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S UMMA R Y  

c) 

The Union Mine p r o j e c t  was i n i t i a t e d  t o  e x p l o r e  f o r  s t r i k e  

e x t e n s i o n s ,  d i p  p r o j e c t i o n s  and f a u l t  o f f s e t s  o f  a t t r a c t i v e  g o l d - s i  l v e r  

m i n e r a l i z a t i o n  w i t h i n  t h e  former p roduc ing  Gold, Schulz  and Union 

s topes.  

Much o f  t h e  work was conducted th rough underground diamond 

d r i l l i n g  f o l l o w i n g  t h e  r e h a b i l i t a t i o n  o f  t h e  No. 4 l e v e l  and i t s  

no r thwes t  ex tens  ion .  

I n  t o t a l ,  480 metres (1,578 f e e t )  of t h e  ?lo. 4 l e v e l  was 

r e h a b i l i t a t e d  a long  w i t h  107 metres (350 f e e t )  o f  v e r t i c a l  r a i s e s .  One 

hundred and n i n e t y - t w o  metres (630 f e e t )  o f  underground 2.1 m x 2.1 m 

( 7 ' x 7 ' )  d r i f t i n g  was added t o  t h e  l e n g t h  o f  t h e  No. 4 l e v e l .  

t e s t  h o l i n g  i n  t h e  w a l l s  o f  t h e  new d r i f t ,  as w e l l  as, 1,076 metres 

(3,530 f e e t )  o f  underground diamond d r i  1 I i ng  was completed. 

Percuss ion  

The immediate mine s u r f a c e  and a l l  a c c e s s i b l e  underground work ings  

were g e o l o g i c a l l y  mapped and sampled. 

The e x t e n s i o n  o f  the  Gold Stope Vein was encountered, b u t  d i d  

n o t  c a r r y  g o l d  va lues.  

t h e  Schu lz  Ve in ,  i t s  ex tens ion  t o  depth  was n o t  i n t e r s e c t e d .  

A l though o n l y  one d r i l l  h o l e  was d r i l l e d  beneath 

The Main Vein below the  No. 3 l e v e l  proved t o  be ba r ren  o f  g o l d  

except  for  a t t r a c t i v e  va lues a t  t h e  western  end o f  the  v e i n  s t r u c t u r e .  

Here, t h e  b e s t  i n t e r c e p t ,  DDH Pu-8,. ho lds  promise f o r  a l i m i t e d  h i g h  

grade shoot  c o n t a i n i n g  about 7,000 tonnes (7,700 tons )  g r a d i n g  0.95 oz 

Au/ton and 5 4 . 3  o z  Ag/ton over  a w i d t h  o f  1 .5  metres (5  f e e t ) .  
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c, 

Sur face  sampl ing d e l i n e a t e d  a narrow p a r a l l e l  zone sou th  o f  

t h e  main lode,  c a l l e d  t h e  South Zone. Approx imate ly  8,000-10,000 tonnes 

(8,800-11,000 tons)  a r e  i n d i c a t e d  w i t h  grades up t o  1.22 Oz Au/ton and 

37.30 oz  Ag/ ton w i t h  an average o f  0.255 oz Au and 8.59 oz Ag/ton ove r  

a 1 .5  m e t r e  ( 5  f o o t )  w i d t h .  

I n  sampl ing a l l  t a i l i n g s  and dumps a p o t e n t i a l l y  s i g n i f i c a n t  

heap- leachab le  reserve  was recognized.  Approx imate ly  70,000 tonnes 

(77,000 tons )  o f  t a i l i n g s  g rad ing  0.044 oz Au/ton and 1.43 oz  Ag/ton 

were o u t  1 ined.  

From t h e  work t o  da te  i t  i s  recommended t h a t  a f i n a l  f e a s i b i l i t y  

s tudy  be  completed f o r  de te rm in ing  v i a b i l i t y  o f  e x t r a c t i o n  o f  g o l d  from 

former t a i  1 i n g s  and dumps. 

I t  i s  a l s o  recommended t h a t  a l i m i t e d  d e l i n e a t i o n  d r i l l i n g  

o f  t h e  Main v e i n  ex tens ion ,  west o f  DDH Pu-8 and l i m i t e d  d r i l l i n g  fo r  

t h e  e l u s i v e ,  b u t  a t t r a c t i v e  Schulz v e i n  ex tens ion  be cons idered.  
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INTRODUCTION 

c 

T h i s  r e p o r t  summarizes work completed a t  t h e  Union Mine p r o p e r t y  

d u r i n g  1984. Work was per formed by Welcome N o r t h  Mines L t d . ,  as o p e r a t o r  

f o r  P e a r l  Resources L t d .  Work on the  Union, Union F r a c t i o n ,  Paper D o l l a r ,  

Idaho, Par and Dodge c la ims  inc ludes  480 metres (1,578 f e e t )  o f  r e h a b i l -  

i t a t i o n  o f  t h e  No. 4 l e v e l ,  107 metres (350 f e e t )  o f  r a i s e  r e h a b i l i t a t i o n ,  

192 met res  (630 f e e t )  o f  2.1 m x 2.1 m ( 7 ' x 7 ' )  d r i f t i n g ,  1,076 metres 

(3,530 f e e t )  o f  underground diamond d r i l l i n g ,  397 metres (1,302 f e e t )  of 

underground pe rcuss ion  d r i l l  i ng ,  and 1 i m i t e d  s u r f a c e  g e o l o g i c a l  mapping 

and sampl ing .  

The f i e l d  program commenced A p r i l  15, 1984, and te rm ina ted  

December 31, 1984. 

LOCATION AND ACCESS 

The Union Mine p r o p e r t y  l i e s  72 k i l o m e t r e s  (45 m i l e s )  n o r t h  o f  

Grand Forks i n  southern  B r i t i s h  Columbia a t  l a t .  49 "34 ' ,  long.  118'22', 

N.T.S. 82E/9W ( F i g u r e  1 ) .  

Access t o  t h e  p r o p e r t y  i s  by paved road f o r  43 km, then by good 

g r a v e l  road  t o  w i t h i n  2 km o f  t h e  p r o p e r t y .  From here,  access i s  by 

one- lane,  d r y  weather  road. 

E l e v a t i o n s  range f rom 850 metres (2,788 f e e t )  a.s.1. i n  B u r r e l l  

Creek t o  1,430 metres (4,690 f e e t )  a.s.1. on F r a n k l i n  Mountain. The area 

of work was m o s t l y  t h e  lower  e a s t e r n  s lopes  o f  F r a n k l i n  Mountain a t  t h e  

853 me t re  (2,800 f o o t )  l e v e l .  
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CLAIM STATUS ( F i g u r e  2) 

The p r o p e r t y  i s  comprised o f  t h e  f o l l o w i n g  c la ims l o c a t e d  i n  

t h e  Greenwood M in ing  D i v i s i o n .  

U n i t s  Record 

S p r i n g  1 6 1573 ( 6 )  
2 1 1574 (6)  
3 1 1575 (6)  
4 2 1576 ( 6 )  
5 4 1577 (6 )  
0 1 1578 ( 6 )  
7 1 1579 ( 6 )  
8 1 1580 (6)  
9 1 1581 (6) 

"Ecl i p s e  R . C . G .  1543  ( 6 )  
1541 (6 )  ::At he1 s t a n  
1542 (6)  :':Ax I I  

1544 (6 )  +:A1 t o  F r .  
1545 ( 6 )  :':Eganv i 1 1 e 
1546 ( 6 )  "Ye1 l o w  Jacke t  
1547 ( 6 )  f; V i o 1 e t  F r . 
1548 ( 6 )  "Henneki nn 
1549 ( 6 )  $:Verde 
1550 (6 )  "Evening S t a r  I I  

1607 (6 )  "Mac No. 1 
;?Hay F r .  I1 1611 (6 )  

f;f:Un i o n  1022 -- 
?c?;Un i o n  F r .  1678 L 
:':AI dah0 1679 
""Paper Dol l a r  
":;Homes t a k e  
$:$:Dead Wood 59 OS 

I 1  

I 1  

1 1  

I 1  

I 1  

I 1  

I 1  

1 1  

';& _i 
Par  75 ( 7 )  
Dodge 76 (7) 
H i t  1724 (8)  

J i mmy 42H (;7 
Foxy 5 20 3796 6 

Genie 1 - 4  1210-1213 (7)  
Genie 5-6  1260-1261 (8 )  

fcR.C.G. - Reverted Crown Grants 
:::'Claims Op t ioned  from Hecla M i n i n g  

Ann ive rsa ry  

Jun. 12, 1937 
Jun. 12, 1987 
Jun. 12, 1987 
Jun. 12, 1987 
Jun. 12, 1987 
Jun. 12, 1987 
Jun. 12, 1987 
Jun. 12, 1987 
Jun. 12, 1987 
Jun. 6,  1987 
Jun. 6 ,  1987 
Jun. 6,  1987 
Jun. 6, 1987 
Jun. 6, 1987 
Jun. 6, 1986 
Jun. 6, 1986 
Jun. 6, 1986 
Jun. 6, 1986 
Jun. 6, 1986 
Jun. 19, 1986 
Jun. 29, 1986 
Taxes Due i n  June 

1 1  I I  I I  

I I  I I  I I  

I 1  I 1  11 

I 1  I 1  11 

I 1  II 11 

Opt ioned 
Crown 
Grants 

J u l .  7, 1987 
J u l .  7, 1987 
Aug. 16, 1987 
J u l .  26, 1987 
Aug. 9 ,  1987 
J u l .  2 1  19\7 
Jun. 20: 19 5 

The p r o p e r t y  comprises 32 s taked and/or recorded m i n e r a l  c l a i m s  

and 6 o p t i o n e d  Crown g ran ted  c la ims  f o r  a t o t a l  o f  38 c l a i m s  ( F i g u r e  2 ) .  
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H I  STORY 

c) 

(J 

The f i r s t  c la ims  were s taked a t  F r a n k l i n  Cam i n  1396 and 

the  e x p l o r a t i o n  has con t inued  on an i n t e r m i t t e n t  bas i s  s i n c e  t h a t  t ime.  

C . W .  D rysda le  mapped t h e  geology o f  t h e  camp and pub l i shed  Memoir 56, 

"Geology o f  t h e  F r a n k l i n  Min ing  Camp" i n  1915. 

The b u l k  o f  p r o d u c t i o n  [ l e s s  than 181,400 tonnes (200,000 t o n s ) ]  

o f  g o l d ,  s i l v e r ,  l ead  and z i n c  o re  was d e r i v e d  from t h e  Union Mine i n  t h e  

p e r i o d  1931 t o  1933 by Hecla Min ing  Company L t d .  Dur ing t h e  p e r i o d  1933 

t o  1936 some o f  t h e  t a i l i n g s  were r e t r e a t e d  and a l i m i t e d  program o f  

e x p l o r a t i o n  was c a r r i e d  o u t .  

The mine was leased t o  W . G .  McArthur f rom 1940 t o  1942, who, 

completed 61 met res  (200 f e e t )  o f  d r i f t i n g ,  62 metres (205 f e e t )  o f  

r a i s i n g  and 838 metres (2,750 f e e t )  o f  d r i l l  ing,and sh ipped approx ima te l y  

8,170 tons  o f  g o l d - s i l v e r  o r e  t o  t h e  sme l te r  a t  T r a i l .  The n a t u r e  o f  

t he  s u r f a c e  work ings  i n d i c a t e  t h a t  some o f  t h e  o r e  may have been f rom 

p i l l a r s ;  however, t h e  p r e c i s e  l o c a t i o n  o f  McAr thur 's  work i s  unknown. 

An unsuccess fu l  a t tempt  t o  heap leach t h e  t a i l i n g s  u s i n g  a 

cyan ide  sys tem was made i n  1970 by M r .  D i t t o .  

1984 WORK PROGRAMME 

F i e l d  work on t h e  Union p r o p e r t y  was c a r r i e d  o u t  from A p r i l  15, 
1984 t o  December 31, 1984. Expend i tu res  on t h e  p r o j e c t  up t o  December 

$600,000. 31, 1984 t o t a l l e d  

Work comp 

1 .  Rehab 

e t e d  i s  as f o l l o w s :  

l i t a t i o n :  A t o t a l  o f  480 metres (1,578 f e e t )  o f  t h e  

No. 4 l e v e l  was r e h a b i l i t a t e d .  
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lj 

Approx imate ly  107 metres (350 f e e t )  o f  

v e r t i c a l  r a i s e s  were r e h a b i l i t a t e d  t o  a l l o w  access f o r  personnel .  

2. D r i f t i n g :  A t o t a l  o f  192 metres (630 f e e t )  o f  

underground d r i f t i n g ,  measuring 2.1 m x 

2.1 m ( 7 ' x 7 ' ) ,  was completed on the No. 4 

l e v e l .  

3.  Percuss ion  D r i l l i n g :  Test  ho les  t o t a l l i n g  397 metres 

(1,302 f e e t )  i n  34 ho les  were d r i l l e d  

i n  t h e  w a l l s  o f  the  new d r i f t  a t  

rough ly  15 metre (50 f o o t )  spac ings.  

4 .  Diamond D r i  1 1  i n g :  A t o t a l  o f  1,076 metres (3,530 f e e t )  

o f  underground diamond d r i  1 1  i ng  (BQ s i z e )  

was completed i n  19 ho les  from 3 d r i l l  

s .  ( P l a t e s  1-6, and Appendix A ) .  s t a t i o  

5. Geolog c a l  Mapping: Where a c c e s s i b l e ,  underground work ings 

i n c l u d i n g  t h e  No's. 4, 4 i n t e r ,  3, 2 

and 1 l e v e l s  were remapped a t  1:240 

(1"=20') sca le .  (P la tes  1-3,  and 7-9).  Wal ls  and back i n  

t h e  No. 4 l e v e l  were p ressu re  washed p r i o r  t o  mapping. A l l  

l e v e l s  were r.esampled where q u a r t z  v e i n i n g  was encountered. 

Sur face  g e o l o g i c a l  mapping ( P l a t e  No. 10) was 

completed ove r  a l i m i t e d  area  a t  1:480 (1"=40') sca le .  

Survey c o n t r o l  and es tab l i shmen t  o f  mine g r i d  coo rd ina tes  

were e s t a b l i s h e d  on s u r f a c e  t o  p r o v i d e  c o n t i n u i t y  w i t h  

underground e x p l o r a t i o n .  

Open stopes near  t h e  s u r f a c e  were mapped on 

underground 1 :240 s c a l e  p lans .  
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6 .  Geochemical Surveys: Approx imate ly  2.2 l i n e  km o f  s o i l  

sampl ing was completed over  a p o r t i o n  

o f  t h e  g e o l o g i c a l l y  mapped su r face .  

( P l a t e s  1 1 ,  12) .  A t o t a l  o f  204 

samples were c o l l e c t e d  and geochemical ly  analyzed f o r  g o l d .  

7. T rench ing :  Approx imate ly  113 metres (370 f e e t )  

o f  backhoe t r e n c h i n g  was completed i n  

4 t renches .  A l l  t renches were mapped 

and sampled ( P l a t e  IO). Samples a r e  

geochemica l l y  analyzed f o r  go ld .  

8. Road and Br idge  Work: Approx imate ly  2 km o f  access road 

was widened and resu r faced  t o  

a l l o w  f o r  passage o f  heavy 

m in ing  equipment. A 14  met re  ( 4 5  f o o t )  

b r i d g e  was c o n s t r u c t e d  ove r  B u r r e l l  Creek t o  access 

t h e  mine p r o p e r t y  from t h e  B u r r e l l  Creek l ogg ing  road.  

GEOLOGY 

.._. 
Genera 1 

The e a r l  i e s t  g e o l o g i c a l  

c a r r i e d  o u t  by R.W. Brock f rom 

i n  more d e t a i l  by C.W. Drysdale 

mapp i ng 

900 t o  

i n  1911 

o f  t h e  Union Mine area was 

906. The area was l a t e r  examined 

Mapping and data c o m p i l a t i o n  by 

H.W. L i t t l e  r e s u l t e d  i n  p u b l i c a t i o n  o f  t h e  K e t t l e  R ive r ,  East H a l f  4 
m i l e  map sheet  i n  1956. Much of t h e  area  was remapped i n  d e t a i l  by 

Newmont M i n i n g  Corp., (Norman, 1963, 1969) f o l  low ing  s i m i l a r ,  b u t  more a r e a l  l y  

r e s t r i c t e d  work by F r a n k l i n  Mines L td .  ( L i s l e  and C h i l c o t t ,  1965). 
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i j  

The 

bounded bas 

Union Mine P roper t y  occurs  on t h e  

n o f  Pa leozo ic  t o  Cenozoic vo lcan 

eas te rn  marg in o f  a f a u l t  

c and sedimentary rocks 

and Mesozoic t o  T e r t i a r y  g r a n i t i c  rocks o f  the  Nelson, V a l h a l l a  and 

Corye 1 1 i n t r u s  ions .  

The v o l c a n i c  and sedimentary rocks  a r e  d i v i s i b l e  i n t o  an o l d e r  

package o f  greens tone,  greywacke and l imestone c o r r e l a t i b l e  r e g i o n a l l y  

w i t h  t h e  Upper Pa leozo ic  (Permian) ' A n a r c h i s t '  Group, wh ich  a r e  o v e r l a i n  

by younger  (Eocene) u n i t s ,  inc1ud.e conglomerates, r h y o l i t e s ,  d a c i t e s ,  

sandstones and s h a l e  o f  t h e  K e t t l e  R i v e r  Formation which,  i n  t u r n  a r e  

o v e r l a i n  by t h e  'Phoenix  Vo lcan ic  Group' o f  andes i tes ,  t r a c h y t e s  and 

b a s a l t ,  p l u s  minor  sha les ,  t u f f  and s i l t s o n e .  

The i n t r u s i v e  rocks  a r e  separable i n t o :  g r a n d i o r i t e  and q u a r t z -  

d i o r i t e s  o f  t h e  Cretaceous-age Nelson i n t r u s i o n s ;  g r a n i t e s  o f  t h e  e a r l y  

T e r t i a r y  V a h a l l a  i n t r u s i o n s ;  and Miocene-age dykes and p lugs  o f  p u l a s k i t e ,  

p y r o x e n i t e ,  b a s a l t  and s y e n i t e .  

The rocks  p resen t  i n  t h e  Union Mine area a r e  an e r o s i o n a l  remnant 

occupy ing  a graben bounded on t h e  west and eas t  by the s teep-ang le ,  normal 

Granby R i v e r  and B u r r e l l  Creek f a u l t s ,  r e s p e c t i v e l y .  Th i s  graben may be 

a n o r t h w a r d  e x t e n s i o n  o f  t h e  economica l l y  impor tan t  Repub l ic  Graben i n  

Washington S t a t e  wh ich  c o n t a i n s  s i m i l a r  ve in - t ype  depos i t s .  

LOCAL 

S u r f a c e  g e o l o g i c a l  mapping o f  t h e  Union Mine area was c a r r i e d  o u t  

by Pear l  Resources i n  1980 ( L i s l e  and Seraphim, 1980) and i n  more d e t a i l  

d u r i n g  t h e  c u r r e n t  program ( P l a t e  No. 10) .  

The predominant  rock  types  present  i n  the  v i c i n i t y  o f  t h e  Union 

Mine w o r k i n g s  a r e  s i l t y - t u f f ,  c h e r t y  conglomerate, a r g i l l i t e ,  andes i te ,  

b a s a l t  and d a c i t e  o f  t h e  Upper Paleozoic-age A n a r c h i s t  Group. 
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Dete rm ina t ion  o f  a s t r a t i g r a p h i c  success ion i n  the  A n a r c h i s t  Group rocks 

i s  d i f f i c u l t  due t o  a l a c k  o f  t op  de te rm ina t ions .  Some ev idence o f  

s t r a t i g r a p h i c  tops  i s  i n d i c a t e d  by a m u l t i l i t h i c  conglomerate t h a t  

c o n t a i n s  fragments o f  rock  u n i t s  l y i n g  t o  t h e  eas t ,  

sugges t ing  t h e  s t r a t i g r a p h i c  t o p  l i e s  t o  the  west. I f  t h i s  i s  t h e  case, 

t he  o l d e s t  rocks  i n  t h e  immediate mine a re  d a c i t i c  t o  a n d e s i t i c  f lows 

and t u f f s  f o r m e r l y  r e p o r t e d  as the  "Vo lcan ic  U n i t "  ( L i s l e  and Seraphim, 

1980). 

O v e r l y i n g  t h e  d a c i t e  i s  a r e l a t i v e l y  t h i n  sequence o f  a n d e s i t e  

f l o w s  w i t h  m ino r  t u f f s .  Above t h i s  a r e  in terbedded sequences o f  c h e r t y  

t u f f s  and s i l t y  t u f f s ,  f r e q u e n t l y  showing t h i n  l am ina t ions  w i t h  slump 

o r  f l o w  b r e c c i a s .  F requen t l y  mixed w i t h  these t u f f s  a r e  t h i n  lenses o f  

a n d e s i t e  f l o w s  and t u f f s ,  and occas iona l  a r g i l l i t e  beds, b locks  and 

lenses.  L y i n g  above and in te rbedded w i t h  the  tu f faceous  sequence i s  a 

t h i c k  sequence o f  m u l t i - l i t h i c  conglomerate c o n t a i n i n g  c l a s t s  o f  a lmost  

a l l  o f  t h e  above u n i t s  as w e l l  as q u a r t z  and l imestone.  Underground, 

t h e  cong lomera te  appears t o  be semi-conformable w i t h  t h e  e n c l o s i n g  

sediments and v o l c a n i c s .  

C u t t i n g  across  a l l  o f  t he  above u n i t s  i s  a massive and/or  

b r e c c i a t e d  q u a r t z  v e i n .  T h i s  v e i n  i s  t h e  hos t  t o  g o l d - s i l v e r  m i n e r a l i z a t i o n  

a t  t he  Union.  C u t t i n g  t h e  q u a r t z  v e i n  i s  a f e l d s p a r  porphyry  dyke. 

O v e r a l l ,  t h i s  dyke p a r a l l e l s  the  v e i n  a long t h e  f o o t w a l l ,  bu t  i n  one 

l o c a t i o n  on s u r f a c e ,  c u t s  i n t o  the  c e n t r a l  p o r t i o n  o f  t h e  ve in .  

Underground, t h e  f e l d s p a r  porphyry  dyke and q u a r t z  v e i n  a r e  c u t  

by l a t e r ,  f i n e - g r a i n e d  s y e n i t e  dykes. 

To t h e  west o f  t h e  mapped area,  T e r t i a r y  conglomerates of  t h e  

K e t t l e  R i v e r  Format ion have a g e n t l e  westward d i p  and unconformably  

o v e r l i e  a l l  o f  t h e  above in te rbedded sedimentary and v o l c a n i c  u n i t s .  
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L i  t h o l o a i c a l  Desc r iD t ions  

Syen i t e  ( T E S Y )  

T h i s  rock ,  seen o n l y  on t h e  No. 4 i n t e r .  l e v e l s ,  i s  a medium t o  

f i n e  g r a i n e d  s y e n i t e .  The g r a i n  s i z e  v a r i e s  from coarser  near  i t s  

i n t e r i o r  t o  f i n e r  near  i t s  margins. Chi 1 1  i n g  occurs a t  c o n t a c t s  w i t h  w a l l  

rocks .  The s y e n i t e  v a r i e s  f rom gray near con tac ts  t o  p i n k  i n  t h e  i n t e r i o r .  

Euhedra l  t o  subhedra l  b lades o f  0.2 t o  2 mm hornblendes occu r  th roughout .  

F i n e r  g r a i n e d  b i o t i t e s  occur  away from t h e  margins. Feldspars a r e  mos t l y  

p i n k  w i t h  w h i t e - g r a y  v a r i e t i e s  where c h i l l i n g  occurs .  The n a t u r e  o f  t h e  

s y e n i t e  occu r rence  suggest a l a t e  s tage dyke c u t t i n g  t h e  v e i n  and f e l d s p a r  

po rphy ry  dyke. 

Fe ldspar  Porphyry  Dyke (TEpd) 

T h i s  rock  occurs  i n t i m a t e l y  w i t h  the  lode q u a r t z  ve in ,  e a s t  o f  t h e  

Union F a u l t .  I t  f r e q u e n t l y  forms the  hanging w a l l  o r  f o o t w a l l  o f  t h e  v e i n  

and a t  one l o c a t i o n ,  on s u r f a c e  (F igu re  No. 3 ) ,  c u t s  t h e  v e i n .  I t  i s  pos t  

m i n e r a l i z a t i o n  w i t h  w i d t h s  v a r y i n g  from 15 cm t o  2 in. The dyke i s  green, 

w i t h  w h i t e  m o t t l i n g  caused by 0.5 t o  3 mm euhedra l  p l a g i o c l a s e  phenocrys ts .  

M inor  0 .5  mm subhedra l  c h l o r i t i z e d  amphiboles a r e  p resen t .  About 40 

p e r c e n t  o f  t h e  f e l s p a r  m a t r i x  i s  s e r i c i t i z e d  i m p a r t i n g  t h e  r o c k ' s  l i g h t  

green c o l o u r .  

Q u a r t z  Ve in  (q .v . )  

A d e t a i l e d  d e s c r i p t i o n  

P i k e  ( P i k e ,  1935) .  The remain 

f i l l i n g  o f  w h i t e ,  g ray  o r  g ray  

D e t a i l e d  p e t r o g r a p h i c  d e s c r i p t  

(Appendix  B )  . 

o f  t h e  v e i n  p r i o r  t o  m i n i n g  i s  g i v e n  by 

ng v e i n  i s  bes t  desc r ibed  as a f i s s u r e  

green m o t t l e d  massive t o  b r e c c i a t e d  q u a r t z .  

ons o f  type  v e i n  samples a r e  appended 

The v e i n ,  o v e r a l l ,  has a west-nor thwest  s t r i k e  and a 75 degree 

n o r t h e r l y  d i p  w i t h  t y p i c a l l y  sharp o r  f a u l t e d  con tac ts .  
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The v e i n  i s  c u t  by numberous minor  f a u l t s  hav ing  l e s s  than one 

met re  o f f s e t s .  Major displacements occur  across the  No. 1 and Union F a u l t s .  

The N o .  1 f a u l t  has s h i f t e d  t h e  ve in  from i t s  o r i g i n a l  p o s i t i o n  above t h e  

Gold s t o p e  t o  i t s  p resen t  l o c a t i o n  a t  t h e  Schulz s tope,  a h o r i z o n t a l  o f f s e t  

o f  70 me t res ,  and a v e r t i c a l  o f f s e t  o f  70 t o  80 met res .  The h o r i z o n t a l  

o f f s e t  a l o n g  t h e  Union f a u l t  i s  120 t o  150 met res ,w i th  an unknown v e r t i c a l  

d i sp 1 aceme n t  . 

Cher ty  T u f f  (PCT) 

T h i s  rock  occurs  th roughout  the  area  mapped. I t  i s  g e n e r a l l y  

massive o r  t h i n l y  laminated,  w i t h  f requen t  b r e c c i a  zones o f  e i t h e r  slump 

o r  f l o w  o r i g i n .  The u n i t  weathers brown, b u t  i s  g ray ,  b l a c k  o r  green on 

f r e s h  s u r f a c e s .  Th in  laminae a r e  f r e q u e n t l y  v a r i - c o l o u r e d  w i t h  shades o f  

l i g h t  g reen,  b e i g e  o r  g ray  and d i s p l a y  e x c e l l e n t  bedding, p a r t i c u l a r l y  

where encoun te red  underground. 

S i l t y  T u f f  (PST) 

T h i s  u n i t  i s  d i f f e r e n t i a t e d  from t h e  c h e r t y  t u f f  by i t s  g r a n u l a r  

t e x t u r e  and l a c k  o f  laminae. L o c a l l y ,  t h e  s i l t y  t u f f  has a d u s t - t u f f  

appearance. On f resh  sur faces  i t  i s  t y p i c a l l y  gray-brown, b u t  weathers 

t o  a b e i g e  c o l o u r .  Th i s  rock  i s  common on su r face ,  b u t  i s  r a r e l y  seen 

underground.  

Cher ty  Conglomerate (PCG) 

T h i s  r o c k  is dark  g ray  t o  b l a c k  w i t h  g r a i n - s i z e  v a r y i n g  f rom 2 

mm t o  30 mm. 

amounts o f  c h e r t y  t u f f ,  s i l t y  t u f f  qua r t z ,  l imestone and a r g i l l i t e .  

Overa l  1 ,  c o n s t i t u e n t s  a re  rounded; however, angu la r  c l a s t s  a r e  common i n  

some i n s t a n c e s .  V a r i a t i o n s  i n  g ra  n s i z e s ,  a long  w i t h  shape v a r i a t i o n s ,  

r e f l e c t  d i s t i n c t  f a c i e s  w i t h i n  the  conglomerate. 

The pebble t o  cobb le-s ized  g r a i n s  a r e  composed o f  v a r i a b l e  
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c a l c  

No s 

Arg i 

The groundmass o f  t h e  conglomerate i s  dominated by q u a r t z  and 

t e .  Frequent  h e m a t i t i c  zones were observed d u r i n g  diamond d r i l l i n g .  

g n i f i c a n c e  i s  g i ven  t o  t h e  h e m a t i t i c  zones as y e t .  

l i t e  (PAG)  

B lack ,  ca lcareous  a r g i  1 1  i t e  occurs i n  severa l  l o c a t i o n s  underground, 

m o s t l y  as i s o l a t e d  f a u l t  b locks  w i t h i n  c h e r t y  t u f f  u n i t s .  On s u r f a c e  t h i s  

u n i t  o c c u r s  o n l y  as angu lar  and rounded b locks /bou lde rs  w i t h i n  t h e  

cong lomera te  and agglomerat  i c  andes i t i c  rocks.  

The a r g i l l i t e  i s  t y p i c a l l y  b l a c k  and massive w i t h  numerous 

( i r r e g u l a r  c r i s s  c r o s s i n g )  1 mm t h i c k  c a l c i t e  v e i n l e t s .  

Andes i t e  (PVA) 

T h i s  u n i t  i s  common i n  the  map area,  u s u a l l y  as d i scon t inuous  

lenses w i t h i n  t h i c k e r  sequences o f  c h e r t y  t u f f  o r  s i l t y  t u f f .  T h i s  rock  

i s  f i n e - g r a i n e d ,  w i t h  v i s i b l e  1 t o  2 mm p l a g i o c l a s e  phenocrysts  and minor  

da rk  g reen  <1 mm ma f i cs .  The rock  u s u a l l y  c o n t a i n s  f i n e l y  d isseminated  

p y r  i t e .  

On f r e s h  sur faces  t h i s  u n i t  i s  g ray -b lack  wea the r ing  t o  be ige .  

Weathered su r faces  have t i n y  bumps o f  r e s i s t a n t  p l a g i o c l a s e  making t h i s  

r o c k  d i s t i n c t i v e  and e a s i l y  mapped. 

Basa 1 t ( P V B )  

Noted on , s u r f a c e  and i n  diamond d r i l l  co re  i-s a f ragmenta l  u n i t  

c o n t a i n i n g  abundant euhedra l  and broken a u g i t e  phenocrys ts .  Th i s  u n i t  

i s  composed o f  l a b r a d o r i t i c  p l a g i o c l a s e ,  a u g i t e  and c h l o r i t e ,  w i t h  up t o  

25 p e r c e n t  f ragments o f  o t h e r  v o l c a n i c s  such as andes i te ,  d a c i t e  and 

minor  a r g i  1 1  i t e  and 1 imestone. 

Weathered su r faces  a r e  mos t l y  be ige-green i n  c o l o u r ,  w i t h  obv ious  

f ragmen ta l  t e x t u r e  v i s i b l e .  Fresh su r faces  a r e  da rk  green, w i t h  f r e q u e n t  

w h i t e  c a l c i t e  v e i n l e t s  up t o  1 mm wide.  0 
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Dac i te  ( P V D )  

On s u r f a c e ,  t h i s  u n i t  occurs  eas t  o f  t h e  No. 1 l e v e l  dump and 

appears t o  be  cont inuous  below t o  t h e  No. 4 l e v e l .  I t  i s  dark  green on 

weathered s u r f a c e s .  Fresh su r faces  a r e  gray-green w i t h  very  f i n e - g r a i n  

p l a g i o c l a s e  phenocrys ts  v i s i b l e  l o c a l l y .  I t s  groundmass i s  s i l i c e o u s ,  

and o v e r a l l ,  t h e  d a c i t e  i s  much harder  than t h e  andes i te .  

I n  p a r t ,  t h i s  rock  i s  t u f faceous  w i t h  angu lar  c l a s t s  o f  green, 

gray and b e i g e  d a c i t e ,  a n d e s i t e  and c h e r t y  t u f f .  On occasion,  t h e  

tu f faceous  s e c t i o n s  a r e  t h i n l y  laminated  over  1 t o  2 metre w id ths .  

P r e v i o u s  mapping l a b e l  l e d  t h i s  u n i t  as t h e  "Vo lcan ic  U n i t . "  

F e l s i c  V o l c a n i c s  (PVF) 

T h i s  u n i t  i s  found i n  o n l y  one area  on t h e  No. 4 l e v e  . I t  i s  

be ige  to  p i n k i s h  i n  c o l o u r ,  w e l l  bedded, c o n t a i n i n g  e longated  o v o i d  

c l a s t s  o f  s i m i l a r  rock  and w h i t e  l imestone c l a s t s .  The rock  s ve ry  f i n e  

g ra ined  w i t h  no  i d e n t i f i a b l e  g r a i n s .  For the  most p a r t ,  t h i s  rock  may be 

c l a y  a l t e r e d  b a s a l t i c  o r  a n d e s i t i c  agglomerate as seen on s u r f a c e  ( P V B ) .  

H i g h l y  b leached  ( a l t e r e d )  1-2 cm envelopes occur  p a r a l l e l  t o  bedding. 

The c l o s e  p r o x i m i t y  o f  t h i s  u n i t  t o  t h e  Union f a u l t  suggests 

hydro thermal  a l t e r a t i o n  may be r e l a t e d  t o  t h e  f a u l t .  

S t r u c t u r e  

The Union Mine area  i s  s t r u c t u r a l l y  complex and dominated by 

s teep a n g l e  f a u l t s  t h a t  d i s r u p t  t h e  g e n e r a l l y  n o r t h e r l y  t rend ing ,  s t e e p l y  

d i p p i n g  u n i t s .  Both  bedding p lane  and o b l i q u e  normal f a u l t s ,  have been 

noted.  S e v e r a l  s t r i k e - s l i p  f a u l t s  were observed on t h e  No. 1 l e v e l  w i t h  

c l a y  gouge o c c u r i n g  a l o n g  bedding p lanes,  o f t e n  w i t h  s l i c k e n - s i d e s ,  b u t  

w i t h  no o b v i o u s  d isp lacement  e v i d e n t .  
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The most s i g n i f i c a n t  f a u l t s  a r e  t h e  Union and Number One f a u l t s .  

The Union f a u l t  s t r i k e s  n o r t h w e s t e r l y  and d ips  s teep ly  (80"-85") t o  the  

southwest .  The Union f a u l t  appears t o  c u t  o f f  the o r e  bear ing  v e i n  a t  

a l l  l e v e l s  o f  t h e  mine. 

On t h e  No. 1 and No. 4 l e v e l s ,  t he  v e i n  i s  seen t o  change d i r e c t i o n  

and r o l l  i n t o  t h e  Union f a u l t .  A l though n o t  documented on o t h e r  l e v e l s ,  

due t o  poor  access, t h i s  suggests t h e  Union f a u l t  may be contemporaneous 

w i t h  t h e  m i n e r a l  i z e d  q u a r t z  ve in .  

The No. 1 f a u l t  has o n l y  been observed by the  w r i t e r  on the  No. 1 

and No. 1 + 70 l e v e l s  (underground) .  The s u r f a c e  t r a c e  o f  t h e  No. 1 f a u l t  

l i e s  immed ia te l y  west o f  t h e  Par/Dodge c l a i m s '  l e g a l  co rne r  pos t .  From 

c ross  s e c t i o n s  and t h r e e  d imensional  model c o n s t r u c t i o n ,  t h e  No. 1 f a u l t  

d i s p l a c e s  t h e  Schulz  s tope o r e  v e i n  f rom i t s  o r i g i n a l  p o s i t i o n  o v e r l y i n g  

and a t t a c h e d  t o  t h e  Gold Stope v e i n  some 73 metres ( 2 4 0  f e e t )  t o  t h e  

n o r t h - n o r t h w e s t .  Th is  would mean t h e  Schulz v e i n  has t r a v e l l e d  about 100 

metres (330 f e e t )  down t h e  d i p  s lope  o f  t h e  f a u l t .  

I n  a d d i t i o n  t o  t h e  Union and No. 1 f a u l t s ,  severa l  f l a t - l y i n g  

f a u l t s ,  observed on t h e  No's. 4, 3 and 1 l e v e l s ,  f u r t h e r  c o m p l i c a t e  the  

c o n t i n u i t y  of t h e  m i n e r a l i z e d  q u a r t z  ve ins .  

The ma jo r  west -nor thwest  f a u l t  c o n t a i n i n g  the  Union v e i n  p e r s i s t s  

beyond t h e  end o f  t h e  v e i n .  B recc ia ted ,  sheared and s i l i c i f i e d  c o u n t r y  

rock  a l o n g  w i t h  t h e  q u a r t z  v e i n  i n d i c a t e  movement d u r i n g  d e p o s i t i o n .  

M ine ra l  i z a t i o n  

G o l d - s i l v e r  m i n e r a l i z a t i o n  i s  c o n f i n e d  t o  the  q u a r t z  v e i n  and 

i t s  immediate marg ins.  Assoc ia ted  su lph ides  i nc lude  p y r i t e ,  s p h a l e r i t e ,  

c h a l c o p y r i t e ,  ga lena and a r g e n t i t e .  

cs 



17 

P y r i t e  occu rs  as i r r e g u l a r  patches, d isseminat ions  and 

s t r i ngers  . 

S p h a l e r i t e  occurs  i n  minor  amounts as i s o l a t e d  g r a i n s  o r  1 t o  

2 mm w ide  s t r i n g e r s .  Most s p h a l e r i t e  observed i s  o f  t h e  amber v a r i e t y .  

C h a l c o p y r i t e  i s  n o t  common i n  t h e  ve in .  I t  appears t o  be most 

abundant where g o l d  va lues  occur  suggest ing  coeval d e p o s i t i o n .  

C h a l c o p y r i t e  occu rs  as patches and/or 0.5 mm s t r i n g e r s ,  u s u a l l y  w i t h  

p y r i t e  and s p h a l e r i t e .  

Galena i s  r a r e ,  b u t  where present  occurs a long w i t h  s p h a l e r i t e ,  

f r e q u e n t l y  as envelopes t o  s p h a l e r i t e  s t r i n g e r s .  

A r g e n t i t e  was i d e n t i f i e d  by H a r r i s  (Appendix B )  i n  t r a c e  amounts. 

Gold i d e n t i f i e d  by H a r r i s  (Appendix B)  occurs as i s o l a t e d  g r a i n s  

up t o  200 m ic rons ,  as composi te  g r a i n s  w i t h  p y r i t e ,  as i n t i m a t e  m i x t u r e s  

w i t h  ruby  s i l v e r  and as i n c l u s i o n s  i n  magne t i t e  ( p o s s i b l y  t e t r a h e d r i t e ) .  

No v i s i b l e  g o l d  was observed i n  hand specimens. 

Zones o f  p o t e n t i a l l y  economic g o l d  and s i l v e r  m i n e r a l i z a t i o n  occur  

above t h e  No. 4 l e v e l ,  j u s t  e a s t  o f  t h e  Union f a u l t  ( P l a t e  13 )  and i n  a 

zone c a l l e d  t h e  "South Zone," F igu re  No. 3. 

The f i r s t  zone i s  i n d i c a t e d  by diamond d r i l l  h o l e  No. 8. P o t e n t i a l  

e x i s t s  f o r  approx ima te l y  7,500 tons hav ing  a grade o f  0.66 oz  Au/ ton and 

36.5 oz Ag/ ton  ove r  a 1.5 met re  ( 5  f o o t )  m in ing  w id th .  

The South Zone i s  es t ima ted  t o  c o n t a i n  approx imate ly  7,000 tons ,  

o v e r  a 1.5 m e t r e  ( 5  f o o t )  w i d t h ,  w i t h  assays rang ing  up t o  1.218 oz Au/ton 

and 37.30 o z  Ag/ton, a l t h o u g h  t h e  average grade i s  0.255 oz Au/ton and 

8.59 oz Ag/ ton .  

. . . - .~ ... . . . .. - ~ 
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A complete summary o f  g o l d  bea r ing  diamond d r i l l  ho les  i s  

g i ven  i n  Tab le  1 .  

TABLE I 

DDH No. FROM TO I NTE RVAL Oz Au/Ton Oz Ag/Ton 
(feet) ( f e e t )  (met re )  

PU-5 172.8 176.4 
1 j 6 . 4  180 
182.5 185 
185 190 
190 193.7 
195.1 201.4 
201.4 205 
2 05 210 
223.5 229.5 
229.5 235 

3.6 
3.6 
2.5 
5.0 
3.7 
6.3 
3.6 
5.0 
6.0 
5.5 

1 . I  
1 . 1  
0.73 
1.5 
1 . 1  
1.9 
1 . 1  
1 .5  
1.9 
1.7 

0.284 
0.091 
0.154 
0.402 
0.432 

0.140 
0.172 
0.222 
0.086 

0.283 

3.41 
2.86 
3.32 

10.73 
11.20 
25.08 

2.22 
2.23 
8.17 
6.82 

PU-7  88 93 5.0 1.5 0.044 0.87 

PU-8 95 100.4 5 .4  1.7 1.086 62.71 
100.4 103 2.6 0.8 0.031 1.62 
111.7 113 1.3 0.4 0.392 19.25 
113 116.5 3.5 1 . 1  0.092 2.45 
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1984 D I A M O N D  DRILL HOLE SUMMARY 

TARGET - UNION V E I N  

D r i  1 1  To ta l  Ve i n \?e i n A s s a y s  Cumulat ive 
Ho le  Az imuth  D ip  Length I n t e r s e c t i o n  Thickness Au(oz / t )  Ag ( o z / t )  Footage - 

PU- 1 
PU-2  
PU-3  
P U - 4  
PU-5  

PU-6  

PU- 7 

Pu-8 

000" 
000 " 
080" 
080" 
095" 

302  " 

302 " 

290" 

+60 " 
+80 O 

+55" 
+30" 
+55"  

+50 " 

+75 O 

+45 " 

1 7 6 '  5 8 . 2 -  6 2 . 5 '  4 . 3 '  No s i g .  
107' 8 2 . 0 -  96 .0 '  14.0 '  No s i g .  
125' 101.0- 106.2' 5 . 2 '  0.016 
1 4 4 '  1 2 1 . 3 -  1 2 4 . 3 '  3 .0 '  No s i g .  
2 3 5 '  172 .8-  1 7 6 . 4 '  3 . 6 '  0.284 

182.5-  210.0' 2 7 . 5 '  0.26 
inc ludes  182.5 - 1 9 3 . 7 '  1 1  . 2 '  0.36 
inc ludes  195.1 - 210.0' 1 4 . 9 '  0.21 

2 2 3 . 5 -  235.0'  1 1 . 5 '  0.16 
1 7 7 '  6 4 . 4 -  69 .5 '  5 . 1 '  0.018 

72.0 - 76.8 '  4 . 8 '  0.004 
7 8 . 5 -  81 .8 '  3 . 3 '  0.024 

1 1 4 '  88 .0 -  93 .0 '  5 . 0 '  0.044 
101.8- 109.0'  7 .2 '  No s i g .  

123' 95 .0 -  116.5 '  1 1 . 5 '  0.58 
inc ludes  95 .0 -  100.4' 5 . 4 '  1.086 

SUB TOTAL FOR UNION VEIN TARGET . 
w TARGET - GOLD-IRON STOPE EXTENSION 

PU-9 000" +45" 
P U - I O  000" +25" 
PU-I 1 040" +45"  

PU-12  050" + 2 5 "  
P U - 1 3  3 1 5 "  +45"  
PU-14 3 1 5 "  +25"  
P U - 1 5  000" - 3 0 "  

TARGET - DELPHIM ZONE 

P u - I 6  3 3 0 "  +30° 
P U - 1 7  020" +20" 

P U - 1 8  295" +20° 

200' 
200 '  
210' 

199 '  
2 1 4 '  
2 1 3 '  
2 4 8 '  

200' 
100' 

150' 

TARGET - SCHULTZ E X T E N S I O N  

va 1 u e s  
va 1 ues 

0.  I O  
va 1 ues 

3 . 4 1  
I O .  4 4  
9 . 4  

1 1  .89 
7 . 5 2  
0 . 7 6  
0.19 
0.  1 7  
0.87 

va 1 ues 
32.40 
62.71 
. . . .  

123 .8 -  129.21 5 . 4 1  
143.0-  149.0' 6 .0 '  
105.0- 108.0' 3.0' 
1 8 4 . 1 -  191.2' 7 . 1 '  
78 .0 -  8 5 . 5 '  7 . 5 '  

1 9 6 . 6 -  200.5' 3 . 9 '  
195.8 - 200.6' 4 . 3 '  

No v e i n  

No s i g .  va 
110 s i g .  va  
No s i g .  va 
No s i g .  va 
No s i g .  va 
No s i g .  va 
No s i g .  va 
110 assays 

ues 
ue s 
ues 
ue s 
ues 
ues 
ues 

SUB TOTAL FOR GZLD-IRON STOPE E X T .  TARGET . 

2 5 . 9 -  3 1 . 6 '  5 . 7 '  
2 7 . 0 -  23.0' 1 .0 '  
7 1 . 7 -  76.8 '  5 . 1 '  
2 4 . 6 -  40.5' 1 5 . 9 '  
5 0 . 7 -  5 2 . 5 '  1 . 8 '  
5 6 . 6 -  6 4 . 8 '  8 . 2 '  

101.4 - 105.6'  4 . 2 '  
SilB TOTAL FOR D E L P H I M  Z O N F  

P U - 1 9  140" i 2 4 "  3 9 5 '  Vein not 
I n t e r s e c t e d  

- 

No s i g .  v a l u e s  
No s i g .  v a l u e s  
No s i g .  v a l u e s  
No s i g .  v a l u e s  
No s i g .  v a l u e s  
rlo s i g .  v a l u e s  
No s i g .  v a l u e s  
TARGET . . . . . 

1 7 6 '  
283' 
408 ' 
552 ' 
787 '  

964 

I 078 '  

1201 I 

-- . . . . . 1201' 

1401 I 
1601 ' 
I81  1 ' 

201 0 '  
222 4 I 
2437' 
2685 ' 

. . . . .  
I 

2885 ' 
2985'  

3 1 3 5 '  

. . . . .  

3530' 

I 4 8 4  ' 

450'  

Fig. No. 4 

_ _  - - 
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DIAMOND DRILLING 

cj 

A t o t a l  o f  1,076 metres (3,530 f e e t )  o f  underground d r i l l i n g  

(BQ s i z e )  was completed i n  19 ho les  from t h r e e  d r i l l  s t a t i o n s .  

D r i l l i n g  was performed by Rainbow Diamond D r i l l i n g  L td . ,  o f  

M e r r i t t ,  B.C.  O v e r a l l  d r i  1 1  i n g  progress  went we1 1 ,  averag ing  23 metres 

(75 f e e t )  pe r  day, i n c l u d i n g  moves. Core recovery  averaged above 95 
p e r c e n t .  

The 1984 diamond d r i l l  h o l e  summary may be no ted  i n  F igu re  No. 

4. D e s c r i p t i v e  logs  o f  each h o l e  a r e  con ta ined  i n  Appendix A. 

GEOCHEMI CAL SURVEYS 

A l i m i t e d  s o i l  geochemical survey was completed over  t h e  Union 

p r o p e r t y  to  o u t l i n e  any a d d i t i o n a l  near-sur face,  go ld -bear ing  s t r u c t u r e s .  

A t o t a l  o f  204 s o i l  samples were c o l l e c t e d  a t  15 m (50 f o o t )  i n t e r v a l s  

a l o n g  n o r t h - s o u t h  l i n e s  30 m (100 f e e t )  a p a r t .  

The samples were c o l l e c t e d  mos t l y  f r o m  t h e  B. h o r i z o n  from 

depths up t o  40 cm ( 1  .3 f e e t ) .  

No s i g n i f i c a n t  g o l d  anomalies were d iscovered.  

POTENTIAL DUMP AND TAILINGS LEACHING PROGRAM 

Dump Tonnage Gold (oz/T) S i  1 ve r  (oz/T) 

1 7,900 .039 0.45 

3 4,800 .OS7 2.45 
4 15,000 .026 0.61 

2 5,400 . io8 3.54 
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The weighted average o f  dumps 1 ,  2, and 3 i s  18,000 tons  

g r a d i n g  .065 oz/T Au and 1.9 oz /T  Ag. P r e l i m i n a r y  l e a c h - t e s t s  

on minus 5/8" crushed m a t e r i a l  suggest ve ry  poor recovery .  

Approx imate ly  10 pe rcen t  o f  t h e  g o l d  and 29 pe rcen t  o f  t he  s i l v e r  

was recovered i n  a 35 day column leach ing  t e s t  o f  m a t e r i a l  w i t h  

a head grade o f  0 .242 and 3.46 ounces per  t o n  o f  g o l d  and s i l v e r  

r e s p e c t i v e l y .  Fu r the r  t e s t i n g  t o  determine i f  b e t t e r  recove r ies  

can be achieved a r e  warranted.  Reduction o f  t h e  s i z e - f r a c t i o n  o f  

t h e  dump m a t e r i a l  t o  minus 1/4" and us ing  o r e  o f  a more 

r e p r e s e n t a t i v e  grade may improve recove r ies .  

Tai 1 i n g s  

T a i l i n g s  f rom e a r l i e r  p r o d u c t i o n  was s y s t e m a t i c a l l y  

sampled and assayed f o r  g o l d  and s i l v e r .  Two p r o f i l e  back-hoe 

t renches  were dug t o  t e s t  t h e  v a r i a t i o n  o f  g o l d - s i l v e r  c o n t e n t  

w i t h  depth. A t o t a l  o f  47 samples were a l s o  c o l l e c t e d  w i t h  an 

average we igh t  o f  1 1  kg (25 pounds) f rom s u r f a c e  hand dug h o l e s  

up t o  one metre ( 3 . 3  f e e t )  deep. Another 14 samples o f  

e q u i v a l e n t  s i z e  were c o l l e c t e d  f rom t h e  two p r o f i l e s  ove r  a 

t h i c k n e s s  o f  4.3 m ( 1 4  f e e t ) .  

P r e l i m i n a r y  tonnage and grade es t ima tes  f o r  t h e  t a i l i n g s  

a r e  c a l c u l a t e d  t o  be: 

G r a d e  
Tonnage (Tons) Au (Oz/T) Ag (oz/T) 

77,000 0.044 1.43 

Cold b o t t l e  r o l l  t e s t s  y i e l d e d  65% and 48% r e c o v e r i e s  o f  

g o l d  and s i l v e r  r e s p e c t i v e l y .  Column leach t e s t i n g  i s  i n  p rogress .  

A f t e r  35 days o f  l each ing  approx imate ly  74% o f  t h e  g o l d  and 71% o f  

t h e  s i l v e r  has been recovered. Using t h e  above f i g u r e s ,  t h e  

f o l l o w i n g  c a l c u l a t i o n s  suggest a p o t e n t i a l  p r o f i t  o f  r o u g h l y  

$700,000. 
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PROPOSED DRILLING AND MiNlNG PLAN 
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Payable Meta l  
Au 77,000 T x .044 x 74% x $400/oz = 985,000 
Ag 77,000 T x 1 . 4 3  x 71% x $8/0z = 622,000 

$1,607,000 

Less 

Operat i ng Costs 

- 
C a p i t a l  Equipment I n s t a l l e d  - say 200,000 

Truck ing ,  reagents,  supp., labour ,  
e t c . ,  @ $8/T 616,000 
Agglomerat ion  @ $ 1  /T 77,000 

A n t i c i p a t e d  P r o f i t  b e f o r e  taxes ,  
r o y a l t i e s ,  e t c .  $ 714,000 

P r o f i t a b i l i t y  appears a t t r a c t i v e ,  a l t hough  approx imate ly  

$300,000 i s  r e q u i r e d  f o r  c a p i t a l  equipment and work ing  c a p i t a l  

p r i o r  t o  i n i t i a t i o n  o f  pay back. 

CONCLUS I ONS 

Main Union Vein 

Mapping and sampl ing o f  a l l  v e i n  s t r u c t u r e s  on 4 - l e v e l  y i e l d e d  

o n l y  t r a c e  amounts o f  bo th  g o l d  and s i l v e r  va lues .  

d r i l l  h o l e s  t e s t i n g  f o r  c o n t i n u i t y  and t h i c k n e s s  o f  g o l d - s i l v e r  

m i n e r a l i z a t i o n  between 3 rd  and 4 t h  l e v e l s  eas t  o f  t h e  Union F a u l t  conf i rmed 

low grade va lues  o b t a i n e d  i n  t h e  4 t h  l e v e l  sampl ing program. D r i l l  ho les  

PU-5 and PU-8 i n t e r s e c t e d  s i g n i f i c a n t  h i g h  grade v e i n  i n t e r s e c t i o n s  as 

summarized below. 

The f a n  o f  e i g h t  

Grade D i s t .  Above 
Au Ag (oz/T) 4- Leve 1 D r i l l  Ho les  True Thickness - - 

PU-5 10.0' 0.26 10.44 
PU-8 5.0' 0.95 54.3 

160 f e e t  
80 f e e t  
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A l though  a p r e l i m i n a r y  rese rve  c a l c u l a t i c n  suggests p o t e n t i a l  o f  

20,000 tons  f o r  con t inuous  m i n e r a l i z a t i o n ,  a more r e a l i s t i c  tonnage o f  

~ ,300-10,000 tons  should be cons idered.  F u r t h e r  d e f i n i t i o n  d r i l l i n g  would 

have t o  be done t o  d e l i n e a t e  reserves p r i o r  t o  i n i t i a t i o n  o f  a h i g h  

g rad ing  scheme. 

Gold StoDe Ex tens ion  

A fan of s i x  diamond d r i l l  ho les  was success fu l  i n  o u t l i n i n g  t h e  

down d i p  e x t e n s i o n  o f  t h e  Gold Stope t o  t h e  4 t h - l e v e l .  

v e i n  i s  p e r s i s t e n t  w i t h  a th i ckness  v a r y i n g  f rom 3.0 t o  7.5 f e e t ,  assay 

va lues  a r e  d i s a p p o i n t i n g l y  low. 

A l though the  

Delphim Zone 

Three d r i l l  ho les  fanned f rom t h e  no r thwes t  t e r m i n a t i o n  o f  t h e  

4 t h  l e v e l  d r i f t  i n t e r s e c t e d  t h e  Delphim Vein Zone 25 f e e t  beyond t h e  

d r i f t  w a l l .  A l though  s t r o n g  v e i n  s t r u c t u r e s  were i n t e r s e c t e d ,  no  p rec ious  

meta l  va lues  were ob ta ined .  

Schulz  Taraet  

One d r i l l  h o l e  was unsuccess fu l  i n  l o c a t i n g  v e i n  m i n e r a l i z a t i o n  

below t h e  e x i s t i n g  Schulz  Vein. 

Union South Zone 

The nar row sou th  p o r t i o n  o f  t h e  Main Union Vein n o t  p r e v i o u s l y  

e x t r a c t e d  between No. 2 l e v e l  and s u r f a c e  has a tonnage p o t e n t i a l  o f  

8-10,000 tons g r a d i n g  0 .255  oz/T g o l d  and 8.59 oz/T s i l v e r  ove r  a f i v e  

foot m i n i n g  w id th .  Th is  zone c o n t a i n i n g  64 tons  per  v e r t i c a l  f o o t  over  a 

s t r i k e  w i d t h  o f  150 fee t  i s  h i g h l i g h t e d  w i t h  severa l  assays up t o  1.22 oz/T 

g o l d  and 37.30 oz/T s i l v e r  over  f i v e  f e e t .  Severa l  s h o r t  s u r f a c e  d r i l l  

ho les  would have to  be completed p r i o r  t o  c o n s i d e r a t i o n  o f  d i r e c t  sh ipp ing .  
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TAIL I NGS 

Sys temat i c  sampl ing o f  t h e  t a i l i n g s  has r e s u l t e d  i n  t h e  d e l i n e a t i o n  

o f  a p p r o x i m a t e l y  7 0 , 0 0 0  tonnes (77,000 t o n s )  g r a d i n g  0.044 oz  Au/ton and 

1 .43  o z  Ag/ ton.  Column leach t e s t s  i n  progress suggest good e x t r a c t a b i l i t y  

o f  b o t h  g o l d  and s i l v e r  w i t h  p o t e n t i a l  f o r  making a s u b s t a n t i a l  p r o f i t  by 

c o n d u c t i n g  a l e a c h i n g  program. 

RE COMME NDAT I 01.1s 

F u t u r e  programs on t h e  Union Mine p r o p e r t y  a r e  p r i o r i t i z e d  by 

f i r s t  l e a c h i n g  o f  t a i l i n g s ,  then c o n t i n u a t i o n  o f  t h e  e x p l o r a t i o n  program 

by d r i l l  t e s t i n g  f o r  t h e  e x t e n s i o n  o f  t h e  Schulz Vein and e v a l u a t i o n  o f  

h i g h  g rade  i n t e r s e c t e d  i n  t h e  Main Vein. 

P r e l i m i n a r y  e s t i m a t e s  for  p r o f i t a b i l i t y  o f  l e a c h i n g  t h e  t a i l i n g s  

i s  i n  t h e  area of  $7OO,OOO f r om a p o s s i b l e  $1.6 m i l l i o n  o f  con ta ined  

g o l d  and s i l v e r ,  and i s  c e r t a i n l y  an a t t r a c t i v e  ven tu re  t o  pursue. 

A l though  t h e  s i n g l e  h o l e  d r i l l e d  toward t h e  Schulz  e x t e n s i o n  d i d  

n o t  encoun te r  v e i n  m a t e r i a l ,  one d r i l l  h o l e  cannot r u l e  o u t  t h e  p o s s i b i l i t y  

o f  t h e  e x t e n s i o n .  Geo log ica l  data and m o d e l l i n g  s t i l l  suggest t h e  

e x t e n s i o n  o f  t h e  Schulz Vein t o  be a down f a u l t e d  p o r t i o n  o f  t h e  Gold Stope 

Vein. 

s u r f a c e  diamond d r i l l i n g  t o  t e s t  f o r  the Schulz Vein. 

T h i s  b e i n g  t h e  case, we s t r o n g l y  recommend f u r t h e r  underground or 

The Main Vein e x t e n s i o n  i n d i c a t e d  by DDH PU-8 may c o n t a i n  

s i g n i f i c a n t  grade and tonnage t o  ven tu re  i n t o  a h i g h  g r a d i n g  o p e r a t i o n .  

P r io r  t o  h igh -g rad ing ,  however, f u r t h e r  diamond d r i l l i n g  i s  recommended. 

F i g u r e s  5 and 6 o u t l i n e  a l i m i t e d  d r i l l i n g  and m i n i n g  development proposal .  

Costs o f  t h i s  p roposa l ,  i n c l u d i n g  300 metres (1,000 f e e t )  o f  d r i l l i n g  and 

30 me t res  (100 f e e t )  of r a i s i n g  i s  e s t i m a t e d  a t  $30,000 and $40,000 

r e s p e c t i v e l y  (see Appendix D ) .  I t  i s  f u r t h e r  es t ima ted  t h a t  a h i g h  grade 

o p e r a t i o n  would n o t  be p r o f i t a b l e  un less  a grade of 1.0 t o  1.5 oz Au/ton 
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equivalent were outlined in the reserve. 

Respectfully submitted, 
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SUMMARY OF 1984 EXPENDITURES - JUNE 6 TO DECEMBER 31, 1985 

PHYSICAL WORK (June 6 through August 23, 1984 i n c l u s i v e )  

- Underground - D r i f t  ing/Tunnel i n g  $244,565.15 

- L i n e  c u t t i n g  1,316.76 

- P o r t i o n  o f  General Costs 20% o f  $139,667.57 27,933.51 

T o t a l  $273,815.42 

GEOLOGY-GEOCHEMISTRY (June 6 through October 31, 1984 i n c l u s i v e )  

- Assays E Geochemical Analyses $ 13,707.34 

- Sa la r , i es :  T.J. Drown, P r o j e c t  Geo log is t  
138 days @ $ 1  75/day = $24,150 

6,000 
W.J. Roberts,  E x p l o r a t i o n  Manager 

30 days @ $200/day = 

P .  Marshal ,  Surveyor 
87 days @ $ 1  OO/day = 8,700 38,850.00 

- M e t a l u r g i c a l  T e s t i n g  & Th in  Sec t i on  S tud ies  3,055.48 

- Por t ion o f  General Costs 50% o f  $139,667.57 69,833.79 

Tota  1 $125,446.61 

DRILLING (November 1 through December 22, 1984' i n c l u s i v e )  

- 1,076 Metres o f  Underground BQ D r i l l i n g  $100,998.50 

- S a l a r e i s :  T.J. Drown, P r o j e c t  Geo log is t  . -  
52 days @ $175/day y,100.00 

- Assays 2,109.00 

- Por t ion o f  General Costs 30% o f  $139,667.57 ' 41,900.27 

T o t a l  $154,107.77 



w UNION GOLD PROJECT 

SUMMARY OF 1984 E X P E N D I T U R E S  C O N T I N U E D  

GENERAL C O S T S  

- Camp Maintenance ( T r a i l e r  R e n t a l ,  C a t e r i n g ,  e t c .  

- C o n s u l t i n g  Fees ( R . H .  Seraphim Eng ineer ing)  

- D i s t r i c t  - (Phone, E x p e d i t i n g )  

- F i e l d  Suppl ies/Equiprnent (Food, O f f i c e  Supp l ies ,  

- Fuel 

- Maps, P r i n t i n g ,  D r a f t i n g  

- T r a n s p o r t a t i o n  (Truck  Renta l ,  Sh ipp ing  Costs  - 

- P r o j e c t  Managenien t Fees 

June 6 - December 23, 1984) 

Lumber, e t c . )  

T r a i  l e r s ,  Samples, Equipment) 

$ 30,004.69 

7 ,s  1 5.00 

3,112.70 

21,230.78 

4,204.1 5 

2,386.92 

3 5 , 3 3 3 . 9 4  

35 ,879.39  

T o t a l  $139,667.57 

I 



30 

REFERENCES 

1 .  Drysdale,  C . W .  (1915) - "Geology o f  F r a n k l i n  M i n i n g  Camp, B.C.": 

G . S . C .  Memoir #56. 

2 .  P i k e ,  J.A. (1935) - "The Union Mine':, Thesis Presented t o  the  

A s s o c i a t i o n  o f  P r o f e s s i o n a l  Engineers of 

B r i t i s h  Columbia. 

3.  L i s l e ,  T.E. and C h i l c o t t ,  R.P. (1965) - "Geo log ica l ,  Geophysical and 

Geochemical Report on the  F r a n k l i n  Mines 

P roper t y ,  1964"; Report f o r  Frank1 i n  t l i  nes L t d .  

P a r t  i nc luded  i n  Assessment Report #00637 

(1 964).  

4. L i s l e ,  T.E. and Seraphim, R.H. (1980) - "Geology and Diamond D r i l l  

Report on Union M . C .  1980; Assessment Report 

#09115 f o r  Pear l  Resources L t d .  

5. Norman, G.W.H.  (1968) - "Report on the F r a n k l i n  P r o j e c t ,  1968l'. 
Report f o r  Newmon t M i n i  ng Corporat  i o n  of 

Canada L td . ;  p o r t i o n  i n  Assessment Reports 

#01688 and #01845 (1968). 

6. Norman, G.W.H. (1969) - " F r a n k l i n  P r o j e c t ,  1969 - F i e l d  Work, 

Geologica l  Cons ide ra t i ons  and Resul ts" .  

Report for Newmont M in ing  C o r p o r a t i o n  of 

Canada L t d .  



APPEND1 X "A" 

DIAMOND D R I L L  LOGS 

AN D 

AS SAY RESULTS 



APPEND1 X "E" 

c3 PETROGRAPHIC DESCRIPTIONS 



u 
EXPLORATION 

S E RVlC ES 
MINERALOGY AND GEOCHEMISTRY 

534 ELLIS STREET, NORTH VANCOUVER, B.C., CANADA V7H 2G6 TELEPHONE (604) 929-5867 

Job t84-51 

4th September, 1984 

Report for:  R.H.Seraphim, 
Seraphim Geological Engineering, 
316-470 Granville St., 
VANCOUVER, B.C. 
V6C 1V5 

Samples : 

special reference to the mode of occurrence of Au and Ag. 

were un-numbered. 
1 - 8. 

being most strongly mineralized, and mounted on glass slides. 
was then cut off and the resultant chips (corresponding to the precise areas 
constituting the thin sections) submitted for Au and Ag analysis. 

8 hand specimens of rocks for petrographic/mineralogical study, with 

One sample was designated Union Stope and another Union Dump. The remainder 
For purposes of this- study they were numbered consecutively 

The corresponding slides are numbered 106X - 113X as shown below. 
Blocks were cut from each sample through the areas visually estimated as 

The excess material 

Results were as follows: 

Slide No. Sample No. 

106X 
107X 
108X 

”’ 109X 
1 lox 
lllX 
112x 
113X 

1 (Union Stope) 
2 (Union Dump) 
3 
4 
5 
6 
7 
8 

Equiv. Equiv. 
Au ppb oz/ton Ag ppm oz/ton 
5,600 
22,000 
2,680 
1,164 
3,230 
4,480 

29,000 
4,530 

.16 

.63 

.08 

.03 

.09 

.13 

.83 

.13 

117 
254 
460 
254 
714 
398 
209 
465 

3.3 
7.3 
13.1 
7.3 
20.4 
11.4 
6.0 
13.3 

The levels of Au and/or Ag in all the samples were judged to be significantly 
high and a l l  were therefore finished as polished thin sections. 
microscopic observation of both transparent and opaque constituents. 

This permits 

Individual petrographic descriptions of each slide are attached. 

Summary: 

mineralogy and texture. 
The eight samples making up this suite show a high degree of simialrity in 

The gangue, or  host rock, is made up in all cases of various proportions of c, 
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quar t z  and c a l c i t e ,  w i t h  accessory c h l o r i t e ,  sericite and c l ays .  
t h e  samples have t r a c e  amounts o f  tourmaline and one has  amphibole a s  an 
a d d i t i o n a l  accesso ry .  

a multi-phase h i s t o r y  of b r e c c i a t i o n ,  a l t e r a t i o n  and replacement.  
e s s e n t i a l l y  obscured t h e  o r i g i n a l  c h a r a c t e r  of  t h e  rock. 

ga l ena ) ,  t h e  samples  show a c o n s i s t e n t  s ty l e  of  minera l iza t ion .  
cha rac t e r i zed  by a low content  (1 - 4%) of s u l f i d e s  - p r i n c i p a l l y  p y r i t e .  
t h i s  a r e  a s s o c i a t e d  moderate t o  high va lues  i n  both Ag and Au. 

form of  f i n e  g r a i n e d  d isseminat ions  o f  ruby  s i l v e r ,  a r g e n t i t e  and, probably,  a ; I 
r e l a t e d  minera l  ( o r  minera ls )  of undetermined i d e n t i t y .  These occur  mainly as  ' 
i nd iv idua l  p a r t i c l e s  2 - 100 microns i n  s i z e ,  i n  c h l o r i t e - s e r i c i t e  or q u a r t z  
gangue. To a much lesser ex ten t  they  occur intergrown w i t h  p y r i t e .  

The sou rce  of  Au remains l a r g e l y  undetermined and a d d i t i o n a l  work i s  
requi red  t o  answer t h i s  ques t ion .  
o f  t h e  samples (Bs 1 and 8) bu t ,  most s u r p r i s i n g l y ,  none a t  a l l  could  be found i n  
t h e  two ( # s  2 and 7)  showing t h e  h ighes t  analysed values .  

Experience sugges t s  t h a t  Au p a r t i c l e s  can almost always be found i n  p o l i s h e d  
s e c t i o n s  o f  samples where t h e  corresponding c h i p  analysed 5,000 ppb o r  more. Its 
apparent  absence  i n  t h e  two high samples i n  t h i s  su i t e  is, i n  my opin ion ,  u n l i k e l y  
t o  be accounted f o r  by extreme seg rega t ion  o r  "nugget" e f f e c t s .  

The a l t e r n a t i v e  is  t h a t  t h e  Au is  p resen t  i n  a form o t h e r  t han  t h e  n a t i v e  
metal. 
is  as  t e l l u r i d e s .  There are several d i f f e r e n t ,  n a t u r a l l y  occur r ing  t e l l u r i d e s  
i n  which Au occur s ,  e i ther  on its own o r  i n  combination with Ag. They va ry  
cons iderably  i n  the i r  o p t i c a l  p r o p e r t i e s  and a r e  r a t h e r  easy t o  overlook o r  
confuse w i t h  o t h e r  commoner minera ls ,  especially when p resen t  as t i n y ,  p o s s i b l y  
i l l - p o l i s h e d ,  g r a i n s .  

Seve ra l  of  

The t e x t u r a l  r e l a t i o n s h i p s  o f  t h e s e  minera ls  a r e  complex and i n d i c a t i v e  of  
T h i s  has 

With one excep t ion  (111, which is s t rong ly  impregnated w i t h  s p h a l e r i t e  and 
T h i s  i s  

With 

Ag va lues  have been e s t a b l i s h e d  from t h e  present  s tudy t o  occur  i n  t h e  I 

Native gold was seen i n  minor amounts i n  two 

The mineralogy o f  Au is  extremely simple and t h e  only o t h e r  common form 

Recommendations: 

Au i n  s u b s t a n t i a l  q u a n t i t i e s .  
and t h e  average  Au con ten t  about 0.1 oz/ ton i f  t h e  two h ighes t  values are 
excluded, o r  0.25 oz/ton i f  they are included.  
of conta ined  Ag approximates,  o r  may even exceed, t h e  value of t h e  Au. 

cond i t ions  f o r  optimum recovery o f  both metals .  
complete knowledge o f  t h e  mineralogy, p a r t i c l e  size and t e x t u r a l  r e l a t i o n s h i p s  
of Au and Ag i n  t h e  depos i t  is r equ i r ed .  

Chemical a n a l y s e s  o f  t h e  s tudy  samples confirm t h e  presence o f  both Ag and 
The average Ag content  is i n  t h e  o r d e r  of 10 oz / ton ,  

A t  current metal p r i c e s ,  t h e  v a l u e  

I t  w i l l  b e  important ,  t h e r e f o r e ,  t o  e s t a b l i s h  me ta l lu rg ica l  t r ea tmen t  
I n  order  t o  do t h i s ,  a more 

A l o t  more information can be obta ined  from t h e  p re sen t  suite by c a r r y i n g  

Analyse t h e  sample pulps  f o r  Te t o  t e s t  t h e  hypothes is  t h a t  Au (and 
If so,  a good c o r r e l a t i o n  

out-  t h e  fo l lowing  a d d i t i o n a l  work: 

i )  
poss ib ly  some Ag 
betweer, Au and Te con ten t s  should be apparent .  

occurs  l a r g e l y  i n  t e l l u r i d e  form. 
Estimated cos t :  $45.00. 
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ii> Do microanalysis o f  selected grains in the polished sections, using 
This will allow firmer identification of the the scanning electron microscope. 

various different optically distinguishable phases, and enable an appraisal to be 
made as to their relative abundance, size distribution, etc. Estimated cost 
(including instrument rental) : $200 .OO. 

iii) Interpretation and report based on the above work: $75.00 (or $150.00 
if d a t e d  colour photomicrographs are provided by way o f  illustration). 

With regard to the assessment of tailings samples for treatablility by 
leaching, a small microscopic study would provide useful information. 
however, be done after the completion o f  work on the rock samples as described 
above. 
analyses, would be $320.00. 

It should, 

Estimated cost f o r  a study of 4 samples, including preparation and 

’ J.F.Harris Ph.D. 



1 Slide 106X (Sample t l ,  Union Dump) 

Estimated mode 
Quartz 45 
Calcite 10 
Chlorite 3 
Ser i ci te 2 
Sphalerite 32 
Galena 8 
Chalcopyrite trace 
Pyrite trace 

This rock is heavily impregnated with sulfides (dominantly sphalerite with 
lesser galena). 

The principal gangue constituent is quartz, which occurs as an irregular 
mosaic of highly variable grain size, from 0.02 - 0.5mm. The coarser material 
forms vein-like bodies (sometimes with comb-type, parallel growth of elongate 
crystals) irregular patches and individual grains, grading to intervening areas 
of finer material. 

pervasively impregnated with calcite and chlorite are clearly relict fragments. 

often bounded by euhedral quartz crystal faces, and as a network of rather 
irregular veinlets, 
assgciated with the carbonate and also form fine disseminations and irregular 
patches in their own right, especially associated with sulfides. 

networks and lines of small grains. 
controlled and partially intergranular to the quartz. 
clearly associated with the calcite/chlorite veinlets. 

occurs as irregular, disconnected patches, 0.02 - 0.2mm in size. 

other sulfide phases. 

up to 0.2mm, in the gangue. 

within granular quartz marginal to the more massive sulfides. 

something to be desired and small specks (especially of hard-to-polish minerals 
like argentite) could have been overlooked. 

entirely in solid solution in the galena and sphalerite. 

The aspect is that of a totally silicified breccia. 
A few angular patches of exceptionally fine-grained quartz (0.Olmm) 

Calcite occurs throughout the rock as angular pockets, 0.05 - 0.5m in size, 

Felted chlorite and/or sericite are sometimes 

The sulfides form irregular patches up to several mm in size, branching 
They appear to be partially structurally 

The finest sulfides are 

Sphalerite is the dominant mineral forming host to intergrown galena, which 

.Both sphalerite and galena are notably homogenous and free of inclusions of 

Chalcopyrite and rare pyrite occur chiefly as small separate anhedral grains, 

Two grains of gold, one 20 x 10 microns and the other 10 microns, were seen 

No discrete Ag minerals were recognized but the quality of polish leaves 

The analysed level of Ag in this rock is low enough that it could be held 

cj / 



S l i d e  107X (Sample E', Union Stope) 

Estimated mode 

Quartz 
C a l c i t e  
C h l o r i t e  
S e r i c i t e  
P y r i t e  
Spha le r i t e  
Cha lcopyr i te  
M ine ra l  X 
Galena 
A r g e n t i t e  

67 
20 

4 
4 
3 
2 

t r ace  
t race  
t race  
t race  

This s l i d e  conta ins disseminated s u l f i d e s  i n  a gangue dominantly composed 
of quartz. 

The quar tz  i s  s i m i l a r  i n  tex tu re  t o  t h a t  i n  106X, cons is t i ng  of a mosaic 
o f  h i g h l y  v a r i a b l e  g r a i n  s i z e  i n  which more or l ess  wel l -def ined coarser patches 
and elongate masses o f  g r a i n  s ize,  0.1 - 0.2mm ( r a r e l y  t o  0.5mm) are s e t  i n  a 
f i n e r  mosaic i n  t h e  0.02 - 0.07mm range. 

severa l  mm o r  more i n  size, as w e l l  as small, dispersed, i n t e r s t i t i a l  pockets 
(0.02 - 0.2mm) throughout the  quartz. 
occur. 

occurrence t o  t h e  carbonate (and sometimes occur i n t i m a t e l y  in tergrown with i t). 
They show a randomly or iented,  f ine-gra ined f e l t e d  texture,  except i n  some 
sinuous shear- f ractures,  where they are elongate, f l aky .  

with the  patches and s t reaks o f  chlorite/sericite/carbonate. 

commonly i n  clumps and elongate s t r i ngs .  

i n  patches o f  carbonate/micas. 
no tab ly  d i f f e r e n t  from the  spha le r i t e  i n  106X i n  t h a t  i t  commonly has a h i g h  
content o f  t i n y  non-oriented exso lu t ion  b lebs o f  chalcopyr i te .  

and poss ib le  t r a c e s  o f  a r g e n t i t e  occur i n  s i m i l a r  mode t o  the  spha le r i t e ,  as 
sca t te red  i r r e g u l a r  f lecks ,  5 - 100 microns i n  s ize.  

Thereis e s s e n t i a l l y  no galena t o  a c t  as a c a r r i e r  so s p e c i f i c  Ag minera ls  must 
be present. 

complex s u l f o s a l t s  o f  Pb, Sb, Ag, Cu etc .  

fea ture  i n  view o f  the  h i g h  Au ana lys is )  i t  i s  a lso  poss ib le  t h a t  m ine ra l  X 
cou ld  be a Au-Ag t e l l u r i d e  such as p e t z i t e .  

C a l c i t e  i s  r a t h e r  abundant, forming i r r e g u l a r  branching patches up t o  

Occasional thin v e i n l e t s  o f  carbonate a l s o  

C h l o r i t e  and s e r i c i t e ,  commonly intergrown, show a s i m i l a r  mode of 

S u l f i d e s  a re  sparsely disseminated. They o f t e n  show a c lose  assoc ia t i on  

P y r i t e  i s  t h e  most abundant s u l f i d e ,  as subhedral grains, 0.05 - 0.5mm, 

Spha le r i t e  forms i r r e g u l a r  pockets and i n t e r s t i t i a l  impregnations, e s p e c i a l l y  
I t  i s  seldom associated with the  p y r i t e .  I t  i s  

Chalcopyr i te ,  galena, a s l i g h t l y  darker an i so t rop i c  minera l  ( "minera l  XI'> 

No undoubted source f o r  the  considerable Ag content (c. 7 oz/ton) was found. 

Minera l  X i s  a prime candidate. 

I n  view o f  t he  apparent absence o f  Au i n  elemental form ( a  r e a l l y  s u r p r i s i n g  

I t  looks l i k e  one o f  t he  numerous and 

u 



Slide 108X (Sample # 3 )  { >  
W Estimated mode 

Quartz 90 
Calcite 7 
Sericte 1 
Chlorite I 
Sulfides 1 

This sample consists essentially o f  quartz, as an irregular aggregate showing 
similar textural features to previous rocks of the suite. 
grained, locally comb-textured material o f  grain size up to lmm occurs as more 
or less well-defined vein-like or irregular patches within a finer matrix (0.02 - 
0.lmm). 
thing is porbably a totally silicified breccia. 

with some of the coarse comb quartz,and as network permeations down to 0.Olmm 
within the finer mosaics. 

Relatively coarse- 

Still finer patches have the aspect of remnant fragments and the whole 

up to several mm in size Calcite occurs as irregular interstitial pockets 

Chlorite and sericite are very minor, occurring chiefly as irregular, 

Sulfides consist dominantly of pyrite as scattered subhedral - euhedral 
discontinuous wisps and veinlets, sometimes with associated calcite. 

individuals, 0.01 - 0.2mm, occasionally aggregating to clumps o f  lmm or  more. 
Trace constituents are ruby silvers, argentite, mineral X (see description 

for 107X), chalcopyrite and galena. 
minerals occur mainly as scattered small individual grains, 5 - 50 microns in 
size, and, less commonly, as an interstitial or  adhering phase to pyrite clumps 
and individuals. 

The ruby silver is the most abundant. These 



Slide 109X (Sample #4) 

Estimated mode 
Quartz 79 
Calcite 15 

3 Sericite ) 
Clays ) 
Chlorite 2 
Tourmaline trace 
Sulfides 1 

As in the others of the suite, the gangue in this sample is composed 

The quartz is mainly of the fine-grained (0.01 - 0.05mm) type, but a couple 
dominantly of quartz with accessory calcite. 

of rather prominent, elongate, veniform masses of coarse comb-textured material 
with grain size to lmm or more, with vuggy pockets filled with sparry calcite, 
are also present. 

breccia fragments and the slide shows a concentric distribution of calcite 
impregnations which appears to define a folded bedding structure (now totally 
silicified). 

than in some of the others. 
and marginal to the elongate coarser quartz masses, and elongate zones of 
network impregnations in the finer mosaics. 

of brown sub-opaque material which appears to be a mixture of fine-grained 
sericite and clays. 
the folded relict layering referred to earlier. 
in similar mode to the sericite/clays and often associated with calcite and 
sulfides. 

0.05 - O.lmrn, associated with chlorite and sulfides, and occurs as prismatic 
clurpcps and radial clusters in an elongate, structurally controlled zone. 

The sparse sulfides consist mainly of pyrite as scattered individual 
subhedral - anhedral grains, 0.02 - 0.5mm in size. 
the fine-grained, colloform, poorly-polishable variety known as melnikovite, as 
well as some dusty-looking marcasitic grains. 

The hand specimen shwspatchy structures probably representing replaced 

The calcite in this sample appears somewhat more segregated, less dispersed, 
It typically forms coarse-grained pockets within 

This rock is unlike its predecessors in the suite in containing a proportion u 
This forms elongate diffu-se patches, especially following 

Chlorite is the other accessory, 

Tourmaline, of a striking blue colour, forms scattered small diffuse patches, 

This includes a proportion of 

Sphalerite occurs as a very few isolated irrpgular grains, 0.5 - l.Omm. 
The only other constituents are rare tinyl(l0 - 50 microns) of argentite grains 

and ruby silvers. 



S l i d e  l l O X  (Sample # 5 )  

Estimated mode 
Quar tz  70 
C a l c i t e  17 
C h l o r i t e  7 

2 S e r i c i t e  1 
Clays 1 
Tourmaline t r a c e  
S u l f i d e s  4 

T h i s  is a rock of  similar mineralogy t o  t h e  o t h e r s  of  t h e  s u i t e .  The q u a r t z ,  
however, is n o t i c e a b l y  f i n e r  gra ined  o v e r a l l .  There a r e  a few pockets  o r  
v e i n l i k e  s e g r e g a t i o n s  w i t h  g r a i n s  t o  0.5mm, but  dominantly i t  c o n s i s t s  o f  angu la r  
t o  sub-angular p a t c h e s  o f  d i f f e r i n g  g r a i n  s i z e  i n  the range 0.01 - O . l m m .  These 
a r e  ou t l ined  by  ramify ing  stockwork impregnations and microbreccia zones o f  
c a l c i t e ,  c h l o r i t e ,  sub-opaque sericite/clay and very f ine-grained d u s t y  opaques. 

The f r agmen taUbrecc ia  c h a r a c t e r  o f  t h i s  sample is t h e  most c lear ly  de f ined  
o f  a l l  t h e  suite. 

Blue  tourmal ine  is  a no tab le  trace accessory,  mainly a s soc ia t ed  w i t h  s u l f i d e  
clumps. 

The s u l f i d e s  are dominantly p y r i t e  a s  disseminated subhedral  g r a i n s ,  0.02 - 
0.5mm, l o c a l l y  aggrega t ing  t o  pa tches  o f  1 - 2mm. 
intergrowths and rims of  marcasite. 
i n  the crush  zones  a l s o  appears  t o  be marcasite, i n  t h e  size range 2 - 25 microns. 

i n  the l a t t e r  a s s o c i a t i o n  and a s  s c a t t e r e d  small disseminated g r a i n s  up t o  
100 microns i n  s i z e .  

t r a c e  minera ls  from s l i d e  t o  s l i d e ,  bu t  they do not  seem s t r i k i n g l y  more abundant 
i n  t h i s ,  t h e  most h igh ly  a r g e n t i f e r o u s  sample of  t h e  suite.  

These o f t e n  have minor 
The major i ty  of  t h e  f i n e  "dustytl m a t e r i a l  

Minor a r g e n t i t e ,  mineral  X (see 107x1 and ruby silver occur as  in t e rg rowths  0 
S p h a l e r i t e  i s  another  t r a c e  accessory.  

I t  i s  d i f f i c u l t  t o  quan t i fy  obse rva t ions  of the r e l a t i v e  abundance o f  these 



S l i d e  l l l X  (Sample 1\61 

Estimated mode 
Quartz 35 
C a l c i t e  47 
C h l o r i t e  10 

6 S e r i c i t e  ) 
Clays 1 
Tourmaline t race  
S u l  f i d e s  2 

The quar t z  i n  t h i s  s l i d e  l acks  the  coarse comb-textured masses seen i n  most 
I t  cons is ts  o f  p a t c h i l y  vary ing granular aggregates i n  t h e  g r a i n  o f  the others.  

s i z e  range 0.01 - 0. lmm.  

Carbonate i s  much more abundant than i n  any o f  the prev ious samples. 
occurs main ly  as coarse invas ive  patches several mm i n  s i z e  with i n c l u s i o n s  o f  
granular  quar tz .  
s ize.  

v e i n l e t s  a re  apparent ly  absent. 

o f t e n  associated, w i t h  c h l o r i t e  forming marginal in tergrowths t o  some o f  t h e  
carbonate masses. 
r i g h t ,  f r e q u e n t l y  with associated sub-opaque c lays  and s e r i c i t e .  

S u l f i d e s  a r e  commonly associated with the  c h l o r i t i c  patches. 
dominant minera l ,  as anhedral t o  subhedral disseminated grains, 0.02 - 0.2m. 
A propor t i on  
sometimes p a r t i a l l y  o r  completely a l t e r e d  t o  i r o n  oxides. 
accessory, as sca t te red  euhedra and c l u s t e r s  o f  t i n y  micron-sized g ra ins .  

as g ra ins  0.01 - O.lmm, i n d i v i d u a l l y  or intergrown with f ine-gra ined marcasite. 

I t  

I n d i v i d u a l  c a l c i t e  g ra ins  i n  these areas reach l m m  o r  more i n  

More f i n e l y  dispersed, pervasive carbonate i s  a lso  present, b u t  prominent 

C h l o r i t e  d i sp lays  a s i m i l a r  mode-to the  c a l c i t e  and the  two m ine ra l s  a re  

I t  a lso  forms pockets and d i f f u s e  impregnations i n  i t s  own 

P y r i t e  is t h e  

o f  t he  p y r i t e  i s  t h e  colloform,poorly-polished m e l n i k o v i t e  form, 
Marcas i te  i s  a minor 

The usua l  t r a c e  amounts o f  ruby s i l v e r ,  minera l  X and a r g e n t i t e  a r e  present, 



S l i d e  112X (Sample # 7 )  

Estimated mode 
Quar t z  46 
C a l c i t e  35 
C h l o r i t e  8 

7 S e r i c i t e  ) 
Clays 1 
Tourmaline 1 
S u l f i d e s  3 

T h i s  is  a rock of s i m i l a r  mode and t e x t u r e  t o  1 1 1 X .  

The q u a r t z  c o n s i s t s  o f  pa t ch i ly  v a r i a b l e  mosaic aggrega tes  o f  g r a i n  s i z e  

C a l c i t e  forms l a r g e  amoeboid areas w i t h  included pa tches  o f  q u a r t z  mosaic, 
0.01 - O . l m m ,  and gene ra l ly  l acks  coa r se r  comb-textured masses. 

as well as  f i n e r  gra ined  pervas ive  impregnations,  o f t e n  i n t i m a t e l y  intergrown 
w i t h  c h l o r i t e  and sub-opaque c l a y s / s e r i c i t e .  Some d i s t i n c t  v e i n l e t s  o f  carbonate ,  
w i t h  a s s o c i a t e d  s u l f i d e s ,  a r e  a l s o  present. 

i r r e g u l a r  d i f f u s e  pa tches  and e longate  zones,  i n t e r g r a n u l a r  networks and 
r ep lacemen t sou t l in ing  qua r t z  g r a i n s ,  and rims t o  carbonate  pa tches .  

g r a i n s  and r a d i a t i n g  p r i sma t i c  aggregates ,  o f t e n  intergrown wi th  s u l f i d e s .  

meln ikovi te ,  bo th  intergrown w i t h  p y r i t e  and independently.  They form subhedral  
i n d i v i d u a l  g r a i n s ,  0.02 - 0.2mm, clusters of  micron-sized g r a i n s  a s s o c i a t e d  w i t h  
c h l o r i t e  and ser ic i te  /clay a reas ,  and occas iona l  f r a c t u r e  f i l l i n g s  w i t h  
carbonate .  

C h l o r i t e  and the  clay/sericite ma te r i a l  a r e  p a r t i c u l a r l y  abundant ,  forming 

Tourmaline ( t h e  characteristic b lue  variety o f  t h i s  s u i t e )  forms scattered 

S u l f i d e s  c o n s i s t  dominantly o f  p y r i t e  w i t h  lesser amounts o f  marcasite and 

Trace a c c e s s o r i e s  are s p h a l e r i t e ,  galena,  mineral  X and ruby silver. 
The Ag and poss ib ly  Au-bearing phases a r e  no t  p r e s e n t  i n  any g r e a t e r  t han  

normal abundance i n  t h i s  sample - i n  f a c t  t h e y  appear t o  be p a r t i c u l a r l y  spa r se .  
No obvious sou rce  for  t h e  high Au content  0 0 . 8  oz/ ton)  was recognized .  



S l i d e  113X (Sample !IS> 

Estimated mode 

Quartz 
C a l c i t e  
C h l o r i t e  
Clays 
Ser i c i  t e 
B i o t i t e  
Amph i bo 1 e 
Tourmaline 
S u l  f i d e s  

40 
44 

5 
1 
1 3  

5 
t race  

3 

The quar tz  i n  t h i s  sample i s  mainly very f ine-grained, cher ty ,  hav ing  a 

Carbonate forms coarse p o i k i l i t i c  areas f u l l  o f  i n d i v i d u a l  quar tz  g ra ins  

g r a i n  - s i ze  o f  0.01 - 0.03mm. 

and patches o f  mosaic (unreplaced remnants?). 
i n  s i z e  - i n  s t r i k i n g  cont ras t  t o  the  f i n e  g r a i n  s i z e  o f  the quartz. 

The accessory micaceous cons t i tuents  ( c h l o r i t e ,  s e r i c i t e / c l a y )  recorded i n  
t h e  o ther  rocks o f  t he  s u i t e  are present here, bu t  with some d i f f e rences .  
clumps o f  what appears t o  be a l t e r e d  b i o t i t e  occur (indeed much o f  t h e  c h l o r i t e  
i n  t h i s  rock  has a coarser, more blocky tex tu re  than the very f ine-gra ined f e l t e d  
m a t e r i a l  seen prev ious ly ,  and may be an a l t e r a t i o n  o f  b i o t i t e )  and t h e r e  i s  a 
prominent a d d i t i o n  t o  the  accessory s u i t e  i n  the  form o f  a weakly p leochro ic ,  
o l i v e  brown amphibole. 
up t o  0.5mm i n  size,and coarse s k e l e t a l  or  emulsion-type in te rgrowths  with c a l c i t e .  
Elsewhere i t  i s  f i n e r  grained, f i b rous  and more d i f f use .  
in te rgrown with c h l o r i t e .  

replacements i n  the  quartz and o f t e n  concentrate as marginal zones t o  t h e  
carbonate masses. 

B lue tourmal ine i s  present as sca t te red  c l u s t e r s  associated w i t h  c h l o r i t e ,  
c lays  and su l f i des .  

P a r t s  o f  t he  s l i d e  show a c l e a r l y  pe rcep t ib le  p a r a l l e l  banded s t r u c t u r e  
(produced by alternating elongate zones o f  carbonate and quartz, o f t e n  with r a t h e r  
sharp contacts, and emphasized by the d i s t r i b u t i o n  o f  t he  c h l o r i t e ,  e tc . )  which 
may represent  a r e l i c t  layered s t r u c t u r e  i n  the  o r i g i n a l  (now t o t a l l y  a l t e r e d  
and replaced) hos t  rock. 

0.2mm. 
and i n c l u s i o n s  of, c h l o r i t e ,  s e r i c i t e  etc. 
s t reaks  and patches o f  those minerals. 

i s  no t  as prominent as i n  some o f  the  o ther  s l i des .  
however, present. 

i n  quar tz ,  and occasional ly  in tergrown wi th  p y r i t e  c lus te rs .  

Occasional patches o r  i n d i v i d u a l  g ra ins  rmch O.lmm. 

The c a l c i t e  g ra ins  reazhlmm or more 

A few 

This  l o c a l l y  forms clumps o f  subhedral p r i s m a t i c  g ra ins  

I t  i s  ex tens i ve l y  

The c h l o r i t e ,  s e r i c i t e / c l a y  and amphibole form pervasive, i n t e r g r a n u l a r  

As usual, p y r i t e  i s  the p r i n c i p a l  s u l f i d e ,  as disseminated gra ins ,  0.01 - 
Their d i s t r i b u t i o n  c l o s e l y  fo l l ows  

These are  no t iceab ly  ragged, anhedral and show i n t i m a t e  i n te rg rowths  with, 

The p y r i t e  inc ludes  a p ropor t i on  o f  t he  meln ikov i te  va r ie t y ,  but marcas i te  
Minor a rsenopyr i te  i s ,  

Spha le r i t e  i s  an accessory, as scat tered i n d i v i d u a l  anhedral g r a i n s  t o  0.2mm 

cj 
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Slide 113X cont. 0 
Other trace constituents are ruby silver, mineral X ,  galena and chalcopyrite. 

These occur as tiny grains, 2 - 30 microns, in chloritic/clay alteration patches, 
as well as in intergrowths and inclusions in pyrite. 

were noted. 
Two small rounded grains o f  gold (2 x 12 microns in size) in quartz gangue 

I 



EXPLORATION 
SERVICES 

MINERALOGY AND GEOCHEMISTRY 

534 ELLIS STREET, NORTH VANCOUVER, B.C., CANADA V7H 2G6 TELEPHONE (604) 929-5867 

Job # 84-45 
3ctober 19th, 1984 

Report f o r :  2.H. Seraphim, 
422-470 G r a n v i l l e  S t . ,  
Vancouver, B.C. 
V6C 1 V 5  

Th is  r e p o r t  describes work on r z j e c t s  from S3mple 3013 from the  Union-Pearl 
proper ty .  
t he  mode o f  occurrence of the  go ld  under the  microscope. 

was l i g h t l y  pu l ve r i sed  t o  rzduce i t  i n  s i z e  t o  -20 mesh and p u t  through 3 sink/ 
f l o a t  separa t ion  i n  tetrabromoethane (SG 2.8). 
from th i s  separa t ion  was mounted as a po l i shed thin sec t ion  ( s l i d e  208X). 

Opaques make up about 40% o f  t he  t o t a l  gra ins,  t he  remainder be ing  carbonate, 
quar tz  and minor amounts o f  var ious  s i l i c a t e s .  

about 3 : 2 .  
together  with t races  o f  o ther  minerals. 

s izes  and m ine ra l  assoc iat ions.  

are genera l l y  i r r e g u l a r ,  somewhat equant and sometimes tabu la r .  

a l so  commonly observed. These locked go ld  p a r t i c l e s  range i n  s i z e  down t o  2 microns 
i n  quar tz  and 15 microns i n  p y r i t e .  
up t o  70 microns, were a l so  seen. 

One case was observed o f  go ld  f i n e l y  in tergrown with ruby s i l v e r ,  and 
another where i t  occurs as i n c l u s i o n s  i n  what appears t o  be magnetite. 
t he  coarser  g o l d  g ra ins  con ta in  i n c l u s i o n s  o r  adhering specks o f  p y r i t e .  

no go ld  was observed i n  assoc ia t ion  wi th  t h a t  mineral.  

Th i s  assayed 11.6 oz/ ton Au and was presented i n  the  hope o f  observing 

I n  order  t o  maximise t h i s  p o s s i b i l i t y ,  the  sample (a l ready crushed t o  c. 2mm) 

A p o r t i o n  o f  t h e  heavy concentrate 

The zoncentrate cons is t s  o f  g ra ins  mainly i n  the  s i z e  range 0.01 - 0.4mm. 

The opaques cons is t  e s s e n t i a l l y  o f  p y r i t e  and cha lcopyr i te ,  i n  the  r a t i o  o f  0 Very minor amounts o f  spha le r i t e ,  galena and magneti te a re  a l so  present, 

Gold, though n o t  abundant, i s  c l e a r l y  observable. 

L ibe ra ted  g ra ins  were observed i n  s izes  ranging from 60 - 200 microns. 

Composite gra ins,  where t h e  go ld  i s  associated with p y r i t e  and quartz, were 

I t  shows a wide range o f  

Shapes 

Coarser combined p a r t i c l e s ,  i n v o l v i n g  go ld  

Some o f  

I t  i s  no tab le  t h a t  desp i te  the  h i g h  content  of cha lcopy r i t e  i n  t h i s  sample, 

The enclosed photomicrographs i l l u s t r a t e  some o f  t he  fea tures  described above. 

J.F.Harris Ph.D. 
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PHOTOMICROGRAPHS 

A l l  photographs are by p lane po la r i zed  r e f l e c t e d  l i g h t  a t  the scale lcm = 0.025mm 
(25 microns). 

Neq.# 33-8A L ibe ra ted  g ra ins (s )  o f  go ld  (200 microns). Buf f -co loured g r a i n  
(cent re )  i s  p y r i t e .  

Neq.# 33-9A - Libera ted  go ld  (c. 60 microns). 
coloured) and galena (blue-grey, cen t re ) .  

Other g ra ins  a re  p y r i t e  ( b u f f  

Neq.# 33-10A Shows un l i be ra ted  r e l a t i v e l y  coarse go ld  ( f a r  r i g h t ,  c. 75 microns) 
as composite g r a i n  with p y r i t e  ( b u f f  co lour  with dark p i t s  aqd 
f rac tu res ) .  Large yel low g r a i n  ( l e f t ,  l ess  b r i g h t  than gold) i s  
cha lcopyr i te .  

Neq.jI33-llA Coarse l i b e r a t e d  go ld  (c. 200 microns). 
i n  the  plane of t h e  surface, i s  j u s t  one edge o f  a l a r g e r  f l a t t e n e d  
g ra in ,  more o f  which i s  h a z i l y  v i s i b l e  deeper i n  the  epoxy mounting 
medium. 

Note t h a t  the  po l i shed area, 

Neq.1133-12A Finer-gra ined g o l d  (c. 30 microns) composite with quar tz  (grey, 
f r a c t i o n a l l y  l i g h t e r  than t h e  o v e r a l l  background, and ou t l i ned .  by 
darker p i t s ) .  
m inera l  ( th in  blue-grey zig-zag across the  go ld  gra in) .  The w h i t e r  
g ra ins  o f  s i m i l a r  s i z e  t o  t h e  go ld  a re  p y r i t e .  

Fine-grained go ld  ( 2  - 12 microns) as i nc lus ions  i n  magneti te ( o r  
t e t r a h e d r i t e ? )  The c l u s t e r s  of b r i g h t e s t  ye l low specks are  gold. 
The d u l l e r  ye l low specks (e.9. a t  t h e  ex t remi t i es  and lower edge 
o f  t he  grey hos t  g ra in )  a re  cha lcopyr i te .  

The ga ld  i s  i n t i m a t e l y  in tergrown with a ruby s i l v e r  

3 Neq.# 33-14A 

Neq.f 33-15A Gold ( c i r c l e d )  as smal l  (17 micron) i n c l u s i o n  t o t a l l y  within p y r i t e .  

Neq.f 33-16A Gold (12 micron gra in ,  cen t re )  p a r t i a l l y  enclosed i n  quar tz  (dark 
grey: d i s t i ngu ishab le  from t h e  background by o u t l i n e s  o f  dark p i t s ) .  
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PHONE 980-5814 
APPENDIX C 

MIN- EN Laboratories Ltd. 
Speciolisis in Mineral Environmcnls 

Corner 15th Street and Btwickt 
705 VEST 151.4 S T R E R  

NOKTH VANCOUVER, B.C. 
CANADA, 

A N A L Y T I C A L  P R O C E D U R E  R E P O R T S  F O R  A S S E S S M E N T  WORK 

P R O C E D U R E :  F O R  G O L D  G E O C H E M I C A L  ANALYSIS. 

G e o c h e m i c a l  
L a b o r z t o r i e s  L t d . ,  a t  7 0 5  w. 1 5 t h  S t . ,  North Vancouver 
L a b o r a c o r y  e m p l o y i n g  C h e  f o l l o w i n g  p r o c e d u r e s .  

s e m p l c S  f o r  G o l d  p r o c e s s e d  b y  Min-En 

A f t e r  d r y i n g  t h e  s a m p l e s  a t  95 0 C s o i l  a n d  s t r e a m  
s e d i m e n t  s a m p l e s  ere s c r e e n e d  b y  8 0  m e s h  s i e v e  t o  
obtain t h e  m i n u s  8 0  m e s h  f r c c t i o n  for analysis, The  
r o c k  s z m p l e s  2 r e  c r u s h e d  2nd p u l v e r i z e d  b y  c e r a m i c  
p l a t e d  p u l v e r i z e r .  

A s u i t a b l e  s z m p l e  w e i g h t  5 . 0  o r  10.0 g r a m s  e r e  p r e -  
t r e a t e d  with H N O  a n d  H C l O  m i x t u r e .  

A f t e r  p r e t r e e t m e n t s  t h e  s z r n p l e s  2 r e  d i g e s t e d  w i t h  
A q u a  R e g i a  s o l u t i o n ,  2 n d  a f t e r  d i g e s t i o n  t h e  s a m p l e s  
are t a k e n  up w i t h  2 5 %  HC1 t o  s u i t a b l e  v o l u m e ,  

3 4 

A t  'this 
can b e  analysed from s u i t a b l e  a l i q u o t e  b y  A t o m i c  
Absorp t i o n  S p e c  t r o p h o  t'ome t r i c  p r o c e d u r e .  

s t a g e  o f  t h e  p r o c e d u r e  c o p p e r ,  s i ' l v e r  and z i n c  

- 
F u r t h e r  o x i d z t i o n  a n d  
t h e  o r i g i n a l  s z n p l e  s o l u t i o n s  a r e  m a d e  s u i t a b l e  for 

t r e a t m e n t  o f  a t  l e z s t  7 5 %  of. 

. e x t r a c t i o n  o f  gold w i t h  Methyl I S O - B u tyl ~ e t o n e .  

w i t h  a s e t  o f  s u i t a b l e  s t a n d a r d  s o l u t i o n  g o i d  i s  
a n a l y s e d  b y  A t o m i c  A b s o r p t i o n  i n s t r u m e n t s .  T h e  
o b t a i n e d  d e t - e c t i o n  l i m i t  i s  5 -  p p b .  



APPEND1 X I 'D" 

HIGH-GRADE M I N I N G  PROPOSAL BUDGET 



PEARL UNION PROJECT 

M I N I N G  PROPOSAL BUDGET 

P r i o r  t o  m i n i n g  o f  t h e  h i g h  grade zone i n t e r s e c t e d  i n  
PU-8 a t  l e a s t  4 more d r i l l  ho les  ( f i g .  1 and 2 )  should be d r i l l e d  
t o  p rove  dimensions o f  t he  zone. Access t o  t h i s  zone may be ach ieved 
by an 85'  r a i s e  form t h e  No. 4 l e v e l  and a l i m i t e d  s u b l e v e l  t o  b u l k  
sample t h e  l ode .  Es t imated c o s t s  f o r  t h i s  p r e p a r a t o r y  w o r k  a r e  g i v e n  
below: 

BUDGET 

I T E M  

Mobi 1 i z a t i o n  - Demobi 1 i z a t i o n  

Diamond D r i l l i n g  (assays inc luded)  450 f t  x $ 3 0 / f t  

3 D r i l l  s t a t i o n  s l a s h i n g  

Ra is ing  ( 8 I x 8 ' )  85 f t  x $ 2 0 0 / f t  

Sub leve l  d r i f t i n g  ( S ' x 7 ' )  50 f t  x $ 2 3 0 / f t  

Timber: s tag ing ,  shute,  e t c . ,  i n  r a i s e  

Camp Costs 

Wages - g e o l o g i s t ;  s u p e r v i s i o n ,  e t c .  

1300 f t 3  x $ 4 / f t  

$35/day x 30 days x 6 men 

COST 

$ 2,500 

13,500 

5,200 

17,000 

11,500 

2,000 

6,300 

4,500 

To ta l  $62,500 
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PROJECT: PEARL/UNION 
C?tTTENTIBN: TOM DRObdM 

FILE: 4-440 
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S p e c i a l i s t s  i n  U i n e r a l  E n v i r o n a e n  
705 YEST 15th STREET NORTH VANCOUVER, B.C. cwm v7n ITZ 

OR (601)988-4524 

OME NORTH MINES FILE 4-330 
ATTENTION J. BROCK DATE JUNE 7/84 - 

We h e r e b y  c e r t i f y  that the following are assay results for samples submitted. 

._ . . .  
. ..... . . .  . . .  

\ ... 
, .,;:* . - ?. . .  . .  . .  . .  

MIN-EN LABCIRATORl%S LTD. 



M X N - E N  LaboriaProries Led- 
Specialists in #ineraI Environnents 

705 EST lSth STREET WORTH VA#COUYER, B.C. CANADA 4'7H 1J2 

PHONE: (604)980-5814 OR (6091938-4 TELEI: 04-352828 

COflPANY: WELCOME NORTH flINES FILE: 4-386 
PROJECT: UNION GULD/PEARL 
ATTENTICIN: TOfl DROWN 

DATE: JUNE 19/84 
TYPE: ASSAY 



TELEX: 04-352828 v,r PHONE: (60419E?-521! !!!I (004!?&9-4524 

C!3MPANY: LJELCOME NORTH MI NES 
PROJECT: PEARL/UN I ON 
ATTENTION: T. J. EROWN 

FILE: 4-394 
0:?TE: ,TUNE 20184 
TYFE: RUCK ASSAY 

C e r t i f i e d  .by 



TELEX: 04-35328 

CDMPEINY: WELCOME NORTH MINES 
PROJECT: PEARL/UNION 
ATTENTION: T. PROWN 

F I L E  4-416 
DATE: JUNE 25/84 
TYPE: HOCK FISSAY 

Certified by 

MIN-EN LABORATORI~S LTD. 
- _  



e a X r 4 - E N  Laborator*e?= Led- 
Specialists i n  M i n e r a l  E n v i r o n m e n t s  
705 WEST 15th STREET WORTH VMICOUVER, B.C. CIINBDB V7H 1T2 

??HE: (6O4lWO-58!4 flR (6041988-4524 TELEX: 04-352828 

CERTIFICATE OF ASSAY 

CDMP4NY: WELCOME NORTH MINES 
.FROJECT: PEARL/UNION 
ATTENTION: T. DROWN 

FILE 4-425 
PFITE: JUNE 27/84 
TYPE: ROCK ASSAY 

'\ 

C e r t i f i e d  by 
/ MIN-EN LABORATORMS LTD. 

? 

' *  



, 

COMPANY: L.CELCOME NORTH MI fJES 
F'F.02 ECT: FiE4RL/UNI EN 
FSTTEPJTON: TI RRC)%IF! 

FILE: 4-444 
DGTE: J U N E  29/84 
TYFE: ROCK ASSAY 



COMPANY: b!E FILE: 4-439 

ATTENTION: T. DROWN TYFE: %!XI; ASSAY 
PROJECT: FEARL/UNION DATE: ZUNE 2 v a 4  

.... . . . .  . . . . . . .  . . . . . . . . . .  . . .  . . . . . . .  , :;.: : . ,.. . . * '  . .  , . .  . .  

L G B O R A T O ~ I E S  LTD, 



M I N - E N  L r a t 4 3 r T j l e s  Led  - 
S p e c i a l i s t s  i n  # l i n e r d l  Environments 
705 #EST 15th STREET WORTH VPNCOUVER, P.C, CPWADk V7H IT? 

. TELEI: 06-352828 

COMPhNY: WELCOME NORTH MINES 
PROJECT: PEARL/UNION 
ATTENTION: T@M DROWN 

F I L E  4-463 
DATE: JULY 2/84 
TYPE: ROCK ASSAY 

U P  hereby  c e r t i f y  that_ the following are assay result5 f o r  samples s u b m i t t e d .  . ---__ 

_. ... .- ........... . - . 

-199 

............... ....... .......... ........................................ 

- ......... 

. . . . . . . . . . .  ^ _  _ . 

MIN-EN L A  MIN-EN L A  



..... _ _  

C e r t i f i e d  b y  

MIN-EN LABOKATOPIES LTD. 



MIN-EN Laboratorie5 Led- 
Specialists i n  W i n a r a l  E n v i r o n m e n t s  

7 %  YEST 1 5 t h  STFEET NORTH VANCOUVER, P.C. CANADA V 7 V  172 

TELEX: 04-352828 
V 

k:rONE: (604)980-5814 OR ($041988-4524 

COMPfiNY: WELCOME NORTH MINES 
PROJECT: PEARL UNION 
ATTENTION: TOM DROWN 

F I L E  4-486 
DATE: J U L Y  3/84 
TYPE: RDCK ASSf lY 

He h e r e b y  c e r t i f y  t h a t  the  f o l l o w i n g  are  assay r e s u l t s  f o r  s a m p l e s  5 u b m i t t e d .  
\ 

........ .- .I__-_ . ................................... .- . - .. .... .- . - ................ ............ 

..... .................. ........... ........ ................. . - ---- 

M I  N-EN LABOHFI 



; COMPCSNY: WELCOME NORTH M I N E S  
-PROJECT: PEARL/UNION 

ATTENTION: TOM DROWN 

FILE 4-466 

TYPE: ROCK CSSSAY. I '  . 
DCITE: JULY 4/84 . .  

#e h e r e b y  c e r t i f y  t h a t  t h e  following are assay results f o r  s a m p l e s  s u b m i t t e d .  

ai3 . A G A U  AU 
PZ/TON 

~ SAMFLE 
. NUPIFER . %/TONNE O Z  / T O N  G/TONNE 
1 -. 

- . .  . . .  . 
. .  - 

. .  . .  







- c  *- Specialists i n . . H i n e r a l  E n v i r o n n e n t s  
% 705 YES1 15th STSEET N W H  YANCOUYEF., B.C. fFiNADA '571 172 

COMPANY: WELCOME NORTH MINES 
PROJECT: PEAR/UNION 
ATTENTION: TOM DROlJN 

FILE: 4-503/F2 
DATE: JULY 13/84 
TYPE: SLUDGE ASSAY 

WP here5y certif;' t h a t  t h e  following are  assay results for  5amples submitted 

Si? ?? F'L E t? G A 6 A U  A LI 



J " 
-EN &ratar-i e5 L-ed" 

705 WEST !Sth STREET HORTH VANCOWEW, S.C. CAWRIM V7tl !T2 I 

t 

Specialists in Mineral E n v i r o n m e n t s  
.i' 

980-5814 OR !M41968-45 TELEX: 04-35282f 

OMPANY: WEtC FILE: 4-563/F3 
PROJECT: PEARL/UNIOM 
ATTENTION: TOM DROWN 

DATE: JULY 13/84 
TYPE: SLUDGE ASSAY 



1 f  

Specialrsts in fff'neral Environments 
i I 705 UEST 15th STREET NCIJ~TH~,VA#EOWER, B.C. CANADA v7n 172 

E: (604) 980-58 604) 988 TELEX: 04-352828 

_ - - - - 7 F  

COMPANY: WELCOME NORTH MINES 
PROJECT: UNION MINES 
ATTENTION: R. SERAPHIM 

FILE: 4-785 
DATE: FIUGUST 16/84 
TYPE: ROCK ASSAY 

. .. .. . . __  . . ... .... ., .. .., .- ,. , . ... .... . .. . . . . . . . . .. ... -. . _-. . . -- .. ..- - 



DEAN TOYE, CERTIFIED B.C. ASSAYER 

PROJECT# PEARL/UNION F ILE#  84-2015 PAGE# 1 

Y 

SAMPLE 

82E 101+5@N 
82E 10 1 +OON 
82E 1@0+5@N 
82E 100+00N 
82E 99+50N 

82E 99+(3ON 
b2E 98+50N 
82E ?8+00N 
83E 104+@0N 
83E 103+50N 

83E lOC)+50N 
83E 100+00N 
83E 99+50N 
83E 99+00N 
8SE 98+50N 

84E' 99+50N 
84E 9 9 + 0 0 N  

A U t  
PFB 

5 

5 

5 

c 
II 

E -I 

c 
-I 

5 
5 
5 
c 
J 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

c 
II 

5 
5 
5 
c -' 

5 
c 
J 
c 



AUO 3 3 1984 . ' ,t 
PROJECT# PE&RL/UNION FILE# 84-2015 PAGE# 2 

AUS 

84E 9 8 + 5 0 N  5 
84E 98+00NrJ 1630 
85E 104+00N 
85E 103+50N 
85E 103+(3ON 

5 
20 

5 

Y 

85E 1@2+5@N 
85E 102+WN 
85E 1@1+5@N 
85E 10 1 +OON 
85E 1@0+50N 

85E 100+00N 
85E 99+50N 
85E 99+00N 
85E 98+SON 
85E 98+00N 

86E 104+0@N 
86E 103+50N 
86E 103+00N 
86E 102+50N 
86E 102+00N 

86E 10 1 +SON 
86E 101+00N 
86E 100+50N 
86E 100+00N 
86E 99+5ON 

86E 99+QON 
86E 98+50N 
86E 98+@0N 
87E 1 1 (3+(3(:)N 
87E 109+50N 

87E 1 (39+00N 
87E 1@8+50N 
87E 108+0(:)N 
87E 1@7+5@N 
87E 107+WN 

c 

5 

5 
35 

c 
.J 

5 
5 

25 
35 
5 

5 
1s 
5 
5 
5 

5 
5 

S 
c d 

c rl 

5 

5 

!i 

c .-' 

c 
LJ 



I 

. 
( 4  

PROJECT# PEARL/UNION FILE# 84-2015 

CIUt 
PPB 

5 
B7E 105+00N .J 

87E 104+50N 15 
t37E 104+00N 
87E 103+50N 

W E  103+00N 
87E 102+5C)N 
87E 102+00N 
87E 101+50N 
87E 101+00N 

87E 1 (10+50N 
87E 100+00N 
87E 99+50N 
8 7 E  99+00N 
87E 98+5ON 

87E 98+00N 
88E 1 lO+OON 
8 8 E  109+50N 
88E 109+00N 
88E 108+50N 

88E 108+00N 
B 8 E  107+50N 
88E 107+00N 

88E 106+00N 
88E 106+50N 

88E 105+50N 
88E lOS+OON 
88E 104+501\1 
88E 1(14+00N 
88E 103+50N 

5 
45 
5 
15 
5 

5 
20 
5 
15 

5 

5 
. 10 

5 
5 
5 

5 
5 
5 

5 
r 3 

5 
5 

5 
c 
3 

c -I 

5 
5 

. '  



* ?  f AUG 1 2  I 

PROJECT# PEARL/UNION FILE# 84-2015 PAGE# 4 

SAMPLE AUS 
PPB 

88E 99+50N 5 
88E 99+00N 5 
88E 98+50N 5 
88E 98+0@N 5 
?(?E 1 c?O+OON 5 

*lE 99+0@N 20 
? 1 E ?8+50N . ? ? 5 5 J  , 

7- 91E 97+80N ,.a01 . 

91E 97+00N 75 J 
91E 97+50N 2 7 5 J  . 

91E 96+5ON 
Y1E 96+0@N 

5 
c 
.J 



EN Labaraeories Led- 
ciaiists in # i n e r a 1  E n v i r o n m e n t s  

705 WEST 15th STREET NORTH VAWCRUVER, B,C, CRNABA V7H 112 

C F R 7 - Z  

COMPANY: WELCOME NORTH MINES FILE: 4-68/P1 ' 

FITTENT I ON: TOM PHOWN TYPE: SLUDGE ASSAY 
PROJECT: PEARL/UNION PATE: JULY 31 184 

H P  h e r e b y  c e r t i f y  t h a t  t h e  following are asszy resLi l tS for  s a m p l e s  s u b m i t t e d .  



<ly .- 
.'&>, 

1, 

&-cEI IM--E l f J  LaltTPQ3ratC3rie5 ked-  &i 
f 

Specialists in Hineral  E n v i r o n m e n t s  
705 PDEST 15th STREET NDRTH VANCOUVER, B.C. CIMADA V7t( 1TZ 

COMPNY: WELCOME NORTH MINES 
PROJECT: F'ECSRL/UN I ON 
ATTENTION: TOM ,PROWM 

FILE:4-64B/PZ 
DQTE: JULY 31/84 
TYPE: SLUDGE &SSAY 

Me h e r e b y  certify - that the following a r e  assay r e s u l t s  f o r  samples submitted. 

{A f3 [+ E, ii u A L! 

! 

MIN-EN LABORATORIES 
c 



> %  " -  

B1.8IN-EN Lab~@--aec?B'-3ie~ k t d "  * 
> 

Specialists in Plineral E n v i r o n P e n t r  
705 WEST 15th STREET NORTH VANCOUVER, F.C. CAHA5A V7fi 1T2 I 

, 

COMPANY: WELCOME NORTH MINES 
PROJECT: PEARL/UNION 
hTTENTIDN: TOM DRDWN 

He h e r e b y  c e r t i f v  t h a t  t h e  fa l la t  

FILE: 4-648/PS 
DATE: J U L Y  31 /84 
TYPE: SLUDGE ASSAY 

Its for 5samples  submitted. 

_- I -- --_I 

C e r t i f i e d  b y  

i- 



L 

MIN-EN Laboratari es L e d -  
S p e c i a l i s t s  i n  M i n e r a l  E n v i r o n m e n t s  

705 #EST 15th STREET NORTH VAWCDUVER, B.C. CANADA V 7 M  112 

M E :  (A04 I ?8O-5El4 OR (604 I 988 TELEX: 04-352828 

COMPANY: WELCOME NORTH MINES 
PROJECT: PEAHL/UNION 
ATTENTION: TOM DROWN 

FILE: 4-68/F'1 
DATE: JULY 31/84 
TYPE: S L U D G E  ASSAY 

He h e r e b y  c e r t i f y  tha t  t h e  following are  assay results for samples s u b m i t t e d .  

__I--- 

..' 



I .  

M X N - E N  Laborat-r ie5 Led, 
S p e c  i a 1 i I t -c i n M i  n er a 1 En v i r o n  m e n  t z 
715 WEST 15th STREET NORTH VANCDUYER, E.C. CANADA V7H 1JZ 

TELEX: 04-352828 

COMPNY: WELCOME NORTH MINES 
PROJECT : PEARL/UN I ON 
ATTENTION: TOM DROWN 

FILE: 4-648/P2 
DATE: J U L Y  31/84 
TYPE: SLUDGE ASSAY 

.,  _/c1__-* ... . -_. -- - < . . . I *  



M I N-EN 
Specialists i n  Hineral Environments 

NE: (604)980-5814 OR (6041 988-4524 

COMPANY: WELCOME NORTH M I N E S  
PROJECT: PEARL/UN I ON 
ATTENTION:  TOM DROWN 

FILE: 4-648/P3 
DATE: J U L Y  31/84 
TYPE: SLUDGE ASSAY 

He h e r e b y  c e r t i f y  t h a t  the following a r e  assay r e s u l t s  f o r  s a m p l e s  submitted. 

.. . 
I .. . -. . .  : .. . . I  C L I .  , .. . .  



Led - 
Specialists i n  n i n e r a l  E n v i r o n m e n t s  

705 WEST 15th STREET NORTH VANCOUVER, E.C. CANADA V7H 112 

ONE: (604)980-5814 OR (604)988-4524 

F Z C A T E  

COMPANY: WELCOME NORTH MINES 
PROJECT: PEARL UNION 
QTTENTION: T. DROWN 

FILE: 4-667 
DATE: JULY 28/84 
TYPE: ROCK CISSFIY 

We h e r e b y  c e r t i f y  that the following are assay results f o r  s a m p l e s  s u b m i t t e d .  

S A M F L E  RU A u 
N Ll M P E R G/TONNE @Z/TUN 



S p e c i a l i s t s  i n  H i n e r a l  f n v i r m s e n t s  
705 WEST 15th STREET NORTH VANCOUVER, B.C. CANADA V7H 112 

AE: (604)980-5814 OR (604198 TELEX: 04-552828 

ERTIFICATE O F  ASSA 

COMPANYr WELCOME NORTH MINES 
PROJECTS PEARL/UNION 
CSTTENTION: TOM DROWN 

FILE: 4-630 
DATE: JULY 25/84 
TYPE: ROCK FISSFIY 

3165 
3166 



MIN-EN Labaratories Led- 
S p a c i a l  ists i n  Mineral Environments 

?OS WEST 15th STREET NORTH VANCOUVER, 8.C. CANADA V7R 1 1 2  

COMPCHJY: WELCOME NORTH MINES 
PROJECT: PEAFK-/UPJION 
ATTENTION: TOM DROWN 

FILE: 4-625/Pl 
DATE: JULY 24/84 
TYPE: ROCK ASSAY 

#e hereby  c e r t i f y  tha t  the  following are assay results for samples submitted. 



v ,  
M ~ N - E N  ~ ~ n b o r a - t z o r i e ~  L ~ C L  

S p e c i a l  istr in Mineral E n v i r o n m e n t s  
705 E S T  15th STREET NORTH 'JANCOWER, B.C. CANADA Y7H lT?  

dj t 

. ,  . ~ ,  . . . . . . .  
. i 

r .  

, .  . .  . . . . . .  t 

Y 

BORATOR K S, LTD 

. . .  . -,: .,.i .......... .7Jii:.;,...?-':i!. 
r.j, ,". ,a::. I.  . d,l. el, . .^I. .L .I '' -_' ' . . . :  , ,  , .. , -. 

.......... 



MPN-EN Laboratari35 Led, 
Specialists i n  ! l i n e r  al E n v i r o n s e n  ts 

705 UEST 15th STREET WORTH VANCOUVER, B.C. CANADA V7H 1 7 2  

10NE: (604)980-5814 OA (604)988-4524 TELEW: 04-352828 

T E  O F  ASSAY 

COMPANY: WELCUME NORTH MINES 
PROJECT: PEARL/UN ION 
ATTENTION: TOM DROWN 

FILE: 4-623 
DATE: JULY 25/84 
TYFE: ROCK ASSAY 

We h e r e b y  c e r t i f y  that the following are assay results f o r  samples submitted. 

s At-1 F L E AG AG AU AU 
N Ut1 FE R G/TDNNE OZ/T@N G/TONNE @ Z / T O N  



MIN-EN L a b o r a ~ o r i e s  L t d ,  
Specialists i n  H i n e r a Z  E n v i r o n m e n t s  

7 0 5  VEST 15th STFEET NORTH WNCOUVEP,  F.C. CPNADP V7tl 1 7 2  

ibM)980-5814 OR (604) 988-4524 TELEX: 01-352828 

COMPANY: WELCOME NORTH M I N E S  
F‘ROJECT: PEARL/UN ION 
A’I’TENTION: T -  DROWN 

FILE: 4-604 
DATE: JULY 21/84 
TYPE: ROCK CISSAY 

MIN-EN LABORATORIES LTD 



Spec i a 1 i 5 ts i n  Hi n er a I En v i  r o n  r e  n t s 
785 WEST 15th STREET NORTH VANCOUVER, F.C. C A N M A  V Y  IT? 

, .  
C€RTzFircATE U F  ASSAY 

COMPANY: WELCOME NORTH MINES 
PROJECT: PEfiRL/UN I ON 
ATTENTION: TOM DROWN 

FILE: 4-584 
DATE: J U L Y  
TYPE: ROCK 

We hereby c e r t i f y  t h a t  the  following are assay results f o r  s a m p l e s  

19/84 
Assay 

s u b m i t t e d .  



\ 
*' I 

dIN--EN Labora-(tcr,ri e5 Led I 
i Specialists in Hirteral E n v i r o n m e n t s  

705 #EST 15th STREET NORTH VANCOUVER, B.C. CANADA V7H IT2 

'4. blE: (604)980-5814 OR (604) ~ 8 - 4 5 2 4  TELEX: 04-352828 

COMPANY: WELCOME NORTH MINES 
PROJECT: PECIRL UNION 
ATTEIVTION: TOM DROWN 

FILE: 4-685 
DATE: AUGUST 3/84 
TYPE: ROCK ASSAY 

C e r t i f i e d  b y  

MIN-EN L A  



f -\ 

COMPANY: PEARL RESOURCES 
PROJECT: WELCOME-PEARL/UNION 
ATTENTION: 

FILE: 4-694 
DATE: AUGUST 2/84 
TYPE: ROCK ASSAY 

- 
I- 

-.......-- 

. 1  " .  MIN-EN LC 



NIN-EN Labora tor ies  L e d -  

'i {E: (604)780-5814 GR (604) 980-4524 

S p e c i a l i s t s  i n  H i n e r a l  E n v i r o n m e n t s  
705 #EST 15th STREET NDRTH VAMCDUVER, P,C, CANADA V7tl 1T2 

.I ." r' ' 

TELEX: 04-352828 

COMPANY: WELCOME NORTH M I N E S  
PROJECT: PEARL U N I O N  
ATTENT I ON: J . BROCK 

, FILE:4-1579/P1 
DATE: DEC. 14/84 
TYFE: ROCK ASSAY 

W e  h e r e b y  c e r t i f y  t h a t  the following a r e  assay results f o r  samples s u b m i t t e d .  

SA t V I -  E GG AG AU A U 
N 1I M BE R G /; T 0 t4 t J  E OZ/TON GiTONNE U Z / TON 

3415 
3416 
3417 
3418 



" I  

, '  

MIW-EN Laboraeories Led- 
Specialists in Hineral  E n v i r o n m e n t s  
705 WEST 15th STREET NORTH VANCGUVER, B.C. CANRDG v7n 112 

. ,  ,.' . 

TELEX: 04-352828 
- *  

A ~ E :  ( b o 4 1 ~ a 0 - 5 ~ 4  OR (60419aa-4524 

I C € R 7 Z F X C A 7 €  O f  ASSAY 
COMPANY: WELCOME N(3ETH MINES FILE:4-1579/P2 

PROJECT: PEARL UNION 
ATTENTI ON: J . BROCK 

He h e r e b y  certify t h a t  t h e  following are assay results f o r  s a m p l e s  s u b m i t t e d .  

N Ll MF El3 G / TONNE O Z i T O N  G/TONNE OZ/T@N 

DATE: DEC. 13/84 
TYPE: ROCK ASSCIY 

SAMPLE AG AG AU AU 

1.4 4 (1) 1.. Y C) . 1 1 . l b  (:) . (:)c)5 

2442 (1) , 5 (:) I (11 1 . (112 (11 " (:I(:) 1 

--- __ - 
--------_______~- - -___ 

- 
(L) . (IJZ , (38 (1) . (11i)2 344 1 (:I * 8 

__ cP---- __ ~ ----------------------- 



i 

MIN-EN LaIbcpra-kalri~s ked- 

705 WEST 15th S T R E E T  N O R T H  VANCOUVER,  F . C .  CANADA V 7 H  172 
Specialists in Mineral Environments 

t”-p fi - .4;9fia iJ&$ & ’[ ye@&, d 

TELEX: 04-352828 

CFRT-Z-FICATF O F  ASSAY 

COMPhNY: WELCOME NORTH M I N E S  
PROJECT: PEAHL/UNION 
ATTENT I ON: 

FILE: 4-1590 
DATE: DEC. 19/84 
TYPE: ROCK ASSAY 

He hereby certify t h a t  the  following are assay r-es~tlts f o r  samples s u b m i t t e d .  

SAMPLE AG AG AU AU 
NUMB E F’ G/TONNE OZ/TDN G/TUNNE CiZ/TDN 

3443 C 1 . J  rn b i .62 1 05 (I). 03 1 
-.-___- 

c c 
_--- 



t i i . E s 4 - 1 : 3 h l '  
DATE:  DEC. 10/?34 
1YFE: HOCK. ASShY 

. . . . .  

3 4 i:Q 

-'.40-i 
. . . . . . . . . . . . . . . .  . . . . . .  - .*-  ,-.,, . . .  



FILE: 4-1539IPl 
DATE: NOVEMBER ~ ~ 8 4  
TYFE: EOCK ASSA':' 



COMPANY: I4ELCtSME MORTH MINES 
FF:OSECTt PEAEL./UNIQN 
fifTENT I S g :  

I 
I /  

I:: 
f 



1" , MIN-EN t a b o r a e a r i e 5  L t d -  
Specialists in Minera l  E n v i r o n m e n t s  
705 WEST 15th STREET NORTH VAMCDUVER, B.C. CANADA V7H l T ?  

cl, JNE: (604)980-5814 OR (6041788-4524 (. TELEX: 94-352828 

COMPANY: WELCOME NORTH MINES 
FROJECT: PEARL UNION 
ATTENTION: 

FILE: 4-1539 
DATE: NOV. 26/84 
-TYPE: ROCK ASSAY 

Y e  h e r e b y  c e r t i f y  t h a t  t he  following a r e  assay results f c x -  s a m p l e s  s u b m i t t e d .  



B 

&xb!!--E!+-i k E 3 b C 3 R - a t C 3 B - i  -5 k - % d  - 
Specialists r'ri 19ineral E n v i r o n m e n t s  

705 bEST 15th STPEET NORTH VANCOUVER, F.C. CbtJAfrR V7tl 1 T 2  

-: (b64)980-5914 OR (604)988-4524 TELEX: 04-352828 

COMPANY: WELCOME NORTH MINES 
PH0JECT:PEfiHL UNION 
GTTENTION: T. DROWN 

FILE:4-1002R 
ClATE: SEF'T. 21/84 
TYPE: PULF fissay 

fie h e r e b y  c e r t i f y  t h a t  the following are assay results f o r  s a m p l e s  s u b m i t t e d .  

C e r t i f i e d  b y  3- .. . 
MIN-EN LABORATORIES LTD. 
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MIm-EW Laborat4=briE?5- Led-.  
Specialists in Mineral Environments 
705 #EST 15th STREET NORTH VANCOUVER, B.C.  CANADA V7N I T ?  

COMPANY: WELCOME NORTH MINES 
FROJECT: PEAHL/UNION 
ATTENTION: T. DROWN 

FILE: 4-1002 
DATE: SEPTEMBER 17/84 
TYPE: TAlLIMG ASSAYS 

IJf hereby  certifv that the following are assay results f o r  s a m p l e s  submitted.  

I 
I 
I 
1 



I M I H N - E N  L a ~ ~ r - a ~ c 3 R - i ~ s  L - I t d . =  
S p e c i a 1 i z t- -c i n Hi R e r a I E n  v i r on e e r; t -c 

705 #EST 15th STREET NORTH V M C O U V E R ,  B.C. CANADA Y7H 1T2 

'HONE: (604)980-5814 OR (hO41988-4524 TELEX: 04-352828 cj 
5 GEOCHEMICfiL ANALYSIS CERTIFICATE 

COMPANY: WELCOME NORTH MINES 
PROJECT: PEARL UNIr3N 
ATTENTION: . T. DROWN 

F-ILE:4-1@02 
TIATE: SEPT. 18/84 
T'YFE: ROCK GEOCHEM 

We h e r e b y  c e r t i f y  t h a t  t he  f o l l o w i n g  a r e  the  r e s u l t s .  of the  g e o c h e m i c a l  
a n a l  ysi 5 made on 30 samples sirbmi t t e d  I 

Y 
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M X p l - E P J  L clllp'ac+kcpr-i e5 I L - k d  I 
Specialists H i n e r  a1 En v i r  o n n e n  ts 

TH VRWCOUVER, B.C. CAWADR V71J 172 705 #EST 15th STRE 

TELEX: 04-352828 

, -  

LCOME NORTH MINES 
PROJECT: PEARL UNION DATE: SEPT. 5/84 
CITTENTION: T. DROWN TYPE: ROCK CISSfSY 

We h e r e b y  certify t h a t  t h e  following are assay results for samples submitted. 



rnLF4-Elhfi e a k 3 c P r a e c 3 P T - i e 5  I L - F t C d -  
Special~sts ~ r i  Hinera l  Environments 

705 WEST 15th STEEET MDFTH YANCUUVER, P.C. CANADG v7n 112 

OR (b04)'?88-4524 TELEX: 04-352828 

CFRTIFPCATE O F  ASSAY 

COMPANY: WELCOME NORTH MINES 
PROJECT: PECIRL UNION 
fiTTENTI0)N: T.  DROWN 

FILE: 4-905/P2 
DOTE: SEPT. 5/84 
TYPE: ROCK f iSSAY 

)/e h e r e b y  c e r t i f y  that the following a r e  assay results f 'nr  samples s u b m i t t e d .  

Certified by 

MTN-EN LABORATORIES LTD- 

1 '  ----_- d 



COMF'FINY: WELCOME NORTH M I N E S  
F'POJECT: F'EBRL UNIfJlQ 
ATTENT I ON: TOM DROWN 

........... . . . . . . . . . .  . . . . . . . . . . . .  ............... .- ................ .......... .- ........................ " _ _ _  ..- 

........... ....... ...._.___......_............._....I.. . - - 
. 1 -  ... . .  . .... _ .  . v I, - I : .  

MIN-EN LAPORATORIEFS LTD. 



$,) 1ME: (694) 999-5814 UP (604 1988-4524 

CnMPCiNY: WELOME NORTH M I N E S  LTD. 
PROJECT: F'EfWL/UNIOPd 
ATTENT r ON: T . DROWN 

F'ILE: 4-833 
TIATE: AUGUST 23/84 
TYFE: ROCK ASSAY 

He h e r e b y  c e ? - t i f y  t h a t  t h e  fa1  lowing are  assay t-er;ults fc ir  samples s u b m i t t e d .  

d j  I____c-________- ........... ....................................... .. .. ....... 

L-. 

.......-...........-.._I . ...................................................... . I-.... -- , 

...... .................... ...... ......__.__._..___.._.._.---.I .._.....I-.._._._I.....-___....I-.. . I__-._.-.----..-. 

....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Certified by 

MI N-EN L A F O R A I - O ~ ~  E'- .a LTD, 



AI‘G 2 2 
ACME RNALYTICAL LABORATORIES LTD. DATE RECEIVE11 AUG 17 1?84 
852 E. HASTINGS, VANCOUVER B.C. 
PH: (6041253-3158 COMPUTER LINE:251-1011 DCITE REPORTS MAILED 2 

GEOCHEMICAL ASSAY C E R T X F I C A T  
y k z t e  w s 4 1  
P W L  

T. 3 
5 1’  !<,& SMRE TYPE : SOIL - DRIU) AT 69 DE6 C. . -80 E%. 

W t  - 10 6H,IWITED HOT 

ASSAYER _ _ _  4 %- DEAN TUI’E. C E R T I F I E D  E3. C. ASSAYER 

E6IR LERCHED, HIK EXTRIICTIOII, AA ANAlYSIS. 

WELCOME NORTH PROJECT# FEfiRL/UNI@N F I L E #  B 4 - 2 l b c ~  F A G E #  1 
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PU I: I\[-EE.4 habar-ae.aP- n €35 L t d  - 
S p e c  i a 1 i -c ts i TI i f i  rr e r a 1 Err Y i r o n  me TI ts 

765 WESJ 15th STREET MIRTH VAHCOUVER, B.C. C A f l A D A  V7H 112 

''OtlE: i604)980-5814 Oh (604)988-4524 GJ TELEX: 04-352828 

GEOCHEMICAL ANALYSIS CERTIFICATE 

COMPANY: WELCOME NORTH MINES 
FROJECT: PEARL UNION 
ATTENT I ON : , TOM DRONN 

FILE: 4-692/P1 
DATE: AUGUST 4/84 
TYPE: ROCK GEOCHEM 

He h e r e b y  c e r t i f y  that t he  following are t h e  r e s u l t s  o f  t h e  geochemical 
a n a l y s i s  made on 30 samples s u b m i t t e d .  

S A  I'IF'L- E k G RU 
1\1 IJ PI E E f i  p}7M p p B 

. 
C e r t i f i e d  by 

,'., 



GECJCt-EMICAL ANALYSIS C E R T I F I C A T E :  
___I__- 

FILE:4--692 
PATE: AUGUST '4/S4 
TYPE: Sc! I L GEOCHEM 

He h e r e b y  c e r t i f y  t h a t  t h e  followinq are  t h e  r e s u l t s  o f  t h e  g ~ o c h e m i c a l  
a n a l  y s i  13 made on 1. sampl e5 subrni  tted. 

................. ._ - ............................. ..... ....... .-_.. .... " . cj 
(. 

........... .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. .._ .. .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

........... .... - . ___  ............... ............................ .. ..._. ...... .... . ._ ........ . - ............. 

Ccr t i f i e d  by 
/ 



TELEX: 01-352828 

GEUCIiEMICC?IL AIWiLYSXS CERTIFICATE --- 

CO1"fFRNY: WELCOME NORTH I1 I NES 
I-'IX!JECT: F'EARL UNION 
ATl-ENT I U N :  TOM DRObJI~l 

lie h e r e b y  c e r t i f y  that t h e  f o l l o w i n g  a r e  t h e  
ana l  y s i  5 made on 2 samples  submi t - t f ld ,  

r e ~ i u l t s  

FILE: 4-692/P2 
DATE: AUGUST 4/84 
TYFE: K'OCK GEOCHEM 

o f  t h e  geachemical 

.. . ........ ........... .... _ _ _  -.. 
1.1 ', 
I 2 ... . 

... ...... .. ... 

......................................................... ......... . ....._.._I....._...._-..._.._I._........_.__._.___.___... _ _  

I 
i I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............... ............ ...... ................... .... .... I 
i 

....................................................................................... ..... . *: ! 

Certified by .- 
P ' .  - - 

I 

. ..-.I- ... ........ ... . .  ._._ .-.....- . . .  
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M I ~ - - - i € ~  Laibaraataries k%:d, UG 8 884 . .  
Specialists i n  # i n e r a 1  E n v i r o n m e n t s  

705 E S T  15th STREET NORTH VMCOUVER, B . C .  CANW V7H 172 

814 OR (604)988-4521 T E L E X a  04-392826 

CER7-2-F%CA-T€ OF ASSAY 

COMPANY: WELCOME NORTH M I N E S  
PROJECT: PEARL U N I O N  
fiTTENTI0N: TOPI DROWN 

F1 LE: 4-692R 
DATE: (KIGUST 8/W 
TYPE: ROCK ASSAY 

We hereby  c e r t i f y  t h a t  t h e  following a r e  assay results f o r  s a m p l e s  s u b m i t t e d .  

SAMPLE A U  AU 
NUMBER G/TONPIE O Z / T O N  

3175 2.64 0 w 077 
3177 €3.46 0.247 
3181 4-68 0 .  195 
3183 2.28 0.066 
3186 3.52 0. 1 0 3  

_I____ 

3194 
5199 
320 1 

-- 3203 
3204 

,/, \ 

2.48 0. 072 
2.83 0.083 
1.53 0.045 . .  

5.37 0.098 
3 .  o2 0. 088 

> .  

2.37 0. 069 
r63 

,207 - 

3209 1.35 (1). 039 
321 0 3.40 0 .  099 

.- -I_ . u 
C e r t i f i e d  by 

MIN-EN LABORATORIES LTD. 














































