n c e  then I have been s teadi ly  employed i n  mining 

exploration. 

3 .  I supervised the program outlined i n  t h i s  report .  

I ,  Terrence N .  Macauley, do hereby c e r t i f y  t h a t  the work 

described i n  t h i s  report  was done under my d i rec t ion .  

T .  N .  Macauley 



- 57 - 
COST STATEMINT 

A. C o s t  U s e d  for  P r o - R a t i n g  t o  C l a i m  G r o u p s  

Labor 

D .  V i s a g i e  Project G e o l o g i s t  
73 
4 5  

J u n e  27 - J u l y  25, A u g  1-9, A u g  30-Sept 11 = 48 

- J u n e  2 4  - J u l y  25, A u g  1 - Sept 11 - 
D. Bohme G e o l o g i s t  J u l y  2 4  - Sept 5 - 

C. K w a l l  Prospector A u g  1-7, 28-30, Sept 1-3, 5 -11  = 2 2  

J u n e  27 - A u g  10, A u g  30 - Sept 4 - 
M. Savage Jr A s s i s t a n t  J u n e  28 - A u g  30 - 
G .  Montford Jr A s s i s t a n t  A u g  1 - A u g  2 0  - 
P. W i t t  Jr A s s i s t a n t  A u g  16 - Sept 5 - 
B.  A n d e r s o n  Jr A s s i s t a n t  J u n e  2 5  - Sept 10  - 
D. B a r n e t t  B u l l d o z e r  O p  J u n e  26  - Sept 5 - 
D .  V i s a g i e  Cook J u n e  2 5  - July 25 - 
A. H a v a r d  C o o k  J u l y  25 - Sept 5 - 

- 
I .  C a s i d y  G e o l  Technic ian  

G .  Malensek Jr A s s i s t a n t  
50 
69 
20 
19  
7 4  
7 1  
3 1  
40 

D r i l l e r s  Man-days A u g  1 - Sept 6 = 1 5 4  

- 
- 
- 
- 
- 
- 
- 
- 

T o t a l  Man-days = 7 1 6  

B r e a k d o w n  of D a y s  s p e n t  o n  each c l a i m  group and on  m o b e / d e m o b e  

D. V i s a g i e  
D .  B o h m e  
I .  C a s i d y  
C .  Kowall 
G .  Malensek 
M .  Savage 
G .  Montford 
P. W i t t  
B. A n d e r s o n  
D.  B a r n e t t  
D. V i s a g i e  
A .  H a v a r d  
D r i  11 i ng 

NM1 - NM2 NM3 - NM4 - - 
3 4 4 6  8 

1 2  16 1 3  4 
3 6 3 0  
8 7 2 1 
6 4 3 1  

1 2  14 32 4 
8 10 
8 7 3 

7 19 37 
7 5 1  2 

2 1  
6 3 2 4  7 

22 100 32 - - - - 

Mobe 

1 2  
9 

4 
9 
7 
2 
1 

11 
11 
10 

Totals 

73 
45 
48 
22 
5 0  
69  
20  
19 
7 4  
7 1  
3 1  
40 

1 5 4  

MAN-DAYS 57 118 404  6 1  76  716 

Salary/da y 

$ 147 .45  
1 2 1 . 0 0  
104.25  
162 .50  
82 .24  
74.76 
64 .79  
74.25 

104.00 
$20/hr 
104.00 
123.50  

For P r o - R a t i n g  Factor s h o u l d  be 716  man-days l e s s  7 6  m a n - d a y s  w u s e d  fo r  m o b e - d e m o b e  = 640  man-days. 

N o t e :  NM = New Moon 
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Food 
T o t a l  of  a l l  b i l l s  

Mobe - D e m o b e  
A i r f a r e  Smi thers  t o  Vancouver 
Lodging, i n c l u d i n g  m e a l s  
Truck r e n t a l s  (moving equ ip .  , f u e l )  
Helicopter (camp, d r i l l  & cat move) 

29.1 h r s  B e l l  205 @ 1,372.75/hr  
23.7 hrs B e l l  206 @ 543.60/hr  
( i n c l u d e s  f u e l  & o i l )  
Labor 

Total  

Camp S u p p l i e s  
i n c l u d e s  wood, propane,  f u e l ,  
t e n t s ,  etc. 

Expedi t i ng 

Commu n i  c a t i o n s  
i n c l u d e s  r a d i o  r en ta l ,  long 
d i s t a n c e  c a l l s  

B. C o s t s  N o t  Assiqned by Pro-Rat inq 

Tractor U s e  
R e n t a l  
Opera t o r  

Labor  - Tota l  l a b o r  cost  

Assaying - Total  costs 

H e l i c o p t e r  
63.0 h r s  @ 543.60/hr ( B e l l  206) 

D r i l l i n g  C o s t s  
1525.2m @ a n  average  of $68.85/m 

Superv i so ry  and Report  
i n c l u d e s  w r i t i n g ,  d r a f t i n g ,  
e d i t i n g ,  t yp ing ,  xeroxing,  p a p e r  

13,243.26 

52,837.88 
8,152,OO 

68 , 029.00 68,029.00 

9,068.90 

6,158.66 

1,674.00 

20,984.02 
14,963.02 3 5,947.04 

39,250.57 

30,490.90 

34,267.25 

105,014.60 

20,000.00 

Total Cost of Assessment W o r k  $361,458.18 

The breakdown f o r  grouping purposes  i s :  
New Moon 1 c l a i m  group 22,83 7 . 2 2  
New Moon 2 c l a i m  group 60,075.83 
New Moon 3 c l a i m  group 236,120.97 
N e w  Moon 4 c l a im group 44,009.94 
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Cost Statement for  New Moon 1 Grow 

Pro-rated cost  fac tor  = - 57 Man-days on claim group = .089 
640 Total Project Man-day 

Labor 

Mobe/Demobe .089 x 68,029 

Food ,089 x 13,243.26 

Camp Supplies .089 x 9,086.90 

Expediting .089 x 6,158.66 

Helicopter Support 10 h r  x 543.60 

Commu n i  ca t i o  n -089 x 18674 

D r i l l i n g  Om BQ d r i l l i n g  @ an average of O / m  

Tractor Cost 

Rental 

Opera to r  

Assaying 9 stream sediments, 11 rock chip 

Report and Supervisory 

6,366.66 

6,054.81 

1,178.65 

808.73 

548.12 

5,436 .OO 

148.90 

295.00 

2,000.00 

Total 22,837.37 
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Cost Statement For New Moon 2 Group 

Pro-rated cost  fac tor  = 118 Man-days on claim qroup = .184 - 
640 Total Project Man-days 

Labor 

Mobe/Demobe -184 x 68,029.00 

Food .184 x 13,243.26 

Camp Supplies .184 x 9,086.90 

Expediting .184 x 6,158.66 

Helicopter Support 10.6 x 543.60/hr 

Cornu nicat ion 
w 

.184 x 1,674 

D r i l l i n g  164.5m BQ @ an average of 72.86/m 

Tractor Cost 

Rental 4,527.85 

Opera tor 3,628.98 

As sayi ng 38 drill core, 339 rock chip, 

17 stream sediments 

Report and Supervisory 

3,228.44 

12,517.34 

2,436.76 

1,671.98 

1,133.19 

5,762.16 

308.02 

11 , 985.75 

8,156.83 

7,875.40 

5 , 0 0 0  .OO 

Total 60,075.87 
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C o s t  S ta tement  f o r  N e w  Moon 3 Group 

P ro - ra t ed  cost f a c t o r  = 404 Man-days on  claim group = .631 - 
640 T o t a l  Project Man-day 

Labor 

M o b e / D e m o b e  .631 x 68,029.00 

Food .631 x 13,243.16 

Camp S u p p l i e s  .631 x 9 ,086,90 

E x p e d i t i n g  ,631 x 6,158.66 

H e l i c o p t e r  Support  38 h r s  x 543.60 

Communication .631 x 1 ,674  
w 

D r i l l i n g  1030.2m BQ @ a n  average  of 68.19/m 

T r a c t o r  Cost 

R e n t a l  14,845.41 

O p e r a t o r  10,906.82 

Assaying 294 drill core, 675 rock & t r e n c h ,  

5 s t ream 

Report  and Supe rv i so ry  

26,427.03 

42,926.29 

8,356.49 

5,733.83 

3,886.11 

20,656.80 

1 ,056 .29  

70,245.90 

25,752.23 

21,080.00 

10,000.00 

T o t a l  236,120.97 
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C o s t  S ta tement  f o r  New Moon 4 Group 

Pro- ra ted  cost f a c t o r  = - 61 Man-days on  C l a i m  Group = .095 
640 T o t a l  P r o j e c t  Man-days 

Labor 

M o b e / D e m o b e  .095 x 68,029.00 

Food .095 x 13,243.26 

Camp S u p p l i e s  .095 x 9,086.90 

Exped i t ing  -095 x 6 ,158.66 

H e l i c o p t e r  Support  44 h r s  x 543.60 

Commu n i c a t  i o n  .095 x 1 ,674  

D r i l l i n g  330.5m BQ d r i l l i n g  a t  ave rage  of 68.94/m 

Tractor  C o s t  

Ren ta l  1 , 610.76 

Opera t o r  427.72 

Assaying 63 d r i l l  core 

Report  and Supe rv i so ry  

T o t a l  

3,228.44 

6,462.76 

1 ,258 .11  

863.26 

585.07 

2,391.84 

159.03 

22,782.95 

2,038.48 

1,240.00 

3,000.00 

44,009.94 
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APPENDIX 1 

DRILL U)GS 86-1 - 86-17 

L i s t  of Abbreviations 

PYr 

CPY 
ma 1 

gal 
sphal 

Mn 
Pbs  

qv 
carb 

py r i t e  

cha 1 copyri t e 

malachite 

galena 

sphaler i te  

manganese 
galena 

quartz vein 

carbonate 

quartz 

p a r a l l e l  

occ 

dissem 

t r  

i r r eg  

ca 

t / o  
b r x x  

w 
hem 

comp 
s t k w k  

occasion 

disseminated 

t race 

i r regular  
core axis  

throughout 
breccia 

approximately 

hematite 

composition 

s tockwo rk 



NEWMONT EXP OF CANADA LTD 

ORILL HOLE RECORD 
NEW MOON 
PROJECT 

LEVEL Surf ace  DEPTH BEARINQ DIP TYPE OFSURE&&€ NGTH 54.3 m 

LOcATlW Pla t eau  Grid 0 300 -45 Brunton  CORE SIZE BQ . 
ELEVATION 2 1 1 1 . 0  -50 300. -48 Acid , 4 m  ECWERY +95 

LATlTuE 1 + 25 N I m R T E D  August 3/86 

HOLE m>. N.M. 86-1 
7 

SHEETN~ 1 

LOGGED BY D. Visagie  

UAlM MISTY DAX i 
DEPARTURE O + 5 0 E  - 

DE=. INTERVAL GEOLOGICAL DESCRIPTIW MINER A L I Z A ~  ALT ASSAYS 
FROM TO x 8AMR potdl TO Q 

0 1.3 Casing 

< , 1 . 7  6.3 Andesite Flow Tr DYT 

- f i n e  gra ined ,  dark  green ,  h ighly  broken-up 

on occasion:1.8 - 2.4 q and 5.8 - 6.3 
h - minor c a l c i t e  s t r i n g e r s  occur spo rad ica l ly  

- minor pyr 

- h a i r l i n e  f r a c t u r i n g  is commonly developed a t  

20' t o  t he  ca  

- minor Mn s t a i n  occur s  a long  the  f r a c t u r e  

f a c e s  

6 .3  6.9 Rhyolite Tuff?  

- medium - coa r se  gra ined  

- grey-green co lo red  

- weak c h l o r i t e  a l t e r a t i o n  

- minor c a l c i t e  fragments 

- minor l imon i t e  occur s  a long  the  f r a c t u r e  

- lower c o n t a c t  i s  i r r e g u l a r  sharp  a t  70" 

f a c e s  

I 1 

REI;OVERY ' 
RUN % 

5.8 100 

7.3 It 

I t  

13.4 I' 

16.5 'I 

19.5 'I 

22.6 " 

I 1  ; 

28.0 I' 

30.0 I 1  

32.0 " ' 
33.2 I' I 
34.7 

37.8 I' ' 
40.8 I' 

43.9 * 

46.9 " 

49.3 I' 1 

i 

11 I 

51.8 I' 

I 
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r PROJECT DDH h . A .  86-1 HOLE NEWMONT EXPL .cATIOW OF CANADA LIMITED t, PAGE 2 of 5 
I 

I I I 

7.7  10.5 Porphyryt ic  Andesite Flow 4 galena,  11751 8.6 9.1 0.5 - 1.34 3.97 0.28 3.028 

- med grained s p h a l e r i t e ,  11752 9.1 9.6 0.5 - 0.47 2.26 0.17J.020 

- green with white-green phenocrysts  minor p y r i t e  11753 9.6 10.2 0.6 - 0.86 4.5;30.2610.038 

- q u a r t z  veining occurs  t / o  but  is sporadic  11754 10.2 10.5 0.3 - 0.17 0.2C 0.07 3.002 
q v occurs  @ 8.1  3 cm @ 60" barren 

8.8 15 cm @ 70" SXPbS, 2XZnS 

9.5 10 cm @ 60" 10XPbS. 5XZn5 

9.9 - 10.1 lcm vein:massive 

ZnSIPbS @ 20' to C a  

10.3 20 cm i r r e g -  zone of qv 

I 

t r  pyr 2% PbS 

- lower contac t  @ 60" t o  Ca 

10.5 12.8 Andesite Flow 

- s i m i l a r  t o  1.7 - 6.3 

- f r a c t u r e s  @ 30" t o  the Ca 
I 

12.8 31.0 Porphyryt ic  Andesi te  Flow var iab le  amt 11755 16.8 17.8 1.0 - 0.06 0.16 0.07 0.002 
- s i m i l a r  t o  7 . 7  - 10.5 of galena 6 

- grey - green colored s p h a l e r i t e  11756 17.8 18.1 0 . 5  - 1.28 15.30 0.71 0.022 

- coarse grained 11757 18.3 18.d 0.6 - 1.66 4.85 0.29 0.012 

- re  1 a t i v e l  y compo s i t iona l  ly homogenous 11758 18.9 20. 0.5 - 11.50 0 .350 .05  FO.001 - 0.02 0.11 0.01 p . 0 0 4  - approximately 30% veining t / o  - 0.02 0.05 0.01 <O.OOi - veining c o n s i s t s  predominantly of pink 

I I 
11759 20.4 21.5 1.5 
11760 21.9 23.4 1.5 

I m cn 
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GEOL. INTERVAL GEOIDS IC AL DESCR I PTlON MIN ERAUZ ATIOF( ALT 
FROM1 TO % 1 

I 

I 

1 

26.6: 10 cm qv @ 30" has 5% ZnS, 5% PbS 

28.0: 15 cm qv has 2% hematite 

28.7: 10 cm zone of erratic  qv has 5% PbS 

29.3-30: occurs a qv with 10% ZnS, 5% pyr ,  

5% PbS i s  banded @ 70' 

ADA LIMITED PAGE 3 of 5 

cn cn 
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NEWMONT EXP OF CANADA LTD 

ORILL HOLE RECORD 
NEW MOON 
PROJECT 

- signif icant  veins occur 48.7 100 

6.8-7 .0  m: 50% qv stkwk t r  ZnS 11780 14.2 15.2 1.0 - 0.14  0 . 2 3  0.07 0.002 50.9  100 

14.2:  2crn qv @ 20" t r  pyr 52.7 100 

14.9:  5cm q v @  SO" vuggy with 5% pyr 
2% PbS + ZnS t r  Mal 

1 
I 

m 
LD 

I 
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I PROJECT NEW MOON, (336) HOLE 86-2 NEWMONT EXPLORATIOY OF CANADA LIMITED - PAGE 2 of 5 ' 

10% ZnS,5% Pyr and 5% hemat i t e , l% cpy a s  11786- 24.5 26.0 1.5 - - c 1 3 -  0.45- 0.09 sO.002- 

f i n e  g ra ined  x - s t a l s .  The s p h a l e r i t e  is 

honey brovn colored 

- from 24.1-24.7 t h e  u n i t  i s  f r a c t u r e d  and 

s i l i c i f i e d  and con ta ins  1% PbS,2% ZnS and 
1 

I I I 10% pyr 

I 
I I  1 1 1 1  I I I I I I I I I I 

C I I I 

25.0 27.4 Andesi t ic  Tuff (Maroon - Grey) I 
- s i m i l a r  t o  p rev ious  11787 26.0 27.4 1.4 - 0.16 0.50 0.08 0.004 ' 

I I I - c o n t a i n s  approximately 30% pink c a l c i t e -  I I 1 1 1 1  I I I I I I I I I I 
I 1 quar t z  v e i n l e t s  gene ra l ly  o r i e n t e d  a t  40-50°1 1 1 1 1-1 T I 1 1 1 - 1  

~~ -~ 

I I and c o n t a i n  2-5% disseminated p y r i t e  I I  I I I I 
I I I - minor ep ido te  on occasion is developed I 1 i I I I -1 I - - r i i - - ~  I-- -r- c 

ad jacen t  t o  t h e  ve ins  

- a t  26.8 an 8cm q v @  50' con ta ins  1% PbS 

I '  
4 
0 
I 
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GEOC INTERVAL CiEOUXilCAL OESCRlPTlON MINERALIZATION 4LT A S S m  
W T D  x SAMPFRW TO )LEN0 Cu Pb Zn Ag 

27.4 33.6 Porphyryt ic  Andesi te  (Occasional ly  Brxx) Flow 1 pyr 11788 27.4 28.5 1.1 - 0.15 0.67 0.08 
- 0.35 1.06 0.10 

green f e l d s p a r  phenocrysts  upto 3 c m  11790 30.2 31.0 0.8 - 0.59 1.64 0.13 

- f e l d s p a r  phenocrys ts  appear t o  be s a u s s e r i t i a  11791 31.0 32.3 1.2 - 0.90 0.32 0.07 

- t h e  u n i t  is on occasion b r e c c i a t e d  11792 32.2 33.7 1.4 - 0.20 0.63 0.15 
- Q u a r t r - c a l c i t e  v e i n i n g  occurs  t / o  with the  

11789 28.5 30.2 1.7 - f i n e  gra ined  green-black mat r ix  wi th  p a l e  

m i n e r a l i z a t i o n  b e i n g  predominantly i n  q u a r t z  

v e i n s  

- from 27.5-28.0 occurs  a 2cm c a l c i t e  vein t h a t  

runs  / I  t o  the  c a  

- a t  28.3 the  u n i t  has  a 2cm q v  a t  20" t o  the  

c a  t h a t  h a s  5% ZnS 1% PbS and 5% pyr 

- from 28.3-33.7 the u n i t  c o n t a i n s  approximately 

30% c a l c i t e - q u a r t z  ve in ing  

- a t  28.6 a 20cm x lcm seam a t  galena v i t h  ---------- 
minor s p h a l e r i t e  occurs. A t  29.1 a 10 c m  q t z  

stwk wi th  t r  cpy 6 5% pyr  o c c u r s  

- 30.2 a 2cmqv @ 10" t o  the  ca  i s  weakly 

rimmed w i t h  ZnS 

- from 30.7-30.9 occurs  a q u a r t z  ve in  zone 

(@ 50" t o  the c a )  which c o n t a i n s  5% PbS 

- a t  31.2 a 10 c m  qv has  2% cpy, 5% PbS t r  ZnS 

- from 31.6-33.6 the q u a r t z  ve in ing  decreases  
I I  

1 
t o  less than 10% of the  u n i t  and the u n i t  i s  

less porphyry t ic  
- 

- 
- 

r I I I I 

W V E R '  
Au RU 

4 . 0 0 2  

0.008 

0.OY 

0.00 

0.00d 

I 

' L  1 1 1  
c.' 
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INTERVAL GEOLOGICAL DESCRIPTKN MINERAIR ~d ALT ASSAYS 
Cu Pb Zn Ag A u  RU4- % F W  To 96 SAMPFRoMf TO bNG - 

33.6 35.1 Quartz Vein Brecc ia  5 PbS + ZnS 11793 33.7 34.7 1.0 - 0.16 0.61 0.16 0.006 

- a minera l ized  b recc ia t ed  zone dominated by 11794 34.7 35.1 0.4 0.11 5.45 15.30 2.04 0.144 

quar t z  6 c a l c i t e  11795 34.1 35.7 0.6 - 0.07 0.03 0.11 <0.002 
- from 33.65-33.8: the  u n i t  has  5% Pb/Zn with I I 

I PROJECT NEW HOLE 86-2 NEWMONT EXPLORATIOU OF CANADA LIMITED PAGE 4 of 5 

- barren  

20 PbS + ZnS 11796 35.7 36.2 

- highly  broken up 11797 36.2 37.0 
- heavy su lphide  min c o n s i s t i n g  of galena and 

35.7 37.0 Quartz Vein (Brecc ia?)  

sphal approximately 20% combined 

- minor p y r i t e  and cpg 

9 
. I  

0.5 0.14 3.65 6.72 0.423.038 

0.8 0.40 5.17 12.70 0.82 b.040 

I 

I I I I  

35.1 35.7 Andesite Dyke 

- f i n e  gra ined ,  green co lored  
i 

I - broken c o n t a c t s  I 1 

I 

I I I - u n i t  is h ighly  broken up I t  1 1 1 1  I I I I I I I I I I 1  

I 
I I I 

37.0 38.1 Andesite Dyke i - similar t o  prev ious  11798 37.0 38.1 1.1 - 0.30 0.87 0.09 0.002 

- broken c o n t a c t s  

.. I 
I 

I I I I  I I  I I  I I I I 1 I I I I I 

I I I  I I  I 1  I I I 1 I I I I 1 ' 4  I '  
N 

I 
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I PROJECT 1YL.d MOON HOLE 86-2 NEWMONT EX#-JRATIOU OF CANADA LIMITED t PAGE 5 of 5 't 
INTERVAL GEOuxilC AL DESCRIPTION M I N E R W Z A ~  ALT ASSAYS RECOVERY 

38.1 39.3 Quartz  Vein Mineral ized Zone Brecc ia ted  17 6% ZnS, 

- 
FROM TO % SAMPFROM' TO XNG Cu Pb Zn Ag Au RUN % 

- well minera l ized  quar tz  ve in  zone t h a t  3% PbS, 11799, 38.1 38.6 0 . 5  0.17 2.30 4.85 0 .67  0:026 

39.3 

c o n t a i n s  fragments upto  3 c m  of a n d e s i t i c  hrfd 1% Cpy, ll8OC 38.6 39.3 0.7 1.04 1.21 16-80 1.12 0.010 

- t h e  s e c t i o n  is col loform banded and c o n t a i n s  5% p y r ,  
6% ZNS, 3% PbS, .5% cpy. 5% pyr  and 2% hem 2% hem 

- the  c o n t a c t s  a r e  broken 

44.0 Andesi te  Tuff 

- p o s s i b l y  b a s a l t i c  i n  comp 11801 39.3 40.0 0.7 - 0.09 1.79 0.17 0.002 
- reddish-brown, f i n e  grained 11802 41.8 42.8 1.0 - 0.14 1.18 0.09 20.002 

- minor fragments  t / o  11804 42.8 64.0 1.2 - 0.10 0.69 0.05 20.002 
- minor quartz-veining occurs  s p o r a d i c a l l y  I 

I I I l l 1  1 I 1 I 
~ ~~ - ~~ 1- a t  42.2 a 6cm qv @ 70 t o  the ca  has  5% ZnS I 1 

44.0 

2% PbS and T r  H e m  

- a t  43.7 a 20 cm q t z  stkwk has  t r  PbS and ZnS 

- minor p y r i t e  i s  found dissem t / o  the  u n i t  

46.9 Porphyryt ic  Andesite Flow 
- f i n e  gra ined  grey co lored  with white f e l d s p a r  

, phenocrysts  . .  n . . .  

46.9 

I I 1- g e n e r a l l y  bar ren  

~ 

- mott led  appearance I 
- lower c o n t a c t  @ 15" 

52.7 Andes i t ic  Tuff 

- ~ ~ m i l a r  t o  39.3-44 
- ~ . i ca reous  

I . .  I . . . .  T . I  52.7 E .  0. H .  

I I  1 1 1 1  I I I I I I I I I I 
I I - q u a r t z  ve in ing  minor I 1  1 1 1 1  I I I I I I I I 1 I 

~ 

4 
w 
I 



NEWMONT EXP OF CANADA LTD 

DRILL HOLE RECORD 
NEW MOON 
PROJECT 

m m a I 

0 1.8 Casing 1.8 8.4 
4.9 10.4 
7.6 100 

- f i n e  g ra ined  grey green co lored  10.4 100 

- bedding not ev ident  13.4 121 

16.8 70 - f r a c t u r e d  ex tens ive ly  a t  6.3 m 

- i n  f i r s t  6.3 f r a c t u r i n g  coaunon a t  50" with  18.0 100 

20.1 112 

- fragments upto  1 cm in s i z e  22.3 115 

25.0 117 - q.v. minor t o  8.3 
- ve in ing  predominantly c a l c i t e  26.2 93 

- a t  6.9 a 1 cm q.v.@ 80" has  boxwork s t ruc tu re  27.7 100 

29.3 83 - from 7.4-7.7 t he  u n i t  i s  c o a r s e r  gra ined  with 

32.3 111 

1.8 20.8 Andesite Tuff 1 PY' 

- 
I l imon i t e  s t a i n e d  f a c e s  

--------- 

fragments upto  1.5 cm 
- a t  8.5 t he  u n i t  h a s  a 20 cm q.v.@ 70" which 12 10% ZnS I 34.1 100 

c o n t a i n s  10% ZnS and 2% PbS 2X PbS 36.6 109 

- upto  8.5 m p y r i t e  conten t  i s  minor <1% from 38.7 l o b  

8.5 the  con ten t  i nc reases  up to  3% 3 p y r i t e  43.9 70 

- a t  8.7-9.3 t he  u n i t  appears  t o  b recc ia t ed  46.0 125 

47.2 96 with  e r r a t i c  q.v.and 5% dissem pyr.  Tr. Mal 
occurs  a long  the  f r a c t u r e s , v e i n s  a r e  49.7 143 

51.5 106 co l  loform 
53.0 100 

55.2 100 
1 
I 

I 
CI 

I 



PROJECT NEW ,.QON HOLE 86-3 NEWMONT EXPL~ATIOU OF CANADA LIMITED PAGE 2 of 7 

SEW INTERVAL GEOLOGIC AL DESCRl PTION MINER ALR ATloN ALT ASSAYS RB=OVERY 
7 

FROM To % SAMPFROM TO XNG Cu Pb Zn AR AU RUN % 
56.4 1OL 

50.8 9: 

1.8 20.8 Andes i te  Flow Cont'd 

from 9.3-9.9 the  u n i t  is a q u a r t z  ve in  b recc ia  15 10% ZnS 11804 8.7 9.3 0.6 - 0.23 2.22 0.10 0.004 61.3 111 

and i s  colloform. I n t h e  f i r s t  15 c m  the  u n i t  5% PbS 11805 9 . 3  9.9 0.6 0.26 2 .0d6 .01  0.37 0.004 64.0 110 

h a s  30% PbS. 20% ZnS, 5% pyr ,  tr, cpy. The 11806 9.9 11.4 1.5 0.01 0.45 0.05 4 . 0 0 2  66.1 110 

67.4 100 rest  of t he  ve in  c o n t a i n s  10% PbS, 2% hematite 
Upper c o n t a c t  occu r s  @ 50" t o  the  ca a s  i s  I 67.2 100 

- 

I I  I 1 

from 14-4-20.6 the  u n i t  is a r edd i sh  a n d e s i t i c  11807 17.3 18.6 1.3 0.02 0.0: 0.19 0.03 0.002 

t u f f  t h a t  c o n t a i n s  approximately 7% q tz -  11808 18.6 19.2 0.6 0.15 O . l €  2.53 0.14 0.002 

c a l c i t e  ve in ing .  The p y r i t e  i n  t h i s  s ec t ion  

con ta ins  < l %  pyr 

S i g n i f i c a n t  ve in ing  s t a r t s  a t  18.6 m 

@ 18.6: 1 x 5 cm a.v. I f  t o  c a  h a s  20% PbS - 

19.0: 20 cm zone con ta ins  10% PbS 14 10% PbS 

2% ZnS, 2% Cpy in  zone which occurs  @ 2% CPY 
10" t o  the  Ca 2% ZnS 

I 
4 
cn 

I 



PROJECT NEW MOW HOLE 86-3 NEWMONT EXPLORATIOU OF CANADA LIMITED PAGE 3 of 7 '. 
3EOL. INTERVAL GEOLOGICAL DESCRIPTKN MlNERAUZATlON ALT ASSAYS RECOVERY 

FROM1 To %I 1 I SAMPI-1 To B N d  cu 1 Pb I Zn I AP; I Au RUN] % 
1.81 20.d Andesite Flow Cont'd I I I I I 1 1 I I 1 1 

: I  t 

.- 

I 

11809 19.2 19.7 0.5 - 0.04 0.88 0.05 <O.OOd 
I, 

19.5: 2 cm @ 80'contains 10% PbS 

19.7: I cm gouge zone @ 50' 11810 19.7 20.6 0.9 - 0.20 4.26 0.14 0.002 

. .  . . . .  
- green wi th  whi te  t o  greenish  white f e l d s p a r  2% PIS 11813 22.1 22.6 0.5 0.13 4.20 19.20 0.41 0.0211 

phenocrys ts 

- minor ep idote  t / o  

- throughout t h e  u n i t  qua r t z  ve in ing  is  

predominant with qua r t z  ve in ing  t o t a l l i n g  1 

10 - 20% of t h e  u n i t  

1 I I I 

m 
I 

Sign i f i can t  ve in ing  occurs  a t  

22.0: 10 cm x 1 cm ep ido te  ve in  / I  t o  t he  ca  
! 

22.2: 35 cm zone of 4.v. brxx 10% hemat i t e  ! 

20% PbS, 20% ZnS 11814 22.6 23.1 0.5 0.29 0.19 6.10 0.23 0.004 ' !  
22.85: 45 cm zone of q t z  ve in  brxx 10% hematite 11815 23.1 23.9 0.8 - 0.07 0.60 0.04 0.04 

25% Pb + Zn ve in  occurs  a t  45' 11816 23.9 25.1 1.2 - 0.05 0.39 0.03 0.00 

23.90: 1 cm q.v. @ 10' tr ,  hem, t r ,  pyr 11817 25.1 25.9 0.8 - 0.23 5.22 0.16 0.002 

from 23.0 on f e l d s p a r s  becoming inc reas ing ly  
green 6 c lay  a l t e r e d  

I - 4 -  -- _-,- _._ ~ - 



I PROJECT N ~ u  , d O N  HOLE 86-3 NEWMONT EXPL,RATIOU OF CANADA LIMITED PAGE 4 of 7 

ma 

a n d e s i t e  porphyry flow wi th  minor h a i r l i n e  

f r a c t i o n s  t o  1% PbS + ZnS occurs  i n  the  

e r r a t i c  stockwork 
from 28.9-32.1 the  u n i t  is  a l l  q u a r t z  ve in  11822 28.9 29.4 0.5 - 0.10 2.35 0.09 0.002 
- highy broken up from 30.5 10 7% ZnS 11823 29.4 30.1 0.7 - 0.52 3.36 0.21 0.004 
- heavy su lphide  (PbS +ZnS) s t a r t s  a t  29.5 and 3% PbS 11824 30.1 30.8 0.7 - 0.79 7.44 0.32 0.008 

averages 15% combined t / o  11825 30.8 31.5 0.7 - 0.41 4.99 0.26 0.004 
- t h e  vein i s  b r e c c i a t e d  on occasion 11826 31.5 32.2 0.7 - 0.82 6.52 0.22 0.029 
- l imoni te  boxwork occurs  t / o  11827 32.2 34.1 1.9 - 0.10 0.45 0.03 < o . O O i  

- from 30.5 the  quar tz  vein is t y p i c a l l y  11828 34.1 36.1 2.0 - 0.02 0.17 0.01~0.002 

gossanous i n  n a t u r e ,  broken and has  Mn s t a i n  11829 36.6 38.4 1.8 - 0.04 0.28 <0.01 <0.002 

- 

- with in  the gossan sulphide fragments a r e  

observed upto  2 cm i n  s i z e  

- core  recovery i s  <80% i n  the  s e c t i o n  29.2 

32.2 
- 

-. 
I - 

L 

4 
4 

I 
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4 0 . 8  

- black  fragments  upto  .5 c m  occur  t / o  

- minor hemati te  f ragments  t / o  

- q u a r t z  ve in ing  minor 

- q u a r t z  ve in ing  occurs  a t  

3 2 . 4 :  1 cm @ 70° t r ,  g a l  
34.0-35 .8:  weak q.v. stkwk '~30% t r  g a l ,  t r  

Zn S 

3 5 . 9 :  3 c m  q.V. @ 9O0tr PbS 

3 6 . 7 :  2 cm e r r a t i c  q.v. @ 80 t r  PbS 

3 7 . 3 :  5 c m  q.v. zone 5% PbS 

3 8 . 3 :  3 cm q.v. @ 80" 10% Z n  as sp lo tches  

3 8 . 7 :  2 cm q.v. @ 80" 

4 6 . d  Andes i t ic  L a p i l l i T u f f  

4 6 . 8  51.9  

- green co lored  f i n e  gra ined  mat r ix ,  e longated  

fragments @ 60" t o  the  c a  

- f ragments  a r e  upto  1 c m  in  s i z e  

- the  u n i t  i s  bar ren  

- minor c a r b  v e i n l e t s  

- hemogenous 

- lower c o n t a c t  @ 60" 

Maroon Andes i t ic  Tuff 

- f i n e  gra ined  maroon co lored  

- Eragments upto 1 cm i n  s i z e  common 

- the  u n i t  is genera l ly  barren 

I 
4 
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I 
I 

l imoni te  s t a i n e d  

- a t  46.9 a 10 cm gouge zone occurs  

- from 47.0-48.0 the u n i t  is grey-green co lored  - 
(reddish t inged)  

- throughout t h e  sec t ion  shor t  i n t e r v a l s  of a 

coarse  gra ined  t u f f  occur 

51.9 53.0 Coarse Grained Fragmental Andes i t ic  Tuff 

- grey-green-red co lored  

- con ta ins  fragments upto 2 cm in  s i z e  fragments 

gene ra l ly  reddish  co lored  

- f r a c t u r e d  a t  50' 

- barren  

- l w e r  c o n t a c t  @ 50' 

53.0 65.4 Uaroon Andeei t ic  Tuff 

- f i n e  gra ined  

- s imi l a r  to 46.8-51.9 

- minor h a i r l i n e  f r a c t u r i n g  I 

- 

- barren  

65.4 67.7 Grey Andes i t ic  Tuff 

- s i m i l a r  t o  the maroon t u f f  only grey co lored  

in s t ead  - 

- 
I 
4 .- 
u3 

I 
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NEWMONT EXP OF CANADA LTD 
-~ 

LEVEL Surf ace  DEPTH BEARINQ DIP TYPE OFS- ENGTH 113.1 m W E  NO. N.M. 86-4 
LOCATION Pla t eau  Grid 0 300" -60" Brunton CORE SEE BQ SHEETNQ 1 of 8 

LOGGED BY D. Visagie  ELEVATION 2091 .O m 113.h 300" -60" Acid Test TOTAL E C O M R Y  
LATITUOE 0 + 00 STARTED Aug. 6/86 CLAIM MISTY M Y  

DRILL HOLE RECORD 

- ranges  from redd i sh  brown f i n e  gra ined  to a 56.1 
coa r se  gra ined  t u f f  57.6 

- 
- ca lca reous  t / o  59.7 
- @ 17.4 a 15 cm qv @ 70" has  5% pyr.  1% cpy, 60.7 

NEW MOON 
PROJECT 

I I 5% ZnS I I  1 1 1 1  I I I I 1 I I I I 61.8 
I 

DEPARTURE 1 + 15 E 1 1 1 1 ICOMPLETED *"g. I PURPOSE Test Main Zone 
- 

GEOL. INTERVAL GEOLOGl CAL DESCRIPTION MlNERALlZATKm ALT AS SAYS RECOVERY 
FROMI TO X I  SAMRPOMI TO ),EN '1 cu I Pbl Zn I Ag I Au RUN I 

2.0 

- f i n e  gra ined  reddish  brown matr ix  wi th  coa r se  39.9 

- ca lca reous  44.81 3.0 
- l imon i t e  s t a i n e d  f r a c t u r e s  

angular fragments up to  .3 cm 41.8 

1.5 
1.5 
0.7 

3.0 

3.1 

3.1 

2.8 

- 
- 
- - 
1 - 

1.9 

~- - barren  i n  genera l  I 47.9 1.6 
- f r a c t u r i n g  @ 45" 6 10" 48.8 0.9 
- coa r se  grained from 11.3 50.3 1.5 r 

I 12.31 18.1IMaroon Colored Tuff I I  1 1 1 1  I I I I I I I 1 1 5 4 . 9  2.0  

1.1 

1.5 
2.5 

- 
- 

1 .o 
1.2 
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- massive 11832 28.4 29.6 0.7 - .ll 0.01 0.04 <.002 69.0 2.0 
- broken t / o  with the  s e c t i o n  from 23.3-25.3 71.0 2.7 

being h ighly  broken-up 73.2 2 . 1  

- q u a r t z - c a l c i t e  ve in ing  (genera l ly  f r a c t u r e  75.0 1.7 

78.0 3.0 
- qv @ 23.6: 15 cm t r  pyr 79.8 1.6 

23.8: 1 c m  q tz -ca l  @ 10" t r  g a l  89.0 1.3 

- from 23.8-24.5 the  u n i t  has  5% pyr 90.5 1.7 

- a t  24.3 a 20 c m  qv stkwk h a s  5% pyr 92.7 1.9 

- a t  27.2 @ 1 cm @ 25' t r  pyr 93.3 0.6 

- a t  28.9 a 30 cm zone of qv stkwk has 5% 93.81 0.1 

f i l l i n g s )  occurs  t / o  s p o r a d i c a l l y  

~ ~~ _ _  -~ --------- 

p y r i t e  and t r  g a l  94.21 0.1 

29.4 43.5 Calcareous Andes i t ic  Tuff 6 Porphyryt ic  Flow 95.71 1 . 1  

98.41 1.2 

94.5 0.3 

- a c h a o t i c  assemblege wi th  s h o r t  s e c t i o n s  of 97.2 1.5 

maroon t u f f  intermixed wi th  a fe ldspar  

porphyry f low t h a t  has  20% c a l c i t e  101.2 2.9 
i n c l u s i o n s  1.2 102.4 

105.81 3.2 

108.91 3.0 
110.0 1 1.3 

I 
- maroon t u f f  is bedded @ 80-90' t o  the  ca 

- minor q u a r t z  ve in ing  wi th  the  ve ins  

occurr ing  
@ 30.3: 5 cm vuggy 111.3 1.4 

35.0: 1 c m  @ 60" barren  113.1 1.8 

- f e l d s p a r s  increas ingly  green wi th  depth 

( s a u s s u r i t i z a t i o n )  

11833 42.9 43.5 0.6 .06 0.10 0.04 - @ 43.2 @ 20 cm qv stkwk with t r  g a l  and 5% 5 5% pyr - 
pyr occurs  

I 
03 
h) 
I 
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I PROJECT NEW MOON 336 HOLE N. M. 86-4 NEWMONT EXPLORATIOU OF CANADA LIMITED 

YE,* RU % I INTERVAL GEOuxilCAL DESCRIPW M I N W A ~  ALT ASSAYS 

57.5 6 0 . 9  Maroon Tuff 

FROMm % SAMPFfIOM TO bNG 

I , - reddish  co lored  f i n e  gra ined  

- weakly f o l i a t e d  @ 70" t o  t he  ca 

- barren  

- f r a c t u r e d  @ 30' t o  the ca 

60 .9  69 .3  Calcareous Andes i t ic  Tuff 

- s imi l a r  t o  49.9-57.5 

- from 64.1-65.6 t h e  u n i t  con ta ins  l a rge  

fragprents. upto 2 cm 

- c a l c i t e  occurs  t / o  

- the u n i t  is gene ra l ly  ba r ren  

69.3 75.7 L a p i l l i  Tuff 

- fragments upto  2 c m  (va r i ab le  composition) 
~~ 

set i n  a green mat r ix  

- weakly bedded @ 70' 

- massive non-minera l ized  

- minor ep ido te  a long  I)opc f r a c t u r e  f a c e s  

- minor maroon t u f f  fragmentation, u n i t  

gene ra l ly  ba r ren  

- minor q u a r t z  ve in ing  occurs  spo rad ica l ly  t / o  

- qv e 74.3 

- @ 74.6 a .5 cm qv @ 60' has  15% pyr and 

5% PbS 

@ 73.8 t h e  u n i t  h a s  t r  cpy in  a qv 

8 

2 small  ve ins  @ 50' have t r  pyr 

I I 
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i 
; E L  INTERWL GE0UX;ICAL DESCRIPTION MINERAUZATKX U T  ASSAYS  VERY 1 

FROM TO x SAMI?FROMmTO LENG Cu W Zn Ag Au R U k r  % - 
-, 

91.2 95.7 Quartz Vein Breccia Cont’d 
I I I 



! LOON 336 HOLE N.M. 86-4 NEWMONT EXPLJRATIOU OF CANADA LIMITED PAGE 7 of 8 '' 
ALT ASSAYS ~ E R Y  C€PT GEOL INTERVAL GEOLDGlC AL DESCRIPTION MINERAUZATKM 

% SAMPFROM TO (LEN0 Cu Pb Zn I A 6  AU RUM1 % 
95.7 98.4 Al te red  Feldspar  Porphyry Flow Cont'd , 

7 -r-* ! I 1 I 

- from 96.8-97.5there i s  a weak qv stkwk wi th  I 
2% PbS, 2% Zn and 1% cpy 

- @ 97.4 a 3 cm qv @ 60" h a s 2 4  ZnS.. 2% PbS 

and 1% cpy 

@ 98.1 a 1 cm qv @ 60" wi th  15% ZnS 

i? 98.4 the u n i t  has  a sharp i r r e g u l a r  contact 

98.4 102.3 Andes i t ic  Tuff 

- f i n e  gra ined  

- s i m i l a r  t o  prev ious  

- ca lcareous  

- s o f t  

- minor hemati te  occurs  i n  c a l c i t e  ve ins  

- ca lc i te  ve in ing  minor 
- f r a c t u r i n g  cornon @ 55" 

- the  l a s t  1 ai has  a l i g h t e r  green  c o l o r  

~ 

, I 

~ _I_---___- ---- ~ ~~ 

102.3 104.3 Al te red  Feldspar  Porphyry Flow 1 1% pyr 118% 103.L 103.8 0.7 e12 0.03 0.07 0.02 

- similar t o  95.7-98.4 1 1 8 ~ 1  103.8 104.2 0.4 .21 0.06 - 0.06 4.032 

- 6reY 
- I 

f r a c t u r i n g  occurs  11 t o  the  ca  and is 
l imoni te  s t a i n e d  : i  

I 
! - a r g i l l i c  a l t e r a t i o n  is b e s t  developed i n  the 

-~ f i r s t  30 cm 
- 103.2 @ 1 cm qv @ 55" has  10% py 

- between 103.2 and 103.9 t h e  u n i t  has  ?I 15% 

vein ing  which conta ins  4 %  cpy 

L I I  I I  I I I I  I I I I I I r m  
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4.3 

5 . 3  

9.4 

- f i n e  gra ined  grey-grey co lored  8.3 1.90 

- c a l c a r e o u s  10.4 2.30 

- small c a l c i t e  i n c l u s i o n s  upto  .2 cm i n  s i z e  11.9 1.60 

- f r a c t u r e d  t l o  t o  3.4 14.3 2.40 

16.5 2.20 
5.3 Maroon Tuff T r  P Y ~  18.3 2.40 

- red- maroon c o l o r e d ,  f i n e  t o  med gra ined  20.7 2.4 

- c a l c a r e o u s  23.2 3.2 

- bedded @ 60" t o  the ca  24.6 1.8 

- f r a c t u r e d  @ 10 6 60" 26.5 1.8 

- s h o r t  s e c t i o n s  a r e  coarse  f ragmental  29.0 2.6 

30.5 1.5 - c a l c i t e  s t r i n g e r s  h e a l  f r a c t u r e s  

32.3 2.0 

9.4 Andesi te  Tuff 34.4 2 .2  

- s i m i l a r  t o  1.8-4.3 Tr pyr 37.5 3.0 

- grey co lored  39.3 2.0 

43.0 3.8 
11.1 Maroon Tuff 43.9 1.00 

- s i m i l a r  t o  4.3-5.3 44.5 1.6 

46.6 2 . 2  

48.5 . 9  

00 
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-VERY 1 4 
; E a  INlERVAL GEOLOGICAL DESCRIPTW MINERAUZAM ALT ASSAYS - 

- 4c Zn Ag Au RUN FROM To % SAMPFROM TO I N G  Cu Pb 

50.0 1.6 

5 0 . 9  .9 

51.8  .9 
11.1 12.7 Porphyrytic Andesite Tr PY' 5 3 . 3  1.5 

- f ine  grained with feldspar phenocrysts 55.2 1.8 

(upto .2  cm) 57.0 1.9 

58 .5  1.10 - grey matrix, feldspar white 
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SEOL 
~~ 

I INTERVAL GEOuxilCAL DESCRlPTlON MINERWZATW ALT ass- 
SAMPFRCM TO J N G  Cu Pb Zn Ag Au Tk- % : ,  FROM To x 

r r  

118.6 1.6 

120.1 1.7 - f r a c t u r i n g  occurs  a t  70" and 10" t o  the  ca  

121.6. 1.6 - minor g r i t  s e c t i o n s  

- 30.5-31.5 weak e r r a t i c  qv stkwk wi th  1% PbS, 7 1 q l%PbS, 11853 30.4 31.9 1.5 - 0.09 0.18 0.04<0.002 122.8 1.3 

87.2 2.8 
- from 33.2-34.2 t he  u n i t  i s  h ighly  broken 90.2 3.0 
- grada t iona l  lover  contac t  90.5 .3 

91.7 1.2 

25.9 34.5 Andes i t ic  Tuff Cont'd 
' t  

1% ZnS, 5% pyr 5% PYr 

34.5 39.8 Andesite Tuff (Mottled) 

- ca lcareous  

- grey b l ack  b lo tchy  i n  appearance 

- f i n e  - med gra ined  wi th  andes i t e  fragments 

- gene ra l ly  ba r ren  

- f r a c t u r i n g  occurs  a t  5'. 70' and 40" 

- minor ep idote  a l t e r a t i o n  
- lover con tac t  occurs  @ 30' 

39.8 46.6 Andesite Tuff 

- f i n e  - med gra ined  greyish  green co lored  

.-.-_ 

homogenous 

- small c a l c i t e  i nc lus ions  t / o  ca l ca reous  

- f r a c t u r i n g  @ 20' 

46.6 53.8 Uaroon Tuff 

- s imi l a r  t o  prev ious  

- non-mineralized 

--- --- - 1 
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GEOL INTERVAL GEOuxilCAL DESCRIPTKN A u  ASSAYS 
FROM fo x SAMPFROM TO LENG Cu Pb 

I 
70.7 78.0 Feldspar  Porphyry Andesite Flow Cont'd 

124.4 1.5 - on occasion the f e ldspa r  phenocrysts a r e  11857 75.5 76.1 0.6 - 0.39 1.56 0.09 0.002 
I weakly a l t e r e d  125.9 1.4 

- minor q u a r t z - c a l c i t e  ve ins  occurs  11858 76.1 77.0 0.9 - 0.57 0.85 0.09 a.002 
sporad ica l ly  t /o 

- 

- @ 72.1 1 c m  @ 60' i r r e g  50% PbS, 1% cpy 2 2% pyr t r  11863 77.9 78.9 1.0 - 0.19 0.69 0.04 c0.002 
PbS tr  ZnS 75.9 2 c m  @ 30' 20% ZnS + PbS 

76.9 1 c m  qv @ 30' 50% PbS 

76.95 

I 

.5 c m  qv @ 60' massive PbS ' 

78.0 79.8 Andesit ic Tuff 1 dissem pyr I !  

- f i n e  grained, grey co lored  

- ca lcareous  

- minor q t z - c a l c i t e  ve in ing  

- @ 78.1: 25 cm zone 10% Pyr, 5% PbS ve ins  

1 
-~ 

- I  @ 70' 
@ 78.8: 1 cm vein  @ 20' 5% Pbs t 

- throughout small  b l ack  phenocryst  occur 

I 
! 

I 

83.3 2 c m  q tz -carb  @ 70' bar ren  11865 87.6 89.0 1.4 - 0.09 0.51 0.05 <O.OOd 

<0.002 11866 93.0 94.3 1.3 - 0.03 0.ld 0.02 84.8 2 cm vuggy qtz-vein 
4 

a I 

W 
w 
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TFIHGEOL. INTERVAL GEOLDGICAL DESCRIPW MINERAU ~d ALT ASSAYS -VERY 
meters FROM To x SAMPFROM~ TO JLTffi cu Pb Zn Ag AU RUN O/o 

PROJECT NEW MOON (336) HOLE N.M. 86-5 NEWMONT EXPLORATION OF CANADA LIMITED 

- 
79.8 89.3 

- qv @ 85.2: 

85.6: 10 cm @ 60" tr cpy 

85.5: 5 cm @ 70' .3 cm running by ZnS 

86.1: 5 c m  stkwk 5% ZnS, t r  PbS 

5 cm zone with 5% pyr 

Feldspar Porphyry Andesite Flow Cont'd 

@ 94.2: fracture @ 30' 
@ 94.5: 1 c m  qv @ 60' colloform 

- from 94.4-94.8: the unit has weak quartz vein 
- 
- 
- 
7 

- 
I1870 
1187 1 
11872 
11873 
11874 
11875 

- 
7 

- 
- - 
7 
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~~ 

GEOL IN lEfWL GEOLOGICAL DESCRIPW MUERWZATKY4 ALT ASS(WS  VERY 
FFzolcjTo x SAMRFFEM TO Cu Pb Zn Ag Au RUN- % 

95.7 101.7 Andesite Breccia Cont'd 

11876 100.5 101.0 0.5 - 0.04 0.12 0.01 <0.002 

- from 95.7-97.0 the  u n i t  has  been bleached 11877 101.0 101.7 0.7 - 0.03 0.10 0.01 <0.@.2 
Porphyryt ic  Andesite 

ad jacent  t o  the ve ins  t o  a l i g h t  green co lo r  

96.8: 20 cm q t z  stkwk 5% ZnS 

97.0: 30 cm qv @ 30°, 5% hemat i te .  T r  ZnS. 

- 
I . I  I I 2% PbS 

97.8: 15 cm qv with 10% ZnS, 5% pyr.  t r  PbS. 

10% Pyr 

98.5-98.80: veak qv stkwk 5% pyr 

99.3-99.6: e r r a t i c  qv zone with 5% ZnS, 
I 
! 

4% CPY 
99.8-100.6: Quartz ve in  with 10% Pb + Zn, 

5% hemat i te ,  5% pyr con tac t  @ 5060' 
_. 

from 98.8-101.7 t h e  u n i t  appears  t o  be more 
A !  s i l i c e o u s  and is  f i n e  g ra ined  grey-red brxx 

i 
101.7 105.2 Quartz Vein Breccia Zone 10 8% PbS + ZnS 11878 101.7 102.5 0.8 - 0.15 1.00 0.08 4 . 0 0 2  

-well minera l ized  h ighly  f r a r t u p d  c l  u a r t z  r 11879 102.5 103.0 0.5 .70 0.26 A s s  0.44 0.004 
ve in  zone 1% CPY 11880 103.0 103.6 0.6 1.u) 0.06 8.86 0.77 0.04 

11881 103.6 104.1 0.5 1.29 0.06 5.83 0.67 0 . 0 4  - sheared i n  f i r s t  1.2 m wi th  the  co re  be ing  
2 

I 

highly fragmental:  f a u l t  zone 11882 104.1 104.7 0.6 .61 0.07 2.70 0.32 0.002 

- with in  the  f a u l t  zone, small  fragments of ! 
- I 

massive PbSJZnS occur 11883 104.7 105.2 0.5 .28 0.08 0.94 0.15 4.004 

- t he  upper con tac t  of t he  zone is marked by 
gougevhich occurs  a t  50. 

I 
I I 1 

ID 
Ul 
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%:E: ; 
G E L  INTERVAL GEOLOGICAL DESCRIPTKN MINERWZATIOP( ALT ASSAYS 

Cu Pb Zn AR A" FRoM'm x S A M P W  To )LE% 
101.7 105.2 Quartz Vein Breccia Zone Cont'd I 

--r - ,  I I  I I I  I I 

c 

--I 
1 

I. i 

c 

105.2 

- the  qua r t z  is hemat i t i c  t / o  
- from 102.9 t o  105.2 the core  is l e s s  

I 

f r a c t u r e d  - - the  s e c t i o n  from 102.9-103.6 con ta ins  20% 

PbS + ZnS 

- from 103.6-105.2 the u n i t  has  s i n n i f i c a n t  

(5%) hema ti te 
- cha lcopyr i t e  , averaging .2% occurs  t /o a s  

small dissem b lebs  
I - l imoni te  Occurs on f r a c t u r e s  t / o  

107.7 Andesite Flow 

- f i n e  gra ined ,  grey co lored  

- quar t z  ve in ing  minor 

- f r a c t u r i n g  occurs  a t  10' and 60' 

- barren  i n  genera l  

I 

i 

I 
Brecciated Andes i t ic  Tuff C Po 

I I I . . . .  
cn 



c 

109.4 . 3  cm qv @ 30' 10% PbS 

from 109.4-109.8 t h e  u n i t  i s  r e l a t i v e l y  bar ren  

from 109.8-110.3 weak qv stkwk with 2% ZnS. 

2% CPY 
from 110.3-110.8 the u n i t  is  bar ren  

from 110.8-111.4 the u n i t  has  s e v e r a l  e r r a t i c  - 
q u a r t z  ve ins  wi th in  it i I 

1 

@ 110.9 1 cm qv @ 40" h a s  10% ZnS I 

110.95 .5  cm qv @ 40" h a s  1OX ZnS I 

111.20 1 c m  qv @ 8O0col1oform 

111.30 1 cm qv @ 80' barren  
. ~~ ~~ ~~~ 

from 111.4-112.1 the u n i t  h a s  minor quar tz  

ve in ing  which conta in  minor amounts of galena 

6 s p h a l e r i t e  with minor amounts of hemati te  

~ 

113.5 125.4 B a s a l t i c  Tuff I 

- massive I 
- homogeneous I 

- f i n e  - med gra ined ,  grey colored  J 

I - minor c a l c i t e  hea led  f r a c t u r e s  

- f r a c t u r e d  @ 20" and I? 45" 

I 



c 
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GEOL, INTERVAL GEOLOGICAL DESCRIPW MINERWZATlOh ALT ASSAYS  VERY 
FRoqTo 96 SAMPFfKM TO LENG Cu Pb Zn Ag AU RUNT % 

9 . 8 1  20.8 Feldspar Porphyry Dyke dont 'd  51.5 
I - homogenous 54.9  

- non-mineralized 5 7 . 9  

- core  is h ighly  broken from 17.9-19.8 5 9 . 3  
- - f r a c t u r e s  occur 11 t o  the ca and @ 50' 

- lower con tac t  is  a t  40' 
61 .O 
6 4 . 0  

6 5 . 0  
20.8 36.0 Andes i t ic  Tuff 1 PbS, ZnS 11890 22.9 23.8 0 . 9  - - 1 7  -28  -07 -002 6 6 . 8  

.07 .002 68.3  PY. - pred  grey-green co lored ,  medium gra ined  11891 23.8 24.5 0 . 7  .02 .21  

- minor fragmentation occurs t l o  6 9 . 8  

- minera l i za t ion  i s  confined t o  qua r t z  ve in ing  71.3  

- quar t z  ve in ing  t l o  72.9 

- f r a c t u r i n g  occurs  a t  60' and a t  40' a s  does 73.2 

vein ing  74.7  

- - quar t z  ve in ing  is  e r r a t i c  and gene ra l ly  77.1  

occurs  i n  combination with c a l c i t e  78.6 

79.2 

80.8 

22.6: 3 cm q t z - c a l  @ 80' 1% Pbs 82.3 

- with in  the qua r t z  ve ins  t r  PbS cpnbe found 

- @ 21.7: 5 cm q t r - c a l  @ 40' barren  

23.0:  10 cm q t z r a l  @ 80' barren  83.8  

23.4: 20 cm q t z  @ 50' 1% PbS tr  m a l ,  85.3  

86 .9  

24.15: 10 cm qv @ 50' 1% PbS t r  m a l ,  8 8 . 4  

t r  ZnS boxwork l imoni te  ribboned qv 

t r  ZnS boxwork l imoni te ,  r ibboned qv 89.3  

24.35: 4 cm qv @ 50' s imi l a r  t o  above 90.8 

92.4 

93 .9  

94.5 * 
1 I 

F '  
0 
0 



I 
. .  

c 

and has  l a r g e r  fragments wi th  the  fragments 

be ing  upto  3 cm i n  s i z e .  Hematite conmon 

from 26.9-29.9: t he  u n i t  is  f i n e r  gra ined  wi th  

smal l  fragments of maroon t u f f ,  minor c a l c i t e  

ve in ing  

from 29.9-32.4: t he  u n i t  i s  uniform c o n s i s t i n g  

of a medium-coarse gra ined  fragmental  

a n d e s i t i c  t u f f .  Fragments a r e  upto  3 c m .  

Smail b l ack  fragments occur t / o .  Sec t ion  

i s  almost ba r r en  wi th  t h e  except ion  of minor 

l imon i t e  a long  a f r a c t u r e  f ace  f r a c t u r i n g  

occur s  a t  50" and a t  20" 

from 32.4-36.0: the  u n i t  i s  tuf faceous  minor 

q u a r t z  ve in  t / o  however some of the  ve ins  I 
con ta in  s i g n i f i c a n t  mine ra l i za t ion .  C a l c i t e  

ve in ing  i s  prominant I 
33.7: 20 cm c a l c i t e  ve in  ba r ren  11892 35.4 36.0 0 . 6  .05 1.31 2 . 8 2  .23 .012 

35.4: 55 c m  qv @ 40' 10% Z n  + Pb col foform,  10 10% Zn/Pb i r  

l imoni te  on f r a c t u r e s  55 c m  qv I 

36.0 63.8  Purple Feldspar Porphyry Andesite Flow 
- f i n e  gra ined  purp le  co lo red  matrix with green 11893 36.0 36.7 0.7 .03 .10 .04 c.002 

f e l d s p a r  PhenocrY S t S  ( s a u s s u r i t  ized phenocrysts: 
- f e ldspa r  phenocryst  a r e  upto  1 c m  i n  s i z e  

- q u a r t z  ve in ing  occurs  throughout 

I 
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INTERVAL GEOUxilC AL DESCRIPTIOP( MNERWZATKM ALT ASSAYS  VERY - 
FROM TO % SAMPFKM TO S N G  Cu Pb Zn Ag Au R U k  96 
36.0 6 3 . 8  Purple Feldspar Porphyry- Andesite Flow Cont'd 

- fracturing occurs @ 60" and @ 40" 

- from 36 .7 -39 .2  quartz veining rare 

- qv @ 3 9 . 4 :  5 c m  qv @ 80" colhform t r  gal  

- a t  3 9 . 5 :  20 cm fracutre / I  t o  ca 

- qv @ 4 0 . 5 :  2 cm pink colloform t r  pyr 
- from 4 0 . 9 - 4 2 . 4 :  unit has approximately 20% 11894 4 0 . 9  42 .4  1 . 5  - .04 .08 .07 <.002 



EPTHGEOC. INTERVAL GEOLDGICAL DESCRIPTIW M I N E R W Z A ~  ALT 
metsn FROM TO x 

36.0 63.8 Purple  Fe ldspar  Porphyry Andesi te  Flow Cont'd 

I I I I  I I I I I I I I I 1  

ASS&%  VERY - 
SAMPFROM TO ld Cu Pb Zn Ag Au R U k  9yo 

I 
a l s o  occurs  a t  70' and 30" and a t  50" t o  

the  ca  

- Phenocrysts  less def ined  with depth and a r e  

less a l t e r e d  

63.8, 74.8 Andesi te  Flow 

- f i n e  gra ined ,  grey co lored  5 2% pyr 

- highly  veined with v e i n s  predominantly 2% Pb 

calci te  and q t z - c a l c i t e .  Veining accounts  1% Zn  

f o r  25% of the  u n i t  

- m i n e r a l i z a t i o n  i s  r e l a t e d  t o  ve in ing  

- c o n t a c t  g r a d a t i o n a l  

64.4-64.8 f r a c t u r e  I /  t o  ca  

i? 65.3: 5 cm qv i? 80" 1% cpy 

65.5: 20 cm qv stkwk brxx 2% PbS 

65.8: 10 cm qv stkwk brxx 2% PbS 

66.1 30 crn qv i? 40" 5% PbIZn, 2% pyr 

66.9 10 cm q t z  stkwk wi th  pink c a l c i t e  

2% PbS 

67.8: 30 cm qv zone 5% Pb/Zn lower c o n t a c t  
~~~ ~ 

e 45" 

from 68.3-69.8 the  u n i t  has  minor qv 

69.9: 20 c m  qv t r  g a l l s p h a l  

70.5: 8 cm qv i? 50" 5% PbS 

from 70.6-81.3 q u a r t z  ve in ing  decreases  but  is 

s t i l l  s i g n i f i c a n t  

I *  

1 

11902 65.5 66.1 0.5 .10 .22 .06 .002 

11903 66.1 66.6 0.5 .54 1.92 .23 .010 

11904 66.6 67.1 0.5 .16 .64 .16 .004 
< 

11905 67.1 67.8 0.7 .02 .04 .ll .004 I 
11906 67.8 68.3 0.5 1.96 .36 .26 .004 
11907 68.3 69.9 0.6 .03 .06 .07 .002 

11908 69.9 70.6 0.7 .ll .25 .08 .002 

11909 70.6 72.0 0.4 .02 .06 .07 .002 

11910 72.0 72.4 0.4 .34 .61 .09 .002 

11911 72.4 73.1 0.7 1.54 3.10 .17 .002 

11912 73.1 74.2 1.1 .27 .59 .09 .002 

11913 74.2 74.7 0.5 .36 1.26 .IO ,002 
~ 

. . . I  I 
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INTERVAL GEOLOGICAL DESCRIPTKN M H E R A U Z A ~  ALT ASSAYS m E R Y  

Cu Pb Zn Ag AU RUk1 % FROM To x SAMPFKM TO ENG 
63.8 74.8 Andesite Flow Cont'd 

@ 71.4: 1 cm @ 40" barren  

71.7: 3 c m  @ 40' 5% pyr 

72.1-72.3 e r r a t i c  qv, 2% PbS 1 

72.5: 2 cm @ 20" and @ 70" 2% PbS, 2% ZnS 

72.75: 20 cm @ 80" 10% PbS. 10% ZnS. 5% Dyr 
73.1: 10 cm qv @ 40" 15% PbS, 5% ZnS 

73.7: 8 cm qv @ 50" 10% PbS, 5% pyr  I 
74.3: 10 cm qv @ 50' 10% PbS, 5% pyr  I 

I 

I 

74.9 83.8 Feldspar  Porphyry Andesite Flow 2 1% pyr  11914 74.7 75.4 0.7 .24 1.08 .09 .018 1 

11915 75.4 75.9 0.5 .50 2.02 .16 .046 i - f i n e  gra ined  green mat r ix  i n  which f e l d s p a r s  1XZn + Pb 
upto .4 c m  occur 11916 75.9 76.3 0.4 .02 .05 .04 .002 

- veined t / o  with ve in ing  ( g e n e r a l l y  pink 11917 76.3 76.8 0.5 -04 .06 .09 <.002 1 
I 

c a l c i t e  and c a l c i t e - q t z )  t o t a l l i n g  I, 20% 11918 76.8 77.4 0.6 .02 .07 .04 <.002 I 
I - @ 75.8: 12 cm qtz-cal  @ 30" 20% PbS. 5% ZnS 11919 77.4 78.1 0.7 .03 .07 .07 <.002 

76.2: 20 cm pink c a l c i t e  @ 60" t r  PbS 11920 78.1 79.0 0.9 .02 .05 .02 <.002 

77.3: 2 cm @ 50" 2% PbS 11921 79.0 79.5 0.5 .17 .77 .05 <.002 

11922 79.5 80.4 1.4 .03 -07 .05 c.002 77.5: 30 cm pink c a l c i t e - q t z  col loform 
1% PbS 11923 80.9 82.6 1.7 -02 .05 .05 <.002 

78.9: 1 c m  @ 60" Tr ZnS col loform 11924 82.6 84.C 1.4 .02 .04 .03 e.002 

79.1: 25 c m  @ 30" 5% PbS 

80.3: 2 cm q t z - c a l c i t e  bar ren  

80.7: 1 c m  q t z - c a l c i t e  @ 50" 
81.9: 2 cm qv @ 10" 5% PbS 

I 

- occas iona l ly  tourmaline i s  found wi th in  1 
the  ve ins  t 

- 1 1 1 I 1 1 
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E 

... 

11937 91.8 93.3 1 . 5  .04 .OJ 
- from 87.1-87.9: minor quartz veining occurs 11938 93.3 94.4 1 . 1  . lo .09 

I I I I 1  I I I I  I I I I I I I I I 1 

I I I 1  I l l 1  I I I I I I I I I 
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SEOL INTERVAL GEOuxilCAL DESCRlPTlON MINERWZATlOh ALT ASSAYS -VERY 
FRW( TO % I  SAMPIFFKMI TO )-Ed Cu I Pb I Zn I Ag I A u  RUM1 % 
8 6 . 6 1  93.7 Andesitic Flow Cont'd 1 1 I I 1 1 1 I I 1 
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INTERVAL GEOLOGICAL D ESCRl PTlON MINERALRATK)h ALT ASSAYS -VERY 
7 

FROM TO % SAMPFROM TO J N G  Cu Pb Zn Ag Au RUN % 
93.7 99.0 Andes i t ic  Tuff 

- medium gra ined ,  brown-green co lored  wi th  10 5% PbS 11939 94.4 95.0 0.6 .07 .21 1.30 .09 .004 
black  fragments  (upto 1.5 c m  in s i z e )  5% ZnS 11940 95.0 95.6 0.6 .07 .48 1.54 .09 .004 
throughout (20%) 11941 95.6 96.1 0.5 .02 .06 .25 .02 e.002 

- the  u n i t  is  brown c o l o r e d  t o  95.0 where upon 11942 96.1 96.6 0.5 .25 .16 1.26 .15 .004 
it  becomes green co lored  11943 96.6 97.3 0.7 .10 .06 .41 .09 <.002 

11944 97.3 98.1 0.8 .07 .21 .06 <.002 
being r e l a t e d  t o  qv 11945 98.1 98.7 0.6 .20 .ll .43 .10 <.002 

- q u a r t z  ve in ing  occurs  t / o  wi th  sulphide 

- qv occurs  a t  

93.8: 1 cm @ 20" 10% cpy, 5% pyr  

94.2: 10 cm sand seam occurs  

94.5: 3 cm @ 50" col lc form 

94.6: 1 cm @ 20" 5% PbS 

94.7: 22 cm @ 60" 5% PbS, 5% ZnS, 2% Pyr 

94.9: 1 cm @ 30" 5% cpy 

95.0: 15 cm q t z  brxx 5% PbS, 5% ZnS 

95.3: 20 cm @ 60" 10% PbS minor ZnS 

95.5: 20 c m  gossanous qv 

96.2: 15 c m  10% PbS 

96.6: 30 cm q t z  stkwk i n  f i r s t  5 cm 

~ 

10% cpy. 5% Pb/Zn 

99.0 

97.1: 3 cm @ 70" 10% Pb 

97.2: .5 c m  @ 30" 5% cpy 

98.1: 15 c m  @ 30' 5% PbS, 2% cpy 

102.4 Feldspar  Porphyry Dyke 

- grey co lored  matr ix  i n  which white  f e l d s p a r  
phenocrysts  up to  . 3  c m  occur (  comprising 



e 

GEOL 

I 

INTERVAL GEOLOGICAL DESCRIPTKX MINERWZATIO)1( ALT ASSAYS -VERY 
FROM To % SAMPFROM TO k N G  CU Pb Zn Ag Au R U h -  % 
99.0 102.4 Feldspar  Porphyry Dyke Cont'd 

approximately 50% of the  u n i t )  

- massive, homogeneous 

102.4 106.4 Porphyryt ic  Andesi t ic  Tuff - Brxx 10 t o  107.0 11946 102.4 102.8 0.4 .OS .30 .09 < .002 

- a n d e s i t e  t u f f  with small white  f e l d s p a r  5% PbS 11947 102.8 103.4 0.6 .84 .14 .82  .33 .010 

phenocryst  5% ZnS 11948 103.4 104.0 0.6 .50 .64 1.49 .27 .006 
- h igh ly  veined t o  107.5 with t h e  s e c t i o n  11949 104.0 104.8 0.8 .35 1.77 8.52 .55 .024 

averaging >SO% qv  11950 104.8 105.3 0.5 .03 .23 .77 .09 .002 I 
L - minera l i za t ion  is r e l a t e d  t o  q u a r t z  ve in ing  11951 105.3 105.9 0 .6  .73 2.10 6.10 .78 .004 

102.6: 10 cm q t z - c a l c  v e i n s  ba r ren  11952 105.9 106.6 0.7 .60 .24 2.32 .39 .006 
102.9: 50 cm q t z  v e i n  1% cpy, 5% ZnS vein 11953 106.6 107.7 1.1 .08 .19 .92 . l l  .049 

e 50. 

103.7: 40 cm qv 10% ZnS, 2% CPY 

104.3: 60 cm qv zone 10% ZnS 

@ 104.6 10 cm zone massive galena/  

s p h a l e r i t e  % 60140 

104.9: 40 cm sheared a n d e s i t e  f i n e  grained 

green 

1% cpy, 5% hemat i t e  ve in ing  a t  40" 
105.3-106.8: Qtz veining with 10% ZnS, 

I 

106.4 115.4 F e l s i c  Porphyry Flow? 1 PYrS CPYS I 
11954 107.7 108.7 1.0 .17 .10 -46 .10 .OOd 

- 

- l i g h t  green f i n e  grained co lo red  wi th  small  PbS 
<.2 cm i r r e g u l a r  v h i t e  phenocrysts  11955 108.7 110.2 1.5 .07 .01 .19 .04 <.OO 

- r e l a t i v e l y  bomogeneous 11956 110.2 111.2 1.0 1.09 .09 .01 .18 <.OOd 
1 

F 
0 

I PAGE 10 of 12 PROJECT NEW m)oN (336) HOLE N.M. 86-6 NEWMONT EXPLORATIOU OF CANADA LIMITED 
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.. 1 

114.0: 1 cm @ 10" 5% cpy, 1% PbS I 1  I I I 
115.4 116.1 Andesite Tuff 

- fine grained, dark grey colored 
- upper contact broken lower at 30" 
- minor qv with variable mineralization I 

1 1 I 1 I 
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NEWMONT 

DRILL 
EXP OF 

HOLE 
UPW HCXW 

CANADA LTD 

RECORD 
I # m H  BEARING DIP N(TTH 101.2 W E  N.M. 86-7 LEVEL Surf ace NE OFS- 

LOCATION Plateau Grid 

ELEWTION 2102.5 -96.6m 140" -52' Acid Test :TOTAL~ECWERY + 9 5 ~  LOWED BY D. Visagie 

0 -140' -45 Compass CORE SEE B.Q. . W E f M  1 of 9 - 
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- lower contact i s  broken 76.8 

80.8 

26.6 Maroon Tuff 83.6 

86.9 

89.9 

- generally maroon colored f ine  grained 

although minor sections are coarse grained 

- barren I _  93.0 4.; 
- no veining 96.0 

- lower contact gradational 
~~~ ~~ 

97.5 

98.1 

I 

P 
P 
N 
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I 
I 

I I 

3 6 . 3  41 .0  Andesitic Tuff 

- similar t o  26 .6 -33 .9  

~ ~ 

4 1 . 0  43 .4  Andesitic Tuff 

- similar to  2 6 . 6 - 3 3 . 9 ,  however the unit has a 

reddish tinge 

- minor non-tinged sect ions  

4 3 . 4  45 .0  Andesitic Tuff 

- med grained 

- l i ght  green colored 
- weak chlor i te  a l t  

- minor c a l c i t e  veining 

- fracturing occurs @ 20" 6 @ 50' 

I- . I 1 I 
' P '  

P 
w 
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GEOL INTERVAL GEOLOGICAL DESCRIPTICN MlNEFULRATKX ALT ASSAYS -VERY 
1 

FROM' To % S A M P W  TO BNG RUN % 
43 .4  45.0 Andes i t ic  Tuff Cont'd - 

~ ~. . - - - f r a c t u r e s  g e n e r a l l y  healed by c a l c i t e  

- t r a c e s  of hemat i te  t / o  

45.0 47.3 Maroon Tuff 

- s i m i l a r  t o  20.4-26.6 

- f r a c t u r i n g  occurs  @ 30" 6 @ 50" t o  t h e  ca  

- minor e p i d o t e  a l t e r a t i o n  
I I I I I 

' I  
! 

I 
48.9 Andes i t ic  Tuff 

- med gra ined  

48.9 

I 

I - s i m i l a r  t o  43.4-45.0 

- weakly ca lcareous  

- grad lower and upper c o n t a c t s  

- minor hemat i te  s t r i n g e r s  wi th  c a l c i t e  

55.6 Andes i t ic  Tuff 2 2% dissem 

- s i m i l a r  t o  26.6-33.9 PY' 
- c a l c i t e  s t r i n g e r s  occur t / o  

- f r a c t u r i n g  @ 80' and @ 45" 

- i n  p a r t  sheared 

51.7-52.4 sheared and f r a c t u r e d  

52.4: 1 cm f a u l t  gouge 

53.2-53.6 core h i g h l y  f r a c t u r e d  

53.6-55.6 rock less f r a c t u r e d  

I I 
I I  I I I I 
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GEOL. E INTERVAL GEOuxilCAL DESCRIPTKN M I N E R A U Z A ~  ALT ASSAYS -VERY 

55.6 58.2 Shear Zone 5 i 4 x  pyr  

Pb Zn Ag AU Cu RUN o/o %J SAMPFROM TO lENG FROM TO 

I I - highly  f a u l t e d  s e c t i o n  of core  with t h e  

r e s u l t  every th ing  is small f ragments  

I 11% Pb/Zn I 111958 55.2 55.8 0.61 <.01 .03 .031<.0021 

1 111959 55.8 56.4 0.61 .04 .ll .01)<.0021 
I 

- t o  56.4 the  u n i t  i s  predominantly a n d e s i t i c  

t u f f  whereas from 56.4-57.3 the  core  i s  
f e l s i c  agglomerates i n  composition 

- a t  55.8 the  u n i t  is a 10 cm piece  of brxx qv 

- from 56-56.5 t h e  core  is a l l  gouge and 

f r a m e n t s  with armroximatelv 5% of the  

11960 

11961 

L - .- I I 
s e c t i o n  be ing  q u a r t z  v e i n  fragments  wi th  

t r a c e s  of  s p h a l e r i t e  

- a t  57.0 a 2 cm pv has  10% ZnS 

- from 57.3-58.2 the  u n i t  i s  a a n d e s i t i c  t u f f  

s i m i l a r  t o  prev ious  

- a t  57.5 a 3 cm qv @ 80" has  5% pyr ,  10% ZnS 

- a t  57.5-57.7 a 20 cm gouged zone e x i s t  

1.08 .012 .24 

.71 .004 .45 

1.38 .004 .70 

58.2 

~~ 

I 1 -TL s p h a l e r i t e  i s  cream colored  

59.7 Quartz Vein - Brxx 10 s p h a l e r i t e  11962 58.2 58.7 0.5 4.68' 7.05 

- l a r g e  well minera l ized  q u a r t z  vein i n  which 5 galena 11963 58.7 59.2 0.5 1.03 3.15 

minor fragmentat ion i s  observed 11964 59.2 59.7 0.5 2.37 13.10 

- upper c o n t a c t  @ 30" 

- f i n e  gra ined  s p h a l e r i t e  (10%) and galena (5%) 5 p y r i t e  

4 chalcopyr i te  

occur t / o  a s  does minor c h a l c o p y r i t e  

2. 25%. 5% pyr a l s o  occurs  I 
1 1  - ~ - c h a l c o p y r i t e  i s  a s s o c i a t e d  wi th  p y r i t e  

I I 
1 1  1 1 1 1  I I -7 1 1 I 1 I I I 
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GEOL INTERVAL E O  uxi IC Al DESCR I P T W  M INERALR ALT ASSAYS  VERY 
FROM TO x SAMPFROM TO )LEN Cu Pb Zn Ag A u  RUh- e&, 

59.7 89.4 Andesite Tuff 4 3% pyr 11965 59.7 61.3 I 0 . 6  .02 .10 .30 .ll .002 

- somewhat s i m i l a r  t o  26.6-33.9 1% Pb + Zn 11966 61.3 62.5 I 0.8 .08 .08 .50 .19 .002 

ff 
.002 

.. 

- from 61 .3 -61 .6 :  t he  co re  i s  heav i ly  

f r a c t u r e d .  A t  61.4 a 5 cm gv has  5% Dyr and 

I 
11976 76.0 77.2 1.2 .15 .68 .20 .002 I 

t r  ZnS 

- from 61 .6 -63 .1 :  the u n i t  h a s  20% q t z - c a l c i t e  

stkwk. A t  6 2 . 1  a 1 cm qv a t  5"  has  10% cpy. 

5% PbS. The ve in  i s  exposed f o r  10 cm a t  a 

co re  a x i s  of 10' and i s  d i sp laced  by a 

f r a c t u r e  a t  30" 

- A t  62.7: 2 cm qv @ 5" c o n t a i n s  t r  ZnS, 

24 PY' I 
- from 63.1-63.9: ve in ing  is minor 

I I I 

I - from 63.9-65.5:  the u n i t  h a s  20% pink I I 
1 c a l c i t e  ve in ing  in  which 2% cpy and 1% Zn 

occur in  a ve in  stockwork 

- 65.5-65.7: the  u n i t  has  minor ve in ing  

- QV i s  e r r a t i c  from 65.7.  S i g n i f i c a n t  ve ins  

occur , i t  : 
I ,  

- - -~ 

1 

I 
-, I 

I I 
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XPMGEOL INTERVAL GEOUxilCAL DESCRIPTKN MINERAUZATKM ALT ASSAYS -VERY 
metsn FROM To x SAMPFROM' TO BNG CU Pb Zn Ag Au RUk- % 

I 
59.7 89.4 Andesi te  Tuff Cont'd 

65.8: 1 cm @ 10" ribboned for 10 c m  h a s  
J 

5% cpy, 10% pyr. 5% Pb/Zn 

66.1: 20 cm qtz-ca l  brxx vein wi th  1% Pb, 

1% Zn, 5% pyr 

t o  the c a  

lower c o n t a c t  @ 30" 

- from 67.3-68.9: ve in ing  i s  absent  

68.9: 15 c m  q t z  carb  @ 40" with 2% PbS, 

2% ZnS weakly col loform 

- from69.4-70.4: qv occur @ 5 "  t o  t h e  ca  on 

occasion brxx. Contains  5% Pb Pyr, 1% PbS, 

1% ZnS 

- from 70.4-70.9: ve in ing  is  minor 

- from 70.9-71.8: the  u n i t  has  a weak c a l c i t e -  

q t z  stockwork 

- a t :  

72.2: 5 cm c a l c i t e  vein @ 30" has  5% PbS 

72.8: 4 c m  c a l c  ve in  @ 60" has  5% pyr 

I 

73.5: 2 c m  @ 10" has  5% pyr 

73.7: 10 cm @ 40" has  5% pyr ,  2% PbIZn 

- from 73.8-74.8 the  rock is highly  f r a c t u r e d  

wi th  f a u l t i n g  cont inuing  i n t e r m i t t e n t l y  

t o  77.0 

- a t  76.1: 1 c m  q tz -ca l  vein has  5% pyr ,  
10% Zn 

76.5: 10 cm qtz-ca l  stkwk t r  pyr t r  PbS 

77.0: 3 cm qv e r r a t i c  @ 20' 5% ZnS/PbS 

77.1: 1 cm qv @ 10" 8% CPY. 10% pyr 

~ . ~~~~ 
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NEWMONT EXP OF CANADA LTD 

DRILL HOLE RECORD 
NEW MOON 

PROJECT 

LEVEL Surf ace OEPTH BEARING DIP TYPE OFSL@&&E NOfH 55.2 q W E  NQ N . M .  86-8 

LOCATION Plateau Grid 0 292' -45" Brunton JCoRE SUE BQ SHEETNQ 1 o f 5  
-55.2 0: 292" -48" Acid  Test ~~~~~~ >95% LmQm D .  Visagie 

- 
ELEVATION 2132.9 m 

LATITUDE 2 + 1 5 N  l s m m E o  Aug. 17/86 CLAIM MISTY DAY 
I 4 

6 . 5  

1 
41.1 2.5 - barren and non-veined 

- contacts are gradational 43.9 2 .9  
46.9 3.2 

11.6 Andesite Tuff 49.1 2 . 3 '  

- green, f ine  grained matrix with small, <.2 5 2 . 1  3.21 

cm. c a l c i t e  inclusions (white) 5 5 . 2  3 .1  
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PROJECT NEW MOON (336) HOLE N.M. 86-8 NEWMONT EXPLORATIOU OF CANADA LIMITED PAGE 2 of 5 .a 

; E a  INTERVAL GEOLOGICAL DESCRIPTKN MINERAUZATKX ALT ASSAYS  VERY 
r - 

FROM TO % SAMPFROM TO XNG Cu Pb Zn A g  Au RUM % 
- 6 .5  1 1 . 6  Andesite Tuff Cont'd 

- minor c a l c i t e  veining 

- occasional short sections of a heavily 

fragmental tuff 

- appears fo l ia ted  in  part @ 20" t o  ca 

- barren 

11.6 12.4 Andesitic Tuff 

- f ine  grained, green colored 

- massive non-mineralized 

d 

i , 
_ '  

i 

14.7 
J 

16 .3  Andesitic Tuff 

- fine grained matrix greenish grey colored 

in which fragments upto 1 cm in s i z e  

comprise 60% of the unit 
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; E L  INTERVAL GEOuxilCAL DESCRIPTION MlNERAUZATlOh ALT ASSAYS 'ISOCOVERY 
F a  TO 9% SMPFROM TO )€NG Cu Pb Zn Ag AU RUM- oh ' 
14.7 16.3 Andesitic Tuff Cont!d I 

N 
N 
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1 1 I - most of the mineralization occurs in the I I I I I I 
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I PROJECT NEW MOON (336 )  HOLE N . M .  86-8 NEWMONT EXPLORATIOU OF CANADA LIMITED PAGE s of 5 1 ,  

SEOL. INTERVAL GEOuxilCAL DESCRIPTlON MINERWZATk3 ALT ASSAYS k O v *  / 
FROM TO % SAMPFRoMI TO L E 4  ' Cu Pb Zn Ap; Au RUNT 36 
29.0 33.1 Andesite Cont'd I I 



c c 

JDEPTH 1 1 3 ~ ~ 4 .  .i I DIP !TYPE OFSUWP(~LENGTH 49.4 m ( !HOLE NO. N . M .  86-9 YEWMONT EXF! OF CANAL LTD [LEVEL Surface 
~ ~~ 

LOCATION Pla t eau  Grid 0 292" -70" Compass CORE SIZE BQ SHEETNO. 1 of 4 

ELEVATION 2123 .1  m -49.4 rn 292' -71' Acid Test TOTAL RECWERY + 99 LOGGED BY D. Visagie  

LATITUDE 1 +  1 7 N  STARTED Aug. 17/86 CLAIM MISTY MY 

DRILL HOLE RECORD 
NEW MOON 

PROJECT 

~~ 

RECOVERY GEOLOGl CAL DESCRIPTION MINERALIZATION ALT AS SAYS 
x S A W  FROM TO L€N RUN x Cu Pb Zn Ag Au 

Casing 4.9 -0.' 

6 .7  -0. 
Fine Grained Andes i te  Tuff 8 . 2  

- f i n e  gra ined  green co lo red  I I 1 9 .  II 

- t r a c e  dissem p y r i t e  I I  1 1 1 1  I I I I I I I I 17.1 
- @ 8 .4 :  5 cm e r r a t i c  qv ba r ren  I 18.61 

10.2: 5 cm qv I? 60" colloforrn 5% pyr 

- from 11.0 the  u n i t  i s  grey colored  f i n e  

gra ined  wi th  f r a c t u r e s  @ 10". E r r a t i c  
_ _ ~  ~ ~ 

qv-calc ve in ing  occurs  t / o .  homogenous 
~~~ 

@ 12.1: 10 c m  stkwk with t r  PbS 

1 7 . 7 :  1 cm qv  wi th  t r  PbS 

] I I 18.1: 3 cm qv @ 40" col loform 1 1 1 1  I I I I I 1  I 1 1 2 4 . 4 1  

- from 23.7-24.5 t h e  core  i s  f r a c t u r e d  and has  

a s l i g h t  brown co!oration 

- U D ~ O  12 m the  u n i t  i s  l i e h t  brown t ineed  

26.8 

27.7 

I 29.0 -0.1 

and i s  f ine  gra ined ,  whereiis a f t e r  1 2  m the 

u n i t  i s  co3rse  gra ined  and h a s  c a l c i t e  b l ebs  

. . . .  



- f i n e  gra ined  mat r ix  wi th  fragments upto  1 cm 

- weakly s i l i c e o u s  41.5  

- upper con tac t  occurs  @ 80" 43.3 

- barren  1 4 4 . 2  

- ca lca reous  45.4 

- lower con tac t  broken 46.9 

- e r r a t i c  c a l c i t e  s t r i n g e r s  t / o  47.9 

39.01 -0. 

r 

49.4 
26.4 30.7 Andesite Tuff ? 

- l i g h t  grey green co lo red ,  f i n e  gra ined  

.36 .a7 .52 .oo4 - highly  f r a c t u r e d  t / o  11987 27.7 28.4 0 .7  

- @ 27.8: 50 c m  f a u l t  gouge minor qv f r a g s  i i g w  29 .d  29.6 0 . 6  
- qv occurs  spo rad ica l ly  .17 2.22 .95 .004 

.10 .27 .I5 .004 

20.6: 20 cm qv 10% PbS, 5% pyr ,  5% Zn 11990 29.6 30.2 0 .6  . 1 1  .30 .20 .002 

29.1: 40 c m  qv 5% PbS, 3% Pyr 11991 32.6 33.9 1.3 .04 .I4 .09 .003 
I I 

- from 29.5-30.2 t he  u n i t  i s  s i l i c e o u s  and has  - 
a weak qv stkwk with 1% PbS, 1% ZnS. The 

u n i t  is f r a c t u r e d  and has  l imoni te  s t a i n i n g  

throughout t h i s  s e c t i o n  

- from 30.2-30.7 t he  u n i t  i s  h igh ly  f r a c t u r e d  

30.7 32.4 Andesite Dyke ? 

- f i n e  gra ined ,  grey co lo red  

- massive 

-homogenous c 



c 

30 .7  

32 .4  

.... . 

---_I--------- 2 
32.4  Andesite Dyke ? Cont'd 

- ca lca reous  

- f r a c t u r e d  @ 50' 6 @ 70' 

- minor c a l c i t e  h e a l i n g  f r a c t u r e s  

49 .4  Andesite Tuff 
- s imi l a r  t o  26.4-30 .7  11992 33 .9  3 4 . 6  0 . 7  .04 .22 - 2 0  .002  

- f i n e  gra ined ,  grey co lored  

- f r a c t u r e d  t / o  

- tu f faceous  fragments a r e  upto .5 cm 

- i n  t h e  f i r s t  1.5 m the u n i t  i s  s i l i c e o u s  

- f r a c t u r e d  t / o  @ 20" t o  the ca 

- c a l c i t e - q u a r t z  (pink c a l c i t e )  ve in ing  t o t a l s  

'L 35% of t h e  u n i t  

3 3 . 0 :  1 cm ca l -q t z  vein @ 0" f o r  15 cm 5% pyr 
~ -~ 

f 
E- 

t 

.- 1 - 1  I I I I  I I I I I I I I I I 
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NEWMONT EXP OF CANAOA LTO 

ORILL HOLE RECORD 
NEW MOON 

I 

HOLE NO. N . M .  86-10 LEVEL Surface OEQTH BEARING DIP TYPE O F S U W  NGTH 63.1 m 

LOCATION N e w  Moon 0 320" -45" Brunton 1 m E  SEE BQ . SHEETNO. 1 of 6 

ELEVATION -55.8" 320" -46" Acid Tes t  jm&L ~~~ > 95% LWGm D. Visagie  
. _  . - -  

LATITUOE 1 + 30 S STARTED A ~ ~ .  18/86 I CLAIM LUNAR 1 PROJECT 
DEPARTURE 0 + 14 w A I COMPLETEDAug. 19/86 1 PURPOSE Tes t  Misty Day Zant 

! 

I 
I 

i 

- maroon t u f f  fragments a long  with green 13502 17.5 19.6 2.1 .13 <.002 44.5 
a n d e s i t e  frdgments upto  5cm s e t  i n  .I c a l c i t e  47.8 

- -  

m'i t r i x  50.3 

- f r a c t u r i n g  occurs  t / o  a t  10" and @ 30" 

w 
h, 
w 



PROJECT NEW MOON (336) HOLE N.H. 86-10NEWMONT EXPLORATION OF CANADA LIMITED PAGE 2 of 6 1 1  

s E d  INTERVAL 

15.3! 20.7 

H- 
GEOLOGICAL DESCRIPTlON MlNERWZATlOh ALT ASSAYS -VERY I 

Cu Pb Zn Ag Au RUN - ok : x SAMPFKM TO bNG - 
Andes i t e -Ca lc i t e  Breccia Cont ‘d I 

I I 7 - minor t r  pyr 

- approximately 40% c a l c i t e  t / o  

I 
I - 1 c m  gouge @ 28.6 

- minor c h l o r i t e  occurs  a long  the  f r a c t u r e  
- 

f a c e s  
d - t r  dissem hemat i te  and p y r i t e  

” - - -  . . 1 1  

Andesite Flow I I  I I l l  I I I I I I I I I I 1 - grey, f i n e  d ra ined  

- Veining i s  4% and is predominantly c a l c i t e  

I I  I l l 1  I I I I I I I I I I I 
I J 

C a l c i t i c  Porphyry t ic  Andesite Flow 

- f i n e  gra ined ,  green co lo red  wi th  small 

c a l c i t e  phenocrys ts  I 

P 
w 
0 



c 

- t r  hematite occurs within the matrix 
- limonite occurs on occasion along the 

fracture faces  
I 
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49.1 

( 
f 

c 
PROJECT NEW MOON (336) HOLE N.M. 86-10 NEWMONT EXPLORATIOU OF CANADA LIMITED 

~ ~~ ~~ ~~ 

55.2 Calcite-Quartz Vein 10 5% pyr ,  13510 49.1 50.0 0.9 .54 1.47 57.70 .066 

1.22 2.48 51.60 -122 - s e c t i o n  i s  one ve in  c o n s i s t i n g  of 70% 5% PbIZn 13511 50.0 50.5 0.5 
c a l c i t e  and 30% q u a r t z  

- upper contac t  is @ 40" and is  sharp 

i r r e n u l a r  

- wi th in  the  f i r s t  20 cm the  u n i t  con ta ins  

% 30% fragments 

- c o r e  a x i s  readings  vary from 10"-45" 

- minera l i za t ion  c o n s i s t s  of f i n e  gra ined  PbS 
and p y r i t e  e r r a t i c a l l y  d i s t r i b u t e d  t / o  

- t he  u n i t  t o  50.0 i s  well minera l ized  wi th  

5% PbS. 5% pyr.  C a l c i t e  occurs  t o  @ 49.1, 

minor n a t i v e  s i l v e r  occurs  a s  a shiny 
~~ 

s t r i a t e d  fragment. Minor cha lcopyr i t e  i s  

a l s o  disseminated 

- from 50.0-50.6 the  u n i t  sugges ts  by colbform 

bedding t h a t  it  occurs  @ 40" t o  the ca .  
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PROJECT NEW (336) HOLE N . M .  86-10 NEWMONT EXPLORATION OF CANADA LIMITED PAGE 

GEOL. INTERVAL GEOLOGICAL DESCRIPTICN MINERAUZATK)h ALT ASSAYS 
FROM TO 3: SAMPFROM TO JEW c u  pb Zn ~g AU 

49.1 55.2 Ca lc i t e -Quar t z  Vein ConGd 

Fine grained galena t o t a l s  5% t / o  

- 50.6-50.8: c a l c i t i c  ve in ing  t r  pyr 

50.8-51.4: 5% Pb, 5% pyr ,  2% Zn, t r  hemati te  

51.4-52.0: Vein i s  less mine ra l i zed  pr imar i ly  

p y r i t e ,  col loform / /  t o  the c a ,  grey 
a n d e s i t e  seam occurs  / I  t o  the  ca f o r  40 crn 

52.0-52.6: vein is  b p c c i a t e d  with 5% p y r i t e ,  

1% PbS, 1% ZnS, fragments upto  3 cm a r e  

a l l  a l t e r e d  

52.6-52.9: 10% pyr ,  2% PbS, t r  ZnS vein is  

e r r a t i c  

52.9-53.3: Qtz c a l c i t e  ve in ,  contac t  @ 50" 

genera l ly  barren 

53.3-54.5: col loform veining / /  t o  the ca 

f o r  1-2 m, minor h e m i t i t e  tourmaline 

54.5-55.0: wel l  mineral ized with 5% P I S ,  

5% pyr t r  Zn col loform @ 50" 
55.0-55.3: f r a c t u r e d  except  f o r  the l a s t  10 

cm lower c o n t a c t  @ 40°, 5% pyr 

55.2 58.7 Andesi te  Flow 2 p y r i t e  13517 55.3 56.8 1.5 .09 .17 2.46 ,022 

07 .13 u A Q 8  
~ 

- f i n e  gra ined ,  grey-green with a reddish t i n g e  13518 56.8 58.5 1.7 

- vein ing  decreases  s i g n i f i c a n t l y  

- i n  the  f i r s t  20 cm the u n i t  has  10% p y r i t e  

while  the rest has  2% 

- c a l c i t e  l i n e d  f r a c t u r e s  

5 of 6 1 
-VERY 
R U ~ ~  x 

--. 

I 

I ,  . -  
, I , ,  , ,  I I I I I I I I I 
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GEOL INTERVAL GEOUxilCAL DESCRlPTlOEl MINERAUZATDd ALT ASSAYS b , V E R Y  1 
FROM To x SAMPFROM TO XNG I cu  pb Zn ~g AU R U ~  % 

I 

- 

Andesi te  Flow Cont'd 

- f r a c t u r e s  occur  a t  50' and @ 70' 

- minor t u f f  f ragments  occur  t l o  
- from 57.0 u n i t  is reddish  t inged  

--------------. 
- 

@ 56.4: 30 c m  col loform c a l c i t e  ve in  @ 30" 

5% p y r ,  minor tourmaline lower c o n t a c t  

i s  i r r e g u l a r  @ 10' 

@ 57.6: 3 cm q v  @ 50" 2% pyr t r  g a l  

@ 58.3: 20 c m  co l loform calci te  v e i n  i r r e g  

@ 30" 5% pyr t r  g a l  

58.7 6 3 . 1  C a l c i t e  Andesi te  Porphyry F low/Si l l  

- f i n e  gra ined ,  dark green co lored  with 

- minor c a l c i t e  ve in ing  I 
- b a r r e n  

- minor round fragments of a porphyry tuf f  I 

f e l d s p a r  phenocrysts  upto .5 cm 

u n i t  

- f r a c t u r e s  a r e  l imoni te  s t a i n e d  occas iona l ly  

- barren ,  homogeneous I 
63 .1  E. 0. H. I 

~ 

1 1 

P 
w 
lb 
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GEOL INTERVAL GEOuxilCAL OESCRlPTlON MINERWZATKM ALT ASSAYS  VERY - 
FROM TO % SAMPFROM TO )€NG Cu Pb Zn An A,, RUM % ' 
16.6 19.1 Andesitic Tuff Cont'd 

- matrix i s  green-black colored 
I I 1 

i - maroon colored while c a l c i t e  i s  I 
white 

- minor veining occurs t l o  

Andesite Tuff? 

- f ine  grained. green colored 

- massive 

1 I 

w 
cn 
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PROJECT NEW NOON (336) HOLE N.M. 86-11 NEWMONT EXPLORATIOU OF CANADA LIMITED PAGE 3 of 5 

Ff3W TO % SAMPFROM TO -E% CU Pb Zn Ag Au RUN- - % ' 
GEOL IMERVAL GEOLOGICAL DESCRIPTK)E( MIN ERCWZ A m  ALT ASSAYS -VERY I 

26.1 29.6 Andesite Tuff? Cont'd 
7 - 1 - 7  7 



t c 

c 
- from 35.6-36.8: c a l c i t e  qua r t z  ve in ing  

t o t a l l i n g  30% occurs t / o  a s  stkwk. 5% pyr 

occurs  with the  ve ins  

@ 36.6-37.0: pred andes i t e  t u f f  - barren  

@ 37.0-37.6: sheared a n d e s i t e  wi th  30% 
vein ing .  A t  37.6 occurs  1 c m  gouge. 

*nor Hn s t a i n .  ~- ~ 

@ 37.6-39.2: k e d  andes i t e  with <lo% c a l c i t e  

ve in ing ,  minor hemat i te ,  ve ins  bar ren  

@ 39.2-40.3:  t h e  u n i t  is b recc ia t ed  c a l c i t e -  

qua r t z  hemat i te  vein i n  which 1% PbS and 

2% p y r i t e  occur a long  wi th  a f i n e  gra ined  

steel grey, s t r i a t e d  by d r i l l i n g ,  sulphide: 

na tu re  s i l v e r ?  

@ 40.3-40.8: brecc ia t ed  andes i t e  with c a l c i t e  

qua r t z  hea l ing .  Tr cpy 1% PbS, 1% ZnS. 

and 2% pyr occur t o .  Min genera l ly  occurs  

a t  the ou te r  edges of the  ve ins  
- 

. 
c- 

I I I + 
G, 
OD 
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r 
1 

S E a ,  INTERVAL GEOuxilCAL DESCRIPW MINERAUZATKB ACT ASSAVS SECOVERY 
FROM TO x SAMPFFZOM TO ENG Cu Pb Zn Ag Au RUN- J6 

40.8 42.8 C a l c i t i c  Andesite Flow 13526 42.0 42.9 0.9 .04 .09 .13 .008 

- s i m i l a r  t o  29.6-32.4 13527 43.6 44.7 1.1 .08 . I 3  .16 .002 

- a t  42.2: 3 cm qv @ 60" barren I 

i 
I 

c- 

42.8 43.7 Brecciated Andesite 

- f i n e  grained,  green co lored  in  which fragments 

- ~~~ 

(angular)  upto 5 cm occur 

- minor q u a r t z  ve in ing  occurs  i n  the f i r s t  2 cm 

i n  which tr  cpy and minor PbS occur  

- fragments a r e  v a r i a b l e  i n  composition 

43.7 61.0 Feldspar  Porphyry Andesi te  Flow 13528 53.0 53.6 0.6 .06 .10 .08 .004 

- f i n e  grained,grey green co lored  ma t r ix  with 

white-green f e l d s p a r  phenocryst  up to  1.5 c m  - - homogenous 

- minor q u a r t r - c a l c i t e  veining comprises <5% 

of the u n i t  

- v e i n s  a r e  genera l ly  a t  60' t o  the  ca  and 

conta in  minor amounts of galena and p y r i t e  

- minera l iza t ion  is  confined t o  v e i n s  

- a t  51.7: 20 cm stkwk t r  PbS t r  ZnS 

@ 54.6: 20 cm bleached area  ad jacent  t o  a 

small qv I 

@ 58.1: 10 cm bleached zone cen te red  about 

two small  q v ' s  @ 60' 

61.0 E. 0. H. 

--- ._ 1 1  I I I 
I-J 



NEWMONT EXP OF CANADA LTD 

DRILL HOLE RECORD 
NEW MOON 

PROJECT 

HOLE NO. N . M .  86-12 LEVEL Surf ace OEPTH BEARINQ DIP TYPE OFSWV€&JI NGTH 4 0 . 2  m 
SEE BQ . SHEETNO. 1 of 4 Misty Day Grid 0 120° -50" Compass 

ELEVATION 4 0 . 2  120° -51" Acid T e s t  : 4 m  E c m m  + 95 LOGGED D .  Visagie 

LATITUDE 0 + 4 0  S ISfARTED Aug.&6 aaM LUNAR 1 
t 

DEPARTURE 0 + 3 2 w  1 1 1 I ICoMPLETED Aug. 201861 PURPOSE Test Misty Day : - 
GEOL. INTERVAL GEOUKilCAL DESCRlPTl~ YMER A L I Z A ~  ALT ASSAYS RECOVERY ' 

RUN X Cu Pb Zn Ag Au FROM TO x WI? p TO 

0 la8 Casing I t:: 
Y 1 

c a l c i t e  with m i  

.b 
0 

I 
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PROJECT NEW MOON (336) HOLE N - M  86-12 NEWMONT EXPLORATIOU OF CANADA LIMITED PAGE 2 of 4 

p y r i t i c .  

of galena occur. 

h a s  4% PbS 

In a d d i t i o n  minor angular  f ragment4  

I n  the  f i r s t  20 c m  the  u n i t  

- irom 19.01-20.1: t he  u n i t  i s  composed of a 

pink c a l c i t e  q u a r t z  vein wi th  Tr PbS 

- con tac t  between the  brxx and ve in  is  a t  40' 
- from 20.1-20.7: the  un i t  is brxx similar t o  

4 
- 

previous  and has  10% pyr 

- p y r i t e  conten t  t / o  the e n t i r e  zone averages  

5% 

20.7 24.5 Andesite 
- rimilar t o  6.3-18.5 

- h a s  e r r a t i c  q t z - c a l  vein zones 

- minor stkvk i n  l a s t  20 c m  

24.5 32.6 Andesite 

. 0 1  .01 .13 .002 - dark  grey co lored ,  f i n e  gra ined  13532 25.7 26.5 0 .8  

- q t z - c a l  stkuk t l o  13533 26.5 28.0 1.5 . 0 1  .07 .20 .002 

I I 1 1  

P 
b b  

e 

-- --  - - - __ - . 
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PROJECT NEW MOON (336) HOLE N.M.  86-12 NEWMONT EXPLORATIOU OF CANADALIMITED PAGE 3 of 4 j . i  
GEOLOGICAL DESCRIPfK3N MINERAUZATK3h A u  ASSAYS ~ E R Y  ' i  , SEOL INTERVAL - 

FRoqTo % S A M P W  TO ENG CU Pb Zn A s  AU RUM- % 

, 24.5 32.6 Andesite Cont'd 
.02 .06 .13 .009 

.01 .03 .74 .004 
- 5% pyr 13534 28.0 29.0 1.0 

- fragments a r e  g e n e r a l l y  less then .5 cm 

- c a l c i t e  ve ins  occur s p o r a d i c a l l y  t / o  

@ 28.0: 40 cm pink  @ 60' 5% pyr 

- u n i t  has  minor f ragmentat ion 13535 32.4 33.9 1.5 

I 28.5: 15 cm c a l - q t z  @ 60' 5% pyr 

I I I t  1 1 1 1  I I I I I I I I I I 
. .  ~ . ,  . .  I .  1 I .  r __  -. . . , . . . , 

~ . ., . _... . .. 
: I ,  

rp 
h) 
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I PROJECT NEW MOON (336) HOLE N . M .  86-12 NEWMONT EXPLORATIOU OF CANADA LIMITED 

i 

porphyry frags I 
@ 35.2: 20 cm breccia vein, minor chalcedony, 

occasional pyri t ic  I 

. 
35.7 40.2 Andesite Plow - Calcareous 

- f ine  grained, dary grey colored 

- massive: homogenous ~ 

- minor fragments @ 80' 6 30' 

- ca lc i t e  blebs upto 5% occur c/o. Blebs 

are generally less than .5  cm 

40.2 E. 0. 8 .  

1 

> 

----- 
I I -_-..- -L 1- 

c1 
l b  

w 
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NEWMONT EXC OF C A W  LTD 

DRILL HOLE RECORD 
NEW MOON 

LEVEL Surf ace  I DEPTH IBEARlNG I DIP ITYE OF SlJIWEYf#ZNGTH 254.8 m NO. N.M. 86-13 

LOCATION Pla t eau  G r i d  I 0 1  310' I -75" I Compass 1CoRE SUE BO - l w m N Q  1 of 17 
1 
I 

ELEVATION 2087.8 m I -138.61 310" I -67'1 Acid Test I ~ L  RECOYEM + 95 ILWOED BY D. Visagie  _ _  
PROJECT 

I I 4 . 9  0 .9 

1.8 12.5 Andesite Tuff 6 . 1  

- f i n e  gra ined  , 7.31 - grey with reddish  t i n g e  c o l o r a t i o n  7 . 4  
5 - on occasion the re  i s  hemat i t i c  banding with 9. 

11. 

12.5 

14.C. 

t he  bands occurr ing  a t  58' t o  t h e  ca  

- t he  u n i t  is massive and homogeneous 

- t he  u n i t  c o n t a i n s  approximately 30% hemat i te  

- i n  the l a s t  30 c m  t h e  u n i t  is grey co lored  1 5 . 4  

- f r a c t u r i n g  occurs  @ 20' and @ 45' 1 8 . 4  

- barren  1 9 . 4  

and c o n t a i n s  % 10% e r r a t i c  c a l c i t e  ve ins  17. 

I 
21.3 

4 22.9 0 . 3  12.5 14.0 Maroon Tuff Breccia 

- maroon co lo red  25.9 

- f i n e  gra ined  ground-mass in  which Fe ldspar  28.7 

31 .1  Porphyry Flow fragments upto  5 cm c o n s t i t u t k  

30% of the  s e c t i o n  occur 3 3 . 4  

- minor ve in ing  38.4 
- lwer c o n t a c t  is  g rada t iona l  40.4 
- bar ren  43.4 

- f e l d s p a r  phenocrys ts  are weakly a l t e r e d  36.6 

---.a _ -  _ _  .- - - . I r  
lb 

A 
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PROJECT NEW MOON (336) HOLE N.M. 85-13 NEWMONT EXPLORATION OF CANADA LIMITED PAGE 2 of l i  

EPTtiGEOL. INTERVAL GEOLDG IC AL DESCR I PTIW MINERALIZAm ALT ASSAYS -VERY 
S A M P M  TO J N G  cu pb Zn 4 AU RUN] % mer6 FROM1 TO % 

d 

14.d 16.4 Andes i te  Tuff 46.61 

1 I I I  1 1 1 1  I I I I I I I I I 80.51 0.: - q u a r t z  ve in ing  i s  e r r a t i c ,  on occasion 

16.4 

I I I I  1 1 1 1  I I I I I I I 82.61 
h igh ly  a l t e r e d  pa le  green  s e c t i o n s  occur 

- s i m i l a r  t o  1.8-12.5 49.1 

- towards bottom of the  sec t ion  fragments of 52.1 

f e l d s p a r  porphyry occur (upto  10 cm). The 55.2 

f e l d s p a r  phenocrysts a r e  s a u s s u r i t i z e d  57.0 

- f r a c t u r e s  occur s  @ 10" 60 .1  

- grada t iona l  lower con tac t  62.8 

65.2 

31.6 Feldspar  Porphyry Flow 68.3 

71.3 

72.9 

phenocryst  ranging from whi te  t o  pa l e  green 74.4 

c o l o r  occur 75.9 

- weak t o  moderate s a u s s u r i t e  a l t e r a t i o n  77.4 

I 78.9 

- f i n e  gra ined ,  grey mat r ix ,  which i s  grey- 

reddish  t inged  c o l o r ,  i n  which f e ldspa r  

- t he  u n i t  is  massive and i s  homogeneous 



i 

I 104.9 

35.2 42.6 Feldspar  Porphyry Flow 13537 35.4 36.9 1.5 1.25 3.58 3 3  .002 106.4 
- s imi l a r  t o  16.4-31.6 107.9 

- quar t z  ve in ing  occur s  spo rad ica l ly  t/o 

- @ 35.4: 20 cm stkwk 10% pyr ,  5% PbS 

109.4 

111. 

114. 

116.4 

119. 

121.3 

123.1 

125.q 

35.9: 20 cm zone wi th  10% pyr ,  5% PbS/ZnS 

36.3: 10 cm e r r a t i c  zone wi th  5% PbS/ZnS 

36.6:  two 2 cm massive ve ins  of ga lena ,  

10% pyr 

- from 37.2-38.0 t he  rock i s  f r a c t u r e d  

- phenocrys ts  a r e  carbonate  a l t e r e d  
128.4 

42.6 62.9 Andesite Flow/Tuff IC 5% pyr 13538 42.1 43.6 1.5 0.19 .43 .08 .002 1 4 0 4  

1353q 43.6 44.9, 1.3 .21 .50 .10 .002 142-4 
.26 .87 .09 .004 145.4' 

.27 .64 .07 . O O d  146.9 

1354d 49.0 49.9 0.9 1.81 6.10 .26 .OOd 148.7 

- f i n e  gra ined ,  green co lored  4% Pb 
13544 44.9 4.12 6.10 . 4 8 -  -002 143.9- - ca lca reous  1% Zn 46.0 1.1 

- highly  veined and w e l l  minera l ized  on occasion 13541 46.0 46.9. 0.9 

- p y r i t i c  t / o  wi th  upto 20% p y r i t e  48.0, 1.1 

- f r a c t u r i n g  occur s  t / o  a t  20" and 50" 13544 48.0 49.01 1.0 

- ve ins  form stockwork on occasion and a t t endan t  

46.9 .06 . i o  .03 .ooz 146.0 

wal l rock  i s  s i l i c i f i e d  on occasion 13548 49.9 50.0 1.1 .16 .52 .07 -002 149.4 

13547 50.9 .58 1.43 .11 .002 150.91 51.9 1.0 - in  t he  f i r s t  2 m c a l c i t i c  f r a c t u r i n g  
151. 

occurs  I /  t o  the  ca  
I I 

P 
Ip 
Cl 
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GEOL 

Q 

INTERVAL GEOLMjlCAL DESCRIPTKXd MINERMATIOF( ALT ASSAYS  VERY 
SAMPFROM TO bNG cu F% Zn Ag Au RUN1 36 FROM TO % 

42.6 62.9 Andesite Flow/Tuff Cont'd 152.71 

- from 45.2: s t a r t  s i g n i f i c a n t  increase  in  13549 53.2 54.7 1.5 .03 .08 .05 ,004 155.5 

13550 54.7 56.4 1.5 .08 .13 .06 .004 157.3 

13551 56 .2  57. 

.13 .37 .07 -002 154.2 13548 51.9 53.2 1.3 - a t  44.1: l imoni te  occurs  f o r  10 cm 

minera l iza t ion  and q tz -ca l  

- from 45.2: s t a r t  s i g n i f i c a n t  increase  i n  

minera l iza t ion  and qtz-cal  13552 57.8 59.4 1.2 

- from 44.9-46.0: the  u n i t  has  15% PbS. 10% pyr 13553 59.0 60.4 1.6 

2% Z n S  occur r ing  i r r e g u l a r l y  i n  a quartz-  13554 60.6 61.4 0.6 

flooded zone 13555 61.2 62.4 1.6 

.02 .13 .OS -002 158.3 
-, 

1.84 5.00 -22 <e002 160.0 

-28 -62 e07 *SO02 161.5 

1.68 4.11 .19 q.002 163.4 

.10 .18 .08 -002 164.6 

- from 46.0-46.9: the  zone has  e r r a t i c  quar tz  1 6 6 ~ 7  

veining t / o .  Within the l a s t  30 cm the 167.6 

sec t ion  has  a pink c a l c i t e - q u a r t z  stockwork 169.8 
with l imoni te  a l t e r a t i o n  170.4 

- from 46.9-48.1: the  u n i t  has  minor q u a r t z  171.9 

veining wi th in  f e l d s p a r  porphyry 173.4 

175.0 
wi th in  the  u n i t .  Within t h i s  a rea  from 175.6 

48.1-48.3: occurs  a 1 cm qtz-ca l  vein / /  
t o  the  c a .  From 48.5-48.8: a q t z  flooded 177.7 
stkwk with 5% PbS, 5% ZnS occurs  178.3 

178.9 

q u a r t z  vein stockwork which has  a t tendant  180.41 
s i l i c i f i c a t i o n  182.9) 

- from 49.0-49.3: the u n i t  has  30% PbS/ZnS i n  184.7; 

a vein which occurs  a t  10" t o  the ca.  186.81 

Bleached fragments occur t / o  ( S i 1  and 188.4i 

a r g i l l i c a l l y  a l t e r e d ) .  5% pyr 1s dissem I 190.8 1 

I 1 I 

~ ~~~ - ~ 

- from 48.1-49.0: 3% PbS/ZnS and 2X pyr occurs  

177.11 

- from 49.0: the  u n i t  has  a var iab ly  mineral& 

192.3 

( c 
PROJECT NEW ~ 0 0 ~  (336) HOLE N.M. 86-13 NEWMONf EXPLORATION OF CANADA LIMITED 

I 



c .  I 

; E a  

--..A- 

c 

I ~~ ~ 

INTERVAL GEOLMilCAL DESCRlPTlON MINERIUATIOI.( AlT ASSAYS =VERY . 

42.6 62.9 Andesite FlowfTuff Cont'd 192.6 1 
193.9 ' 

FROMJ To x SAMPFROM TO bNG Cu Pb Zn Ag Au RUN] X 

- from 49.3-49.9: good qv stkwk with 3% PbS 

and 5% pyr 195.4 

- from 49.9-50.2: stkwk decreases ,  minor 196.9: 

hematite wi th  2% PbS. 1% ZnS 1 198.4 

- from 50.2-51.9: e x c e l l e n t  10% qv stkwk, 199 .o 
cross-hatched. S i l i c i f i c a t i o n  is adjacent  199.3 

t o  the quar tz -ve in ing .  Contains 5% PbSf 200.6 0 . 1  

ZnS and 5% pyr 202.1 0.5 

- from 51.9-52.5: q u a r t z  ve in ing  dec reases  t o  203.6 

less than  15%. Sect ion  con ta ins  3% PbSf 205.1 

ZnS, 5% pyr 205.9 

206.4 

1% PbS, 2% ZnS. From 54.2-54.7: t h e  u n i t  207.3 

h a s  heavy c h l o r i t i c  a l t e r a t i o n  and 207.9 

bleaching  208.4 

- from 52.5-54.7: q u a r t z  stkuk with 5% pyr ,  1 
~ 

- from 54.7-57.6: vein  decreases  t o  approx. 209.4 0 .3  

20% and con ta ins  1% P b S f Z n S ,  2% pyr wi th in  210.6 

a n d e r i t e  f low 211.8 

- 57.6-59.2: t he  s e c t i o n  h a s  10% pyr ,  5% PbS, 213.4 

214.9 

216.4 

2% ZnS, qv e 57.6 @ 20' t o  ca .  

l imoni te  a l t e r a t i o n  a long  the  f r a c t u r e  

Minor 

f ace r .  Quartz v e i n s  a r e  vuggy 218.2 

- from 59.2-59.9: andes i t e  with 30% qv, 1% PbS 220.7 

minor hemat i te  221.9 

223.4 - from 59.9-60.1: 20 cm e r r a t i c  qv zone with 

20% PbS, 5% ZnS @ 20' 

- .  - . . .  
P 
rp 

_-I _I 

i 
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75.4 

79.8 

81.7 

~ ~~ 

7918-Feldspar Porphyry Andesite Flow 13556 76.5 78.0 1.5 .09 .19 .06 .002 
- s i m i l a r  t o  p rev ious  13557 78.0 79.0 1.0 .IO .22 .os .002 
- minor e r r a t i c  ve in ing  occurs  t / o  13558 79.0 79.8 0.8 .I8 .59 .OS .002 

81.7 Andesite Tuff 

- f i n e  gra ined;  grey green 

- minor fragments 'L 10%. gene ra l ly  l e s s  than 

.1 c m  

- ~ 5 %  c a l c i t e  q t z  ve in ing  

- f r a c t u r i n g  occurs  @ 60' and 20" 
@ 80.7: 1 cm @ 80" 2% PbS. 10% ZnS, 1% Cpy 

- barren  and massive 

87.1 Andes i te  L a p i l l i  T u f f  

- f i n e  g ra ined  grey matrix in  which 80% 

fragments occur  

- fragments a r e  upto  2 c m  and a r e  va r i ab le  in  

composition bu t  appear t o  be gene ra l ly  

a n d e s i t i c  

- bedding is @ 80" t o  the  ca 

- minor ve in ing  predominantly q t z -ca l c i t e  i s  

@ 60" 
I 

P 



e 

I 
I f 
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generally andesitic and are upto 2 c m  in 

s i z e  

88.2 92.5 Andesite Flow 

- f ine  grained, green colored 

- massive homogeneous 

- m i n o r  epidote in fractures 

- barren, non-veined 

- las t  30 cm fractured extensively 

1 I 



c 

c 
PRO JEC 

GEOL INTERVAL 

92.5 96.6 

- veining minor I I 
@ 102.1: 1 cm c a l c i t e  vein @ 10" with a 1 cm 

rim of galena and sphalerite 

I I 

102.7 104.6 Andesite Flow/Tuff 

- grey-black colored 

- f ine  grained 
- minor 5-10% ca lc i t e  blebs occur t / o  

- 
I 

1 1 I 
P 
Ln 
r u  
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5EOL INTERVAL GEOLDGICAL DESCRlPTlON MINERWZATIO)~( AL-T ASSAYS -VERY 
FROM To % SAMPFROM TO l f f i  Cu Pb Zn Ag Au RUN % 

102.7 104.6 Andesite Flowl'hff Cont'h 
- massive 
- 8-11 black-green colored fragments upto 1.3 

cm constituting less than 10% of the unit 
occur t lo  

- unit is non-mineralized 

104.6 106.4 Andesite Flow 
- fine grained, greenish-grey colored 
- minor calcite veinlets occur tlo with the 
exception of 105-105.5 where the above unit 
102.7-104.6 occurs 

- barren 
- lover contact is fragmented 

106.4 123.7 Andesitic AggloPPerate 
13599 113.6 115.5 1.9 .13 .52 .02 .002 

of variable composition and angularity 13560 121.0 122.8 1.8 .04 .26 .02 .002 
occur 

- fine grained matrix in which 70% fragments 

- fragmnts are upto 3 cm in size 
- fra-nts are for the most part andesitic in 
composition 

- fractures occur at 80" and 30" and 
occasionally have limonite stain 

- minor quartz veining with variable ZnS 
- qv @ 121.0: 1 cm @ 80" 1% cpy, 1% Pbs 

121.8: 1 cm @ 40" 1% cpy, 10% PbSIZnS 
129.9: 1 cm @ 60' 10% pyr 

1 I - -  - ._ 
I-J 
VI 
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SEOL INTERVAL GEOUIGICAL DESCRIPTION MINERMATK3 ALT ASSAYS  VERY i 
SAMPFROM TO Xffi Cu Pb Zn Ag Au RUN- 36 FROM To j :  

123.7 124.5 Andesite Plow 
- green, massive, f ine  grained 

- minor ca lc i t e  veining 

- fractured @ 80' 

- minor limonite along fracture faces  

- lower contact i s  broken 
I 
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GEOC. 

L 

INTERVAL GEOLOGICAL DESCR I PTiW .- MINERWZAT~O~( ALT ASSAYS ~ ~ = O V E R Y  - 
FROM TO x SMPFROM TO BNG Cu Pb Zn AQ AU RUM 
136.3 145.2 Andes i t ic  Agglomerate I 

- s imi l a r  t o  106.4-123.7 13563 136.3) 137.2 0 . 9  -15 -04 -66 -06 -006 
- quar t z  veining i s  e r r a t i c a l l y  d i s t r i b u t e d  13564 137.4 137.9 0.7 .46 .08 2.13 .15 c.002 
- minor inc lus ion  of f i n e  gra ined ,  green 138.8 0.8 .24 .16 3.47 .18 <.002 

andes i t e  13566 138.d 139.6 0.8 .17 .70 2.22 .16 .002 
- quar t z  ve in ing  i s  r a r e l y  stkwk gene ra l ly  13567 139.6 140.3 0.7 .03 -15 .34 .04 <.002 

------------ 
13 40" 13568 140.3 142.3 2.0 .01 .04 .10 .01 <.002 

- f r a c t u r e s  a r e  occas iona l ly  l imoni te  s t a i n e d  13569 142.4 143.7 1.4 .01 .04 .08 <.01 c.002 

- upper and lower c o n t a c t s  a r e  sharp  bu t  broker 13570 143.4 144.2 0.5 .01 .10 .21 .01 <.002 

- from 136.3-137.8: 20% qv @ 45" bar ren  13571 144.1 145.2 1.0; .24 .78 5.40 .35 .014 
136.3:lO cm qv co l l a fo rm e r r a t i c  5% pyr .I4 .22 1.67 .09 <.002 

13573 146.4 148.7 2.4 .01 .06 .02 '-002 136.7: 3 veins  over 20 cm t o t a l l i n g  10 cm 

have 5% PbS, 1% cpy, 5% pyr ,  1% ZnS 13574 148.4 150.2 1.4 .18 .01 .41 .04 <.002 

137.0: 5 cm stkwk 5% pyr @ 45" 13575 19.a 151.3 1.1 .24 .04 .39 .07 e.002 
137.2: 5 cm @ 70' 5% PbS, 5% ZnS, 2% PbS 13576 151.3 152.7 1.4 .23 .10 .71 .07 c.002 

137.6: over 20 cm 4 qv 5% cpy, 5% ZnS, 13577 152.7 153.7 1.C .20 .62 3.91 .17 <.002 

2% PYr 13578 153.7 155.5 1.8 .01 .01 .07 c.01 <.002 

- from 137.9-138.2: f i n e  gra ined ,  green 13579 155.q 157.5 2.C .ll .02 .64 .02 c.002 

a n d e s i t i c  t u f f  13580 157.5 158.5 1.0 .14 .04 2.17 .OS <.002 

1 

~~ -~ 

I 

- from 138.2-145.2: Andes i t ic  Agglomerate 

138.2: 25 cm q t z  co l loform wi th  5% PbS, 

5% ZnS, 2% cpy 

138.7: 5 cm q t z  stkwk 5% PbS, ZnS 

139.2: 10 cm qv 5% ZnS 

139.3: 20 cm zone wi th  20% ZnS. 1% CPY 

139.7: 40 cm q t z  stkwk with 2% pyr ,  1% PbS/ 

Zn 



c 

145.2 

146.3 

c 

gra ined ,  green a n d e s i t i c  t u f f ,  l imon i t e  

occurs a long  the  f r a c t u r e s  

- from 140.3-144: q u a r t z  ve in ing  i s  minor 

however, small  s t r i n g e r s  a r e  shown t o  

con ta in  v a r i a b l e  PbS/ZnS 

@ 144: 5 c m  q t z  stkwk wi th  5% PbSIZnS 

144.3: 1 cm e r r a t i c  t r  PbS 

144.5: 1 c m  @ 40" bar ren  

144.9: 30 c m  ve in  @ 30" 10% PbS, 20% ZnS 

- 

146.3 Shear Zone 

- highly  f a u l t e d  s e c t i o n  a l l  f ragments ,  minor 

qua r t z  ve in ing  

- s o f t  

- a l t e r e d ,  a l l  f e l d s p a r s  s a u s s u r i t i z e d  

- c o n t a c t s  broken 

211.5 Highly Al t e red  F e l s i c  Tuff 13581 165.5 166.8 1.3 .96 .08 .43 .23 .002 

- l i g h t  grey-purp le  be ige  co lo red  13582L172.5 174.6 2 .1  .01 .04 . I 3  .01  <.002 

- f i n e  gra ined  wi th  small  f e l d s p a r  phenocryst  13584174.6 175.6 1.0 .13 .04 72 .03 9pz 
- t he  f e l d s p a r s  a r e  occas iona l ly  s a u s s u r i t i z e d  38 1 . 1 1  .01_40? 13584178.3 178.8 0.5 

the  mat r ix  ser a l t ?  and s i l i c i f i e d  

- t h e  u n i t  i s  extremely ha rd  

- no mafic phenocryst  

- 
1 

P 

I 

I 
( 
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- a t  148.7: 40 cm qtz stkwk erratic  barren I I I 
150.1: 1 c m  @ 5 0 4 0 %  Pb/Zn 20% cpy 
150.8: 5 cm @ 60' hematitic 

151.4: 30 cm qtz stkwk 3% cpy 
151.9: 20 cm qtr stkwk 2% cpy, 2% Pb/Zn 

152.7: 90 cm stkvk / /  t o  ca 5% PbIZn, 

1% cu 
~~ 

153.6: 1 cm qv @ 50' 5% cpy 
156.0: 20 cm qtr stkvk 2% Zn, 2% cpy 
156.6: 15 c m  qtz stkvk 

157.8: 15 cm qtz stkwk 10% ZnS, 2% Cu 

161.0: 5 c m  irreg s t M  5% Cu 

165.1: 1 cm @ 40' 10% ZnS 
- 165.5-166.7: 20% qtz otMr with 5% cpy 

a t  166.2 occurs a 2 cm seam a t  40" 

of as I 
168.1: 

168.9: 

1 c m  qv @ 40' 1% cpy 
1 cm qv @ 80 5% Zn 

I 

r - a t  169.8 the core i s  bedded @ 50' 

extremely hard core 
I I -  I 1 9 

I . -  _ -  - - - _ -  - - 
P 
UI 
4 
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~ C O V E R Y  
’ SEOC INTERVAL GEOLDGICAL DESCRIPTW MltJERwzATIo)( ALT ASSAYS 

C U I  Pb Zn Ag A u I R u ~ ]  % 
* 

FROM To 96 SAMPFFaoMl TO LENG 
.46.3 211.5 Highly Altered Pelsic Gff Cont’d I I I 1 



' i  

GEOC 

-- 

I PROJECT NEW (336) HOLE N . M .  86-13 NEWMONT EXPLORATIOU OF CANADA LIMITED 

INlEfW& GEOuXilCAL 0ESCRIPTK)IY W E R A U Z A W  ALT ASSAYS 
FRoMm x SAMPFROM TO /LTNG Cu Pb Zn Ag A u  RUM- % 
211.5 214.0 Andesite Plow Cont'd 

, 

I 
- very minor c a l c i t e  ve in ing  occurs @ 70" 

- lower con tac t  occurs  @ 40" t o  t he  ca  

214.0 236.5 Feldspar Porphyry Plow 

- a l t e r e d  silc and s e r i c i t i c a l l y  i n  p a r t  

- brown co lo red  gene ra l ly  with pa l e  grey-vhi te  

predominantly i n  t h e  more a l t e r e d  s e c t i o n s  

- f i n e  gra ined  with . l - . 2  cm f e l d s p a r  

phenocry s t 8 

- f r a c t u r e d  wi th  minor q t z  v e i n t e l s  

- @ 223.8: 30 c m  a n d e s i t e  t u f f  

- minor hemat i te  occurs  t / o  

- i n  p a r t  f e l d s p a r s  absent  

- f r a c t u r e s  a r e  c h l o r i t e  l i n e d  

- very s i l i c e o u s  from 223.1 

- from 234.2: t he  u n i t  is f r e s h e r  

I 

236.5 241.4 Andesite Plow 

- f i n e  gra ined ,  dark green co lo red  i n  p a r t  

po rphyr i t i c  

- veakly c h l o r  a l t  

- small f e l d s p a r  up to  . I  cm occur 

- minor c a l c i t e  ve in ing  occurs  e r r a t i c a l l y  t / o  

I I 1 1 t 
w 
UI 
u3 

--- 



Cr 

247.2 

248.1 

251.7 

c 

248.1 Andesite Plow 

- similar to 236.5-241.4 

251.7 Feldspar Porphyry Flow 
- similar to previous 

~~ ~~ ~ 

254.8 Andesite P l o v  

I 

- similar to 236.5-241.4 

254.8 E. 0. H. 
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NEWMONT EXf? OF CANADA LTD 

ORILL HOLE RECORD 
NEW MOON 

PROJECT 

_ _ _ _ ~  ~ - 
W E  NQ ~ N.M. 86-14- LEVEL Surface EPTH BEARINQ DIP TVPE OFSUR&&E NQTH 221.0 m 

LOCATlW Plateau Grid 0 300 O -75" Compass CORE SUE BQ . SHEETNO. 1 of 15 

ELEVATION 2088.7 m -152 m 300" -75' Acid Test ~L~~~ > 95% L~~~ 8y D .  Visagie 

LATITUDE 1 + 75 N -221 m 300' -75' Acid Test STARTED Aug. 27/86 U M  MISTY M Y  
Te t Mai Zone 

,DEPARTURE + 65 E . L COMPLETED Aug. 31/86 PURPOSE of &ptE 

them 32.9 

36 .O - c a l c i t e  veins are occasionally vuggy 

- e 5% c a l c i t e  veining occurs errat ica l ly  t/o 39.0 0 . 9  

39.6 

41.2 
44.2 

i 

_ _  
P 
m 
P 

i m - - --..-.. 
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GEOL INTERVAL GEOuXilCAL D E S C R I M  MINERALRAM ACT ASSAYS ~ E R Y  
- 

SAMPFRt34T TO DNG Cu Pb Zn Ag Au RUN 

- u n i t  i s  somewhat s i m i l a r  t o  Maroon Tuff 99.1 

3% p y r ,  112% cpy 102.1 

FROM TO x 
, 32.9 39.7 Andes i t ic  Tuff Cont'd 95.4 

- CIV @ 33.9: 50 cm @ 40" 5% PbS. 5% ZnS. 100.6 

103.6 34.6: 10 cm stkwk 5% w r  
34.8: 5 cm cal-qv @ 20" pyr ,  5% ZnS 105.2 0.1 

35.0: 5 cm q t z  stkwk 15% ZnS 107.0 

35.2: 108.5 

col loform 109.7 

35.3: 15 cm q t z - c a l  @ 70" 5% ZnS, 

5% PbS 112.5 

35.5: 5 cm qtz-ca l  stkwk 5% ZnS 114.0 

35.6: 1.5 cm q t z  vein col loform @ 70" 115.5, 

1 cm q t z  @ 40" 5% ZnS, 5% pyr 

111.3 0.1 

15% ZnS 116. 

35.8-36.0: broken core 50% q t z  vein 119. 
~~ ~~ ~~ ~ - 

with 5% ZnS 122.5 

36.25: 2 c m  q t z  ve in  @ 80" collmform 125.6 

5% ZnS 127.7 
36.6: 10 cm qv @ 80" col lnform,  5% ZnS 129.d 

37.0: 10 c m  stkwk 20% ZnS 132. 
37.5: 15 cm qv broken c o n t a c t s  5% PbS/ 134.4 

ZnS 137.d 

143.4 

146.4 

147.4 

152. 

37.0: 2 cm @ 80" 20% ZnS, 2% cpy 141.d 0.6 

38.0: 25 cm @ 20' t o  ca 10% PbSIZnS 

- from 38.0: veining i s  predominantly c a l c i t i c  

@ 38.9: 20 cm ca l -q tz  stkwk 5% pyr t r  ZnS 

39.3: 30 cm q t z  c a l  stkwk 5% PbS, 149.1 0.: 

5% PY' 
I I 1 I I I 

P 
Crr 



c 
c 

c 
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I 5% PYr I I  I l l  I I I 160.9 
- from 40.3-40.6: core  a l l  f r ac tu red  161.5 0.: , 

40.6 46.2 Andes i t ic  Tuff 1 1 %  Pb/Zn 164.1 

- s i m i l a r  t o  32.9-39.7 165.2 
- f i r s t  60 cm f r a c t u r e d  wi th  approximately 166.4 

20% qv in  which 10% PbS/ZnS occur 168.3 

169.d 

171.4 1.: 

- 41.2: 35 c m  q t z  @ 15" t o  ca 10% PbS/ZnS 

- 41.6: 30 c m  q tz -ca l  ve in  stkwk t r  pyr 

- 42.0: 45 cm q t z  ve in  brxx in  p a r t  10% PbS/ 172. 
t 

I I I I I I  I I I I I I I 174.4 
ZnS, 25% cpy 

I I I I 

178.4 0.31  

179.21 0.4 

- the  u n i t  i s  a l s o  c o a r s e r  gra ined  

- @ 43.0: 4 cm c a l c i t e  ve in  @ 80" 15% pyr 

45.0: 2 cm q t z  ve in  @ 80" c o l l j f o r m  

10% p y r .  5% PbS/ZnS 

180.4 I 0.31 

180.4 O . - i  

t 
181.4 0.2: 

1 1 1 1 
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- epidote on occasion weakly developed 195.1 

- 50.0: 30 cm c a l  vein / /  to  ca 195.7 

- 50.7: 30 cm fracture I /  to ca 197.2 

- l a s t  40 cm appears bleached t o  l ight  green 197.8 

199.0 

52.1 6 0 . 1  Feldspar Porphyry Dacite Dyke 200.6 

4 

1 

- f ine  grained, green in which grey unaltered 202.4 

feldspar phenocryst occur 203.9 

- fresh 204.5 

- approximately 10% mafics 205.7 

- hematite occurs along fracture faces  207.0 J 
- f r o m  53.3-59.0: rock i s  a l l  small fragments 208 .4  I 

208. j 
I I I I 



c 
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210.31 

GEOUxilCAL DESCRIPTKN MINaWIZATlOh ALT ASSAYS 
Imra f%orqTo x SAMPFXM TO EENG Cu Pb Zn Ag Au RUM] % - 0.1 Feldspar  Porphyry Dacite Dyke Cont'd 

I 1 4 - from 52.8-53.2: the unit is f r a c t u r e d  and 211.8 

a 1  t e r e d  barren 213.4 

213.7 

s e c t i o n .  Chlor a l t  and barren.  Or ig ina l  214.9 

c h a r a c t e r  i s t i c  unknown 216.7 

- 57.2-57.9: highly a l t e r e d ,  bleached 

- from 58.7-60.1: well a l t e r e d  s i m i l a r  t o  218.2 

57.2-57.9 219.5 

221.0 
~~ ~ 

60.: 66.2 Andes i t ic  Tuff 
- i n  p a r t  a n d e s i t e  porphyry 1 ,PYr 

- b i o t i t e  a l t e r e d  t o  white (sericite) 
- weakly c h l o r  a l t  

I - minor c a l c i t e  veining 
I - minor dissem pyr 13598 65.7 66.8 1.1 .08 .47/ 3.05 .15 .003 

A - qv @ 63.1: 4 cm @ 35' tr ca 20% Zn, 5% Pb I 13599 66.8 68.3 1.5 .20 .Od .29 . lo  <.002 I 
- @ 65.7: 30 cm qv @ 40" 30% ZnS/PbS I 1 

I I 
I I I I  1 1 1 1  I I I I 1 I I I I I 

66.4 70.4 Coarse Andesi t ic  Tuff I I  1 1 1 1  I I I I I I I I I I I 
~~ - f i n e  gra ined ,  grey ish  green matr ix  i n  which 

fragments r p t o  3 cm occur 

- f ragments  a r e  v a r i a b l e  i n  d e s c r i p t i o n  b u t  

appear t o  be a n d e s i t i c  i n  composition 

- minor p y r i t e  occurs  t / o  i n  small dissem 

- a lonn  f r a c t u r e  f a c e s  l imonite  a l t  is l o c a t e d  

1 

I 

, 
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75.6 

--” 

- veining is  predominantly c a l c i t e  

- limonite occurs along fracture faces  
- a t  74.1: 40 cm w e l l  altered (ser)  coarse 

f r a w n t a l  tuff bedded @ 70’ 

- from 75.0: the unit i s  a mix of felspar 
I 

porphyry and f ine  grained tuff 

87.3 Andesitic Tuff Tr PbS/ZnS 

- f ine  grained, green colored 

- minor fragmentation 

- non-stratified in  general 
- occasional coarse grained fragmental tuff 

sect  ions 
I I I 1 

P 
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GEOL 
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INTERVAL GEOuxilCAL DESCRIPTKN M W E R A L E A ~  ALT ASSAYS ~ E R Y  
Cu Pb Zn Ag Au RUM % FROM To x SAMPFROM TO bNG 

75.6 87.3 Andesi t ic  Tuff Cont'd -------------- 
- minor s t r a t i f i c a t i o n  @ 70' 

- minor c a l c i t i c  fragments 

- @ 83.6: 2 c m  ve in  i r r e g u l a r  with 15% PbS. 

--- - 

! 

I 5% pyr 
- lower c o n t a c t  @ U)' 1360C 92.7 93.7 1.0 .03 .39 1.63 .01 .008 

- 
87.3 113.6 Feldspar  Porphyry Andesi te  Flow 

- s i m i l a r  t o  70 -9-75.6 

- l imonite  a l t  a long f r a c t u r e s  11&1 93.7 94.7 1.0 1.06 3.36 .28 .006 
- weak a l t  of b i o t i t e  s e r i c i t e  

- q u a r t z  veining i s  genera l ly  minor 

- f r a c t u r e s  range from 70' t o  40' 

- from 92.7-96.6: u n i t  c o n t a i n s  40% qv e r r a t i c  

~~ - ~~ ~ -371 1.37 . ll  -,--I -062 

-89 2.70 .16 -034 

q t z  ve in ing  with v a r i a b l e  PbS/ZnS/Pyr 

genera l ly  averaging 5% combined 

1 

- from %.6: on the u n i t  is  less veined with 

predominantly q u a r t z  ve ins  h e a l i n g  f r ac tu re  s 

- minor c h l o r i t e  a long t h e  f r a c t u r e  f a c e s  

- @ 99.5: 1 cm qv @ 30' 50% PbS/ZnS 

105.5: 1 cm qv @ 30' 5% PbS/ZnS 

106.0: 40 cm f r a c t u r e  zone 

107.6: 20 cm f r a c t u r e  zone 

109.7: 15 cm pink c a l c i t e  ve in ing  

111.3: f r a c t u r e  f o r  50 cm / /  t o  ca lover  

c o n t a c t  i s  non-descript 

~ -~ L -,I-,---. I I 8 I 4 
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5 E a  I m A L  GEOUxilCAL DESCRIPTKM MHERAUZAd ALT ASSAYS -VERY 
SAMPFROM TO bNG Cu Pb Zn Ag Au RUM % FROM To x 

145.3 147.5 Sheared Feldspar Porphyry Andesite 

- l i g h t e r  green almost bleached green co lored  

- gouge is i n t e r m i t t e n t l y  developed t / o  

- f r a c t u r e d  t / o  

- qv fragmentation t o t a l s  15% 

147.5 156.5 Feldspar Porphyry Andesite Flow 

t 

P 
4 
0 

----_I 

- similar t o  prev ious  

- minor q t z - c a l  vein 'L 2% 
- gene ra l ly  bar ren  

- f r a c t u r e s  a t  l o w  angles  t o  ca  and a t  80" 

- f r a c t u r e s  have weak c h l o r  a l t  on occas ion  

1 

156.5 177.7 Shear Zone: Feldspar Porphyry Andesite Plow 

- heavi ly  f r a c t u r e d  zone i n  which approximately 

80% of the  core  i s  i n  p i eces  l e s s  than 10 c m  

long 

- minor c a l c i t e  i nc lus ions  wi th in  the  co re  

- occas iona l  l imoni te  

- vein ing  minor 

- @ 164.1: .5 cm qv @ 80' 30% cpy 

169.0: 10 cm gouge 

166.1: .3  cm @ 80' barren  

171.2: 2-.5 cm qv @ 80' barren  

172.3: 2 em qv 2% PbS 

172.5: 3 cm qv @ 20' 20% ZnS, 1% cpy 

172.8: 1 c m  qv @ 35' 5% Pbs . 
- A - ~ 

1 I I 1 
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GEOL INlERVAL GEouxilCAL D E S C R I P W  MINERCU-IZATKX ALT ASSAYS -VERY 

I' 

PROJECT NEW MOON (336) HOLE N.M. 86-1,~, NEWMONT EXPLORATIOU OF CANADA LIMITED PAGE 

x SAMf?FRO(U( TO XNG Cu Pb Zn Ap. A u  FNM TO 

184.4 194.2 '&art2 Eye Rhyoli te  Tuff-Flow Cont'd - - minor q t z  vein development 

- minor-md ser h s a u s s u r i t e  a l t  

- a t  190.6 - 50 c m  f r a c t u r e  zone 

194.2 195.2 Andesi te  Porphyry Dy ke 

- f i n e  gra ined ,  green wi th  small dark green 

phenocrysts  

- upper and lower c o n t a c t  a t  10' 
- minor q t z - c a l c i t e  ve in ing  h e a l i n g  f r a c t u r e s  

- f r a c t u r e s  @ 80" 
- 

195.2 201.2 F e l d s p a r  Qtz-Eye Rhyoli te  Tuff 
- dark grey with green phenocryst  

- minor qtz-eyes developed 

- medium gra ined  

- s i l i c e o u s  

- minor q t z  veining 

- @ 200.0:  1 cm qv @ 5" 10% PbS 
--- - 

201.2 206.3 Rhyoli te  Flow 

- f i n e  grained,  dark grey brown colored  

- weak qtz-eye development 

- minor q t z  veining in  genera l  t / o  
, I  

f 

13 of I?  

RUN1 % 
1 I 

1 
I 
1 
I 

I 

c 
I 

- stkwk @ 201.4:  5 cm t r  gal/ZnS 

I 

I I  I I I I  I I I I I I I I I I  

w 
4 
w 



I I 1 I 

206.8 212.4 Rhyolite Porphyry Plov Tuff 1 PbS/ZnS 11665 208.9 210.3 1.4 .15 .32 .18 c.002 

11666 210.3 212.0 1.7 .05 .13 c.01 <.002 - similar t o  previous - predominantly brownish-grey colored % 10% 11667 212.0 213.6 1.6 .22 -64 .03 c.002 > 

quartr-cakite veining occurs t l o  11668 213.6 215.0 1.4  .08 .21 c.01 <.002 

- in the f i r s t  2 m the unit i s  bleached 

- s i l i ceous  t l o  - hard 

- a t  208.5 very mottled for 40 c m  

- from 208.5-209.5: % 5 small .l-.5 cm qv 

with 50% ZnS 2 

- 209.5: 5 cm qv e 20. 50% ZnS t r  pbs 

-* - 

4 
b b  





( i  c 

I:. 

phenocrysts and erratic qtz-ca lc i te  30.2 

veining 31.7 

2% PbSIznS 34.7 

- a t  10.2: occurs a 20 c m  qtz-cal vein with 33.2 

- at  10.9: 40 cm erratic qtz-ca lc i te  veining 

with 2% pyr 

4 - - , x  ~ , " .- - .  
P 
4 
cn 



c .  I 

I I 

I zones with l i m n t i e  occurr ing  t / o .  

F rac tu r ing  occurs  a t :  1 
13.4: 30 c m  
13.8: 20 c m  . 14.6: 60 cm 

I 

- from 14.2-14.5: % 70% q t z - c a l c i t e  ve in ing  

~ - ~ 

5% pyr ,  1% PbS 

- from 15.9-17.3: e r r a t i c  q t z - c a l  ve in ing  

wi th  5% pyr ,  2% PbSIZnS 

- a t  16.3: 3 cm boxvork vein 

16.5: 1 cm boxwork vein 

- from 17.3-18.1: ve in ing  i s  minor bu t  conbins  

erratic spa r se  mine ra l i za t ion  

- from 18.1-19.3: sec t ion  has  approximately 

25% q u a r t z  ve in ing  with minor PbS/ZnS 

- a t  19.3: 15 c m  ca l -q t z  ve in  c o l l i f o r m  

h 10% PPY, S i  PbSIZnS 

19.6: 10 cm q tz-stkvk with 10% PbSIZnS 

10% w r i t e  
19.8: 10 c m  @ 80' 10% pyr ,  10% PbS/ZnS 

19.9: 10 c m  @ 80' 10% pyr ,  5% PbS/ZnS 

1 



1 c 

I PAGE 3 of 5 PROJECT NEW MOON (336) HOLE N . M .  86-15 NEWMONT EXPLORATION OF CANADA LIMITED 
OEPMGEOL INTERVAL GEOLOGICAL DESCRIPTION MINERAUZATK3h ALT ASSAYS RECOVERY 
metem FROM1 TO %I SAMP[FMM[ TO bd I 1  Cu I Pb 1 Zn 1 Ag I Au  RUN^ % 

1.81 20.8 I Andesitic Tuff Cont'd I I I I I I I I I 1 

I 

- fragments are rounded to sub-angular I I  1 1 1  
- veining to ta l l ing  5% occurs errat ica l ly  t / o  

- veins are generally a combination of qtz - !  
and c a l c i t e  

- fracturing i s  a s  before 

- minor dissem pyri te  
- from 23.4-24.1: uni t  has erratic quartz 

veining with 5% pyr, tr mal ,  5% PbS/ZnS, 
l i m n i t e  occurs along fracture faces I I I I 

r 
4 
03 
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Pb SI ZnS I I I 
I 

I I I 1 
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PROJECT NEW MOON ( 3 3 6 )  HOLE N . M .  86-15 NEWMONT EXPLORATIOU OF CANADA LIMITED 

FROh4 TO % 1 S A M P M  TO -ENG 
CEPMGEOC. INTERVAL GEOLOGICAL 0 ESCR I PTlffl MlNERWZATlOh ALT ASSAYS -VERY 
meters Cu Pb Zn Ag Au RUN1 e/' 

26.5. 29.9.Andesite Agglomerate C o n t ' d  
I 



c 

NEWMONT EXP OF CANAOA LTD 

DRILL HOLE RECORD 
NEW MOON 

PROJECT 

I 

LEVEL Surf ace DEPW EARlNQ DIP TYPE OFS- N@TH 35.4 m N.H. 86-16 
LOCATION Pla teau  Gr id  0 258' -50 Conpass J-E SIZE BQ . SHEETNO. 1 of 3 

ELEVATION 2126.00 q -35.4 m 258' -M Acid Tes t  ~TorCLLREcQMRY > 95% Lo88Eo BY D. Visa€+ i 
I 

a R T E D  S p t .  2/86 U M  HISTY M y  LATITUDE 3 +  18N 

4.6 
4.3 8.4 Fragmental Andes i t ic  Tuff 5.8 

6.7 
8.2 0.3 . 

-~ - f i n e  gra ined .  l i g h t  green mat r ix  i n  which 
I 

fragments of green andes i t e  upto 1 cm t h a t  
c- %re both angular  6 rounded occur.  Uniform 9.1 0.1 

composi t iona l ly  10.7 0.1 

- heav i ly  f r a c t u r e d  t / o  with the s e c t i o n  a t  12.2 
13. I 
14.6 
16.2 I 

~ ~~ 

5.8 t o  8.3 being  h ighly  f r a c t u r e d  

- t he  s e c t i o n  is ba r ren  
I 

8.4 15.9 Andesite Tuff 16.5 1 
- l i g h t  grey-green-reddish green, f i n e  gra ined ,  18.0 

weakly fragmental  19.5 
I - quar t z  ve in ing  is  minor 21.0 0.1 I 

- f r a c t u r e s  a t  O 0 ,  a t  60' 

- minor c a l c i t e  f r a c t u r e  hea l ing  

22.6 
23.2 # 

i 24.7 I 

i .01 .02 <.01 <.002 27.7 
occurs  t o t a l l i n g  20% of the u n i t .  Veins a r e  11681 18.7 21.0 2.3 .O1 .02 <.01 <.002 29.3 

predominantly c a l c i t e  11682 21.0 23.1 2.1 .03 .07 <.01 2.002 30.8 4 
15.9 24.6 Andesite Tuff 26.2 

- similar to  above, however q t z -ca l  ve in ing  11680 17.2 18.7 1.5 

.01 .04 <.01 < . O O d  33.8 - @ 18.1: occurs  1 cui gouge 11683 23.1 24.6 1.5 
t r  dissem p y r i t e  35.4 I I 

1 
P 
02 
r 
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CEt'lHGEOC. INTERVAL GEOLOGICAL DESCRIPTW MINERAUZATKR ALT ASSAVS RECOVERY 
1 

C u  Eb Zn A g  A u  RUN % FROM To % SAMPfROM TO J N G  
15.9 24.6 Andesite Tuff Cont'd 



I I 

meters 

L PROJECT NEW MOON (336) HOLE N.M. 86-16 NEWMONT EXPLORATIOU OF CANADA LIMITED PAGE 3 of 3 

CEPMGEOL. INTERVAL GEOLMjlCAL DESCRIPTW MINERWZATK3h ALT ASSAYS -VERY - 
FRCM To % SAMPFROh4 TO BrJG Cu Pb Zn Ag A u  RUN % 

33.8 35.4 Maroon Tuff 
- f ine  grained, maroon colored, non-mineralized 

calcareous 

35.4 E. 0. n. 

I 
I 
i 

i I 
I 
I 

. - .  - . L - . - - - . - ~ -  - -~ 
P 
OD 
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LOCATION Pla t eau  Grid 

ELEVATION 2091.41 m 
ORILL HOLE RECORD 
NEWMONT EXP OF CANADA LTD LEVEL Surf ace 1 DEPTH ~BEARINQ I DIP I ~ P E  OF su- NBTH 76.2 m l m E  NO. N . M .  86-17 J 

0 300" I -50' Compass 1 CORE SIZE BO . W E T N Q  1 of 6 

-76.2 m 300' I -49" Acid Test I m L  E C O M R I  > 95% LWGU) By D. "isagie 

LATITUDE 0 + 35 S I I I I I STARTED Sept.  2/86 I am COPPER CLIFF PROJECT 

- ca lcareous  12.2 

13.7 

5.9 16.7 Calcareous Andesit ic Flow 15.2 

.01 .03 .50 <.002 16.2 

i r r e g u l a r  c a l c i t e  fragments upto  1 .5  cm 18.6 

occur 21 .o 
- weakly porphyrytic 22.0 

- f i n e  grained, green co lored  i n  which 11684 16.0 17.7 1.7 

- minor ep idote  a l t e r e d  c l o t s  23.5 

- minor c a l c i t e  s t r i n g e r  occur spo rad ica l ly  25 .O 
@ 30" t o  the ca 26.5 

28.0 

a r e  genera l ly  dry. from 14.2-16.9: t he  u n i t  29.5 

has  l e s s  c a l c i t i c  fragmentation. A t  16.1: 32.6 

1 cm q t z - c a l  @ 10' t r  g a l ,  t r  pyr 34.1 

35.7 

- f r a c t u r i n g  occurs a t  20" and @ 30-40" and 

I I P -- 
09 
Ib 
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PROJECT NEW WON ( 3 3 6 )  HOLE N . M .  86-17 NEWMONT EXPLORATION OF CANADA LIMITED 

- f ine  grained, reddish-green matrix i n  which 1 
phenocrysts upto 1 cm occur 

I 

- the phenocrysts are greyish-black colored and 

are generally somewhat blurred i n  definit ion 

- minor c a l c i t e  veining occurs sporadically 

t l o  
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I 
I 
I 

I 

I 

i 
1 
I 

I 17.7: 1 c m  @ 2" f o r  50 cm t r  PbS 54.9 

56.4 1 18.5: 1 cm @ 40" 2% pyr  
19.9: 2 c m  @ 40' greenish  co lored  57.8 

- from 19.9-20.8: a 20% vein ing  of vhich only 61 .6 ,  
minor p y r i t e  is  loca ted  64.3 

66.0 
21.1 22.8 Andesi t ic  Tuff 69 .5  

I 

71.9 i - similar t o  5.9-16.7 

- upper c o n t a c t  @ 30' 
- barren  74.7 

73.5 

- l o w r  c o n t a c t  somewhat grada t iona l  76.2 

' I  

- I  
22.8 29.3 Andesite Flow 

- f i n e  grained,  reddish-green mat r ix  i n  vhich 

phenocrysts  up to  1 cm occur 

- the  phenocrysts  are greyish-black co lored  and 

a r e  g e n e r a l l y  somewhat b l u r r e d  i n  d e f i n i t i o n  

- minor c a l c i t e  ve in ing  occurs  sporadica l ly  

t l o  
I - -  

P 
a2 
ul 
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I 
I 

, 

1 
I 

29.3 30.9 Feldspar  Porphyry Daci te  Dyke 
> i  - f i n e  grained,  grey-green i n  which f r a g s  and 

f e l d s p a r  phenocrysts  up to  .2 cm occur 
I 

I - t h e  u n i t  i s  homogeneous and i s  non-mineralized 

- lower c o n t a c t  i s  a t  70" 
- barren  

I 
30.9 36.7 Andesite Flov 

- s i m i l a r  to  22.8-29.3 11687 31.9 34.3 2.4 <.01 <.002 
- minor q t z - c a l c i t e  ve in ing  

- 31.9: .5 cm q t z - c a l  ve in  / I  to  c a  f o r  30 c m  

t r  ga l  

, f  ~~ 

- @ 33.9: 1 c m  q tz -ca l  ve ins  @ 5' f o r  25 cm 
I 

' I  

t r  PYr 
I 

36.7 38.7 Andes i t ic  Tuff - s i m i l a r  t o  22.8-29.3 I 

.07 .12 <.01 <.002 - upper c o n t a c t  broken 11688 38.0 39.6 1.6 
- 38.1: 10 cm q t z  c a l  stkwk wi th  2% pyr t r  PbS 

38.4: 15 cm q t z - c a l  e p i d o t e  ve in  with t r  PbS 

- I 
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3EOC 

- 

.. ._ . 

I 
I 

I 
I 
t 

I 

I 

I 

! 

I 

I 
1 

I 
68.9: 1 cm errat ic  t r  ZnS 

69.6: 2 c m  qv @ 70. 

69.9: .1 cm errat ic  seams of massive 

20% ZnS 

PbSIZnS 

70.3: .5 cm @ 20" 10% pyr, 5% ZnS 

70.6: 1 cm @ 80' 5% ZnS 

70.7: 2 cm qtz-calc i te  barren 

70.8: . 1  cm ZnS stringers @ 5' to core for 

10 cm 

I 
I !  

- 

7 1 . 1 :  3 c m  zone @ 406 20% pyr, 2% PbS 

&_ I 
I-' 
03 
03 
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Trench 
Sample # 

1 
11188 
11189 
11190 
11191 
11192 
11193 
11194 
11195 
11196 

2 
11197 
11198 
11199 
11200 
11201 
11202 
11203 
11204 
11205 
11206 

3 
11207 
11208 
11209 
11210 
11211 
11212 

4 
11213 
11214 
11215 
11216 

5 
11528 
11529 
11530 

From(m 

0 
1.0 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 

0.1 
0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 

0 
1.0 
1.5 
2.0 
2.5 
3.0 

0 
1 .o 
2.0 
3.0 

0 
1.0 
2.0 

- 190 - 

APPENDIX 2 

NORTH ZONE SAMPLE RESULTS 

To (m) 

1.OE 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
6.0 

0.5E 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 

1.OE 
1.5 
2.0 
2.5 
3.0 
4.0 

1.OE 
2.0 
3.0 
4.0 

1.OE 
2.0 
3.0 

Int(m) 

1.0 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1.0 
0.5 
0.5 
0.5 
0.5 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

Pb% - 

.04 

.06 

.10 

.17 

.08 

.06 

.05 

.12 

.15 

.53 

.17 

.14 

.25 

.45 

.53 

.03 

.65 

.13 

.25 

. 0 3  

.02 

.01 

.Ol 

.02 

.01 

.05 

.02 

.01 

.03 

.03 

.03 

.02 

Z n% - 

.12 

.16 

.15 

.40 

.19 

.15 

.16 

.22 

.32 

.95 

.44 

.41 

.24 
2.02 
2.53 
.13 
.05 

.03 
- 

.05 

.03 

.03 

.03 

.os 

.04 

.13 

.15 

.04 

.05 

.15 

.04 

.03 

Aq opt 

0.16 
0.15 
0.32 
3.91 
0.16 
0.17 
0.28 
0.83 
1.78 

2.36 
2.20 
1.40 
1.25 
2.74 
3.56 
1.31 
0.16 
0.98 
2.53 

0.27 
0.35 
0.33 
0.96 
0.12 
0.20 

1.69 
0.85 
0.60 
1.15 

1.55 
0.26 
0.53 

\u opt 

.002 

.002 

.002 

.034 

.002 

.002 

.002 
,012 
.012 

.032 

.020 

.020 

.012 

.028 

.036 

.014 

.002 

.004 

.002 

.002 

.002 

.002 
,002 
.002 
.002 

.002 

.002 
,002 
.002 

.002 

.002 

.002 



- 191 - 
Trench 
SamDle # 

W 
Pb% Zn8 - - Ag opt Au opt From(m) To (m) Int(m) 

6 
11531 
11532 
11533 
11534 
11535 
11536 
11537 

0 1.OE 1.0 
1.0 2.0 1.0 
2.0 3.0 1.0 
3.0 4.0 1.0 
4.0 5.0 1.0 
5 .O 6 .O 1.0 
6.0 7.0 1.0 

.03 .04 

.02 .05 

.01 .OS 

.05 .09 

.03 .07 

.08 .07 

.04 .07 

1.02 
0.89 
1.62 
2.83 
2.51 
5.16 
6.33 

.002 

.002 

.002 

.008 

.008 

.006 

.014 

7 
12095 
12096 
12097 
12098 
12099 
12100 

0 2.0w 2.0 
2.0 4.0 2.0 
4.0 6.0 2.0 
6.0 8.0 2.0 
8.0 10.0 2.0 
10.0 12.0 2.0 

.01 .10 

.01 .08 

.01 .08 

.01 .08 

.ll .16 

.ll .22 

2.70 
2.10 
1.18 
1.03 
13.90 
8.31 

.005 

.004 

.001 

.001 

.001 

.018 

8 
11538 
11539 
11540 
11541 
11542 
11543 
11544 
11545 
11546 
11547 
11548 
11549 
11550 
11601 
11602 
11603 
11604 
11605 
11606 
11607 
11608 

.32 .31 

.06 .12 

.04 .13 

.03 .07 

.03 .07 

.02 .05 

.01 .03 

.08 .04 

.02 .09 

.08 .04 

.02 .15 

.02 .02 

.02 .03 

.06 .06 

.03 .03 

.06 .08 

.03 .04 

.01 .03 

.02 .02 

.02 .03 

.01 .03 

4.08 
0.21 
0.86 
0.39 
0.19 
0.16 
0.10 
0.14 
0.13 
0.13 
0.26 
0.05 
0.09 
0.03 
0.25 
0.10 
0.41 
0.64 
0.16 
0.17 
0.44 

.022 

.002 
006 
.004 
.002 
.002 
.002 
.002 
.002 
.002 
.006 
.002 
.002 
.002 
.004 
.002 
.004 
.004 
.002 
,002 
.006 

0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 

2.0s 2.0 
3.0 1.0 
4.0 1.0 
5.0 1 .o 
6.0 1.0 
7.0 1.0 
8.0 1.0 
9.0 1.0 
10.0 1.0 
11.0 1.0 
12.0 1.0 
13.0 1 .o 
14.0 1.0 
15.0 1.0 
16.0 1.0 
17.0 1.0 
18.OE 1.0 
19.0 1.0 
20.0 1.0 
21.0 1.0 
22.0 1.0 

9 
11609 
11610 
11611 
11612 
11613 
11614 
11615 

w0 11616 
11617 

0 
1.0 
2.0 
3.0 
4.0 
5 . 0  
6.0 
7.0 
8.0 

1.OE 1.0 
2.0 1.0 
3.0 1.0 
4.0  1.0 
5.0 1.0 
6.0 1.0 
7.0 1.0 
8.0 1.0 
9.0 1.0 

.01 .01 

.Ol .Ol 

.01 .01 

.01 .01 

.01 .01 

.01 .01 

.01 .01 

.01 .01 

.01 .01 

0.17 
0.10 
0.10 
0.03 
0.02 
0.01 
0.04 
0.01 
0.01 

.002 

.002 

.002 

.002 

.002 

.002 

.002 

.002 

.002 

10 
12086 
12087 

0 3.0E 3.0 
3.0 6.0 3.0 

.01 .01 

.01 .Ol 
0.95 
0.03  

,002 
.002 



- 192 - 
Trench 
Sample # Aq opt Au opt From(m) To (m) Int(m) - Pb% - Zn8 

11 
12088 
12089 
12090 
12091 

0 2.03 2.0 .44 .80 
2.0 4.0 2.0 .09 .14 
4.0 6.0 2.0 .os .07 
3.0 4.5w 1.5 .15 .33 

8.75 .044 
1.49 .007 
0.43 .007 
1.00 .007 

12 
12153 0 2.0 2.0 .13 .24 2.36 .018 

13 
12152 0 3.0 3.0 .48 .98 6.49 .010 

14 
8859 
8860 
8861 
8862 

0 1.OE 1.0 .01 .06 
5.5 6.5 1.0 .47 .24 
7.0 8.0 1.0 8.84 9.54 
8.0 10.0 2.0 .06 .14 

1.98 .006 
1.43 .052 
15.20 .054 
0.11 .004 

15 
8863 0 1.3E 1.3 .09 .20 2.60 .006 

16 
8864 

17 
8865 
8866 
8867 
8868 
8869 

Qu 0 1.4E 1.4 3.68 2.53 5.98 .024 

0 1.OE 1.0 .17 .71 
1.0 2.0 1.0 .34 .60 
2.0 3.0 1.0 .65 .88 
3.0 4.0 1.0 .10 .31 
4.0 5.0 1.0 .65 .20 

2.54 .024 
12.70 .062 
6.49 .026 
0.51 .018 
0.69 .014 

18 
8870 
8871 

0 1.OE 1.0 .01 .03 
1.0 2.0 1.0 1.07 .46 

0.11 .002 
1.20 .016 

19 
8872 
8873 

0 1.5E 1.5 .05 .15 
1.5 3.0 1.5 .04 .09 

0.66 .006 
0.09 .002 

20 
12092 
12093 
12094 

0 2.OE 2.0 .06 .33 
2.0 4.0 2.0 .04 .16 
4.0 6.0 2.0 .06 .15 

0.52 .007 
0.21 .001 
0.73 .004 

21 
8951 
8952 
8953 
8954 
8955 
8956 

w 

0 1.OE 1.0 2.78 5.54 
1.0 3.0 2.0 1.08 2.06 
3.0 5.0 2.0 .68 1.11 
16.0 18.0 2.0 .78 .96 
18.0 21.0 3.0 .39 .49 
21.0 24.0 3.0 .29 .41 

78.40 .610 
35.00 .196 
21.10 .062 
15.50 .072 
28.30 .076 
1.92 .022 
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TO : N E U H O N T  E X P L O R A T I O N  O F  C A N A D A  L T D .  C E W T .  t : A 8 6 1 7 3 9 7 - 0 0 1 - k  

900 - EO6 U. H A S T I N C S  ST. D A T E  : 1 2 - S E P - 8 6  
'.'ArtCOU'.'ER, B. C. P . O .  # : NOIIE 
v c c  3k.1 

III'.'OICE # : I 8 6 1 7 3 9 7  

536 

Srple h?pb A1 
&$C:lFtlCii t&+a 2 

1% .3 1.64 
1W7 5 1.11 
15ce 5 2.09 
1505, .5 2.04 
1515 .5 1.91 
1511 (5 1.47 
1512 (3 0.95 
1512 CS 1.68 
!514 5 1.20 
151: :5 1.7 
1516 5 1.64 
1517 5 1.43 
1518 c5 1.43 
151sr 6 2.47 
15:c 5 1.46 
1::: f 1.;1 
!5" -- 5 !.41 
1522 5 2.38 
1524 a 1.51 
153 (5 1.50 
153 4 r . L C  

15" .5 1.4: 
.5 !.I 

1529 (5  0.2 
1520 (5 0.49 

152: ,.f :.90 

c 1 .. 
IC,* .--- 
1531 E 2.e4 

Semi auantitativc multi element I C P  analysis 

Nitric-Aqua-Regia digestion of G . 5  911 of 
materiaX f o l l o w e d  by I C Y  analysis. Since thi; 
di?cstion i: incomplete for  many minerals, 
v a l u e s  reported for  61, Sb. Ea. Re, Ca, C r ,  
G3. L3. flg. I!, N . 3 .  Sr. Tl, Ti, U 3nd U c a n  
only be considered as semi-quantitative. 

C O f l t i E N T S  : 
C C :  C .  VISAGIE 

n s b  
x!LB!L 

0.2 10 
0.2 20 
0 . 2  20 
0.: 20 
0.2 :o 
0.6 30 
0.4 ' 10 
0.2 10 
3.: 10 
0 .2  10 
0.2 19 
0.2 30 
0.2 10 
0.2 40 
5.: 10 
c.2 3 
9.2  :? 
0 . 2  20 
0.2 20 
0.: 10 
9.2 :c 
C.2 30 
0.: 1c 
0.2  10 
0.2 ;lo 
0.2 1G 
0.2 :i 

1"' 
1524 
1535 
1U6 
IS37 
152: 
1539 
154C 
1S41 

lS43 
1544 
1545 

J4. 

1542 

:S 1.40 G.: l!~ 
., -.L. 0.2 20 L 7 \, 

d 2.05 0.2 40 
Q 1.83 0.2 20 
(5 1.52 0.2 10 
.5 2.14 0.2 ! 5  

d 2.01 0.2 10 
c5 1.9s 0.2 20 

..I. 2.01 0.2 10 
5 2.12 0.2 10 
(5 2 . 2  0.2 10 

Ba De Bi Ca Cd 
PP P P I  PP 1 PP 

m (0.5 0 1.1 (0.5 
3% (0.5 C 0.6 (6.5 
400 (0.5 ,:2 0.60 (0.5 
570 (0.5 (2 0.80 (0.5 
410 (0.5 I?  0.3s ('2.5 
350 (0.5 C 0.70 (0.5 
510 (0.5 <2 0.42 (0.5 
120 (0.5 (2 0.93 (0.5 
:3 (0.5 1 1.s JO.5 
290 (0.5 :: 0 . 2  (0.5 
230 10.5 1 1.62 .(0.5 
790 (0.5 (2 1.13 (0.5 
22 (0.5 (2 2.15 (0.5 
I s 0  (0.5 <2 0.88 (0.5 
220 '1.5 2 2 . 5  :0.5 
3OC .:0.5 :2 1.06 ,.'G.: 
coc ,@.5 :: :.:: I?.: 
590 <0.5 ( 2  0.e (0.5 
3 0  (0.5 (2 0.58 (0.5 
170 (0.5 ( 2  0.60 (0.5 
153 13.5 : 0.55 10.5 
1% (0.5 . 2  0.59 ( C . 5  
24c :0.5 2 0.42 ,:o.s 
70 (0.5 (2 0.4! (0.5 
70 (0.5 (2 0.41 (0.5 
1% (0.5 .:: 0.86 (0.5 
430 <@.5 2 0.99 l.,! 
70 :c.5 , 2  1.02 .:c.: 

4% .O.f :I 0.79 .0.5 
SI0 (0.5 <: 1.08 (0.5 
320 (0.5 (2 0.83 (0.5 
340 (0.5 (2 0.48 (0.5 
22: ,:5.5 2 0.42 ..0.5 
1% .0.5 :: C.64 5 . 5  
140 ,:3.5 ,.2 0.59 :0.5 
170 (0.5 (2 0.79 (0.5 
150 (0.5 <: 0.55 (0.5 
110 (0.5 2 0.a (0.5 
240 (0.5 (2 0.75 (0.5 
230 (0.5 (2 0.U .0.5 

t o  
PPI 
14 
10 
19 
18 
10 
12 
28 
13 
1: 

0 
11 

? 
11 
14 
1: 
1 1  
1 1  
17 
11 
13 
1 4  
1: 
12 
5 
5 
19 
1: 
1c. 
12 
11 
12 
10 
1 1  
11 
0 
1: 
11 
17 
12 
12 

Cr Cu Fr 
JP PP 1 

ZJ n 4.18 
6 25 3.M 
17 34 6.97 
15 73 6.34 
22 22 3.44 
18 83 3.43 

71 40 4.44 
34 23 3.(5 
22 la 2.86 
122 14 2.32 

32 2 3.30 
142 39 4.23 
24 21 2.60 
2C 31 4.35 
!a 26 1.'4 

23 24 3.35 
51 36 3.63 
I -  2: 2.co 
6( 29 4.15 
?e 27 2.22 
10 89 z.15 
14 C 2.97 

11: 89 4.72 
49 22 2.?1 
1E. 41 2.:: 

1 2  1: 4.27 
31 21 3.3 
61 10 3.63 
l? 3s 3.35 
2 3 2.41 
2: 36 3.62 

:32 22 2.14 
65 30 3.54 
19 32 2.45 

199 28 3.85 
14: 25 4.2 

n (a 6.96 

67 19 2.98 

31 m 4.3 

-- 

60 n 4.61 

G3 K La Rq fln 

C10 0.07 19 1.05 2524 
10 0.08 10 0.97 294? 

I10 0.10 10 0.52 2x0 
(10 0.07 10 p.48 2769 
(10 0.12 10 0.23 1690 
(10 0.12 10 0.91 E 3  
10 0.N 10 0.93 810 

(1E 0.04 10 0.70 917 
.15 0.15 10 0.83 906 
10 0.11 10 0.45 1839 
10 0.09 10 0.90 864 
1E 0.29 10 1.00 1243 
10 3.02 10 0.9: 91: 

i:) ,?.I9 13 2.7 91: 
10 0.16 10 1.20 137 

(10 0.11 10 1.76 1-39 
(l@ 0.06 10 .05 1148 
.':? 3.05 1c 1.22 1029 
:lt 0.14 1: 0.:: 133 
.1c 0.0: 15 1.92 1>4? 
(10 0.03 1C. t.35 221 
<lo 0.03 10 0.30 195 
(10 0.33 1C 1.39 1088 
10 3.10 13 $.e2 3?52 

:13 9.17 1s ,.ti 1923 
10 0.05 10 1.61 2229 

*:IO 0.12 10 .92 1140 
(10 0.09 20 i.9 1144 
10 C.96 20 1.65 1249 

,.IC' 0.16 !E 6.e: qz 

,:IC 0.0t i! 0 . 7 ~  eir 

:10 0.0: 10 $.72 ::c: 
'16 0.11 I? 1.62 a27 
(10 0.14 10 f.85 1371 
(10 0.09 10 4.67 1101 
(10 0.22 10 1.16 1215 
(10 0.22 10 0.80 983 
.lC 0.29 10 0.90 1165 

)(o Ma Ni ? 
JP 1 PP PPI 

(1 0.02 13 716 
(1 0.01 7 1100 
(1 0.02 0 1100 
.:1 0.01 8 9x. 
:1 0.01 15 920 
1 0.01 11 870 

(1 iO.01 65 1220 
(1 0.07 9 730 
3 0.91 14 940 
(1 c.c.1 11 710 
il 0.94 !3 560 
(1 0.02 9 610 
(1 0.01 13 840 
(1 0.04 IS 630 
:1 0.01 I2 r9c 
.'I C.03 1: 735 
.'1 0.04 1C 730 
2 0.05 17 109G 

(1 0.03 13 590 
<1 0.01 26 620 
<'1 2.22 42 E40 
..1 8.05 9 6%. 
.1 5.51 21 590 
3 0.02 5 740 
5 0.02 4 880 

(1 0.W 18 760 
:3 3.01 l? :34c 
:1 0.04 - 715 
5 0.05 !I 46C 
4 0.01 9 79@ 

(1 0.02 12 630 
3 0.01 9 600 
5 0.11 :! 580 
2 0.?1 a 58C 
3 3.02 0 42!? 
1 0.04 10 640 
3 0.01 9 530 

16 6 3  
13 (86 

. 1  OLO? 13 €20 

?b 
PP 

10 
42 
36 
90 
36 
168 
8 
16 
1: 
:: 
12 
12 
1: 
14 
12 
1r 
!2 
34 
16 
12 
!4 
1G 
16 
16 
16 
20 
25 

It 
22 
18 
18 
16 
14 
!C 
14 
14 
14 
14 
14 

- 

ie 

Sb Sr Xi 11 U 
w PP : PP PP 

(16 42 0.11 a0 
(16 16 0.05 ab 
:lo 34 0.04 (10 
3 0  ?t 0.02 (1C 
:10 24  0.06 (10 
(10 33 0.06 (10 
(10 13 (0.01 (10 
(10 62 0.16 (10 
:10 54 0.09 <lo 
IlG 5: 0.0: <1C 
:lo 48 0.09 11J 
(10 93 0.05 (10 
(10 70 0.63 (10 
'10 6s 0.10 (10 
1: Ji 0.10 'la 
.IO 65 C.00 :IC 
lir 24  ,3.il 3 0 
(10 164 0.18 (10 
(10 so 0.11 (10 
(10 32 0.07 (10 
10 21 0.19 J O  
:!( 22 O.!G (10 
:lo 27 0.06 :10 
(10 59 0.05 (10 
(10 59 0.06 (10 
(10 173 0.12 (10 

ab 
a0 
110 
(10 
110 
(16 
(10 
(10 
:1G 
(It. 
:1: 
(10 
(10 
(10 
I10 
,.'I( 
ll0 
(10 
(10 
a E 
:15 
(10 
:1c 
(10 
(10 
(10 

.12 % 0.C? :10 ::3 
:1( 55 G.15 (10 .!G 
:10 
(1G 
(10 
(10 
I1 0 
.:1c 
10 

c: 0 

(10 
(10 
.!O 

'E. 

e! t.!2 
189 0.09 
85 0.1: 
38 0.08 
2- 3.C? 
44 E.15 
44 ,!.13 
54 0.16 
41 0.14 
30 0.11 
78 0.14 
55 0.12 

.-- 

I10 
(10 
'10 
(10 
:1c 
(10 
10 

(1 0 
(10 
(10 
(10 
<lo 

:10 
(10 
(10 
(10 
!O 
:1c 
'1,: 
(10 
(10 
(10 
(10 
(10 

v u  
PP PP 

87 a0 
sb a0 
121 (10 
94 (10 
s? (IC 
6s (10 
51 (10 
101 (10 
64 (10 
3 (1C 
13 (10 
51 (10 
63 (10 
10: (10 
2 :1? 
?O ::t 
91 .IO 
108 (10 
65 (10 
B (10 
i! (143 
i: ,:IC 
52 ,:lo 
!c (10 
7a (10 
104 (10 

94 <1c 
152 /10 
100 (10 
77 (10 
5: (10 
'0 (10 
12 <1c 
E? ;lo 
81 (10 
79 (10 
88 (10 

9: :lo 

e4 :io 

m (io 

z? 
PP 

9b 
144 
292 
376 
100 
162 
112 
106 
I 
86 
92 
94 

1% 
?? 
0' 
86 
126 
102 
104 
104 
s? 
92 
6l 
68 
150 
1'0 

142 
118 
126 
92 
84 
94 
34 

11G 
I 
% 
86 
! 30 

- 

m 

ioe 
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203.743-6784 
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NEWMONT EXPLORATION LIMITED 
P o e o x 3 i o  
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OANBUAY CONNECTICUT 06BIO 

July 18, 1986 

Mr. T. N. Macauley 
Explora t ion  Manager 
Newmont Explora t ion  of Canada Ltd. 
900 - 808 West Has t ings  S t r e e t  
Vancouver, B.C., Canada V6C 3A4 

Dear Terry: 

Attached p l e a s e  f i n d  t h r e e  copies  of a repor t  by Messrs. Nabbs, Ahl r ichs  and 
Corken on a pre l iminary  i n v e s t i g a t i o n  on t rench  samples from t h e  New Moon 
prospect  . 
The r e s u l t s  show t h a t  adequate l i b e r a t i o n  of t h e  l e a d ,  z i n c  and i r o n  s u l f i d e s  
can be obta ined  with a primary gr ind of about 7 5 X  minus 200 mesh. The ore i s  
very hard and t h i s  gr ind  i s  somewhat f i n e r  than normally requi red  for such 
ores, so gr ind ing  power requirements will be h igh ,  poss ib ly  i n  l i n e  with those  
a t  Sirnilkameen. 

w 

The m e t a l l u r g i c a l  r e s u l t s  of t h e  f l o t a t i o n  tests are adverse ly  a f f e c t e d  by t h e  
seve re  ox ida t ion  of the  lead s u l f i d e ,  with almost 251. r epor t ing  as the  oxide.  
Such ox ida t ion  w i l l  a l s o  adverse ly  a f f e c t  t h e  f l o t a t i o n  response of t he  z i n c  
and i r o n  s u l f i d e s  and the  precious metals. Geologic a c t i v a t i o n  of t h e  
s p h a l e r i t e  could account f o r  t he  r e l a t i v e l y  hiuh assays  of z i n c  i n  t h e  lead 
f l o t a t i o n  products .  

Oxidat ion and s u r f a c e  t a r n i s h i n g  of t h e  galena accounts  f o r  t h e  low l ead  
r ecove r i e s  ob ta ined .  The low lead recovery,  i n  tu rn ,  probably c o n t r i b u t e s  
t o  t h e  l o w  o v e r a l l  gold and s i l v e r  recover ies .  

The e x c e l l e n t  grades of z i n c  concent ra te  produced i n d i c a t e s  t he  s p h a l e r i t e  
con ta ins  l i t t l e  or no i r o n  i n  s o l i d  so lu t ion .  Apart from t h e  loss of z i n c  i n  
t h e  lead  products ,  z inc  metal lurgy is s a t i s f a c t o r y .  

The gold concen t r a t e s  t o  some ex ten t  i n  t h e  lead products  and t h e  s i l v e r  i n  
t h e  z i n c  products .  Gold i s  present  as electrum, and s i l v e r  as electrum, 
a c a n t h i t e  and a n  un iden t i f  ied s i l v e r  su l fo - sa l t .  We would expect h ighe r  
r ecove r i e s  of t h e  gold and s i l v e r  with less oxidized f l o t a t i o n  feed. 
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T. N. Macauley 

NEWMONT EXPLORATION LIMITED 

-2- 

The f l o t a t i o n  r e s u l t s  obtained on t h e  composite t rench  sample can undoubtedly 
be improved t o  some ex ten t  by opt imiza t ion  of t he  f l o t a t i o n  condi t ione.  I f  
t h i s  composite i s  t y p i c a l ,  O r  r ep resen ta t ive  of any s i g n i f i c a n t  tonnage, such 
a d d i t i o n a l  s tudy may be warranted. 
phenomena, add i t iona l  f l o t a t i o n  s t u d i e s  could w a i t  u n t i l  less oxid ized ,  more 
r e p r e s e n t a t i v e ,  samples a r e  ava i l ab le .  

However* i f  ox ida t ion  is l a r g e l y  a s u r f a c e  

Uhen you and your s t a f f  have completed your study of t h i s  r e p o r t ,  we w i l l  be 
p leased  t o  d iscuss  any f u r t h e r  t e s t i n g  of t h i s  i n t e r e s t i n g  depos i t .  

Sincerely yours , 

NEWMONT EXPLORATION LIMITED 

WCH: pk 

Enclosures  ( 3 )  

'Iv 
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I NTRODUCT I O N  

Explorat ion of t h e  New Moon prospect (Au, Ag, Pb, Zn), l oca t ed  i n  
w e s t  c e n t r a l  B r i t i s h  Columbia, Canada, was ca r r i ed  out  dur ing  August/September 
1985, and a diamond d r i l l i n g  program is planned f o r  JulyIAugust 1986. 

A t  t h e  reques t '  of T. N. Macauley, a proposal  was prepared by NEL 
Danbury* f o r  examination of seven specimens and a l imi t ed  amount of bench- 
scale f l o t a t i o n  test work and microscopic s t u d i e s  on a shipment of New Moon 
samples received a t  Danbury on January 7, 1986. This r epor t  provides  t h e  
r e s u l t s  of these  i n v e s t i g a t i o n s .  
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SUMMARY OF RESULTS 

A l i m i t e d  m e t a l l u r g i c a l  i n v e s t i g a t i o n  has been completed on a 
composite prepared from e i g h t  t r e n c h  samples from t h e  New Moon p rospec t .  

Head Assay of Master Composite 

Gold 
S i l v e r  
T o t a l  Lead 
Oxide Lead 
Zinc 
Copper 
Cadmium 
I r o n  

= 0.102 oz / ton  
= 1.05 o z / t o n  
= 4.23% 
= 1.00% 
= 8.95% 
= 0.207% 
= 0.034% 
= 3.98% 

The composite was very hard and g r ind ing  power requirements are 
expected t o  be h i g h ,  p o s s i b l y  as much as 20 t o  25 n e t  kwh/ton f o r  g r ind ing  
from 3/4 i n c h  t o  752 minus 200 mesh. A f i n e  primary g r i n d  may be r equ i r ed  f o r  
t h e  New Moon d e p o s i t .  Batch f l o t a t i o n  tests showed t h a t  55-60% of t h e  go ld ,  
35 t o  40% of t h e  s i l v e r ,  and 55-602 of t h e  l ead  can be recovered i n  a l ead  
rougher/scavenger c o n c e n t r a t e  a s say ing  of t h e  o r d e r  of 0.8 oz Au/ton, 4.5 oz 
Ag/ton, and 35% l e a d .  S p h a l e r i t e  was t h e  major d i l u e n t ,  w i th  approximately 
20% of t h e  z i n c  i n  t h e  heads r e p o r t i n g  i n  the  comEiined lead concen t r a t e s .  

Attempts t o  upgrade t h e  l ead  rougher/scavenger concen t r a t e  by a 

w 

s i n g l e  s t a g e  of c l e a n i n g  were on ly  moderately s u c c e s s f u l .  The b e s t  l ead  
c l e a n e r  c o n c e n t r a t e  ( T e s t  NH-3) assayed 1.65 oz Au/ton, 5.03 oz Ag/ton, and 
52.96% Pb, and w a s  ob ta ined  i n  a tes t  t h a t  included a f i n e  primary gr ind of 
81.9% minus 200 mesh and r eg r ind ing  of t h e  l ead  rougher concentrate .  

Close t o  45% of t h e  l ead  and 52% of t h e  s i l v e r  i n  t h e  lead rougher 
concen t r a t e  r epor t ed  i n  t h e  l e a d  c l e a n e r  t a i l i n g .  By c o n t r a s t ,  less  than  20% 
of t h e  gold i n  t h e  l ead  rougher concen t r a t e  r epor t ed  i n  t h e  c l e a n e r  t a i l i n g .  

The u s e  of z i n c  cyanide (a recognized depres san t  f o r  s p h a l e r i t e )  i n  
Test NM-5 r e s u l t e d  I n  a s i g n i f i c a n t  l o s s  of gold i n t o  t h e  Pb c l e a n e r  tails, 
while having on ly  a minor e f f e c t  as a s p h a l e r i t e  depressant .  

High-grade z i n c  c l e a n e r  concen t r a t e s  a s say ing  of the o r d e r  of 55% 
zinc,  0.15 oz Au/ton, and 2.5 oz Ag/ton were obtained i n  a l l  tests. 

Microscopic examination of t h e  f l o t a t i o n  products  from NM-4, a test 
i n  which t h e  primary g r i n d  w a s  74% minus 200 mesh, showed t h a t  90% of t h e  
galena and c l o s e  t o  80% of t h e  s p h a l e r i t e  i n  t h e  l ead  products were l i b e r a t e d .  
L i b e r a t i o n  of ga l ena  and s p h a l e r i t e  i n  t h e  zinc f l o t a t i o n  products w a s  approx- 
ima te ly  53% and 90%, r e s p e c t i v e l y .  
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Based on the  r e s u l t s  obtained i n  t h i s  l imi t ed  i n v e s t i g a t i o n ,  an 'cr 
es t imated  me ta l lu rg ica l  balance i s  provided i n  Table I. 

TABLE I 

Estimated Meta l lu rg ica l  Balance 

A s  s avs 

Product - 
-a 

opt  opt  % % X X D i s t r i b u t i o n  
X U t  Au Ag Pb Zn Cu Au Ag Pb Zn Cu ---- ----- 

Heads 100.0 0.102 1.05 4.23 8.95 0.207 100 100 100 100 100 

51 30 52 10 38 Lead Concentrate  4.6 1.15 6.8 48 19.5 1.71 
Zinc Concentrate  13.0 0.14 2.42 3.90 55 0.40 18 30 12 80 25 
Zinc Scav. Ta i l s  82.4 0.037 0.51 1.84 1.08 0.093 30 40 36 10 37 

h a d  6 Zinc Concs. 17.6 0.41 3.58 15.4 40.7 0.74 70 60 64 90 63 

Typical  cadmium and i r o n  assays  of t h e  z i n c  concent ra tes  were 0.22% 
and 1.4%, r e spec t ive ly .  

The lead  metal lurgy w a s  adverse ly  a f f e c t e d  by almost 25% of t h e  
W 

t o t a l  lead occurr ing  as oxide.  
must be expected t h a t  t h e  z i n c  and s i l v e r  metal lurgy could a l s o  be a f f e c t e d  
adve r8 e l  y. 

With t h i s  degree of ox ida t ion  of t he  l e a d ,  i t  

Petrography for Seven Specimens 

Seven specimens, submit ted i n  a d d i t i o n  t o  t h e  e i g h t  m e t a l l u r g i c a l  
samples,  were examined microscopica l ly  i n  t h i n  sec t ion .  
were ve ins  and b recc ia s ,  composed l a r g e l y  of a hard matr ix  of coarse-grained 
and m i c r o c r y s t a l l i n e  qua r t z .  
grade base metals. 

S ix  of t h e  specimens 

The seventh  w a s  a pyroxene t a c t i t e  wi th  lower 

Prec ious  Metals 

The lead  c l eane r  concen t r a t e  (1.29 oz Ault ,  5.85 oz Agl t )  and l ead  
c l e a n e r  t a i l i n g  (0.64 oz Au/t ,  4.80 oz Ag/t)  from Test NM-4 were examined f o r  
go ld  and s i l v e r  occurrences by microscopic  and e l e c t r o n  microprobe techniques.  
&l observed gold occurs as e lec t rum (60-70% Au, 30-40% Ag), but a d d i t i o n a l  
s i l v e r  a l s o  occurs as a c a n t h i t e  (Ag2S) and a s i l v e r  s u l f o s a l t .  
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Approximately h a l f  of t h e  observed e l ec t rum w a s  l i b e r a t e d ,  but  a l l  
d e t e c t a b l e  a c a n t h i t e  and t h e  s i l v e r  s u l f o s a l t  were f i n e l y  locked ( < l o  p) t o  
va r ious  s u l f i d e s .  
s i n g l e  product of high concen t r a t ions  of go ld ,  and e s p e c i a l l y  s i l v e r .  

wv 

This  suggested t h a t  i t  could be d i f f i c u l t  t o  o b t a i n  a 

Recommendat ions 

Any f u t u r e  work on t h e  New Moon prospec t  should inc lude :  

( a )  Provis ion  of f r e s h ,  underground samples f o r  t e s t i n g .  
Sur face  outcrop  samples can be p a r t i a l l y  oxid ized  o r  
t a r n i s h e d ,  wi th  adverse e f f e c t s  on f l o t a t i o n .  

( b )  A more d e t a i l e d  i n v e s t i g a t i o n  t o  determine t h e  g r ind /  
recovery r e l a t i o n s h i p  i n  rougher f l o t a t i o n  and t h e  
e f f e c t  of r eg r ind ing  on f i n a l  concen t r a t e  grade.  

( c )  A program t o  determine i f  r eagen t s  f o r  a l k a l i n i t y  
c o n t r o l  such as soda a sh ,  sodium hydroxide o r  ammo- 
nium hydroxide are more e f f e c t i v e  than  lime i n  t h e  
d i f f e r e n t i a l  f l o t a t i o n  of ga lena  from s p h a l e r i t e .  

(d )  An i n v e s t i g a t i o n  of o the r  r eagen t s  f o r  depress ing  
s p h a l e r i t e ’  i n  l ead  f l o t a t i o n .  

( e )  A l i m i t e d  i n v e s t i g a t i o n  of o t h e r  promoters t o  
s e l e c t i v e l y  f l o a t  ga lena  from s p h a l e r i t e .  
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SAMPLES EMPLOYED IN THE TEST WORK 

A drum conta in ing  e i g h t  t rench samples and seven rock specimens was 
rece ived  a t  Danbury on January 7,  1986, and a l l o c a t e d  t h e  Lot No. 3136. The 
t r ench  samples w e r e  f i s t - s i z e  p ieces  of rock. each t rench  sample i n d i v i d u a l l y  
bagged 

Thin s e c t i o n s  of t h e  seven rock specimens were examined microscopic- 

According t o  T. N. Macauleyl of Newmont Explora t ion  of Canada 

ally and t h e  r e s u l t s  are discussed i n  a s e p a r a t e  s e c t i o n  of t h i s  r e p o r t .  

Limited,  f i v e  of t h e  New Moon t rench  samples came from the  no r the rn  ha l f  of 
t h e  Main Zone wi th in  t h e  Plateau Grid,  and t h e  o t h e r  t h r e e  from t h e  southern  
h a l f .  Ind iv idua l  weights of t he  t rench samples ranged from 2.3 t o  5.3 kilo- 
grams. 
sec t ion .  

The only  s i g n i f i c a n t  ox ida t ion  was i n  one sample from t h e  nor thern  

For t h e  purposes of t h i s  prel iminary i n v e s t i g a t i o n  of t h e  New Moon 
prospec t ,  i t  w a s  suggested t h a t  the  test work be l imi ted  t o  a composite pre- 
pared from a l l  e i g h t  t rench  samples. 

Each of t h e  e i g h t  t rench  samples was crushed t o  a l l  pass ing  fou r  
mesh. One q u a r t e r  was s p l i t  from each sample and combined t o  give a Master 
Composite. The Master Composite was mixed thoroughly,  and a po r t ion  crushed 
t o  a l l  pass ing  10 mesh and made up i n t o  500-gram charges f o r  t h e  test vork.  

Assays and semiquant i ta t ive  mineralogic  data are g iven  i n  Table 11. 
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TABLE 11 

6 

Elements 

( o z / t )  
( o z / t )  

To ta l  Pb ( X )  
Oxide Pb ( X )  
Tota l  Zn ( X )  
Oxide Zn ( X )  
Tota l  Cu ( X )  
cd (XI 
s ( X I  

:;;8 ( X )  
MnO f X )  

CaO ( X )  

BaO ( X )  
C r  
V 
co 

MRO (XI 

Ti02 (XI 

Semiquant i t a t ive 
Mineraloav ( W t  X;  

Analysis of Master Composite 

Assay 

0.102 
1.05 
4.23 
1.0 
8.95 
0.005 
0.207 
0.034 
5.25 

Pr inc ipa l  Const i tuent  
1.3 
0.4 
0.4 
0.1 
0.02 
0.009 
0.003 

<0.002 
<o. 001 

Procedure f o r  Analysis 

F i r e  Assay 
F i r e  Assay 

Atomic Absorption 
Atomic Absorption 
Atomic Absorption 
Atomic Absorption 
Atomic Absorption 
Atomic Absorption 

Le co 
Emission Spec. 
Emission Spec. 
Emission Spec. 
Emission Spec. 
Emission Spec. 
Emi s s ion  Spec. 
Emission Spec. 
Emission Spec. 
Emission Spec. 
Emission Spec. 

Quartz 
K-Fel d s par  
C h l o r i t e  
Ce russ i t e  
Ferruginous Oxides 
S p h a l e r i t e  
Galena 
Chalcopyri te  
C o v e l l i  t e  
P y r i t e  

71 
T r  

6 
1-2 
1-2 
14 

4 
<1 
Tr 

1 

XRD 
XRD 
XRD 
XRD 

Microscopic 
A s s  ay 
Assay 
Assay 

Microscopic 
Micros copi c 
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RESULTS OF FLOTATION TEST WORK 

An examination3 of pol ished t h i n  sec t ions  from t h e  seven o r e  spec i -  
mens from t h e  New Moon p r o j e c t  showed s u l f i d e s  t o  occur as vein f i l l i n g s ,  
massive replacements ,  and f i n e  disseminat ions i n  a va r i ab ly  s i l i c i f i e d  matr ix .  
A s i l i c e o u s  m i c r o c r y s t a l l i n e  qua r t z  matr ix  is t h e  predominant gangue mineral .  

Maximum ranges and est imated predominant ranges i n  g r a i n  s i z e  of t h e  
four  major s u l f i d e  minera ls  are provided i n  Table 111. 

TABLE I11 

S u l f i d e  Minerals - Grain Size 

Mineral  

Sp ha le  ri t e 

Chal copy r l  t e 

Gal e na 

P y r i t e  

T e s t  NM- 1 

Maximum S ize  Range (mm) Predominant S i z e  Range (mm) 

1.0.01 to 10 ( 1  cm) 0.1 to 0.5 

20.01 t o  1 0.04 tQ 0.15 

W.01 t o  0.15 0.03 t o  0.10 

0.01 t o  0.3 0.06 t o  0.12 

This was a pre l iminary  tes t  in which a 500-gram (minus 10 mesh) 
charge was ground i n  t h e  labora tory  rod m i l l  and f l o a t e d  with t h e  o b j e c t i v e  
of producing a lead  rougher concent ra te  conta in ing  only minor z i n c ,  and a z i n c  
rougher concen t r a t e  wi th  only  a minor lead content .  

This t es t  w a s  abandoned and no assays were run on t h e  products  f o r  
t h e  fo l lowing  reasons :  

( a )  The o v e r a l l  gr ind was very coarse  a t  39% minus 200 
mesh, as compared t o  the 65% t h a t  w a s  t h e  o b j e c t i v e .  

( b )  XRF assays  of t he  products showed the  lead  rougher 
concen t r a t e  t o  have a high z inc  content  (*40%). and 
t h e  z i n c  rougher concent ra te  t o  conta in  approximately 
11% lead.  
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To o b t a i n  a f i n e r  g r i n d ,  t h e  rod m i l l  g r ind ing  time w a s  increased  
from t h e  7 l / 2  minutes i n  NM-1 t o  13 1/2 minutes. Panning t h e  Pb rougher 
Concentrate i nd ica t ed  a reasonably high galena c o n t e n t ,  so t h i s  product w a s  
reground and c leaned  once. 
showed s i g n i f i c a n t l y  lower galena.  Copper s u l f a t e  was added t o  t h e  Pb scav- 
enger t a i l s  t o  a c t i v a t e  t h e  s p h a l e r i t e ,  which f l o a t e d  r e a d i l y  wi th  0.05 ppt  of 
potassium amyl xantha te .  
pale straw c o l o r ,  sugges t ing  it was a high-grade s p e c i e  of s p h a l e r i t e .  
combined z i n c  concen t r a t e s  were reground and cleaned once. 

By c o n t r a s t ,  panning t h e  Pb scavenger concen t r a t e  

The z i n c  rougher and scavenger  concen t r a t e s  had a 
The 

A f lowsheet  of NM-2 t h a t  includes t h e  f l o t a t i o n  cond i t ions  is pro- 
vided in Figure  1 ,  and a m e t a l l u r g i c a l  balance i n  Table I V .  

S i z ing  of t h e  z i n c  scavenger t a i l s  showed t h e  gr ind  t o  be 58.9% 
minus 200 mesh. 

Although t h e  Pb rougher  concent ra te  w a s  a reasonably good grade 
product a s say ing  27.81% Pb, on ly  a minor amount of upgrading w a s  ob ta ined  by 
regr inding  followed by a s ingle-s tage  of c leaning .  I n  s p i t e  of adding co l l ec -  
t o r  t o  t h e  Pb c l e a n e r ,  a s i g n i f i c a n t  amount of go ld ,  s i l v e r  and lead  repor ted  
i n  t h e  Pb c l e a n e r  t a i l s .  

The high z i n c  a s say  of t h e  Pb scavenger  concen t r a t e  of 45.92% 
w suggests  t h a t  t h i s  product  should be included w i t h  z i n c  rougher f l o t a t i o n  i n  

f u t u r e  tests . 
The s p h a l e r i t e  f l o a t e d  r ap id ly  fo l lowing  a c t i v a t i o n  wi th  copper 
A s i n g l e  s t a g e  of c l ean ing  fol lowing r e g r i n d i n g  of t h e  combined z i n c  s u l f a t e .  

concent ra tes  produced a high-grade z i n c  c l eane r  concen t r a t e  assaying  57.92% 
Zn, 0.20 oz Au/ton and 2.5 oz Aglton. 



FIGURE 1 
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Zn Cleaner 
T a i l s  

Zn Cleaner 

Limc - 0.8 ppt 

250 - 0.02 ppt 

pR - 11.9 

5 minutes 

f 
Z n  Cleaner Conc. 

Zn Scavenger T a i l s  



TABLE IV 

Tee t NM-2 

Product 

Assay Heads 
Calculated Heads 

- 

Pb 
Pb 
Pb 

Zn 
Zn 
Zn 

Pb 
Pb 
Zn 

Cleaner Concentrate 
Cleaner T a i l s  
Scavenger Concentrate 

Cleaner Concentrate 
Cleaner T a i l s  
Scavenger T a i l s  

Rougher Concentrate 
Rougher + Scavenger 
Rougher Concentrate 

Conc. 

x ut 

100.00 

3.14 
5.40 
4.19 

3.94 
5.26 

78.07 

8.54 
12.73 
9.20 

Metallurnical  Balance 

opt 
Au 

0.102 
0.101 

0.88 
0.37 
0.19 

0.20 
0.13 
0.040 

0.56 
0.44 
0.16 

opt 
Ag 

1.05 
0.99 

4.33 
3.87 
2.96 

2.50 
2.28 
0.39 

4.04 

2.37 
3.68 

rc 
Pb 

x X Dfstr ibut ion 
Zn Au AS! Pb Zn 

4.23 
3.86 

37.00 
22.46 
6.40 

1.49 
3.56 
1.25 

27.81 
20.76 
2.67 

8.95 
9.21 

22.96 
28.80 
45.92 

57.92 
40.64 
0.76 

26.65 
32.99 
48.04 

100.0 

27.2 
19.7 
7.9 

7.8 
6.7 
30.7 

46.9 
54.8 
14.5 

v 

100.0 

13.7 
21.1 
12.5 

9.9 
12.1 
30.7 

34.8 
47.3 
22.0 

100.0 

30.1 
31.4 
6.9 

1.5 
4.8 

25.3 

61.5 
68.4 
6.3 

100.0 

7.8 
16.9 
20.9 

24.8 
23.2 
6.4 

24.7 
45.6 
48.0 
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T e s t  NM-3 

This tes t  was run along similar l i n e s  t o  t h a t  of NM-2, w i t h  t h e  
except ion t h a t  t he  gr inding t i m e  was increased t o  18 minutes t o  produce an 
even f i n e r  g r i n d ,  and the  f l o t a t i o n  of a Pb scavenger c o n c e n t r a t e  was e l i m i -  
nated.  The lead rougher c o n c e n t r a t e  and t h e  combined z i n c  rougher/scavenger 
concen t r a t e s  were cleaned once a f t e r  r eg r ind ing .  

The flowsheet and f l o t a t i o n  cond i t ions  f o r  T e s t  NM-3 are shown i n  
Figure 2, and a m e t a l l u r g i c a l  balance is provided i n  Table V. 

S i z ing  of t h e  z i n c  scavenger t a i l s  showed the  g r ind  t o  be 81.9% 
minus 200 mesh. 

The f i n e r  primary g r i n d  used i n  t h i s  tes t  w a s  e f f e c t i v e  i n  producing 
a r e l a t i v e l y  high-grade Pb rougher concen t r a t e  a s say ing  41.96% Pb, 0.88 oz 
Au/ton, and 4.63 oz Aglton. Approximately 53% of t h e  go ld ,  25% of t h e  s i l v e r ,  
and 55% of t h e  l ead  were recovered i n  t h e  Pb rougher concen t r a t e .  Although 
less z i n c  r epor t ed  i n  t h e  Pb rougher concen t r a t e  a t  t h e  f i n e r  g r i n d ,  i t  s t i l l  
assayed 17.40% zinc.  

Regrinding of t h e  Pb rougher concen t r a t e  followed by a s i n g l e  s t a g e  
of c l e a n i n g  produced a reasonably good grade Pb c l e a n e r  c o n c e n t r a t e  a s say ing  
52.96% Pb, 1.65 oz Aulton, and 5.03 oz Aglton. As wi th  Test NM-2, t h e  l o s s  of 
lead and s i l v e r  i n t o  t h e  Pb c l e a n e r  t a i l s  w a s  r e l a t i v e l y  high. Approximately 
18% of t h e  gold i n  t h e  Pb rougher concen t r a t e  r epor t ed  i n  t h e  c l e a n e r  t a i l s .  

Regrinding of t h e  combined z i n c  rougherlscavenger c o n c e n t r a t e s  
( con ta in ing  80.7% of t h e  z i n c  i n  t h e  heads ) ,  followed by a s i n g l e  s t a g e  of 
c lean ing  produced a high-grade z i n c  c l e a n e r  concen t r a t e  a s say ing  58.21% Zn, 
0.16 02 Aulton, and 2.45 oz Aglton. 



FIGURE 2 
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TABLE V 

Test NM-3 

Metal lurgica l  Balance 

Assays 
opt opt x x; x X Dis tr ibut ion  
Au A s  Pb Zn cu - A g - - -  AU Pb Zn cu ----- x: W t  Product 

Assay Heads 
Calculated Heads 

0.102 
100.00 0.095 

1.05 
1.04 

4.23 
4.37 

8.95 
8.97 

0.207 
0.224 100.0 100.0 100.0 100.0 100. ( 

Pb Cleaner Concentrate 2.49 1.65 
Pb Cleaner T a i l s  3.23 0.29 

5.03 
4.33 

52.96 
33.48 

17.56 
17.32 

1.15 
1.37 

43.4 
9.9 

12.0 
13.4 

30.2 4.9 
24.8 6.2 

12. 
19. 

Zn Cleaner Concentrate 6.25 0.16 
Zn Cleaner T a i l s  8.97 0.15 
Zn Scavenger T a i l s  79.06 0.026 

2.45 
2.91 
0.46 

1.60 
8.28 
1.42 

58.21 
40.06 

0.94 

0.48 
0.53 
0.093 

10.6 
14.3 
21.8 

14.7 
25.0 
34.9 

2.3 40.6 
17.0 40.1 
25.7 8.2 

1 3 . .  
21.2 
32.8 

17.40 
47.51 

1.27 
0.51 

53.3 
24.9 

25.4 
39.7 

55.0 11.1 
19.3 80.7 

32.6 
34.6 

Pb Rougher Concentrate 5.72 0.88 
Zn Rougher/Scavenger Conc. 15.22 0.15 

4.63 
2.72 

41.96 
5.54 
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Size  Analyses of Zn Scavenger T a i l s  
-from NM-1. NM-2 and NM-3 

The g r ind ing  times requi red  f o r  t h e  New Moon composite are sub- 
s t a n t i a l l y  longer  than those normally encountered i n  the  f l o t a t i o n  tes t  work 
c a r r i e d  ou t  a t  Danbury. While a d e f i n i t i v e  value f o r  gr inding  power r equ i r e -  
ments was no t  determined i n  t h i s  i nves t iga t ion ,  i t  i s  es t imated  t h a t  20-25 
kwh/per t on  w i l l  be required t o  gr ind  from 3/4" t o  75% minus 200 mesh, as 
compared t o  a more t y p i c a l  range of 8-12 n e t  kwh/ton. 

The s i z e  ana lyses  of t he  z i n c  scavenger t a i l i n g s  from t h e s e  tests 
are provided i n  Table V I .  

TABLE VI 

S i z e  Analyses of T a i l i n g s  

NM- 1 
x x 

F r a c t  ion  F rac t ion  Cum 

.+ 48 mesh 1.1 
-t 65 mesh 11.8 12.9 
+lo0 mesh 21.7 34.6 
+150 mesh 15.1 49.7 
.+200 mesh 11.1 60.8 
-200 mesh 39.2 100.0 

NM-2 NM-3 
x % x x 

F r a c t i o n  Cum Frac t ion  Cum 

1.2 
17.1 18.3 1.3 
22.8 41.1 16.8 18.1 
58.9 100.0 81.9 100.0 

For purposes of comparison, a t y p i c a l  g r ind  of approximately 60% 
minus 200 mesh on o r e  of average hardness would con ta in  approximately 13% of 
t h e  p l u s  100 mesh f r a c t i o n ,  as compared t o  t h e  1.2% t h a t  repor ted  i n  t h e  
t a i l i n g s  of NM-2. 

: 
,$: a c t u a l  

;jl ou t  i n  

To provide a g r i n d  w i t h  a s i z e  d i s t r i b u t i o n  more c o n s i s t e n t  wi th  
p l a n t  ope ra t ions ,  g r inding  € o r  the  rest of t h e  test work was c a r r i e d  
t h e  Danbury 16-Inch m i l l  us ing  a 24.8 kg charge of 2-inch b a l l s .  
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T e s t  NM-4 

For t h i s  t e s t ,  a charge of 2000 grams of minus 4 mesh material was 
used. Grinding w a s  done i n  t h e  16-inch m i l l ,  as descr ibed above. 

The purpose of t h e  t es t  w a s  t o  fol low a flowsheet s imi la r  t o  t h a t  of 
NM-3, and have t h e  products examined microscopical ly  t o  determine l i b e r a t i o n  
c h a r a c t e r i s t i c s .  However, as panning t h e  Pb rougher t a i l s  showed a substan-  
t i a l  amount of galena s t i l l  remaining, a scavenger f l o a t  was added. As pan- 
ning t h e  Pb scavenger concen t r a t e  showed i t  t o  con ta in  a s i g n i f i c a n t  amount of 
both s p h a l e r i t e  and galena,  i t  was not  combined with t h e  Pb rougher concen- 
t r a t e ,  but  k e p t  as a s e p a r a t e  product f o r  microscopic examination. 

Zinc f l o t a t i o n  included r eg r ind ing  of t h e  p lus  325 mesh f r a c t i o n  
of t h e  combined rougher/scavenger concen t r a t e s ,  followed by one s t a g e  of 
c l e a n i n g  . 

The flowsheet and f l o t a t i o n  condi t ions f o r  T e s t  NM-4 are shown i n  
Figure 3 ,  and a m e t a l l u r g i c a l  balance is  provided i n  Table V I I .  

S i z ing  of t h e  z i n c  scavenger t a i l s  showed t h e  g r i n d  t o  be 74 .1% 
minus 200 mesh wi th  5.1% p l u s  100 mesh material. 

The Pb rougher c o n c e n t r a t e  contained 42.4% of t h e  gold, 18.4% of t h e  
s i l v e r ,  and 29.8% of t h e  lead.  Approximately 6.4% of t h e  z i n c  in t h e  heads 
r epor t ed  i n  t h e  Pb rougher concen t r a t e .  The Pb a s say  of 34.54% w a s  reasonable  
f o r  a rougher concen t r a t e ;  however, only a very minor amount of upgrading was 
achieved w i t h  one s t a g e  of c leaning.  No r eg r ind ing  of t h e  Pb rougher concen- 
trate was c a r r i e d  out as i t  w a s  a l r e a d y  100% minus 325 mesh. The r e s u l t s  of 
t h i s  tes t  would suggest  t h a t  r eg r ind ing  of t h e  Pb rougher c o n c e n t r a t e  might 
be necessary t o  cond i t ion  t h e  mineral  s u r f a c e s ,  r a t h e r  than f o r  purposes of 
l i b e r a t i o n .  

The Pb scavenger c o n c e n t r a t e  was an "in-between'' t ype  of product 
a s say ing  26.45% Pb and 30.32% Zn, and con ta in ing  28.6% of t h e  l ead  and 14.9% 
of t h e  z i n c  i n  t h e  heads. 

Combining t h e  Pb rougher and Pb scavenger concen t r a t e s  r e s u l t s  i n  a 
recovery of 58.7% of the go ld ,  34.8% of t h e  s i l v e r ,  and 58.4% of t h e  lead.  

Over 63% of t h e  z i n c  i n  t h e  heads reported i n  a combined z i n c  
rougher/scavenger concen t r a t e  t h a t  assayed 54.05% z i n c ,  0.125 oz Au/ton, 2.68 
02 Ag/ton, and 3.02% l ead .  Regrinding of t h e  combined z i n c  concen t r a t e s  f o l -  
lowed by one s t a g e  of c l e a n i n g  r e s u l t e d  i n  a z i n c  c l eane r  c o n c e n t r a t e  a s say ing  
58.8% zinc.  A s i g n i f i c a n t  amount of z i n c  r epor t ed  i n  t h e  z i n c  c l e a n e r  ta i ls ,  
I n d i c a t i n g  t h a t  copper s u l f a t e  and c o l l e c t o r  are probably r equ i r ed  i n  t h e  
c l ean ing  s t a g e  . 



PIGuRe 3 
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TABLE V I 1  

T e s t  NM-4 

M e t a l l u r g i c a l  Balance 

Assays 
opt opt x x x X D i s t r i b u t i o n  

x w t  ~ Au Ag - Pb - Zn - cu A u k - - -  Pb Zn cu Product 

Assay Heads 
Calculated Heads 

0.102 1.05 4.23 8.95 0.207 
100.00 0.093 1.05 4.02 8.86 0.208 100.0 100.0 100.0 100.0 100.0 

Pb Cleaner Concentrate 2.67 1.29 5.85 36.03 17.02 1.81 
Pb Cleaner  T a i l s  0.80 0.64 4.80 29.57 14.28 1.18 
Pb Scavenger Concentrate 4.35 0.35 3.98 26.45 30.32 0.64 

36.9 
5.5 

16.3 

14.8 
3.6 

16.4 

23.9 
5.9 

28.6 

5.1 
1.3 

14.9 

23.3 
4.5 

13.4 

Zn Cleaner Concentrate* 2.80 0.11 2.64 2.13 58.80 0.36 
Zn Cleaner T a i l s  7.59 0.13 2.69 3.35 52.30 0.43 
Zn Scavenger Tails** 81.79 0.031 0.50 1.66 1.66 0.097 

3.3 
10.6 
27.4 

7.0 
19.4 
38.8 

1.5 
6.3 

33.8 

18.6 
44.8 
15.3 

4.9 
15.7 
38.2 

Pb Rougher Concentrate 3.47 1.14 5.59 34.54 16.37 1.66 
Pb Rougher/Scavenger Conc. 7.82 0.70 4.69 30.04 24.12 1.09 
Zn Rougher Concentrate 10.39 0.125 2.68 3.02 54.05 0.41 

42.4 
58.7 
13.9 

18.4 
34.8 
26.4 

29.8 
58.4 

7.8 

6.4 
21.3 
63.4 

27.8 
41.2 
20.6 

* Zn Cleaner  Concentrate Cd = 0.23%. 

As C e r u s s i t e  
** Zn Scavenger Tai ls  PbO = 1.4% ZnO = < O . O l X  
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Microscooic Examination of F l o t a t i o n  
- 
Products from T e s t  NM-4 

A l l  s i x  products  from NM-4 were examined mic roscop ica l ly  by point-  
count ing t ech iques  t o  determine mineral  d i s t r i b u t i o n s  and l i b e r a t i o n  charac- 
teristics. 
In b r i e f ,  t h e  microscopic examinations showed t h a t  90% of t h e  ga l ena  and c l o s e  
t o  80% of t h e  s p h a l e r i t e  i n  t h e  lead c l eane r  concen t r a t e ,  l e a d  c l e a n e r  t a i l i n g  
and l ead  scavenger concen t r a t e  were l i b e r a t e d .  Associat ions of ga l ena /  
s p h a l e r i t e  account  f o r  t h e  major po r t ion  of t h e  balance of t h e s e  minerals .  

Complete d e t a i l s  of t hese  s t u d i e s  are provided i n  Appendix "A", 

Although t h e  gangue minerals account f o r  only a minor amount of t h e  
combined Pb rougher/scavenger concen t r a t e s ,  most of i t  is locked w i t h  t h e  
va r ious  s u l f i d e  minerals.  

The high degree of l i b e r a t i o n  shown i n  t h e  microscopic examination 
of t h e  l ead  products  would suggest t h a t  a reasonable  s e p a r a t i o n  of t h e  galena 
and s p h a l e r i t e  should be p o s s i b l e  by the  use of depres san t s  such as z i n c  
s u l f a t e  o r  z i n c  cyanide.  L ibe ra t ion  of t h e  s p h a l e r i t e  was h igh  i n  t h e  z i n c  
c l e a n e r  c o n c e n t r a t e  (93%) and t h e  zinc c l e a n e r  t a i l i n g  (87%)- as compared t o  
t h a t  of galena a t  58% and 48%. r e spec t ive ly .  A t  t hese  l i b e r a t i o n s ,  t h e  re- 
covery of a high-grade z i n c  concen t r a t e  should not present  any major problems. 

Approximately 52% of t h e  z inc  and 46% of t h e  lead r e p o r t i n g  i n  t h e  
z i n c  scavenger  t a i l i n g  were l i b e r a t e d ,  i n d i c a t i n g ' t h a t  recovery of t h e s e  
values  could probably be inc reased  by opt imizing f l o t a t i o n  c o n d i t i o n s  and/or 
r eagen t s .  

W 
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Test NM-5 

In  view of t he  high degree of l i b e r a t i o n  shown i n  t h e  microscopic  
examination of t he  f l o t a t i o n  products  from NM-4, t h i s  tes t  was run wi th  t h e  
o b j e c t i v e  of improving t h e  Pb c l e a n e r  concentrate  grade by depres s ing  t h e  
s p h a l e r i t e  i n  both t h e  Pb rougher and Pb c l eane r  s t a g e s .  Zinc s u l f a t e ,  a 
r eagen t  commonly used i n  g a l e n a / s p h a l e r i t e  f l o t a t i o n  c i r c u i t s  t o  dep res s  
s p h a l e r i t e ,  was added t o  t h e  primary gr ind and z i n c  cyanide w a s  used as t h e  
d e p r e s s a n t  i n  t h e  c l eane r  s t a g e .  Zinc cyanide w a s  s e l e c t e d  i n  p re fe rence  t o  
sodium cyanide,  as i t  was recognized as having less e f f e c t  on d i s s o l v i n g  gold 
while  s t i l l  being an e f f e c t i v e  dep res san t  f o r  s p h a l e r i t e .  

The e f f e c t  of adding z i n c  s u l f a t e  t o  t h e  g r ind  was t o  s i g n i f i c a n t l y  
reduce t h e  rougher f l o t a t i o n  r a t e  of t h e  galena. To c o r r e c t  f o r  t h i s ,  t h e  
r eagen t  a d d i t i o n s  and f l o t a t i o n  time were increased i n  t h e  l ead  scavenging 
ope ra t ion .  

The a d d i t i o n  of z i n c  cyanide t o  the Pb c l e a n e r  a l s o  had a d i s t i n c t  
dep res s ing  e f f e c t  on t h e  ga l ena ,  as a r e s u l t  of which a s m a l l  amount of 
c o l l e c t o r  was added t o  f l o a t  a Pb c l e a n e r  scavenger concen t r a t e .  

Modif icat ions t o  z i n c  f l o t a t i o n  included an i n c r e a s e  i n  t h e  z i n c  
scavenger  f l o t a t i o n  time t o  i n c r e a s e  o v e r a l l  z i n c  recovery,  and t h e  a d d i t i o n  
of copper s u l f a t e  t o  t h e  z i n c  c l e a n e r s  t o  a c t i v a t e  t h e  s p h a l e r i t e .  

The flowsheet and f l o t a t i o n  condi t ions f o r  T e s t  NM-5 are shown i n  
F igu re  4,  and a m e t a l l u r g i c a l  balance i n  provided i n  Table V I I I .  

S i z i n g  of t he  z i n c  scavenger t a i l s  gave 77.6% minus 200 mesh wi th  
3.9% p l u s  100 mesh, a s l i g h t l y  f i n e r  gr ind than NM-4. 

The combined Pb rougher/scavenger concen t r a t e  assayed 32.47% Pb, 
0.79 oz Au/ton, 5.14 oz Ag/ton, 23.23% Zn, and contained 55.8% of t h e  l e a d ,  
63% of t h e  go ld ,  36.3% of t h e  s i l v e r ,  and 19.9% of t h e  z i n c  i n  t h e  heads. 
These r e s u l t s  are reasonably s imilar  t o  those of NM-4 and show t h a t  t h e  addi-  
t i o n  of t h e  z i n c  s u l f a t e  t o  t h e  g r ind  provided no obvious b e n e f i t .  By con- 
t ras t ,  t h e  a d d i t i o n  of z i n c  cyanide t o  t h e  Pb c l e a n e r  r e s u l t e d  i n  53% of t h e  
gold t h a t  w a s  recovered i n  t h e  combined Pb concen t r a t e s  r e p o r t i n g  i n  t h e  Pb 
c l e a n e r  t a i l s .  

The a d d i t i o n  of copper s u l f a t e  t o  t h e  z i n c  c l e a n e r  allowed f o r  a 
s u b s t a n t i a l  i n c r e a s e  i n  z i n c  recovery i n  t h e  z i n c  c l e a n e r  concen t r a t e .  
Approximately 69% of t h e  z i n c  i n  t h e  heads was recovered i n  a f i n a l  concen- 
t ra te  a s say ing  53.6% Zn, 0.10 oz Au/ton, 2.62 oz Ag/ton, 2.93% Pb, 0.22% Cd, 
and 1.4% Fe. 
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TABLE VI11 

T e s t  NM-5 

Product 

Assay Heads 
Calculated Heads 

M e t a l l u r g i c a l  Balance 

Assays 
X D i s t r i b u t i o n  opt opt  x x x 

Au Pb Zn cu Au Zn cu  x w t  Ag --- 
0.102 1.05 4.23 8.95 0.207 

100.00 0.092 1.04 4.28 8.58 0.229 100.0 100.0 100.0 100.0 100.0 

Pb C l e a n e r  Concentrate 2.34 0.49 5.73 44.38 19.60 1.63 12.5 12.9 24.2 5.3 16.6 
F'b Cleaner  Scavenger Conc. 2.58 0.61 4.80 42.96 25.25 1.39 17.1 11.9 25.9 7.6 15.7 
Pb Cleaner Scavenger T a i l s *  2.44 1.26 4.91 9.92 24.60 1.10 33.4 11.5 5.7 7.0 11.7 

Zn Cleaner  Concentrate** 11.06 0.10 2.62 2.93 53.60 0.39 12.1 27.9 7.6 69.1 18.8 
Zn Cleaner T a i l s  2.07 0.18 2.16 5.51 18.19 0.84 4.0 4.3 2.7 4.4 7.6 
Zn Scavenger Tails*** 79.51 0.024 0.41 1.83 0.71 0.085 20.9 31.5 33.9 6.6 29.6 

Pb Rougher/Scavenger Conc. 7.36 0.79 5.14 32.47 23.23 1.37 63.0 36.3 55.8 19.9 44.0 
Zn RougherIScavenger Conc. 13.13 0.11 2.55 3.34 48.02 0.46 16.1 32.2 10.3 73.5 26.4 

* Sample was r e run  t o  confirm t h e  gold assay.  
** Zn Cleaner Concentrate  Cd = 0.22% Fe = 1.4% 

*** Zn Scavenger Tails Ox. Pb - 1.3 X O x .  Zn = 0.003X 
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PETROGRAPHIC EXAMINATION OF SEVEN ROCK SPECIMENS 

In a d d i t i o n  t o  t h e  e i g h t  me ta l lu rg ica l  samples, seven rock specimens 
Three of t h e  rock s p e c i -  were submitted exc lus ive ly  f o r  pe t rographic  s t u d i e s .  

No. 2). and t h e  S i l v e r  C l i f f  zone (Specimen No. 3), while t h e  remaining f o u r  
were co l l ec t ed  from Trenches 1, 5 ,  9 and 10. 

were from the p la t eau  g r i d  (Specimen No- 11, t h e  Misty Day g r i d  (Specmen 

One-half of each  specimen w a s  crushed and f i n e l y  pulver ized  f o r  
s emiquan t i t a t ive  ana lyses  by X-ray d i f f r a c t i o n  and X-ray f luo rescence  tech-  
niques.  The remaining h a l f  was used f o r  p repa ra t ion  of po l i shed  t h i n  s e c t i o n s  
and genera l  megascopic observa t ions .  Polished t h i c k  s e c t i o n s  w e r e  prepared 
from Specimen No. 3 f o r  supplemental  microscopic and e l e c t r o n  microprobe 
s t u d i e s  t o  e v a l u a t e  s i l v e r  occurrences.  

Compositions 

Semiquant i ta t ive  Heavy element ana lyses  by XRF and semiquan t i t a t ive  
mineralogic  de te rmina t ions  by XRD and microscopic estimates are g iven  in Table 
IX. 

According t o  XRF d a t a .  t h e s e  select  specimens are moderately t o  
h igh ly  minera l ized  with z i n c  ( 2 - 4 0 % )  and lead  ( 2 - 1 5 X ) .  with smaller amounts of 
copper (0.04-1%). S i l v e r  is u s u a l l y  below t h e  XRF d e t e c t i o n  l i m i t s  (approx. 5 
oz Ag/t) ,  except  f o r  Specimen No. 3 0 2 5  oz Ag/t) ,  i n  which t h e  major s i l v e r  
mineral  w a s  i d e n t i f i e d  microscopica l ly  as a c a n t h i t e  (Ag2S), and confirmed by 
the e l e c t r o n  microprobe. Textura l  f e a t u r e s  f o r  t he  var ious  s u l f i d e s  are 
descr ibed In  d e t a i l  in a l a t e r  p o r t i o n  of t h i s  s e c t i o n  of t h e  r e p o r t .  

Quartz is t h e  major gangue mineral  in s i x  of t h e  samples ( 4 0 - 6 5 % ) .  
However, i n  t h e  specimen from Trench 5 t h e  major gangue mineral was i d e n t i f i e d  
as pyroxene (75-852). and small  amounts of i r o n  (<2%) .  This specimen was a l s o  
the  least  minera l ized  w i t h  lead (approx. 2 % )  and z i n c  (approx. 2%). 

Semiquant i ta t ive  i ron  con ten t s  ( 2 - 7 % )  a r e  r e l a t i v e l y  low, cons ider -  
ing t h e  degree of mine ra l i za t ion .  
and c h l o r i t e ,  and in some cases, cha lcopyr i t e  and ferruginous oxides .  Very 
l i t t l e  of t h e  i r o n  appears  t o  be in s o l i d  s o l u t i o n  with t h e  s p h a l e r i t e ,  as 
evidenced by i t s  a b i l i t y  t o  t ransmi t  l i g h t  in polished t h i n  s e c t i o n s .  Conse- 
quent ly ,  i t  is i nd ica t ed  t h a t  most s p h a l e r i t e  is near  p u r e  ZnS. 

Most of t h e  iron was a t t r i b u t e d  t o  p y r i t e  
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TABLE I X  

Semiauant i ta t ive  Elemental and Mineralonical  Analvaee 
for Seven Rock SDecimens 

Specimen Specimen Specimen Trench Trench Trench Trench 
No. 1 No. 2 No. 3 No. 1 No. 5 No. 9 No. 10 

Semiquant i ta t ive  XRF 

Fe ( X I  7. 3. 5. 6. 2. 3. 4. 
Mn ( X I  0.2 0.4 <0.01 0.9 >lo. 0.04 0.2 
Pb ( X I  3. 3. 5-10 5-10 2. 0.6 10-15 
Zn ( X I  10-15 2-5 10-15 15-20 2. 30-40 20-30 
cu ( X I  0.04 0.4 0.2 0.1 0.04 1. 0.5 
4 7  (oz l t )  <5. <5. >2s. (5. <5. <5. <5. 

Semiq uant 1 t a t  ive 
- Mineralogy ( U t  X )  

Ouartz 
K-Feldspar 
Pyroxene 
C h l o r i t e  
Clay 
Calcite 
C e r u s s i t e  
Smithsoni te  
Galena 
S p h a l e r i t e  
Chalcopyr i te  
Cove 1 lit ea 
Pyr i  tea 
I r o n  Oxidesa 
Acanth i tea*b  

65 - 
- 
5 

T r  
T r  - 

65 
T r  

4 

15 

- 

- 

65 
T r  - 
- 

T r  

1-2 

55 
Tr 

10 
- 

13 

75-85 
- 

T r  

40 
T r  - 

50 
Tr 

2 
- 
- 

- 
1-2 

- - - 
1-2 
2-5 

- 
Tr 
55-65 
2-5 

Tr 
- 

2- 5 
15-25 
Tr-  

2- 5 
2-5 

- 

- 

2-5 
5-10 
1-2 
T r  
1-2 

5-10 
15-25 

T r  

1 
2-5 
T r  

- 

5-10 
20-30 

T r  
T r  
1-2 

5-10 
30-40 
1-2 
Tr 
1-2 
1-2 - 

Estimated microscopical ly .  

- I d e n t i f i e d  microscopica l ly  and 
by e l e c t r o n  microprobe. 
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Pet rographic  Descr ip t ions  

As mentioned previously.  s i x  of t h e  specimens are h ighly  s i l i c e o u s ,  
wi th  q u a r t z  as t h e  major gangue component, whereas a manganese pyroxene is  t h e  
major si l icate  i n  t h e  specimen from Trench No. 5. I n  t h i n  s e c t i o n  i t  w a s  
noted t h a t  most of t h e  qua r t z  occurs  i n  two forms, which poss ib ly  r e p r e s e n t  
t w o  stages of quar t z  depos i t ion .  One form of q u a r t z  occurs  as i n t e r l o c k i n g  
coarse-grained (0.3-2mm) p o l y c r y s t a l l i n e  pa tches ,  u s u a l l y  d i sp l ay ing  s t r a i n  
under  c rossed  n i co l s .  
occu r r ing  as mic roc rys t a l l i ne  patches.  This  m i c r o c r y s t a l l i n e  form appears  t o  
have been depos i ted  later than most of t h e  c o a r s e r  q u a r t z ,  as evidenced by 
embayed replacements of t h e  l a t t e r  by m i c r o c r y s t a l l i n e  che r t  of poss ib l e  
hydrothermal o r i g i n ,  

The second form of q u a r t z  is  f i n e  grained (0.01-0.O5mm), 

From a pe t rographic  s t ando in t  , t h e  s i l i c e o u s  v a r i e t i e s  were classi- 
f l e d  as ve ins  and breccias. 
v a r i o u s  sizes of angular  vo lcantc  fragments. The specimen from Trench No. 5 
w a s  c l a s s i f i e d  pe t rog raph ica l ly  as a pyroxene tact i te .  Descr ip t ions  for t h e s e  
t h r e e  pe t rog raph ic  c l a s s i f i c a t i o n s  are provided below. 

Breccias were a s c e r t a i n e d  by the  presence of 

Veins (Specimen No. 1, Specimen No. 3, Trench NO. 1)  

These conta in  t h e  two v a r i e t i e s  of q u a r t z  descr ibed  above, wi th  t h e  
coarse-grained qua r t z  predominating i n  Specimen No. 1,  and t h e  f i n e r  micro- 
c r y s t a l l i n e  q u a r t z  predominating I n  Specimen No. 3 and t h e  specimen from 
Trench No. 1. 
(Specimen No. 1, Trench No. 1)  and s u l f i d e s ,  d i s p l a y  l o c a l  banded and s p o t t y  
t e x t u r e s .  

The v a r i a t i o n s  i n  qua r t z ,  as w e l l  as s p a c e - f i l l i n g  c h l o r i t e  

Breccias (Specimen No. 2, Trench No. 9, Trench No. 10) 

The two forms of qua r t z  were a l s o  observed i n  these  specimens. 
However, t h e  "breccia"  des igna t ion  w a s  given because of the  presence of 
angular  c r y p t o c r y s t a l l i n e  t o  g lassy  volcanic  fragments.  These fragments 
u sua l ly  range from a centimeter down to  approximately a m i l l i m e t e r ,  and were 
reddish-brown i n  hand specimen. On occasion,  under crossed n i c o l s ,  f e l d s p a r  
microphenocrysts were recognizable  t o  occur i n  a nea r ly  i s o t r o p i c  g l a s s y  
matrix.  Most fragments are charac te r ized  by rims of q u a r t z ,  d i s p l a y i n g  
s u b p a r a l l e l  growth i n t o  t h e  matr ix ,  resembling cockscomb s t r u c t u r e .  

Specimen No. 2 contained r e l a t i v e l y  abundant c a l c i t e  (approx. 15%) 
as s p a c e f i l l i n g s  with c h l o r i t e .  
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Pyroxene T a c t i t e  (Trench 5 )  

The exact  i d e n t i f i c a t i o n  of t he  manKanese-rich. iron-poor pyroxene 
i n  t h i s  specimen w a s  no t  attempted. In hand specimen t h e  rock is dark m a y  
in c o l o r .  but  a long f r e s h l y  cut su r faces  t h e  pyroxene impar t s  a l i g h t  brown 
co lo ra t ion .  
d i s p l a y s  r a d i a t i n g  or s p h e r u l i t i c  s t ruc tu res .  
qua r t z  occur  as r e c r y s t a l l i z e d  patches.  

In t h i n  s e c t i o n  t h e  pyroxene is prismatic t o  acicular and l o c a l l y  
Re la t ive ly  small percentages of 

Opaque Mineralogy 

The opaque minerals  i n  these  samples are l a r g e l y  s p h a l e r i t e ,  ga lena ,  
p y r i t e ,  cha lcopyr i t e  and c o v e l l i t e .  Ferruginous oxides  a l s o  occur  as specu la r  
hemat i t e  and smaller amounts of g o e t h i t e  i n  Specimens No. 1 and No. 3 and 
the  specimen from Trench No. 5. Pla ty  and pr i smat ic  s p e c u l a r  hemat i te  was 
observed a long  t i n y  v e i n l e t s  and open spaces, and l o c a l l y  as replacements of 
s u l f i d e s ,  l a r g e l y  s p h a l e r i t e .  Goethi te  was noted as v e i n l e t s  and p a r t i a l  
replacements  of p y r i t e .  

P r i o r  t o  f l o t a t i o n  t e s t i n g ,  m i c r  scopic  g r a i n  s i z e  de te rmina t ions  of 
t h e  s u l f i d e s  w e r e  obtained by D. M. Hausen’ from t h i n  s e c t i o n s  of t h e  seven 
specimens, which are given in Table 111. While these  measurements w e r e  prob- 
ab ly  not  completely i n d i c a t i v e  of g ra in  s izes  for s u l f i d e s  in t h e  m e t a l l u r g i c a l  
s a m p l e s ,  t h e  grain s izes  and occurrences for t h e  seven specimens provided a 
rough idea  of t h e  na ture  of the  o re s  a t  t h e  New Moon prospect .  

V V  

Of t h e  major s u l f i d e s  s p h a l e r i t e  is t h e  c o a r s e s t ,  wi th  predominant 
s i z e s  ranging from 0.1 t o  0.5 mm, occurr ing  l a r g e l y  as massive t o  semi-massive 
space and v e i n  f i l l i n g s .  Only very  minor amounts of t h e  s p h a l e r i t e  occurred 
as  f ine-gra ined  d isseminat ions  (c0.05 mm). 

Galena is much f i n e r  gra ined ,  with predominant g r a i n  s i z e s  ranging 
from 0.03 t o  0.10 mm. Approximately 50% of the  galena occurs  s e p a r a t e l y  from 
t h e  o t h e r  s u l f i d e s  as space f i l l i n g s  and disseminat ions.  Most of t h e  remaining 
50% is intergrown wi th  s p h a l e r i t e .  but l a r g e l y  occurs as edged at tachments  
a long o u t e r  g r a i n  boundaries of t h e  s p h a l e r i t e .  Very minor amounts occur as 
f i n e  b l ebs  (0.005-0.02 mm) with in  the  s p h a l e r i t e .  

Predominant q a i n  s i z e s  f o r  cha lcopyr i te  (0.04-0.15 mm) a re  s l i g h t l y  
coarser  than  f o r  ga lena ,  but f i n e r  than s p h a l e r i t e .  Chalcopyr i te  is p r e s e n t  
l a r g e l y  as s p a c e - f i l l i n g s  and disseminat ions independent of t h e  o t h e r  s u l f i d e s ,  
although small amounts occur as f i n e  blebs in s p h a l e r i t e ,  edged at tachments  
N t h  s p h a l e r i t e  and ga lena ,  and f r a c t u r e  f i l l i n g s  in p y r i t e .  

P y r i t e  i s  predominantly in the  0.06 t o  0.12 mm s i z e s ,  occur r ing  as 
ind iv idua l  euhedra l  and sub-rounded g r a i n s ,  and occas iona l ly  as c l u s t e r s .  
% r e l y ,  were b inary  and t e r n a r y  intergrowths of p y r i t e  observed with the  o t h e r  
s u l f i d e s .  
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Covelli t e  occurs  as par t ia l  supergene replacements  of c h a l c o p y r i t e ,  
but was  even observed on occasion as f i n e  rims on s p h a l e r i t e .  

Acan th i t e  (Ag2S) w a s  t h e  only s i l v e r  minera l  p o s i t i v e l y  i d e n t i f i e d  
microscopica l ly ,  and was observed only i n  t h e  specimen from Trench No, 3. It 
i s  gray  i n  c o l o r ,  but  is i d e n t i f i e d  microscopica l ly  by Its extremely sof t  
n a t u r e  and the l i g h t  e t c h  of t h e  su r faces  by l i g h t  from t h e  microscope. 
observed, acanthlte is  f i n e l y  disseminated I n  s i z e s  ranging from 0.01 t o  0.06 
om. On occas ion ,  It was noted as t h i n  rims on o t h e r  s u l f i d e s .  
t h a t  t h i s  latter occurrence I s  probably more f r e q u e n t  t han  observed,  bu t  
a d d i t i o n a l  microscopic  and e l e c t r o n  probe s t u d i e s  are requ i r ed  f o r  a c a n t h i t e  
occurrences , 

Where 

It I s  sugges ted  

Cold occurrences were not i d e n t i f i e d  i n  examinat ion of po l i shed  t h i n  
s e c t i o n s  f o r  t h e s e  seven specimens. 

Me ta l lu rg ica l  Impl ica t ions  

Due t o  t h e  abundance of qua r t z ,  and e s p e c i a l l y  t h e  m i c r o c r y s t a l l i n e  
v a r i e t y  i n  some of t h e  specimens, these  w i l l  probably be cons idered  hard o r e s ,  
r e q u i r i n g  cons ide rab le  primary gr inding.  

The g e n e r a l l y  s p a c e - f i l l i n g  and r e l a t i v e l y  coarse-grained f e a t u r e s  
of s p h a l e r i t e  sugges t  most would be l i b e r a t e d  a t  convent iona l  primary g r i n d s  
(approx. 65X,  -200 mesh). However, because of t h e  f iner -gra ined  na tu re  of t h e  
Ralena. f i n e r  primary g r inds  w i l l  probably be r equ i r ed .  

Some of t h e  lead is  a t t r i b u t e d  t o  c e r u s s i t e ,  which w i l l  probably be 
l o s t  in t h e  t a i l i n g s .  

. 
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APPENDIX i 

M E M O R A N D U M  

J u l y  1 8 ,  1 9 8 6  

To : S. W. Nabbs and A. Gorken 

From: J. W. Ahlr ichs  

Subjec t :  Mineralogic  Evaluat ion of Products 
from F l o t a t i o n  Test NM-4 f o r  t he  
Blue Moon Pro jec t  

INTRODUCTION 

Six  f l o t a t i o n  products  from T e s t  NM-4 f o r  t h e  f l o t a t i o n  of a two- 
kilogram sample of a composite of Blue Moon t rench  samples  were s u b j i t t e d  for 
semiquan t l t a t ive  mineralogic  eva lua t ion .  
technique was used t o  determine the  following: 

The microscopic polnt-count lng 

1 .  Major d i l u e n t e  i n  t h e  lead and z i n c  c l eane r  concent ra tes ,  

2. Degree of l i b e r a t i o n  and locking Of t h e  var ious  s u l f i d e s ,  

3. Occurrences of lead and z i n c  l o s s e s  i n  t h e  f i n a l  t a i l i n g  
( z i n c  scavenger t a i l i n g ) .  

Pre l iminary  i n v e s t i g a t i o n s  were a l s o  conducted t o  eva lua te  occur- 
rences  of t he  prec ious  metals.  Epoxy mounts f o r  t h e  lead cleaner concen t r a t e  
( 1 . 2 9  oz A u / t ,  5 .85  oz Ag/t)  and t h e  lead c l eane r  t a i l i n g  ( 0 . 6 4  oz Au/t ,  4 . 8 0  
oz Ag/t)  were examined by microscopic and l imi t ed  e l e c t r o n  microprobe tech- 
niques.  

SUMMARY 

Microscopic counting ana lyses  were conducted f o r  s i x  f l o t a t i o n  
products  from Tes t  NM-4. Resul ts  for these  ana lyses  showed the fol lowing:  

1. While some locking occurs i n  the  lead products ,  t h i s  i s  not 
t he  main reason f o r  impure lead concent ra tes .  In the lead 
c l e a n e r  concen t r a t e ,  Spha le r i t e  (29 .6%) and p y r i t e  (14 .6%) 
are t h e  major d i l u e n t s ,  but microscopic counting ind ica ted  
75% of t h e  s p h a l e r i t e  and 68% of t he  p y r i t e  were completely 
l i be ra t ed .  
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2. I n  t h e  in te rmedia te  lead  products ,  t h e  lead  c l eane r  t a i l i n g  
and lead  scavenger concent ra te  contained 25.4 and 51 percent  
ga lena .  r e spec t ive ly .  Approximately 80% of t h e  ga l en t  i n  
t h e  two products  w a s  completely l i b e r a t e d  from o t h e r  s u l f i d e s .  

3. A r e l a t i v e l y  pure z i n c  c l eane r  concen t r a t e  w a s  achieved, 
c o n s i s t i n g  of approximately 95% s p h a l e r i t e .  

4.  Greater than ha l f  of t h e  lead losses i n  t h e  f i n a l  z inc  
scavenger  t a i l i n g  w a s  a t t r i b u t e d  t o  oxide lead (1.2S%), 
which w a s  i n  t h e  form of cerussite (PbC03). 
( 0 . 9 % )  present  i n  t h e  t a i l i n g s ,  46% appeared t o  be com- 
p l e t e l y  l i b e r a t e d  from o t h e r  s u l f i d e s  and t h e  gangue 
minera ls .  

Of t h e  ga lena  

5 .  Zinc l o s s e s  i n  t h e  z i n c  scavenger t a i l i n g  were due e n t i r e l y  
t o  s p h a l e r i t e  (3.5%), of which 52% w a s  completely l i b e r a t e d  
from o t h e r  s u l f i d e s  and t h e  gangue minera ls .  

All gold and some of t h e  s i l v e r  i n  t he  lead  c l eane r  concen t r a t e  
(1.29 02 Au/t ,  5.85 oz Ag/t)  and the  lead cleaner t a i l i ng  ( 0 . 6 4  oz Au/t.  4.80  
oz Ag/t)  were a t t r i b u t e d  t o  e lectrum. 
(AgzS). and a t  least one of t h e  s i lver  s u l f o s a l t s .  When observed micro- 
s c o p i c a l l y ,  the a c a n t h i t e  and t h e  s u l f o s a l t  are f i n e  grained (<IO pm) and 
locked t o  other minerals .  This  probably accounts  for the  r e l a t i v e l y  high 
concen t r a t ions  of s i l v e r  i n  a l l  t h e  f l o t a t i o n  products  f o r  lead  (3 .98-5.85 
o z / t ) .  z i n c  (2 .64-2.69 o z / t > ,  and t h e  l o s s e s  i n  t h e  z i n c  scavenger t a i l i n g s  
(0.50 o z / t ) .  

S i l v e r  is a l s o  present  as a c a n t h i t e  

Addi t iona l  microprobe s t u d i e s  are requi red  t o  i d e n t i f y  o t h e r  
p o s s i b l e  s i l v e r  phases and poss ib ly  s o l i d  s o l u t i o n  occurrences i n  t h e  maior 
s u l f i d e s  (ga l ena ,  c o v e l l i t e ,  cha lcopyr i t e .  s p h a l e r i t e .  e t c . ) .  

LIBERATION AND LOCKING CHARACTERISTICS 

The de termina t ion  of l i b e r a t i o n  and locking  c h a r a c t e r i s t i c s  for t h e  
major minera l s  i n  the  s i x  f l o t a t i o n  products  w a s  accomplished by t h e  micro- 
scopic  point-count ing technique. Weight percentages of f r e e  minera ls  and t h e  
var ious forms of locking8 are given i n  Table 111 of t h i s  memorandum. The 
"free" and "locked" va lues  are f u r t h e r  c l a s s i f  i ed  as "estimated p a r t i c l e  
compositions,  " so t h a t  degrees  of l i b e r a t i o n  were ca l cu la t ed  f o r  each minera l  
in t h e  v a r i o u s  products.  Mineralogic  d a t a  i n  t h a t  t a b l e  and throughout  t h i s  
memorandum w e r e  ca l cu la t ed  t o  t h e  n e a r e s t  0.01%. This does not  i n d i c a t e  the 
accuracy of t h e  technique,  but  was done t o  c h a r a c t e r i z e  even those  minera l  
a s soc ia t ions  which occur a s  small percentages.  
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1 Per t inent  d a t a  from t h e  d e t a i l e d  information contained i n  Table  111 
are summarized i n  Table I, which shows t h e  amount of f r e e  minera ls  and sunma- 
r izes  t h e  types  of lockings.  
t h e  products  are descr ibed below. 

The l i b e r a t i o n  and locking c h a r a c t e r i s t i c s  f o r  

Lead Cleaner  Concentrate 

According t o  d a t a  i n  Table I, the lead  c l eane r  concen t r a t e  c o n t a i n s  
approximately 47% galena. 
concen t r a t e  are l a r g e l y  s p h a l e r i t e  (29.6%) and p y r i t e  (14.6%), and smaller 
percentages of copper s u l f i d e s  ( 4 . 6 % )  and gangue minerals  ( 4 . 1 % ) .  

The major minerals which serve t o  d i l u t e  t h i s  

Of the t o t a l  s p h a l e r i t e  i n  t h e  lead c l eane r  concen t r a t e ,  75% w a s  
completely l i b e r a t e d  and 18% occurred as lockings with galena. For p y r i t e ,  i t  
i s  shown that 68% is  completely l i b e r a t e d ,  while 15% is  locked w i t h  s p h a l e r i t e  
and 14% with  galena. The reasons f o r  t h e  completely l i b e r a t e d  s p h a l e r i t e  and 
p y r i t e  and most of t h e  s p h a l e r i t e - p y r i t e  middling p a r t i c l e s  t o  f l o a t  i n t o  t h e  
lead  c l eane r  concentrate were not  obvious microscopical ly .  

Lead Cleaner  T a i l i n g  

Upon cleaning of t h e  lead concent ra te ,  approximately 36% galena  
r epor t ed  to  the lead cleaner t a i l i n g .  Of t h e  t o t a l  galena,  about 90% w a s  
completely l i b e r a t e d .  

Other d n e r a l s  occurr ing i n  t h i s  product include gangue (23%). 
s p h a l e r i t e  ( 2 5 . 4 % ) .  p y r i t e  ( 1 2 . 4 % ) .  and copper s u l f i d e s  (3.2%). for which t h e  
r e s p e c t i v e  degrees  of l i b e r a t i o n  are 71%, 80%. 75%. and 90%. 

Lead Scavenger Concentrate 

Considerable amounts of s p h a l e r i t e  ( 5 1 % )  and galena ( 3 3 % )  r epor t ed  
t o  t h e  l ead  scavenger concentrate .  The degrees  of l i b e r a t i o n  f o r  t hese  t w o  
s u l f i d e s  were 80% and 89%. respec t ive ly .  Of t h e  t o t a l  p y r i t e  (8.1%). 78.4% 
w a s  completely l i be ra t ed .  However, only 26% of the  t o t a l  gangue (6.6%) was 
l i b e r a t e d ,  w i t h  30% occurr ing  as locklngs wi th  s p h a l e r i t e ,  25% as lockings  
with ga lena ,  and 18% a6 locklngs with o the r  mineral  phases,  namely p y r i t e  and 
copper s u l f i d e s .  

Zinc Cleaner  Concentrate 

The z i n c  c l eane r  concentrate  was r e l a t i v e l y  pure,  c o n s i s t i n g  of 
approximately 95% s p h a l e r i t e .  Small amounts of galena ( 2 . 3 % ) .  copper s u l f i d e s  
( 1 . 1 % )  and gangue ( 1 . 5 % ) ,  and nea r ly  n e g l i g i b l e  amounts of p y r i t e  (0.06%) were 
a l s o  present .  
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Zinc Cleaner T a i l i n g  

The z i n c  cleaner t a l l i n g  a l s o  contained l a r g e  amounts of s p h a l e r i t e  
(86.8%). although l a r g e r  amounts of gangue (7.3%) and galena (4.3%) were 
p resen t  t han  for t h e  z i n c  c l eane r  concentrate ,  Only 48% of t h e  ga l ena ,  but  
63% of the  gangue were l i b e r a t e d  i n  t h e  z i n c  c l e a n e r  t a i l i n g .  

Zinc Scavenger T a i l i n g  

Cerussite (PbC03) w a s  i d e n t i f i e d  by XRD as a major l ead  mineral  i n  
Consequently, PbO and ZnO assays  were ob ta ined ,  

Based on t h e s e  a s says ,  
t h e  z i n c  scavenger t a i l i n g .  
r e s u l t i n g  i n  va lues  of 1.4% PbO and <O.OlX ZnO. 
c e r u s s i t e  accounts for greater than half  of t h e  l ead  l o s s e s ,  whereas n e a r l y  
a l l  z i n c  l o s s e s  are a t t r i b u t e d  t o  s p h a l e r i t e .  

Of t h e  t o t a l  galena (0.9%) detected i n  t h i s  product ,  as much as 46% 
appeared t o  be completely l i b e r a t e d .  Nearly 22% occurs  as lockings wi th  
s p h a l e r i t e ,  most of which were binary middling p a r t i c l e s .  

O f  t h e  t o t a l  s p h a l e r i t e  (3.5%), 52% w a s  l i b e r a t e d .  The reasons f o r  
unusual ly  l a r g e  l o s s e s  of completely l i b e r a t e d  s p h a l e r i t e  were not a s c e r t a i n e d  
by t h e s e  s t u d i e s .  

PRECIOUS METAL OCCURRENCES 
~~~ 

Assays and d i s t r i b u t i o n s  for gold and s i l v e r  i n  t h e  f l o t a t i o n  
products from T e s t  NM-4 are compared I n  Table 11, below. 

TABLE I1 

Product 

Gold and S i l v e r  Assays and D i s t r i b u t i o n s  
f o r  F l o t a t i o n  Products from T e s t  NM-4 

Assay Head 
Calculated Head 

Pb Cleaner  Concentrate  
Pb Cleaner T a i l s  
Pb Scavenger Concentrate  
Zn Cleaner  Concentrate  
Zn Cleaner  T a i l s  
Zn Scavenger Tails 

W 

ut  x 

100.00 

2.67 
0.80 
4.35 
2.80 
7.59 

81.79 

AU 

o z / t  Dist (%) 

0.102 
0.093 100.0 

1.29 36.9 
0.64 5.5 
0.35 16.3 
0.11 3.3 
0.13 10.6 
0.031 27.4 

1.05 
1.05 100.0 

5.85 14.8 
4.80 3.6 
3.98 16.4 
2.64 7 . 0  
2.69 19.4 
0.50 38.8 
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A s  shown i n  Table XI, 36.9% of t h e  gold w a s  recovered i n  t h e  l ead  
c l e a n e r  c o n c e n t r a t e ,  assaying 1.29 oz Au/t. Highest concen t r a t ions  of s i l v e r  
( 5 . 8 5  o z / t )  a l s o  occur in t h e  lead c l e a n e r  c o n c e n t r a t e ,  b u t  only 14.8% was 
recovered i n  t h i s  product. Overall gold and s i l v e r  r ecove r i e s  i n  t h e  v a r i o u s  
l ead  and z i n c  f l o t a t i o n  products were 72.6% and 61.2%, r e s p e c t i v e l y ,  wfth 
27.4% of the gold and 38.8% of t h e  s i l v e r  o c c u r r i n g  in t h e  z i n c  ecavenger 
tailings. 

Due t o  t h e  r e l a t i v e l y  high c o n c e n t r a t i o n s  of gold and s i l v e r  i n  t h e  
l ead  c l e a n e r  concen t r a t e  and t h e  lead c l e a n e r  t a i l i n g ,  epoxy m u n t s  of t h e s e  
two p roduc t s  were examined i n  d e t a i l  a t  magn i f i ca t ions  nea r  600X. 
q u a l i t a t i v e  e l e c t r o n  microprobe s t u d i e s  were conducted on t he  two products a t  
t h e  Poote  Mineral  Laboratory a t  Exton, Pennsylvania.  

Prel iminary 

Electrum and a c a n t h i t e  were observed mic roscop ica l ly ,  while a s i l v e r -  
bear ing s u l f o s a l t  was i d e n t i f i e d  by t h e  e l e c t r o n  microprobe. 
t h e s e  are g iven  below. 

Descr ipt ions f o r  

Elect rum 

Electrum observed microscopical ly  i n  t h e  two f l o t a t i o n  products was 
of r e l a t i v e l y  h igh  r e f l e c t i v i t y ,  d i s p l a y i n g  a creamy c o l o r a t i o n  which is 
i n d i c a t i v e  of t h e  presence of gold as w e l l  as s i l v e r .  
ana lyses  of e l ec t rum ind ica t ed  it  t o  be composed of 60 t o  70 percent gold,  and 
30 t o  40 p e r c e n t  s i l v e r .  

W Elec t ron  microprobe 

Approximately one-half of t h e  electrum was present  as e s s e n t i a l l y  
l i b e r a t e d  g r a i n s  (Fig.  1). The remaining observed e l ec t rum w a s  locked wi th  
v a r i o u s  s u l f i d e s  (Figs .  2 ,  3). Measurements a long maximum dimensions of t he  
e l ec t rum ranged from about 5 t o  65 pm. Fine r  grained electrum ( < 5  pm) could 
be p r e s e n t ,  b u t  might have been overlooked microscopical ly .  

Acanthi t e 

A c a n t h i t e  r a t h e r  than a r g e n t i t e  is used h e r e ,  because a r g e n t i t e  is 
Under r e f l e c t e d  l i g h t ,  a c a n t h i t e  i s  a u n s t a b l e  a t  temperatures  below 179OC. 

l i g h t  gray c o l o r a t i o n ,  but a f t e r  about f i v e  minutes of l i g h t  e t c h i n g  by t h e  
microscopic b e a m ,  i t  changes t o  a deep b l u i s h  c o l o r a t i o n ,  then a dark gray, 
similar t o  non-opaque gangue. 

Some a c a n t h i t e  was i d e n t i f i e d  mic roscop ica l ly  and by t h e  e l e c t r o n  
microprobe i n  both products. 
and locked t o  o t h e r  s u l f i d e s .  

A l l  observed a c a n t h i t e  was f i n e  grained (<IO pm) 
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S i l v e r  S u l f o s a l t  

A t h i r d  d i s c r e t e  s i l v e r  m i n e r a l  was d e t e c t e d  by t h e  p r o b e ,  b u t  c o u l d  
n o t  be i d e n t i f e d  p o s i t i v e l y  by m i c r o s c o p i c  t e c h n i q u e s .  The p r o b e  i n d i c a t e d  i t  
t o  be a s i l v e r  s u l f o s a l t ,  c o n t a i n i n g  s i l v e r ,  s u l f u r  and an t imony ,  and  s m a l l e r  
amounts  of c o p p e r  a n d  z i n c .  
h e d r i t e ,  p y r a r g y r i t e ,  p o l y b a s i t e ,  p y r o s t i l p n i t e ,  etc.). 

This c o u l d  be one of numerous m i n e r a l s  (tetra- 

The s i l ve r  s u l f o s a l t  i d e n t i f e d  by t h e  probe  was a l s o  f i n e  g r a i n e d  
Much more (<lo pm) and l o c k e d  t o  t h e  v a r i o u s  s u l f i d e s  i n  t h e  t w o  p r o d u c t s .  

work is r e q u i r e d  f o r  i ts  i d e n t i f i c a t i o n ,  p o s s i b l y  q u a n t i t a t i v e  p r o b e  s t u d i e s .  

METALLURGICAL IMPLICATIONS 

M i c r o s c o p i c  c o u n t s  of t h e  f l o t a t i o n  p r o d u c t s  from T e s t  NM-4 i n d i c a t e  
a n  improved l e a d  c l e a n e r  c o n c e n t r a t e  is p o s s i b l e  i f  most of t h e  l i b e r a t e d  
s p h a l e r i t e  and p y r i t e  c a n  be a d e q u a t e l y  d e p r e s s e d .  
losses i n  t h e  f i n a l  z i n c  s c a v e n g e r  t a i l i n g s  might be d e c r e a s e d ,  b e c a u s e  a 
c o n s i d e r a b l e  amount of  g a l e n a  and s p h a l e r i t e  appea red  t o  be c o m p l e t e l y  l i b e r -  
a t e d .  It Is n o t e d  t h a t  t h e s e  t r e n c h  samples  are near s u r f a c e ,  b u t  a t  d e p t h ,  
lower amounts  of cerussite might  o c c u r .  

Lead and e s p e c i a l l y  z i n c  

All of t h e  g o l d  and some of  t h e  s i l v e r  o c c u r s  as e l e c t r u m ,  some of 
v h i c h  is  f r e e  ( approx .  S O X ) ,  b u t  s i g n i f i c a n t  amounts are locked  w i t h  s u l f i d e s .  
The o t h e r  s i l v e r  p h a s e s  ( a c a n t h i t e ,  s i l v e r  s u l f o s a l t )  are f i n e l y  l o c k e d  w i t h  
v a r i o u s  s u l f  I d e s .  

- 
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Mlcrosco IC Pro cts from Test NM-4 
** t 4 

22.25 22.25 
43.20 

3.25 
0.73 
9.89 
1.79 

20.21 20.21 
32.32 32.32 

2.43 2.43 
0.42 0.42 
9.31 9.31 

16.29 

40.93 40.93 
29.23 29.23 
0.92 0.92 
0.09 0.09 
6.32 
1.74 

43.20 
3.25 

0.73 
9.89 

1.79 
6.32 

I .  74 16.29 

I .  59 

3.90 

0.31 
0.05 
0.46 

0.24 
0.08 

0.10 

23.02 

71. 

8.35 5.34 
1.06 0.83  
0.14 0.13 
1.89 0.34 
0.91 0.23 
0.36 
2.34 
1.36 
0.18 
0. I5 
0.12 
0.23 

3.01 
0.23 

0.01 

5.17 3.62 1.55 
0.25 0.16 0.09 

1.28 0.25 1.03 
2.41 0.82 

1.55 0. I7  1.38 
5.65 I .75 
0.31 0.02 0.29 
0.34 0.03 
0.12 0.07 
0.61 0. I5 

- 

Tr Tr Tr 

9.30 
2.30 
0.25 

6.32 2.98 
2.12 0.18 
0.19 0.06 

0.66 0.23 
1.74 0.46 

0.96 
1.76 

0.15 0.01 
0.49 0.08 
0.63 

- 
- 

1 .55  
0.68 

2.03 

0. I 7  
1.05 

0.16 
0.07 

0.06 0.17 

0.43 
1.28 

0.79 
1.42 

0.14 
0.41 

0.32 0.31 

0.09 0.27 
0.31 
0.31 

0.01 
0.01 

0. 05 

0. I 7  
0.34 

0.13 0.07 
1.09 0.27 
0.19 0.07 
0.31 0.04 

0.08 0.06 

100.00 29.63 

0.01 0.05 
0.05 
0.02 
0.09 Tr 

Tr 

47.09 3.82 0.79 

92. 85. 92. 

0.50 0.24 0.19 0.07 

0.29 0.03 0.02 
0.28 0.01 0.02 0.03 0.14 

0.16 0.02 0.01 n. 12 

0.10 Tr Tr Tr 

100.00 25.36 36.04 2.67 0.49 12.42 

80. 90. 91. 86. 75. 

0.17 0 . l b  0.02 0.01 
0.31 0.16 0.03 
1.04 0.24 0.15 
0.66 0.00 Tr - 0.07 

0.35 0.08 0.01 0.01 - 
100.00 50.95 32.93 1.13 0.30 

80. 89. 81. 30. 

0.77 
0.10 

0.08 0.10 

0.01 0.01 

14.56 4.11 

68. 44. 

0.12 
0.65 

0.04 0.47 

0.04 0.21 

8.06 6.63 

78. 26. Dqree of Liber'n.(I) 75. 
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