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SUMMARY AND CONCLUSIONS 

The N o r t h a i r  p rope r t y  was op t ioned  i n  1987. The o b j e c t i v e  o f  

t h e  1987 program was t o  o u t l i n e  areas o f  geology t h a t  a re  favourab le  f o r  

t h e  occurrence o f  Zn-PB-Cu-Ag-Au vo lcanogenic  massive su lph ide  depos i t s .  

T h i s  was accompl i shed through a  proyrarn o f  geo log i ca l  mappi ng, whole 

r ock  geochemistry,  and ground f o l l ow -up  o f  a i r b o r n e  geophys ica l  

anomal i e s .  

The p r o p e r t y  i s  u n d e r l a i n  by v o l c a n i c  and sedimentary rocks o f  

t h e  Lower Cretaceous Gambier Group which a re  i n t r u d e d  by Cretaceous t o  

T e r t i a r y  i n t e r m e d i a t e  p l  u tons  o f  the  Coast I n t r u s i v e  Complex. These 01 der  

r ocks  a re  c u t  by and unconforrnahly o v e r l a i n  by b a s a l t i c  and f e l s i c  dykes 

arid f l ows  o f  t he  T e r t i a r y  t o  Quate rnary  G a r i b a l d i  Group. 

The Gambier Group rocks  can be d i v i d e d  i n t o  two 2500 metre  

t h i c k  s t r a t i g r a p h i c  u n i t s ,  a  Lower Vo l can i c  U n i t  and an Upper Vo lcan ic  

U n i t .  The v o l c a n i c  rocks i n  b o t h  u n i t s  a r e  c a l c - a l k a l i n e .  The Lower 

Vo l can i c  U n i t  i s  composed o f  equal p r o p o r t i o n s  o f  e p i c l a s t i c  sediments 

and d a c i t i c  t o  a n d e s i t i c  p y r o c l a s t i c s .  The sediments a re  predominant ly  

wilcke and greywacke w i t h  l e s s e r  in te rbedded  s i 1  t s t o n e  and a r g i l l i  t e .  

The v o l c a n i c  component i s  made up o f  b recc i a ,  l a p i l  li t u f f ,  c r y s t a l  t u f f  

and t u f f .  The l a r g e  volume o f  sedimentary m a t e r i a l  throughout  the lower  

u n i t  i n d i c a t e s  t h a t  i t  formed i n  a  d i s t a l  v o l c a n i c  env i ron~nent .  I n  

c o n t r a s t ,  t he  Upper Vo lcan ic  U n i t  i s  composed o f  a n d e s i t i c  to d a c i t i c  

p y r o c l  a s t i c s  w i t h  on1 y  minor  i n t e r c a l  a t ed  wacke, s i 1  t s t o n e  and 

a r g i 1 1  i te .  The presence o f  angu la r  v o l c a n i c  b r e c c i a  and l a p i l l  i t u f f ,  

e s p e c i a l l y  i n  t he  l owe r  h a l f  o f  the  Upper Vo lcan ic  U n i t  and the  smal l  

volume o f  sediments i n d i c a t e s  t h a t  i t  formed i n  a  more proximal vo l can i c  

environment.  



The N o r t h a i r  Mine i s  a  former g o l d  producer and from 1976 t o  

1982 i t  produced 492,770 tonnes o f  o re  c o n t a i n i n g  1.77% Zn, 1.22% Pb, 

11.6 g / tonne Au and 63.0 g / tonne Ag. I t  i s  b e l i e v e d  t o  be a t  l e a s t  i n  

p a r t  a  s t r a t i  form vo lcanogenic  depos i t .  A v o l c a n i c  b r e c c i a  and l a p i l l  i 

t u f f  h o r i z o n  near t he  base o f  t he  Upper Vo l can i c  U n i t  i s  h o s t  to the  

N o r t h a i  r M i  ne. The su l  ph i  de m inera l  i z a t i o n  occurs  as d i  ssemi na t i ons  and 

l a y e r s  i n  a  s i l i c e o u s  carbonate h o r i z o n  ( M i l l e r ,  1979). Th i s  h o r i z o n  has 

been f a u l t e d  i n t o  f o u r  zones t h a t  form a  r e l a t i v e l y  cont inuous,  near 

v e r t i c a l  , n o r t h w e s t e r l y  t r e n d i n g  minera l  i z e d  sheet t h a t  has been t r aced  

f o r  1200 metres a long  s t r i k e ,  a t  l e a s t  300 metres down d ip ,  and i s  1 t o  

7m1etres wide. D r i l l i n g  and min ing  has d e f i n e d  the  zones a long s t r i k e  b u t  

t hey  a r e  s t i l l  open a t  depth. The n o r t h e r n  ha1 f o f  t he  m i n e r a l i z e d  

ho ' r i zon  i s  w ide r  and con ta i ns  more l ead -z i nc  su lph ides  t h a t  a re  l o c a l l y  

massive. The b e s t  p o t e n t i a l  f o r  massive su lph ide  m i n e r a l i z a t i o n  appears 

t o  be a t  depth on t h e  n o r t h e r n  h a l f  o f  the  h o r i z o n  beneath t he  D iscovery  

and C zones. These zones have been p r e v i o u s l y  d r i l l  t e s t e d  t o  an 

e l e v a t i o n  of 825 metres which i s  150 metres below t h e  sur face .  

A i  rbo rnne  geophysics out1 i ned severa l  areas o f  weak anomal ous 

c o n d u c t i v i t y .  E i g h t  smal l  g r i d s  were p laced  over  these areas. 

S ~ ~ b s e q u e n t  geo log i ca l  mapping revea led  t h a t  o n l y  one o f  the  g r i d s  i s  

u n d e r l a i n  by v o l c a n i c  b r e c c i a  and l a p i l l i  t u f f  o f  the  Upper Vo lcan ic  

U n i t .  Fo r  t h i s  reason, t he  tnassive su lph ide  p o t e n t i a l  o f  seven o f  these . 
areas i s  cons idered  poor. The mapping a1 so i n d i c a t e s  t h a t  most o f  the 

weak conductors  a re  caused by a r g i l l i t e ,  shear zones o r  f a u l t s .  

S o i l  sampl ing d i d  no t  revea l  any s i g n i f i c a n t  new anomal i e s ,  nor  

was any i m p o r t a n t  new m i n e r a l i z a t i o n  l o c a t e d  i n  1987. 



An e x t e n s i v e  program o f  r o c k  geochemis t ry  (546  whole r o c k  

samples) r e v e a l e d  t h a t  t h e  p y r o c l a s t i c  dac i  t e ,  andesi  t e ,  and basal  t o f  

t h e  Upper V o l c a n i c  U n i t ,  w i t h i n  100 met res  o f  t h e  N o r t h a i r  

m i n e r a l  i z a t i o n ,  i s  c h a r a c t e r i z e d  hy d e p l e t i o n  i ti sodium, c a l c i u m  and 

s t l ron t ium and en r i chment  i n  potassium, rub id ium,  manganese, bar ium, 

coipper and z i n c .  Four  o t h e r  areas were o u t l i n e d  w i t h i n  t h e  Upper 

V o l c a n i c  U n i t  t h a t  have a  s i r n i l  a r  d e p l e t i o n  and enr ichment  s i g n a t u r e .  

These f o u r  areas have exce l  l e n t  massive s u l  ph ide  p o t e n t i a l  . 



INTROWCTION 

Location, Access, and Physiography 

The N o r t h a i r  O p t i o n  (50" 08'N,  123" 06'W, NTS 92J/03) and 

C a l l a g h a n  C l a i m s  (59" 08'EI, 123" 09'W) a r e  l o c a t e d  w i t h i n  t h e  Coast  Range 

i l o u n t a i n s  o f  B r i t i s h  Columbia approx i rna te l y  10 k i l  ometres west  o f  t h e  

M u ~ n i c i  p a l  i ty o f  Whi s t 1  e r ,  42 k i  1  ometres n o r t h  o f  Squami sh and 9i) 

k i l  ometres n o r t h  o f  Vancouver ( f i g u r e s  1 and 2 ) .  

The B r i t i s h  Columbia Ra i lway,  Highway 99 and a  12,500 kV B.C. 

Hydro  l i n e  a r e  l o c a t e d  j u s t  5 k i l o m e t r e s  sou th  o f  t h e  p r o p e r t y .  Access 

to1 t h e  a rea  i s  v i a  a  good qua1 i ty g r a v e l  r o a d  t h a t  connec ts  t o  Highway 

99. Most  o f  t h e  a r e a  i s  a c c e s s i b l e  v i a  4x4 d i r t  roads  excep t  f o r  t h e  

a1 p i n e  a reas  i n  t h e  eas te rn -mos t  p a r t  o f  t h e  p r o p e r t y .  

Topography on t h e  p r o p e r t y  i s  v a r i a b l e  and o f t e n  s teep.  

E l e v a t i o n s  v a r y  f rom 700m above sea l e v e l  a l o n g  Cal  l a g h a n  Creek i n  t h e  

west ,  t o  1700m i n  t h e  e a s t e r n  t h i r d  o f  t he  p r o p e r t y .  

Cl imate 

The N o r t h a i r  Mine a rea  l i e s  w i t h i n  a  zone o f  heavy 

p r e c i p i t a t i o n ,  and a n n u a l l y  r e c e i v e s  250crn o f  wh ich  65% f a 1  1s  as snow. 

Normal tempera tu res  r a r e l y  d i p  be low -17°C i n  w i n t e r  and r a r e l y  exceed . 
27°C i n  summer. Snow can be expec ted  between Oc tober  1 and J u l y  1. 

Claims 

The N o r t h a i r  O p t i o n  and C a l l a g h a n  c l a i m s  a r e  con t iguous .  

The N o r t h a i r  O p t i o n  c o n s i s t s  o f  t h e  f o l l o w i n g  c l a i m s  c o n t a i n i l q  

118 u n i t s  ( s e e  f i g u r e  3 ) .  
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CLAIM NAME UNITS RECORD LOCATION RECORD EXPIRY 

NUMBER DATE DATE DATE 

N o r t h a i r  1 20 747 J u l  15,'80 Aug 11,'80 Aug 11,'92 

N o r t h a i r  2 15 748 J u l  16,'80 Aug 11,'80 Aug 11,'92 

N o r t h a i r  3 15 749 J u l  15,'80 Aug 11,'80 Aug 11,'92 

N o r t h a i r  4 15 750 J u l  16,'80 Aug 11,'80 Aug 11,'92 

N o r t h a i r  5 15 751 J u l  15,'80 Aug 11,'80 Aug 11,'92 

N o r t h a i r  6 16 752 J u l  17,'80 Aug 11,'80 Aug 11,'92 

N o r t h a i r  7 6 2135 May 8,'87 May 12,'87 May 12,'88 

N o r t h a i r  8 6 2136 May 8,'87 May 12,'87 May 12,'88 

Rose 10 2132 Apr 30,'87 May 12,'87 May 12,'90 

I n  add i t i on ,  N o r t h a i r  c la ims 1,2,3 and 4 a r e  p a r t i a l l y  covered 

by the  390 acre  Produc t ion  Lease P-1. Exp i ry  dates are sub jec t  t o  

approval by t he  Go1 d Commi ss ioner .  

The Cal laghan proper ty  cons i s t s  o f  the f o l l o w i n g  c la ims t h a t  

c:ontain 92 u n i t s  (see f i g u r e  3 ) .  

CLAIM NAME UNITS RECORD LOCATION RECORD EXPIRY 

- NUMBER DATE DATE DATE 

Cal laghan 1 20 

Cal laghan 2 6 

Edna 1 15 

Edna 2 15 

Edna 3 18 

Edna 4 9 

Edna 5 3 

A1 ex 1 4  

A1 ex 2 2 

Nov 16, '85 

Nov 14,'85 

Nov 14,'85 

Nov 14,'85 

Nov 14,'85 

Nov 14, '85 

Nov 14,'85 

Nov 14, '85 

Nov 14,'85 

Nov 20,'85 Nov20, '88 

Nov 20,'85 Nov 20,'88 

Nov20, '85 Nov20, '90 

Nov 20,'85 Nov 20,'90 

Nov 20,'85 Nov 20,'88 

Nov 20, '85 Nov 20, ' 91 

Nov20, '85 Nov20, '88 

Nov 20, '85 Nov 20, ' 91 

Nov 20, '85 Nov 20, ' 91 



C a l l a g h a n  2  
1 8 8 1  

2 S x 3 W  

E d n a  1 
I 8 8 2  

5 N x 3  W  

E d n a  3  
1 8 8 4  

6 S x 3 W  

E d n a  5 
* 1 8 8 6  

3 S x  l E  

m e t r e s  

\ 
I FALCONBRIDGE LIMITED 

CLAIM LOCATION MAP 
Cal laghan Creek  Area  

B r i t i s h  Columbia 
NTS: 92  J / 3  

I D a t e :  M a y  1 9 8 7  D r a w n  b y :  B J M  

Figure 3 



Property H i  story 

I n t e r e s t  i n  t he  Cal laghan Creek pendant dates back t o  the e a r l y  

1900's.  The e a r l i e s t  recorded work i s  noted i n  t he  1924 B.C. Dept. o f  

Mines Annual Repor t .  Two occurrences a re  mentioned; t he  Blue Jack and 

t h e  A s t r a  base metal  occurrences ( p r e s e n t l y  known as the  S i l v e r  Tunnel 

and Ted i  P i t  by t h e i r  c u r r e n t  owners), which occur 7  and 5 km southwest 

o f  t h e  N o r t h a i r  M i  ne r e p e c t i v e l y .  

I n  1972 N o r t h a i r  Mines Ltd .  op t i oned  c l a ims  near the  eas te rn  

i i ia rg in  o f  t he  C a l l  aghan Creek pendant and subsequent ly de f i ned  t h ree  

zolnes c o n t a i n i n g  po l yme ta l l  i c  su l  ph ide ore.  The minera l  i z a t i o n  v a r i e s  

f rom massive t o  d isseminated t o  v e i n  t ype  (Dickson e t  a1,1975). Between 

1976 and 1982 N o r t h a i r  Yines L td .  mined and m i l l e d  492,770 tons  o f  o re  

g r a d i n g  1.77% z i n c ,  1.22% lead,  11.6 g l t o n n e  g o l d  and 63.0 g/ tonne 

s i l v e r .  

The N o r t h a i r  P rope r t y  was op t i oned  i n  1987 f rom N o r t h a i r  Mines 

L i m i t e d  by Fa l conb r i dge  L im i t ed .  

The Cal laghan p rope r t y  was s taked by K i d d  Creek Mines Ltd. ,  a  

w h o l l y  owned s u b s i d i a r y  o f  Fa lconbr idge  L i m i t e d  i n  1985. I n  1986 t h e  

f o l l o w i n g  work was c a r r i e d  ou t  i n  t he  p e r i o d  August 18 t o  Oct.  24, 1986. . 
-geo log i ca l  mapping a t  a  sca le  o f  1:10,000 wes t  o f  Cal laghan Creek. 

- rock geochemistry,  98 whole rock samples and 33 geochemical samples 

analysed f o r  Cu, Pb, Zn, Ag, Ba, and Au. 



1987 Work Programne 

Work completed from March 2 9 ,  1987 t o  October 14, 1987 

consisted of,  

1') Airborne geophysics over the en t i re  Northair option area and part of 

the Callaghan property. The resul ts  are covered in a separate 

report. ( McConnel 1 1987) 

2 )  Line-cutting of 51.4 km on 9 separate grids t o  follow-up airborne 

geopysical anomalies. See figure 2 fo r  their  location. Line spacing 

was 100 metres and stations were established every 20 metres. 

Call aghan Property Northai r Option 

Grid ' A '  

Grid ' B '  

Grid ' C '  

Grid ' D l  ( e a s t )  

Grid I D '  (west) 

Grid ' E l  

Grid I F '  

Grid ' G I  

Grid ' H I  

4. l k m  

4. l k m  

1.3km 

5.lkm 

15.2km 

5.3km 

4.5km 

Grid ' H I  was cut t o  evaluate a showing, and not to follow-up any of 

of the ai rborn targets.  

3 )  Geophysics consisting of I P ,  MAG and VLF over 51.4 km of cut l ine  on 

nine grids l i s t ed  above. Results of these surveys are covered in a 

separate report (Hendrickson, 1987). 



4 )  Geological mapping of the e n t i r e  Nor tha i r  Option a rea  and pa r t s  of 

t h e  Callaghan Property e a s t  of Callaghan Creek was c a r r i e d  out a t  a 

s c a l e  of 1:5000. 

511 Geological mapping of the nine c u t  l i n e  g r i d s  1 i s t e d  in 2 above a t  a 

sca l  e of 1 : 2000. 

6:1 Geochemical rock ch ip  sampling of 740 samples of which 194 were 

yeocheniically analysed f o r  C u ,  P b ,  Z n ,  Ag, A u ,  and Ba, and 546 were 

analysed f o r  1 7  whole rock elements plus Cu  and Z n .  

7:1 S o i l  sampling of the g r i d s  under 2 above in  a r eas  not covered by 

previous geochemical surveys completed by Northair  Hines Ltd. A t o t a l  

of 780 samples were c o l l e c t e d  and analysed for  C u ,  P b ,  Z n ,  Ag, and 50 

samples f o r  Ba. 

8 )  Over 15,000 f e e t  (4,572m) of d r i l l  core  was re-logged. This  includes 

a l l  of the holes  d r i l l e d  by Northair  i n  1980, 1981 and 1986; a t o t a l  

of twenty-f ive holes .  



REGIONAL GEOLOGY 

The N o r t h a i r  Mine area i s  l o c a t e d  i n  t he  Coast Range o f  B r i t i s h  

Columbia w i t h i n  a  Lower Cretaceous Gambier Group vo l can i c  and sedimentary 

r o o f  pendant. M i l l e r  e t  a1 (1978) descr ibe  the  Cal laghan Creek Pendant 

a  '5 : "one o f  many n o r t h w e s t e r l y  t r e n d i n g  vo l can i c  and vo l can i c  

sedimentary pendants w i t h i n  the  southern p a r t  o f  the  Coast Range P l u t o n i c  

Complex. The pendant rocks a re  v a r i a b l y  metamorphosed and commonly a re  

c l i a r a c t e r i z e d  by a  s t r ong  no r t hwes te r l y  t r e t i d i  ng f o l  i a t i o n .  The Coast 

Range P l u t o n i c  Complex i n  the area c o n s i s t s  o f  many p l u tons  t h a t  range i n  

compos i t i on  f rom d i o r i t e  t o  qua r t z  monzonite. A western zone o f  

i n t r u s i o n s  i s  p redominan t l y  Cretaceous whereas an eas te rn  zone i s  E a r l y  

T e r t i a r y .  " 

Con tac ts  between r o o f  pendants and the  sur round ing  p l u t o n i c  

r ocks  a r e  o f t e n  sharp and commonly a re  narrow shear zones, whose 

o r i e n t a t i o n  i s  s u b p a r a l l e l  t o  the  main f o l i a t i o n  o f  t he  r o o f  pendant. 

Severa l  T e r t i a r y  t o  Qua te rna ry  vo l can i c  cen t res  form a n o r t h  by 

n o r t h w e s t e r l y  t r e n d i n g  be1 t c o n t a i n i n g  accumulat ions o f  f l  ows and 

p y r o c l  a s t i c s  f rom basal  t t o  r h y o l  i t e  i n  composi t ion.  



PROPERTY GEOLOGY 

Introduct ion 

Mapping o f  t he  e n t i r e  N o r t h a i r  Op t i on  and p a r t  o f  the Cal laghan 

p r o p e r t y  e a s t  o f  Cal laghan Creek was c a r r i e d  o u t  a t  a  sca le  1:5000. 

Ac ld i t i ona l  d e t a i l e d  mapping o f  9 n i n e  c u t  l i n e  g r i d s  was completed a t  a 

s c a l e  o f  1:2000. 

L i  tho1 ogy and Strat igraphy 

Rocks on t he  N o r t h a i r  Op t ion  and Cal laghan p rope r t y  can be 

d i v i d e d  i n t o  t h r e e  d i s t i n c t  s t r a t i g r a p h i c  groups. The o l d e s t  rocks a re  a  

5000 metre  t h i c k  sequence o f  vo l can i c  and sedimentary rocks  t h a t  

a r e  c o r r e l a t e d  w i t h  t h e  Lower Cretaceous Gambier Group. These rocks a re  

i n ~ t r u d e d  by t h e  Cretaceous t o  T e r t i a r y  p l u t o n i c  rocks o f  t he  Coast 

P l u t o n i c  Complex. The youngest  rocks  exposed a re  t he  T e r t i a r y  t o  

Qua te rna ry  b a s a l t  f lows, b a s a l t  dykes and f e l s i c  dykes o f  the  G a r i b a l d i  

Group. 

The geology as mapped a t  1:5000 i s  shown on f i g u r e s  4 and 5,  

and t he  Tab le  o f  Format ions i s  g i ven  i n  Tab le  1. 



TABLE 1 : TABLE OF FORMATIONS 

T~ERTIARY TO QUATERNARY 

GARIBALDI GROUP 

5 a )  V a l l e y  B a s a l t  
5 b )  B a s a l t  Dyke 
5 c )  F e l  s i c  Dyke 

CRETACEOUS TO TERTIARY 

COAST RANGE INTRUSIVE COMPLEX 

4 )  D i o r i t e  

LOWER CRETACEOUS 

GAMBIER GROUP 

H y b r i d  C o n t a c t  Rocks 

3a )  E p i d o t i z e d  H y b r i d  Rock 
3 b )  S i l i c i f i e d  T u f f  
3 c )  C h l o r i t e  S c h i s t  
3 d )  B i o t i t e  H o r n f e l s  and S c h i s t  

Upper V o l c a n i c  U n i t  

2a )  F e l d s p a r  C r y s t a l  B r e c c i a  
2b )  F e l d s p a r  C r y s t a l  L a p i l l  i T u f f  
2 c )  F e l d s p a r  C r y s t a l  T u f f  
2d)  F i n e  G r a i n e d  F e l d s p a r  C r y s t a l  T u f f  
2e )  Ash T u f f  
2 f )  S i l  t s t o n e  
29)  A r g i l l  i t e  
2h )  S i l i c e o u s  S i l t s t o n e  
2 i  ) Greywacke 

Lower V o l c a n i c  U n i t  

l a )  P o r p h y r i  t i c  V o l c a n i c  B r e c c i a  
l b )  F e l d s p a r  C r y s t a l  L a p i l l  i T u f f  
l c )  Mass ive  F e l  dspar  P o r p h y r i t i c  V o l c a n i c  
I d )  T u f f  
l e )  V o l c a n i c  Wacke 
I f )  Grey Wacke 
l g )  S i l  t s t o n e  
l h )  A r g i l l i t e  
li) S i l i c e o u s  S i l t s t o n e  



Garibaldi  Group (Uni t  5 )  

B a s a l t  f l ows  ( u n i t  5a) o f  the  G a r i b a l d i  group a re  exposed i n  and 

a l ong  Cal laghan and Madeley Creeks and t he  ad jacen t  low l y i n g  areas. 

Basal t dykes ( u n i  t 5b)  a re  common throughout  the  map area, va r y  

i n  w i d t h  f rom < l m  t o  over  5m, averag ing <2m, and appear t o  f o l l o w  

f a u l t s  and o t h e r  zones o f  weakness. Most o f  t he  dykes observed t r end  

n o r t h e r l y  p a r a l l e l  t o  t he  r eg iona l  f o l i a t i o n  b u t  a  m i n o r i t y  t r e n d  

e a s t e r l y  . 

F e l s i c  dykes ( u n i t  5c )  a re  l i g h t  p i n k i s h  grey weather ing 

aphani t i c  rocks  t h a t  l o c a l l y  c o n t a i n  qua r t z  eyes. They have s i m i l a r  

a t t i t u d e s  as t h e  b a s a l t  dykes 'and a1 so f o l l o w  zones o f  weakness. 

Coast Plutonic Complex (Uni t  4 )  

P l u t o n i c  rocks t h a t  range i n  compos i t i on  f rom d i o r i t e  to qua r t z  

monzoni te  sur round much o f  the  N o r t t i a i r  Op t i on  area and and Cal laghan 

p rope r t y .  The c o n t a c t  between t he  Gambier Group v o l c a n i c s  and sediments 

i s  u s u a l l y  marked by a  50 t o  l O O m  wide zone o f  h y b r i d i z a t i o n  and 

a1 t e r a t i o n ,  and l e s s  commonly i t  i s  a  sharp f a u l t e d  o r  sheared con tac t .  

Hybrid Contact Rocks (Uni t  3 )  

Ad jacen t  t o  the  d i o r i t i c  p l u t o n  t he  sediments and v o l c a n i c s  o f  

t h e  Gambier Group a re  h y b r i d i z e d  and a1 te red .  The a1 t e r a t i o n  o f t e n  

takes  t he  form o f  a  p r o g r e s s i v e l y  more i n t ense  e p i d o t i z a t i o n ,  and 

shear ing ,  as t h e  p l u t o n  c o n t a c t  i s  approached. Less commonly, t he  

t u f f a c e o u s  rocks  and ad jacen t  t o  the p l u t o n  a re  metamorphosed to a 

b i o t i t e  h o r n f e l  s  o r  c h l o r i t e  s c h i s t .  



L o c a l l y ,  t he  e p i d o t i z e d  h y b r i d  rocks c o n t a i n  lenses o f  l i g h t  

g rey  t o  w h i t e  s i l i c i f i e d  t u f f  t h a t  a re  up t o  20m t h i c k  and over 300 m 

1  ong. 

Gambier Group 

Vo lcan i c  and sedimentary rocks o f  t he  Gambier Group t h a t  have a  

s t r a t i g r a p h i c  t h i c kness  i n  excess o f  5,000 metres a re  exposed on the  

p rope r t y .  These rocks  can be d i v i d e d  i n t o  two s t r a t i g r a p h i c  u n i t s ;  a  

Lower Vo l can i c  U n i t ,  and an Upper Vo lcan ic  U n i t .  

Some o f  t he  ma jo r  d i f f e r e n c e s  between t he  l o ~ e r  and upper u n i t  

a r e  c o n t r a s t e d  be1 ow, 

Lower Uni t  Upper Uni t  

1) More t h a t  50% sediments. 1) Less than  5% sediments 

2 )  We1 1  s o r t e d  grey wackes 2 )  Grey wackes ra re .  

common. 

3 ) Deposi t e d  over  1  ong 3 )  Rap id  depos i t i on .  

p e r i o d  o f  tirne. 

4 )  S i n g l e  f ragment t ype  i n  4 )  Secondary f ragments types 

v o l c a n i c  b r e c c i a  and common i n  b r e c c i a  and 

l a p i l l i  t u f f .  l a p i l l i  t u f f .  

5 )  Fragment s i z e  v a r i a t i o n  5 )  Large and e r r a t i c  v a r i a t i o n  

low. i n  f ragment s i ze .  



The sou thern  two t h i r d s  o f  the  c o n t a c t  between the  two u n i t s  

appears t o  be a  f a u l t  con tac t .  On sur face  i t  i s  marked by a  l i neament  

and G a r i b a l d i  f e l  s i c  dyke rocks ou t c rop  a long  it. The presence o f  

f a u l t i n g  a t  t he  c o n t a c t  does n o t  r u l e  o u t  t h e  p o s s i b i l i t y  t h a t  the  two 

w i t s  a re  conformable.  The l o c a t i o n  o f  the  c o n t a c t  i s  w e l l  e s t a b l i s h e d  

i n  t he  sou thern  two t h i r d s  o f  t he  p rope r t y  b u t  n o r t h  o f  D iscovery  Creek 

t h e  exac t  l o c a t i o n  o f  t h e  c o n t a c t  i s  unce r t a i n .  

Lower Volcanic U n i t  ( U n i t  1) 

The Lower Vo l can i c  u n i t  i s  about 2500111 t h i c k  and i s  composed o f  

i i n t e r c a l a t e d  wacke, greywacke, s i 1  t s t one ,  a r g i l l i  t e ,  and andesi t i c  t o  

d a c i t i c  p y r o c l a s t i c  m a t e r i a l .  The sedimentary rocks  comprise a t  l e a s t  

h a l f  o f  t h i s  u n i t  and occur th roughou t  it. Two t h i r d s  o f  the sediments 

a,re wacke and greywacke. The vo l can i c  component i s  made up o f  b recc i a ,  

l a p i l l i  t u f f ,  massive f e l d s p a r  c r y s t a l  t u f f  and t u f f .  The l a r g e  volume 

o f  sedimentary m a t e r i a l  and the  r e l a t i v e l y  t h i n  (<100m), and a r e a l l y  

e x t e n s i v e  na tu re  o f  the  p y r o c l a s t i c  d a c i t e s  and andes i tes  suggest t h a t  

t h e  u n i t  was depos i ted  i n  a  d i s t a l  vo l can i c  environlnent.  

A t y p i c a l  c y c l e  o f  d e p o s i t i o n  w i t h i n  t he  Lower Vo lcan ic  U n i t  

beg ins  w i t h  a  p e r i o d  o f  quiescence and t he  accumulat ion o f  a r g i l l i t e .  

T h i s  i s  f o l l o w e d  by a  vo l can i c  e r u p t i o n  and the  d e p o s i t i o n  o f  a n d e s i t i c  . 
t o  d a c i t i c  t u f f ,  1ap i11 i  t u f f  and b recc i a .  The i n i t i a l  p y r o c l a s t i c  

m a t e r i a l  d i s r u p t s  t he  u n d e r l y i n g  a r g i l  li t e  and t he  f i r s t  10 t o  20 metres 

o f  t h e  p y r o c l a s t i c  rock i s  a r g i l l a c e o u s .  I n  a  s i n g l e  c y c l e  over  100 

metres o f  p y r o c l a s t i c  ma te r i  a1 may accumulate. Next, vo l can i c  wackes 

a r e  depos i t ed  and these wackes become b e t t e r  s o r t e d  and grade up i n t o  

g rey  wacke. The grey wacke grades up i n t o  s i l  t s t o n e  and a r g i l l i  t e .  The 

sediments can reach th icknesses  o f  500 metres o r  more. T b i n  ( < l o  



m e t r e s )  p y r o c l a s t i c  l a y e r s  o f  t u f f  and l a p i l l i  t u f f  a r e  a l s o  d e p o s i t e d  

d u r i n g  t h e  p e r i o d  o f  wacke d e p o s i t i o n .  The c y c l e  then  r e p e a t s  i t s e l f .  

The re  a r e  a t  l e a s t  t h r e e  m a j o r  c y c l e s .  

The P o r p h y r i t i c  V o l c a n i c  B r e c c i a  o f  u n i t  l a  i s  g rey  t o  dark  

g r e y ,  w i t h  25-70%, (1-15cm ( 1  oca l  l y  50cm) f ragmen ts  o f  coa rse  g r a i n e d  

f e l d s p a r  p o r p h y r i t i c  a n d e s i t e  and d a c i t e  s e t  i n  a  f i n e  g r a i n e d  m a t r i x  

w i t h  5  - 20%, <I-2mm p l a g i o c l a s e  c r y s t a l s .  The f ragments  a r e  

e s s e n t i a l l y  a l l  o f  t h e  same t y p e  and a r e  a n g u l a r  t o  sub-angu lar .  I n  

d r i l l  c o r e  i n d i v i d u a l  l a y e r s  o f  t h i s  u n i t  v a r y  f r o ~ n  3  t o  30 met res  i n  

t lh ickness.  F e l s p a r  C r y s t a l  L a p i l l i  T u f f  o f  u n i t  l b  i s  s i m i l a r  t o  u n i t  

l a  e x c e p t  t h a t  t h e  f ragmen t  s i z e  on average i s  l a p i l l i .  

The Mass ive  F e l d s p a r  P o r p h y r i t i c  V o l c a n i c  o f  u n i t  l c  i s  a  

mass ive  a n d e s i t i c  t o  d a c i t i c  c r y s t a l  t u f f  w i t h  10 t o  30"/,1agioclase 

c r y s t a l  s  and 0 t o  10% q u a r t z  eyes s e t  i n  a  f i n e  g r a i n e d  m a t r i x .  

The V o l c a n i c  Wacke o f  u n i t  l e  i s  a  l i g h t  g reen t o  green, 

mass ive  t o  l o c a l l y  banded, f i n e  t o  :nedium g r a i n e d  r o c k  t h a t  c o n t a i n s  30 

t o  59%, 0 .1  t o  0.5mm equant  p l a g i o c l a s e  g r a i n s ,  10  t o  20%, 0 .1  t o  0.3mm 

q u a r t z  g r a i n s  i n  an e x t r e m e l y  f i n e  g r a i n e d  groundmass o f  p l a g i o c l a s e -  

s e r i c i  t e - c h l o r i  t e - e p i d o t e - c a l  c i  t e .  The r o c k  i s  v e r y  p o o r l y  s o r t e d .  

L o c a l l y  t h e  wacke c o n t a i n s  up t o  5  t o  3 0 h a g n e t i t e  t h a t  occu rs  as 1 t o  . 
o v e r  lOmm bands wh ich  o f t e n  show sed imen ta ry  f e a t u r e s  silch as 

c ross -bedd i  ng and s o f t  sed iment  d e f o r m a t i o n .  

The Grey Wacke o f  u n i t  I f  i s  l i g h t e r  c o l o u r e d ,  b e t t e r  s o r t e d  

and c o n t a i n s  more q u a r t z  t h a n  t h e  v o l c a n i c  wacke. The greywacke 

commonly d i s p l a y s  graded bedding,  c r o s s  bedd ing,  and a t  one l o c a l i t y  

p e l  ecypod she1 1  s  were observed.  The greywacke u n i  t i s  p a r t i c u l a r l y  

abundant  towards t h e  e a s t  c e n t r a l  a rea  o f  Lower V o l c a n i c  l l n i t  where i t  

appears  t o  fo rm a  c l a s t i c  wedge t h a t  may r e p r e s e n t  a  pa leo-channe l .  



Upper Volcanic U n i t  

The Upper  V o l c a n i c  u n i t  i s  a t  l e a s t  2500m t h i c k  and i s  composed 

o f  andes i  t i c  t o  d a c i t i c  p y r o c l a s t i c  m a t e r i a l  w i t h  l e s s  t h a n  58 

i n t e r b e d d e d  sediments.  The l o w e r  10C)Om o f  the  u n i t  i s  made up o f  

v o l c a n i c  b r e c c i a ,  f e l d s p a r  c r y s t a l  l a p i l l  i t u f f ,  f e l d s p a r  c r y s t a l  t u f f ,  

t u f f  and no sed iments .  The upper  1500111 i s  composed o f  f e l d s p a r  c r y s t a l  

t u f f ,  t u f f ,  l e s s e r  l a p i l  l i  t u f f  and a t  l e a s t  two a r g i l l i  t e - s i 1  t s t o n e  

h o r i z o n s .  I n  a d d i t i o n  t o  becoming f i n e r  up s e c t i o n ,  u n i t  2  a1 so becomes 

f i n e r  towards t h e  south .  The absence o f  sediments,  apparen t  r a p i d  

d e p o s i t i o n ,  and t h e  a n g u l a r  v o l c a r i i c  b r e c c i a s ,  and l a p i l l  i t u f f s ,  wh ich  

o c c u r  i n  t h e  l o w e r  lOOOm o f  u n i t  2 i n d i c a t e  t h a t ,  a t  l e a s t ,  t h e  l o w e r  

h d l  f o f  Upper V o l c a n i c  U n i t  was d e p o s i t e d  i n  a  p rox ima l  v o l c a n i c  

env i ronmen t .  

The F e l d s p a r  C r y s t a l  B r e c c i a  o f  u n i t  2a c o n t a i n s  10 t o  30 

p e r c e n t ,  a n g u l a r  t o  sub-angu lar  f ragmen ts  t h a t  average 5 t o  15cm i n  

s i z e .  L o c a l l y ,  o c c a s s i o n a l  f ragmen ts  may be up t o  80 crn i n  d iamete r .  

The m a t r i x  i s  composed o f  f e l d s p a r  c r y s t a l  t u f f  o r  a  f i n e  g ra ined ,  

c h l o r i t i c ,  t u f f .  Most  (90%) o f  t h e  f ragments  a r e  o f  medium t o  coa rse  

g r a i n e d  f e l  d s p a r  p o r p h y r i  t i c  andes i  t e ,  d a c i  t e  and r a r e l y  r y h o l  i te .  The 

r e m a i n d e r  o f  t h e  f ragmen ts  a r e  o f  f i n e  g r a i n e d  t u f f ,  wacke and r a r e l y  

a r g i l l i  t e .  These secondary f ragmen ts  a r e  more common l o w e r  i n  the  u n i t .  . 
The F e l d s p a r  C r y s t a l  L a p i l l i  T u f f  o f  u n i t  2b i s  s i m i l a r  t o  u n i t  2a 

e x c e p t  t h a t  t h e  average f ragmen t  s i z e  i s  s m a l l e r .  

The F e l d s p a r  C r y s t a l  T u f f  o f  u n i t  2c and 2 d  c o n t a i n s  10 t o  30% 

p ' l a g i o c l a s e  c r y s t a l s  and 0  t o  10% a u g i t e  c r y s t a l s  wh ich  a r e  now a1 t e r e d  

t o  hornb lende.  I f  t h e  p l a g i o c l a s e  c r y s t a l s  a r e  l a r g e r  t h a n  2mm then  i t  

i s  d e s c r i b e d  as c o a r s e  g r a i n e d  and i f  most  a r e  l e s s  t h a n  one m i l  l i m e t r e  



t h e n  i t  i s  te rmed f i n e  g r a i n e d  ( u n i t  2d ) .  F e l d s p a r  c r y s t a l  t u f f  forms 

much o f  t h e  upper  ha1 f o f  t h e  Upper V o l c a n i c  U n i t .  

The Ash T u f f  o f  U n i t  2e c o n t a i n s  a  w ide v a r i e t y  o f  f i n e  g r a i n e d  

t u f f a c e o u s  r o c k s  t h a t  o c c u r  t h r o u g h o u t  t h e  Upper V o l c a n i c  U n i t .  

Structure 

A t  p r e s e n t ,  t h e r e  i s  no i n f o r m a t i o n  a v a i l a b l e  t o  i n d i c a t e  t h e  

n a t u r e  and e x t e n t  o f  f o l d i n g  a t  N o r t h a i r .  The d a t a  c u r r e n t l y  knoncn 

i n d i c a t e s  t h a t  t h e  Garnbier v o l c a n i c s  and sediments fo rm a  near  v e r t i c a l  

n o r t h - s o u t h  s t r i  k i  ng, homocl i n a l  sequence w i  t h  t o p s  t o  t h e  e a s t .  

Bedd ing  a t  N o r t h a i r  s t r i k e s  frorn 160" t o  200' w i t h  b o t h  e a s t  and west  

d-i ps  t h a t  v a r y  f r o n  45"  t o  v e r t i c a l  . No mi n o r  f o l d  s t r u c t u r e s  have been 

observed.  

A  p e r v a s i v e  c leavage  t r e n d s  f r o n  160" t o  180" and d i p s  s t e e p l y  

b o t h  t o  t h e  e a s t  and west .  The c leavage  i s  b e t t e r  deve loped i n  t h e  Upper 

V o l c a n i c  U n i t  as t h i s  u n i t  i s  more c h l o r i t i c  t h a n  t h e  Lower V o l c a n i c  

U n i t .  A d j a c e n t  t o  s t r o n g  1 i nearnents and /o r  f a u l t s  o t h e r  c leavage  

o r i e n t a t i o n s  do occur .  The c leavage  i s  l o c a l l y  weak ly  f o l d e d  o r  warped 

and a t  one l o c a l i t y  m i n o r  chev ron  f o l d i n g  was observed.  

Numerous f a u l t s  were observed i n  d r i l l  c o r e  and s t r o n g  

l i n e a m e n t s  i n d i c a t e  f a u l t i n g  i s  w idesp read  a t  N o r t h a i r .  I t  i s  however 

d i f f i c u l t  t o  de te rm ine  i f  t h e r e  a r e  any s u b s t a n t i a l  o f f s e t s .  I f  one 

t a k e s  t h e  o r e  h o r i z o n  as an example, i t  i s  c u t  i n t o  a t  l e a s t  f o u r  

segments by f a u l t s  none o f  wh ich  o f f s e t s  i t  by more than  200 met res .  



Geophysical Grids 

A t o t a l  o f  n i n e  g r i d s  were c u t  t o  f o l l ow -up  the  a i r b o r n e  

geophysics,  and i n  one case, t o  eva lua te  t he  ' J '  showing area. The g r i d s  

were mapped a t  a  sca le  o f  1:2000 and a re  shown i n  f i g u r e s  6 t o  14. 

The a i r b o r n e  geophysics i s  covered i n  t h e  1987 r e p o r t  by 

tkConnel1 and t he  ground geophysics i n  t h e  1987 r e p o r t  by Grant  

Hendr i  kson. 

Except  f o r  t h e  western h a l f  o f  g r i d  ' H '  and t he  eas te rn  h a l f  o f  

g r i d  ' E l  none o f  t he  g r i d s  a re  u n d e r l a i n  by vo l can i c  b r e c c i a  o r  l a p i l  li 

t u f f  o f  t he  Upper Vo lcan ic  U n i t .  Fo r  t h i s  reason t h e i r  massive su l  ph ide 

p o t e n t i a l  i s  cons idered  poor. Most o f  t he  c o n d u c t i v i t y  anornal i es 

de tec ted  on these g r i d s  a re  caused by g r a p h i t i c  and p y r i t i c  a r g i l l i  t e ,  

p y r i t i c  shear zones, and f a u l t s .  

The western h a l f  o f  g r i d  ' H '  i s  u n d e r l a i n  by l a p i l l i  t u f f  and 

c : rys ta l  t u f f  o f  t he  Upper Vo l can i c  U n i t .  Two n o r t h e r l y  t r e n d i n g  VLF 

anomal ies c u t  across t he  western h a l f  o f  g r i d  ' H I  f o r  500 metres (see 

f i g u r e  1 4 ) .  The eas te rn  most, and s t ronger ,  i s  assoc ia ted  w i t h  a  

bleached, p y r i t i c  and sheared f e l d s p a r  c r y s t a l  l a p i l  li t u f f  and t u f f .  

The rock  i s  n o t  geochemica l ly  anomalous. The weaker western anomaly i s  

c u t  i n  d r i l l  h o l e  S-11-00 and i s  caused by a  7 met re  wide f a u l t  zone. 

The eas te rn  h a l f  o f  g r i d  ' E l  i s  u n d e r l a i n  by b r e c c i a  and 

l a p i l l i  t u f f  o f  t h e  Upper Vo lcan ic  U n i t .  The VLF anomalies appear t o  be 

r e l a t e d  t o  f a u l t i n g  and shear ing  a t  and 100 metres eas t  o f  the c o n t a c t  

between u n i t s  1 and 2. Two areas o f  low r e s i s t i v i t y  and two areas o f  

h i g h  c h a r g e a b i l i t y  a re  l o c a t e d  over  t h e  Upper Vo lcan ic  U n i t  ( see  f i g u r e  

11). They a r e  n o t  c o i n c i d e n t .  T h e i r  cause i s  unknown. I t  i s  

recommended t h a t  when the  a l t e r e d  rocks o f  Area I t o  the  n o r t h e a s t  a re  

fo l lowed-up,  t h a t  t h e  g r i d  be extended south t o  i n c l u d e  t he  eas te rn  h a l f  

o f  g r i d  ' E l .  



M i  neral i zation 

Known m i n e r a l i z a t i o n  on the  I J o r t h a i r  p rope r t y  i s  con f i ned  to 

the  N o r t h a i r  Mine i t s e l f  and severa l  o t h e r  minor  showings t h a t  occur a t  

o r  near t he  a l t e r e d  c o n t a c t  w i t h  the  d i o r i t e  p l u ton .  

Northai r Mine 

The mine was i n  p roduc t i on  f rom 1976 u n t i l  June 1982. 

P roduc t i on  and reserves  rema in ing  a t  t he  

f o l l o w s  ( T a y l o r  1983).  

tonnes A u  A3 

g/ tonne g/ tonne 

M i  ned 492,7 70 11.6 63.0 

1983 Reserves 47,145 8.9 24.7 

Depos i t  t o t a l  539,915 11.3 59.7 

end o f  t h a t  p e r i o d  a re  as 

The N o r t h a i r  Mine i s  hosted by a  py roca l  s t i c  b r e c c i a  and l a p i l  li 

t u f f  h o r i z o n  near t he  bot tom o f  t he  Upper Vo lcan ic  U n i t .  The o r e  h o r i z o n  

has been f a u l t e d  i n t o  f o u r  zones, which form a  m i n e r a l i z e d  sheet t h a t  has 

been d e f i n e d  f o r  1200 metres a long  s t r i k e ,  a t  l e a s t  300 meters down a  . 
near  v e r t i c a l  t o  s teep w e s t e r l y  d i p ,  and i s  1 t o  7  metres wide. The f o u r  

zones f rom n o r t h  t o  south a re  the  D iscovery  Zone, the  C zone, the Marnan 

Zone and the  i d a n i f o l d  Zone(see f i g u r e  4 ) .  The m i n e r a l i z e d  ho r i zon  i s  a  

s i l i c e o u s  carbonate l a y e r  t h a t  con ta i ns  d issemina t ions  and d iscon t inuous  

l a y e r s  o f  su l ph ide  ( i , l i l l e r ,  1979). I n  1976 reserves  and metal con ten ts  

o f  t h r e e  o f  the  zones were l i s t e d  as f o l l o w s  ( M a n i f o l d  1976). 



Zone Tonnes Wid th  Au Ag C u  Pb Z n  

(m) g/ tonne g / tonne % % % 

M a n i f o l d  72,300 1.8 9.6 496.0 0.07 0.28 0.57 

Warman 189,000 2.5 23.3 29.1 0.24 1.45 2.39 

D i s c o v e r y  110,500 5.3 3.4 40.5 0.55 5.43 6.58 

M e t a l  c o n t e n t s  o f  t h e  v a r i o u s  zones a r e  as f o l l o w s  ( Y a n i f o l d  1976) 

Zone 

Mani f o l  d  - sou th -eas t  o r e  body 10.3 

M a n i f o l d  - n o r t h - w e s t  o r e  body 15.1 

M a n i f o l d  -no r th -wes t  end o f  12.0 

no r th -wes t  o r e  body 

W1arman -3500 (1067m) l e v e l  23.3 

Warman -3500 (1067m) l e v e l  18.9 

n o r t h - w e s t  o r e  body 

( f r o m  r a i s e  and d r i f t )  

Warman -3250 (991m) l e v e l  29.1 

D i  scovery- (  diamond d r i  11 i ng) 3.4 

T h i s  i n f o r m a t i o n  i n d i c a t e s  t h a t  t h e  m i n e r a l i z e d  h o r i z o n  i s  

s i l v e r  r i c h  and base meta l  poor  t o  t h e  sou theas t  i n  t h e  M a n i f o l d  zone. 

As one moves n o r t h w e s t  t h e  s i l v e r  c o n t e n t  decreases and t h e  copper,  l e a d  

i ind z i n c  c o n t e n t  i n c r e a s e s .  There i s  a l s o  some i n d i c a t i o n  t h a t  t h e  l e a d  

c o n t e n t  may decrease down d i p  i n  t h e  Warman zone. Su lph ide  c o n t e n t  i s  



l o w e s t  i n  t h e  M a n i f o l d  Zone and areas o f  massive banded s p h a l e r i t e -  

ga lena a re  r e p o r t e d  i n  t h e  D iscovery  Zone ( M i l l e r ,  1979).  The average 

w i d t h  o f  the  h o r i z o n  i s  1.8 metres a t  t h e  M a n i f o l d  Zone, 2.5 metres i n  

t h e  Warman Zone, and 5.3 lnetres i n  the  D iscovery  Zone ( M a n i f o l d  1976).  

The Man i f o l d  zone i s  over  300 met res  long.  It has been mined 

f rom the  su r f ace  a t  3800 f e e t  (1158111) above sea l e v e l  down t o  the  3450 

foiot  (1052m) l e v e l .  D r i l l i n g  i n d i c a t e s  t h a t  i t  does n o t  con t inue  to the 

sou th  b u t  i t  appears t o  be open a t  depth. 

The Warman zone i s  about 400 metres long.  I t  was mined from 

s u r f a c e  (3650 f e e t  (1113m) above sea l e v e l )  down t o  the  2800 f o o t  l e v e l  

(853111). T h i r t y - s i x  d r i l l  ho les  have i n t e r s e c t e d  t he  zone below the  2800 

f o o t  l e v e l  and i n d i c a t e  t h a t  i t  con t inues  t o  the  2300 f o o t  l e v e l  (701111). 

The C zone i s  l o c a t e d  i n  the  area between t he  D iscovery  and the  

Warnian zones and was n o t  mined as N o r t h a i r  d i d  n o t  o u t l i n e  any 

s i g n i f i c a n t  g o l d  bea r i ng  zones. The zone has been t r aced  a long s t r i k e  

f o r  300 met res  and down d i p  f o r  200 metres.  

A t o t a l  o f  20 h o l e s  were d r i l l e d  on the  C zone. Most o f  the 

h o l e s  were d r i l l e d  above 3200 f o o t  l e v e l  (975m) and i n d i c a t e  t he  zone 

above t h i s  e l e v a t i o n  i s  l e s s  than two metres wide and weakly . 
m i n e r a l i z e d .  The o n l y  t h r e e  ho les  d r i l l e d  below t he  3200 f o o t  l e v e l  

r e t u r n e d  the  f o l  1  owing r e s u l  t s .  

Ho le  Length Au Ag Pb Zn E l e v a t i o n  
(rn) ( g l t o n n e )  ( g l t o n n e )  ( % I  ( % )  ( f e e t )  

S-35-77 2.6 tr. 17.8 1.85 2.98 2824 (861m) 
5-38-77 4.6 tr. tr. 0.87 1.33 3080 (939m) 
S-90-77 3.1 0.34 6.9 na na 3172 (967111) 

na - n o t  assayed 



The Discovery zone has been mined from surface t o  the 3200 foot 
level (975rn) a n d  dr i l l  tested t o  an elevation of 2770  fee t  (844m). The 
zone ends abruptly t o  the northwest where i t  appears t o  be faulted o f f .  

Drilling completed in 1977 and 1979 on the Discovery zone over an area 
300 f ee t  (90m) along strike and 500 fee t  (150m) down d i p  returned the 

fol 1 owi ng resul t s .  

Hol e  Length A u A g Pb  Z n  Elevation 
- ( m )  (gltonne) (gltonne) ( % I  ( % I  ( f e e t )  

t r .  
14.70 
1.37 
0.69 
1 .O3 
0.34 
1 .O3 
0.34 
t r .  
1 . 7 1  
0.34 
t r .  
t r .  

0.34 
t r .  
5.14 
1 .O3 
4.11 
6.51 
3.09 
t r .  
t r .  
0.69 
t r .  
t r .  
t r .  
t r .  

t r .  
51.4 
17.1 
36.7 
72.0 
11.3 
35 .O 
10.3 

6.5 
15.4 
51.4 

3.4 
13.7 

0.3 
t r .  
5.5 
1 .o 
4.5 
2.1 
2.1 

15.4 
3.4 
1 .o 
3.4 
t r .  
t r .  
t r .  

na - n o t  assayed 



The d r i l l i n g  on t he  D iscovery  Zone i n d i c a t e s  t h a t  the  l e a d  and 

z i n c  c o n t e n t  decreases w i t h  depth.  The l e a d  and z i n c  va lues i n  the  C 

zone d r i l l i n g  show a  r e l a t i v e  inc rease  w i t h  depth.  T h i s  may i n d i c a t e  

t h a t  a  zone o f  h i g h e r  l e a d  and z i n c  va lues plunges t o  the  south a long the  

hor i zon ;  s t a r t i n g  i n  the  D i cove ry  zone a t  sha l low depth and extending 

toward  t h e  C zone a t  depth. 

'J' Showing 

The ' J '  showing i s  l o c a t e d  e a s t  o f  t h e  Warman zone and 

s t r a t i g r a p h i c a l  l y  above t he  r n i  ne ra l  i z e d  mine hor i zon .  It i s  u n d e r l a i n  by 

f e l d s p a r  c r y s t a l  t u f f ,  t u f f  and minor  a r g i l  l i t e  o f  t he  Upper Vo lcan ic  

U n i t .  The showing area l i e s  w i t h i n  100 metres o f  t he  d i o r i  t e  p l u t o n  and 

t h e  rocks  have been e p i d o t i z e d  and l o c a l l y  s t r o n g l y  s i l i c i f i e d .  The 

geology o f  t h e  showing i s  shown i n  f i g u r e  15. 

Three minor  occurrences o f  m inera l  i z a t i o n  make up t he  ' J  ' 
showing. The f i r s t  o f  which con ta i ns  10% s p h a l e r i t e  over  a  one metre 

w i d t h  i n  a  c h l o r i t i c  f e l d s p a r  c r y s t a l  t u f f .  The second i s  a  one metre 

zone o f  ep i  d o t i z e d  t u f f  t h a t  con ta i ns  5% sphal  e r i  t e  and 10% magnet i te .  

The t h i r d  i s  a  30cm wide l a y e r  i n  a  s t r o n g l y  e p i d o t i z e d  t u f f  t h a t  

c o n t a i n s  10% c h a l c o p y r i t e .  None o f  t he  zones extend f o r  more than t h ree  

metres a long  s t r i k e .  The area was d r i l l e d  by N o r t h a i r  Mines L td .  i n  1980 . 
when seven d r i l l  ho les  were completed, none o f  which i n t e r s e c t e d  any 

s i g n i f i c a n t  m inera l  i z a t i o n .  

A l l  m i n e r a l i z a t i o n  i s  i n t e r p r e t e d  as be ing  r e l a t e d  t o  the  

, i n t r u s i o n  o f  t he  d i o r i  t e  and subsequent a1 t e r a t i o n  o f  t he  ad jacen t  

vo l can i cs .  
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'PAC ' Showi ng 

T h i s  showing i s  l o c a t e d  500 metres south o f  t he  ' J '  showing. A 

25cm wide seam o f  20% p y r i t e  and 20% magnet i te  occurs  i n  a  

s i l i c i f i e d - e p i d o t i z e d  t u f f  o f  the Upper Vo l can i c  U n i t .  The s i l i c i f i e d  

zone i s  2 t o  3 metres wide and extends f o r  a t  l e a s t  6 metres a long 

s t r i k e .  Grab samples c o l  l e c t e d  c o n t a i n  up t o  3% z i n c .  M inera l  i z a t i o n  

( ippears t o  be r e l a t e d  t o  the c o n t a c t  metamorphic a l t e r a t i o n  caused by t he  

d i o r i t e  t h a t  i s  p r o j e c t e d  t o  occur  a t  depth below t he  showing area. 

'E'  Showing 

T h i s  showing i s  l o c a t e d  1000 metres sou th  o f  t he  ' J '  showing and 

, i s  j u s t  west o f  g r i d  F. It i s  u n d e r l a i n  by a  s i l i c i f i e d  and e p i d o t i z e d  

t u f f  o f  t he  Upper Vo lcan ic  U n i t  t h a t  i s  i n t r u d e d  by d i o r i t e .  Copper 

m i n e r a l i z a t i o n  occurs  i n  a  1 metre wide shear zone and i n  a  1 t o  2 metre  

w ide  q u a r t z  ve in .  Grab samples o f  copper r i c h  m a t e r i a l  c o n t a i n  up t o  10% 

copper and 2  oz / t on  s i l v e r .  A grab sample o f  e p i d o t i z e d  t u f f  con ta i ns  2% 

;zinc. 

The m i n e r a l i z a t i o n  i s  n o t  cons idered  impo r tan t  as i t  i s  

i n t i m a t e l y  assoc ia ted  w i t h  t he  a l t e r a t i o n  caused by t he  i n t r u s i o n  o f  the  

~ d i  o r i  t e .  . 

'JAC' Showing 

The 'JAC' showing occurs w i t h i n  a  b lack ,  weakly h o r n f e l  sed, 

massive,  d a c i t i c ,  f e l d s p a r  c r y s t a l  t u f f  o f  t he  Lower Vo lcan ic  U n i t .  The 

dac i  t e  i s  i n t r u d e d  by a  dark grey diabase dyke. Three grab samples 

c o l l e c t e d  a re  l i s t e d  below. 



Ba Cu Zn Pb Ag Au 
PP'n PP" PPm PPm PPm P P ~  

The f i r s t  sample i s  from a  30cm wide s p h a l e r i t e  r i c h  b r e c c i a  

zone ad jacen t  t o  t he  diabase dyke which can be t r a c e d  f o r  3  metres a long 

s t r i k e .  The o t h e r  two samples a re  o f  t he  d a c i t i c  c r y s t a l  t u f f .  

Z i n c  r i c h  f e l d s p a r  c r y s t a l  t u f f s  o f  t he  Lower Vo lcan ic  U n i t  a re  

common around the  JAC showing a t  t he  n o r t h  end o f  g r i d  C. See f i g u r e  39 

which shows anomalous z i n c  i n  rock.  It appears t h a t  t he  i n t r u s i o n  o f  t he  

d i o r i t e  and subsequent a1 t e r a t i o n  o f  t he  c r y s t a l  t u f f  has e l eva ted  i t s  

z i  nc con ten t .  

Other Minor Occurrences 

1) Discovery Creek 

D r i l l  h o l e  S-13-80 i n t e r s e c t e d  a  s i l  i c i f i e d ,  f r a c t u r e d ,  qua r t z -  

ve ined  zone from 43m t o  49m t h a t  con ta i ns  76ppm Cu, 1200ppm Pb, 

1700ppm Zn, 2.2ppm Ag and 520ppm Au ( sample A F l l 3 4 ) .  . 
2) South o f  Grid F Argill i te 

An ou t c rop  o f  Upper Vo l can i c  U n i t  a r g i l l i t e  t h a t  i s  l o c a t e d  

300111 south o f  g r i d  F  was c h i p  sampled over  4m. Sample AF1172 

c o n t a i n s  161 ppm copper, 790 ppm lead,  154 ppm z i nc ,  1.5 ppm 

s i l v e r  and 980 ppm barium. 



S O I L  GEOCHEMISTRY 

A l i m i t e d  program o f  s o i l  geochemistry was completed i n  1987 t o  

sample areas on t h e  geophys ica l  g r i d s  t h a t  had n o t  been p r e v i o u s l y  

covered by N o r t h a i r  Mines L td .  s o i l  surveys. The 1987 program covered 

a l l  o f  g r i d  ' A ' ,  a l l  o f  g r i d  'D1 (wes t ) ,  h a l f  o f  g r i d  'B '  and h a l f  o f  g r i d  

'D l  ( e a s t ) .  

Samples were c o l l e c t e d  every 20 metres on l i n e s  100 metres 

apa r t .  Every e f f o r t  was made t o  c o l l e c t  the  ' B '  ho r i zon .  I f  t h i s  was 

n o t  p o s s i b l e  then  the  o rgan ic  ' A '  h o r i z o n  was sampled. Samples were 

analysed f o r  Cu, Pb, Zn, Ag, by Bondar-Clegg Pc Co. L td .  us i ng  a  ho t  

HN03-HCL e x t r a c t i o n ,  and a t o q i c  absorp t ion .  I n  addi t i o n ,  50 samples were 

analysed f o r  bar ium by Bondar-Clegg us i ng  XRF. The a n a l y t i c a l  data  and 

more d e t a i l s  o f  t h e  a n a l y t i c a l  techniques a re  l i s t e d  i n  Appendix 2.  

Sample data,  i n c l u d i n g :  s o i  1  h o r i  zon , c o l  our ,  t e x t u r e  , depth, 

s i z e  f r a c t i o n  was recorded  on sheets which a re  on f i l e  w i t h  Fa lconbr idge  

Ltd .  i n  Vancouver. 

A t o t a l  o f  460 samples were c o l l e c t e d  on the N o r t h a i r  Op t i on  

and 320 were c o l l e c t e d  on the  Cal laghan p rope r t y .  The number o f  samples 

c o l l e c t e d  f rom i n d i v i d u a l  g r i d s  i s  1 i s t e d  be1 ow. 

G r i d  ' A '  206 

G r i d  ' 0 '  154 

G r i d  'D1 (wes t )  221 

G r i d  ' D 1 ( e a s t )  199 

Thresh01 ds were determined s t a t i s t i c a l  l y  and a re  1  i sted  be1 ow 

( a l l  va lues  i n  ppm). See Appendix 5 f o r  s t a t i s t i c s .  



Element blean Minimum Maxiurn Threshhol  d  

Cu 23.8 0.5 1050 100 

Pb 8.4 1 .O 8  5  2  5  

Z n  61 .O 3 .O 1700 200 

A g  0.17 0.05 0.90 0.4 

B  a  524.4 120 830 t o o  few samples 

The da ta  i s  d i sp l ayed  on f i g u r e s  16 t o  25 as l i s t e d  be1 ow. 

F i g u r e  16 : G r i d  A S o i l  Sample L o c a t i o n  
F i g u r e  17 : G r i d  A S o i l  Geochemistry Cu, Zn 
F i g u r e  18 : G r i d  A S o i l  Geochemistry Pb, Ag 
F i g u r e  19 : G r i d  B  S o i l  Sample L o c a t i o n  
F i g u r e  20 : G r i d  B  S o i l  Geochemistry Cu, Zn 
F i g u r e  21 : G r i d  6 S o i l  Geochemistry Pb, Ag 
F i g u r e  22 : G r i d  D west  S o i l  Sample L o c a t i o n  
F i g u r e  23 : G r i d  D west S o i l  Geochemistry Cu, Zn 
F i g u r e  24 : G r i d  D west S o i l  Geochemistry Pb, Ag 
F i g u r e  25 : G r i d  D e a s t  S o i l  Sample L o c a t i o n  
F i g u r e  26 : G r i d  D e a s t  S o i l  Geochemistry Cu, Zn 
F i g u r e  27 : G r i d  D e a s t  S o i l  Geochemistry Pb, Ag, Ba 

No s i g n i f i c a n t  s o i l  anomalies were de tec ted  on g r i d  ' A ' ,  g r i d  

' D l  (wes t )  o r  g r i d  'D l  ( e a s t ) .  

A z i n c - l e a d  anomaly i s  l o c a t e d  i n  the  no r t heas t  co rne r  o f  g r i d  

B  . The anomaly t r ends  nor th -nor thwes t ,  i s  150 metres long,  100 metres 

wide, and i s  open t o  the  nor th .  Z i nc  va lues range frorn 150 t o  300ppm 

and l e a d  va lues range from 40 t o  85ppm. The anomaly i s  l o c a t e d  over 

b i o t i  t e - h o r n f e l  s  c r y s t a l  t u f f s  o f  t he  Lower '401 can i c  Un i  t immediate ly  

a d j a c e n t  t o  t he  d i o r i t e  p l u ton .  Three geochemical rock samples o f  these 

c r y s t a l  t u f f s  c o n t a i n  126, 141 and 226ppm z i nc .  The anomalous s o i l  

geochemist ry  seen here i s  a t t r i b u t e d  t o  the  a1 t e r a t i o n  and subsequent 

Ibase metal  enr ichment  o f  the  t u f f s  caused by t h e  i n t r u s i o n  o f  t he  

' d i o r i  te .  



ROCK GEOCHEMISTRY 

A sys temat i c  program o f  rock  sampl ing o f  t he  Ganbier Group 

v o l c a n i c s  and sediments was completed i n  an e f f o r t  t o  c h a r a c t e r i z e  the 

rock  t ypes  chemical  l y  and t o  out1 i n e  areas o f  s i g n i  f i c a n t  hydrothermal 

a1 t e r a t i o n .  

A t o t a l  o f  546 whole rock samples were analysed f o r  Si02, 

A1203, CaO, MgO, Na20, K20, Fe203, MnO, T i02,  P205, 

Cr203, Rb, Sr, Y, Zr ,  Nb, Ba, Cu and Zn by Xray Assay Labo ra to r i es  

ILtd. u s i n g  XRF. I n  a d d i t i o n ,  194 rock  samples were analysed f o r  Cu, Pb, 

Zn, Ag, Au and Ba by Bondar-Clegg Co. L im i t ed .  Cu, Pb, Zn and Ag were 

determined us i ng  a h o t  HN03-HC1 e x t r a c t i o n  and atomic absorp t ion .  Ba 

was determined us i ng  XRF and g o l d  was determined us ing  f i r e  assay and 

,3tomic absorp t ion .  

The a n a l y t i c a l  data  and a n a l y t i c a l  techniques a re  l i s t e d  i n  

Appendix 2. The l o c a t i o n  o f  t he  samples i s  shown i n  f i g u r e s  3 1  and 32. 

Whole rock  samples taken from d r i l l  co re  a re  shown on the  d r i l l  sec t ions  

. i n  Appendix 7. 

Bo th  t h e  Jensen C a t i o n  p l o t  ( f i g u r e  28) and t he  AFM diagram 

( f i g u r e  2 9 )  i n d i c a t e  t h a t  t he  vo l can i c  rocks  a re  c a l c - a l k a l i n e .  The . 
,lensen Ca t i on  p l o t  shows t h a t  most o f  the v o l c a n i c  rocks va ry  from 

andes i t e  t o  d a c i t e  i n  composi t ion.  A p l o t  o f  Na20+K20 versus Si02 

( f i  gure 30)  suggests t h e  rocks tend  toward a sub-a1 k a l  i ne composi t i o n .  

The above t h r e e  diagrams were generated us ing  o n l y  u n a l t e r e d  

rock  samples. A rock  sample was cons idered  unal  t e r e d  i f  i t  had an ACNK 

a l t e r a t i o n  index  l e s s  than  2.0 and an Ish ikawa a l t e r a t i o n  index o f  l e s s  

t han  50.0. The ACNK and Ish ikawa i n d i c e s  were c a l c u l a t e d  us i ng  the  

f o l  1  owing formul as. 
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ACNK = ( ~ 1 ~ 0 ~ / 1 0 2 ) / (  (Ca0/56)+(Na20/62 )+(K20/94)  ) 

I: s h i  kawa = l oo * (  ( M ~ O + K ~ O  )/(Na20+K20+CaO+MgO) ) 

Hydrothermal A1 teration 

A n a l y s i s  o f  t h e  geochemical data  i n d i c a t e s  t h a t  the  t u f f s ,  

l a p i l l i  t u f f s  and b r e c c i a s  o f  the Upper Vo lcan ic  U n i t  w i t h i n  100 metres 

o f  t h e  mi n e r a l  i z e d  o re  h o r i z o n  a re  geochemical l y  ano~nal ous when compared 

t o  s i m i l a r  rocks  elsewhere. They a re  c h a r a t e r i z e d  by d e p l e t i o n  i n  sodium 

and s t r on t i um ,  1  oca l  d e p l e t i o n  i n  calc ium, enr ichment  i n  potassium, 

rub id ium,  and manganese, and l o c a l  enr ichment  i n  z i nc ,  copper and barium. 

Y t  i s  suggested t h a t  t h i s  anomalous geochemistry i s  due t o  hydrothermal 

a1 t e r a t i o n .  The d i s t r i b u t i o n  o f  the  anomalous samples f o r  these elements 

a r e  shown i n  the  f i g u r e s  l i s t e d  below. 

F i g u r e  31 
F i g u r e  32 
F i g u r e  33 
F i g u r e  34 
F i g u r e  35 
F i g u r e  36 
F i g u r e  37 
F i g u r e  38 
F i g u r e  39 
F i g u r e  40 

Sodi urn 
Cal c i  um 
S t r o n t i  um 
Po tass i  urn 
Ruhi d i  um 
Manganese 
Z inc  
Copper 
B a r i  um 
Ish ikawa A1 t e r a t i o n  Index  

Thresho ld  va lues used f o r  each element were determined . 
s t a t i s t i c a l l y  by examining the  va r i ous  popu la t i ons  t h a t  make up the 

d i s t r i b u t i o n  o f  va lues f o r  each element and ox ide.  The t h resho lds  used 

a r e  l i s t e d  below. The s t a t i s t i c s ,  h is tograms and c u l m u l a t i v e  l o g  p l o t s  

f o r  a l l  e lements and ox ides  can be found i n  Appendix 5. 

Element Threshhol  d  

Sodi um 
Cal c i  um 
S t r o n t i u m  
Po tass i  urn 
Rubi d i  um 
Manganese 
Z i n c  
Copper 
B a r i  um 

< 1.0 % 
< 1.0 % 
< 250 ppm 
> 7.0 % 
> 120 ppm 
> 0.25 % 
> 110 ppm 
> 60 ppm 
> 1400 ppm 



The f o l l o w i n g  areas a re  cons idered  t o  be s i g n i f i c a n t l y  a1 t e r e d  

and a re  ou t1  i n e d  on t he  above f i g u r e s .  

1 ) N o r t h a i  r ore h o r i z o n  

2 )  Area I 

3 )  Area I 1  

4 )  South Creek area 

5 )  D iscovery  Creek area 

6 )  JAC showing area 

7 )  G r i d  t3 area 

8)  J showing area 

Tab le  2 l i s t s  t he  samples t h a t  f a l l  w i t h i n  each o f  these 

anomalous areas. S i n g l e  sample anomal i e s  a re  l i s t e d  a t  the  end. Table 

:3 g i v e s  a b r i e f  d e s c r i p t i o n  o f  each a l t e r e d  rock.  

These a l t e r e d  areas were chosen by s e l e c t i n g  samples w i t h  

s i m i l a r  a l t e r a t i o n  p a t t e r n s  o f  enr ichment  and d e p l e t i o n  as those 

d i s p l a y e d  by t he  o re  hor i zon .  T h i s  approach has l e a d  t o  the i n c l u s i o n  

o f  some samples t h a t  a re  o n l y  m a r g i n a l l y  a1 te red .  T h i s  was done t o  

a1 l ow  areas o f  more s u b t l e  a1 t e r a t i o n  ad jacen t  t o  p o t e n t i a l  s i g n i f i c a n t  

(31 t e r a t i o n  t o  be detected.  A l l  rock  samples were screened us ing  the 

f o l l  owing combinat ion o f  ' re1  axed' thresh01 ds. . 

Potassium K20 > 3.0 % 

C a l c i  urn CaO < 3.0 % 

Sodium Na20 < 3.0 % 

Rubidium Rb > 50 ppm 

S t r o n t i u m  S r  < 500 ppm 



The rocks  t h a t  met these requi rements  were examined, and 

~unal  t e r e d  rocks  ( i e .  n o t  sodium dep le ted)  were r e j e c t e d .  Any sample 

w i t h  s i g n i f i c a n t  sodium d e p l e t i o n  was added t o  the  group o f  a1 t e r e d  

samples even i f  i t  d i d  no t  pass the  i n i t i a l  5 element t h r e s h o l d  screen. 

Each o f  t h e  a l t e r e d  areas i s  d iscussed below. 

1) Northair Ore Horizon 

The b recc i a ,  l a p i l l i  t u f f ,  c r y s t a l  t u f f  and t u f f  o f  the Upper 

'Volcanic U n i t  t h a t  h o s t  t he  i do r t ha i r  o re  h o r i z o n  c l a s s i f y  as 

ca lc -a1  k a l  i n e  basal  t s  t o  daci  tes .  There a re  some l o c a l  except ions t o  

t h i s  and some o f  the rocks c l a s s i f y  as t h o l e i i t i c  d a c i t e s  and r h y o l i  t es .  

'The t h o l e i i  t i c  c l a s s i f i c a t i o n  i s  caused by a  re1 a t i  v e l y  low magnesium 

con ten t  o f  these p a r t i c u l a r  samples. 

The a1 t e r a t i o n  p a t t e r n  shows some v a r i a t i o n  between the va r i ous  

m i n e r a l i z e d  zones; rocks  from the  D iscovery  Zone and the  C Zone (AD3814, 

AD3815, AD3965, AF1091, AF1092 and AF1095) a r e  o n l y  moderate ly  ca l  c i  urn 

dep le ted  and rocks around the V a n i f o l d  zone (AF5094 t o  AF5396) a re  very  

s t r o n g l y  dep le ted  i n  s t r o n t i u m  and c o n t a i n  ve ry  li t t l e  copper. 

2) Area I 

. 
T u f f s ,  c r y s t a l  t u f f s  and l a p i l l i  t u f f s  o f  t he  Upper Vo lcan ic  U n i t  

t h a t  u n d e r l i e  Area I show an a lmost  i d e n t i c a l  a l t e r a t i o n  p a t t e r n  t o  the  

o r e  ho r i zon ;  i e .  enr ichment  i n  potassium, rub id ium,  and bar ium and 

d e p l e t i o n  i n  s t r on t i um ,  sodium, and ca lc ium.  One n o t i c e a b l e  d i f f e r e n c e  

i s  t h a t  these rocks  a re  n o t  enr i ched  i n  manganese. Only two samples 

c o n t a i n  more than 0.20% MnO. The same i s  t r u e  f o r  z i n c  and copper as o n l y  

one sample c o n t a i n s  s i g n i f i c a n t  z i nc ,  and o n l y  one has s i g n i f i c a n t  

copper. These excep t ions  m igh t  be expected s ince  many o f  the a1 t e r e d  

samples c o l l e c t e d  i n  and surrounding the o re  h o r i z o n  a re  m inera l  i zed ,  o r  

1  i e  ve ry  c l o s e  t o  the  m i n e r a l i z e d  zone. 
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S o i l  sampl ing by N o r t h a i r  i n  t h i s  area d i d  no t  l o c a t e  any 

s i g n i f i c a n t  geochemical anornal i e s  except  f o r  two samples w i  t h  150ppm 

z i  nc. 

The a l t e r e d  rocks o f  Area I occu r  over  an area 1000 metres by 

300 metres.  They a re  li t h o l o g i c a l l y  s i m i l a r  t o  the rocks t h a t  h o s t  t he  

o r e  zones and may rep resen t  the  same s t r a t i g r a p h i c  p y r o c l a s t i c  u n i t  t h a t  

h o s t s  t h e  D iscovery  zone t o  the  no r t h .  T h i s  area d e f i n i t e l y  r e q u i r e s  

f u r t h e r  work t o  eva l  ua te  i t s  massive su l  ph ide  p o t e n t i a l  . 

3) Area I I 

Area I 1  i s  u n d e r l a i n  by a n d e s i t i c  t o  d a c i t i c  t u f f s ,  c r y s t a l  

t u f f s  and l a p i l l i  t u f f s  o f  t he  Upper Vo lcan ic  U n i t .  The a1 t e r e d  samples 

a r e  c r y s t a l  t u f f s  t h a t  have been s i l i c i f i e d ,  b leached and c o n t a i n  5 t o  

10% p y r i t e .  They a r e  ve ry  s t r o n g l y  dep le ted  i n  sodium, calc ium, 

manganese, s t r on t i um ,  copper, and z i n c ,  and enr i ched  i n  potassium, 

r u b i d i u m  and barium. 

The a rea l  e x t e n t  o f  t he  a l t e r a t i o n  i s  unknown and f u r t h e r  work 

i s  r e q u i r e d  t o  assess the  s i g n i f i c a n c e  o f  these a l t e r e d  Upper Vo lcan ic  

U n i t  t u f f s .  

4 )  South Creek Area 

The area i s  u n d e r l a i n  by dac i  t i c  and a n d e s i t i c  t u f f s ,  c r y s t a l  

t u f f s  and l a p i l l i  t u f f s  o f  the  Upper Vo l can i c  U n i t .  

A l t e r a t i o n  appears t o  be r e l a t e d  t o  nor th -sou th  shear zones 

w i  t h  l o c a l  b r e c c i a t i o n .  The rocks  a re  dep le ted  i n  ca lc ium,  manganese, 

and s t r on t i um ,  and enr i ched  i n  r ub id i um and barium. They a re  moderate ly  

dep le ted  i n  sodium and moderate ly  en r i ched  i n  potassium. 



Al though  t he  a l t e r a t i o n  i s  n o t  ve ry  in tense ,  i t  i s  recommended 

t h a t  t h i s  area be f u r t h e r  eva lua ted  because i t  i s  approx imate ly  on s t r i k e  

w i t h  Area 11. 

5 )  Discovery Creek Area 

The D iscovery  Creek area i s  marked by an ex tens i ve  area o f  

b l each ing ,  p y r i  t i z a t i o n ,  c a r b o n a t i z a t i o n  and f r a c t u r i n g  o f  f e l d s p a r  

c r y s t a l  t u f f s  and l a p i l l i  t u f f s  o f  the  Upper Vo lcan ic  U n i t .  The zone o f  

a l t e r a t i o n  t r ends  n o r t h w e s t e r l y  f o r  a t  l e a s t  200 metres and i s  over  100 

metres w i  de. 

A1 t e r a t i o n  i n  t h i s  area d i f f e r s  from the  o r e  h o r i z o n  i n  t h a t  i t  

i s  n o t  en r i ched  i n  potassium o r  rub id ium,  no r  i s  i t  s t r o n g l y  dep le ted  i n  

s t r on t i um .  Only two samples a re  b o t h  ca l c i um  and sodium deple ted.  The 

a rea  i s  cons i  s t a n t l y  anomalous i n  z i n c  and manganese. 

Two d r i l l  ho l es  have t e s t e d  t h i s  area. D r i l l  ho l e  S-13-80 

i n t e r s e c t e d  a s i l i c i f i e d  zone t h a t  con ta i ns  1700ppm Zn, 1500ppm Pb and 

520ppb Au over  5 metres.  D r i l l  h o l e  S-15-80 a1 though c o n f i r m i n g  the 

e x t e n s i v e  n a t u r e  o f  the  a l t e r a t i o n  d i d  n o t  i n t e r s e c t  any s i g n i f i c a n t  

base meta l  s. 
. 

The a1 t e r a t i o n ,  and p r o x i m i t y  o f  t h i s  area t o  the  D icovery  

Zone, which i s  l o c a t e d  200 metres t o  t he  southwest, i n d i c a t e s  t h a t  

f u r t h e r  work i s  warranted.  

6)  JAC Showing Area 

The JAC showing i s  l o c a t e d  i n  the  Lower Vo l can i c  U n i t  i n  an 

a rea  o f  massive p o r p h y r i t i c  andes i tes  and d a c i t e s  t h a t  a re  in te rbedded  

~i t h  wackes and l o c a l  a r g i l  li tes .  These rocks  have been weakly 



h o r n f e l  sed. S i x teen  whole rock samples were c o l l e c t e d  i n  t h i s  area b u t  

o n l y  two a re  s i g n i f i c a n t l y  a l t e r e d ,  one from the v i c i n i t y  o f  the JAC 

showing (AC0837) and the o t h e r  from d r i l l  ho le  S-14-80 (AF5lZ8).  The 

a1 t e r a t i o n  o f  these two samples i s  very s i m i l a r  t o  the o re  ho r i zon  b u t  i t  

appears t o  be con f i ned  t o  shear zones t h a t  a re  on l y  one metre i n  w id th .  

No ex tens i ve  zone o f  a l t e r a t i o n  i s  apparent. 

7)  Grid 0 Area 

Rocks i n  t h i s  area a r e  weakly t o  s t r o n g l y  horn fe lsed ,  dark grey, 

f e l d s p a r  c r y s t a l  t u f f s  and t u f f s  o f  the  Lower Vo lcan ic  U n i t .  A l t e r a t i o n  

here  d i f f e r s  from the o r e  ho r i zon  i n  t h a t  t h e r e  i s  no enr ichment i n  

potassium, rub id ium,  o r  l o c a l l y  barium. Rocks a r e  enr i ched  i n  z i n c  and 

l o c a l l y  copper. Three samples a re  dep le ted  i n  sodium. The anomalous 

geochemistry seen here  i s  a t t r i b u t e d  t o  the  a1 t e r a t i o n  o f  the t u f f  caused 

by t he  i n t r u s i o n  o f  t he  d i o r i t e .  

8) J Showing Area 

C r y s t a l  t u f f ,  l a p i l l i  t u f f ,  and minor  a r g i l l i t e  o f  the Upper 

Volcanic  U n i t  a re  weakly t o  s t r o n g l y  ep ido t i zed .  Local d e p l e t i o n  i n  

sodium, ca l c i um and s t r o n t i u m  and enr iched  i n  z i n c  and manganese i s  

ev i den t .  U n l i k e  t he  h o s t  rocks o f  the  o re  ho r i zon  these rocks a re  no t  . 
enr i ched  i n  potassium o r  rub id ium.  

The a l t e r a t i o n  seen here i s  due t o  the  con tac t  metamorphic 

e f f e c t s  o f  t h e  d i o r i t e  and consequent ly t he  area has low massive 

su lph ide  p o t e n t i a l .  One poss ib l e  excep t ion  t o  t h i s  i s  sample AF1064 

f rom d r i l l  ho le  S-11-80 t h a t  i s  l o c a t e d  300m from the d i o r i t e  w i t h i n  an 

area o f  Upper Vo lcan ic  U n i t  l a p i l  li t u f f .  



9) Single Sample Anomalies 

Sample AC0980 i s  a  p h y l l i t i c  t u f f  o f  the Upper Vo lcan ic  U n i t ,  

r ough l y  on s t r i k e  w i t h  t he  M a n i f o l d  zone. The sample i s  s t r o n g l y  

dep le ted  i n  sodium and the area r e q u i r e s  f u r t h e r  work. 

Three samples (AD3853 ,AD3876 ,AFlOgO) r e f 1  e c t  a1 t e r a t i o n  ad jacen t  

t o  the  d i o r i  t e  p l u ton .  

Sample AF1170 i s  from a  s i l i c i f i e d  shear zone w i t h i n  the  f i n e  

g r a i n e d  c r y s t a l  t u f f s  s t r a t i g r a p h i c a l  l y  h i ghe r  up i n  the  Upper Volcanic  

U n i t  and does n o t  appear t o  be s i g n i f i c a n t .  



TABLE 2 : ALTERED AREAS GEOCHEMISTRY 

N o r t h a i r  Ore Ho r i zon  

Sample ID. CaO MnO 

Area I 

Sample ID. CaO MnO 

Area I 1  

Sample ID. CaO Na20 MnO 

South Creek Area 

Sample ID. CaO Na20 MnO 



Ui  scoverv Creek Area 

Sample I D .  CaO Na20 

JAC Showins Area 

Sample I D .  CaO Na20 

G r i d  B Area 

Sample ID. CaO Na20 

J Showina Area 

Sample ID. CaO Na20 

K20 MnO Rb Sr  Ba Cu Zn 

K20 MnO Rb Sr Ba Cu Zn 

K20 MnO Rb Sr Ba Cu Zn 

K20 MnO Rb Sr  Ba Cu Zn 

S i n g l e  Sample Areas 

Sample ID. CaO Na20 K20 MnO Rb Sr 3a Cu Zn 



TABLE 3 : ALTERED AREAS ROCK DESCRIPTION 

C A  - Cal c-a1 k a l  i ne 
TH - T h o l e i t i c  
KO - K o ~ n a t i i t i c  

b lor tha i  r Ore Hor izon  - 
ID  Jensen Rock D e s c r i p t i o n  

CA Daci t e  
CA Andesi te  
CA Andesi t e  

C A  Daci t e  
CA Andes t ie  
CA B a s a l t  
CA B a s a l t  
CA Daci t e  
CA Daci t e  
TH R h y o l i t e  
TH D a c i t e  
CA Daci t e  

-dark grey t u f f  , m i  no r  m inera l  i z a t i o n  
-dark grey t u f f ,  1  inioni t i c  f r a c t u r e s  
-dark grey-green p h y l l  i t i c  t u f f ,  
m i n e r a l i z e d  carbonate ve ins  

- 1 a p i l l i  t u f f ,  carb.  ve ins ,  2% p y r i t e  
-dark grey f e l dspa r  c r y s t a l  t u f f  
- che r t y  fragment 1  ap i  11 i t u f f  
-dark grey f e l d s p a r  c r y s t a l  t u f f  
- r u s t y  sheared f e l  d. c r y s t a l  b r e c c i a  
-dark grey f e l d s p a r  c r y s t a l  t u f f  
-Fe-carb. ve ined  t u f f  
- r u s t y  b lack  f e l d .  c r y s t a l  l ap .  t u f f  
- ch l  o r i  t i c  t u f f  

I D  Jensen Rock D e s c r i p t i o n  

CA Daci t e  

TH R h y o l i t e  
TH R h y o l i t e  
CA Andesi t e  
CA Daci t e  
C A  Daci t e  
CA Daci t e  
C A  Daci t e  
CA Andes t ie  
TH R h y o l i t e  
CA Andesi t e  

- s i l i c i f i e d ,  h r e c c i a t e d  c r y s t a l  t u f f  
-out -crop 5  by 30 metres; 4% p y r i t e  
+h i  t e  p y r i t i c  s i l i c i f i e d  rock 
-ep i  d o t i  zed c h l  o r i  t i c  c r y s t a l  t u f f  
-epi  d o t i  zed ch l  o r i  t i c  c r y s t a l  t u f f  
- f e l d .  c r y s t a l  l a p i l l i  t u f f  
- ch l  o r i  t i c  f e l  d. c r y s t a l  l a p i l l  i t u f f  
- c h l o r i  t i c  c r y s t a l  l a p i l l i  t u f f  and t u f f  
- l i g h t  green-grey ash t u f f ,  4% p y r i t e  
-dark grey c r y s t a l  t u f f ,  minor  ep ido te  
- p y r i t i c  t u f f ,  5  t o  10% p y r i t e  
-ch l  o r i  t i c  1  ap i  11 i t u f f  

I D  Jensen Rock D e s c r i p t i o n  

KO972 TH R h y o l i t e  - f e l d .  c r y s t a l  t u f f ,  0 t o  10% p y r i t e  
AC0973 TH Rhyol i t e  -1 i g h t  grey s i  1  i ceous rock  103 p y r i  t e  
AC0975 CA Dac i t e  -1m wide p h y l l i  t i c  shear zone 
AF5116 CA Andesi t e  - c h l o r i  t i c  c y r s t a l  t u f f  



I D  Jensen Rock D e s c r i p t i o n  

South Creek Area 

AF5083 CA Daci t e  - 1 a p i l l i  t u f f  and b r e c c i a  
AF5085 C A  B a s a l t  - c h l o r i t i c  f e l d .  c r y s t a l  t u f f  5% p y r i t e  
AF5086 CA Daci t e  -bleached c l i l  o r i  t i c  t u f f  

D i  scoverv Creek Area 

I D  Jensen Rock D e s c r i p t i o n  

AF5075 CA Andes i te  - p y r i t i c  bleached f e l d .  c r y s t a l  t u f f  
AF5080 TH R h y o l i t e  -bleached f e l  d. c r y s t a l  t u f f  
AF5107 TH Ryhol i t e  -Fe-carh. a1 t e r e d  t u f f  
AF5133 CA Andesi t e  -bleached sheared t u f f  

JAC Showinq Area 

I D  Jensen Rock D e s c r i p t i o n  

1lC0837 CA R h y o l i t e  -1 i g l i t  grey p h y l l  i t i c  t u f f  
AF5128 C A  R h y o l i t e  -sheared dark grey f e l d .  c r y s t a l  t u f f  

G r i d  B  Area 

I D  Jensen Rock D e s c r i p t i o n  

AC0968 CA Basal t - s i l  iceous h o r n f e l  s  a r g i l l  aceous t u f f  
AD3875 TH Andesi t e  - a r g i l  laceous f e l  d. c r y s t a l  t u f f  
AD3878 TH B a s a l t  - p y r i t i c  t u f f ,  5  t o  20% p y r i t e  

J Showing Area 

I D  Jensen Rock D e s c r i p t i o n  

AD3934 KO B a s a l t  - c h l o r i t i c  f e l d .  c r y s t a l  t u f f  
AD3938 KO B a s a l t  - c h l o r i  t i c  f e l  d. c r y s t a l  t u f f  
AD3945 CA Andesi t e  -green c h l o r i  t i c  t u f f  
AF1064 CA Andesi t e  -sheared c h l  o r i  t i c  c y r s t a l  t u f f  
AF1069 CA Andes i te  - f i n e  g ra ined  c y r s t a l  t u f f  

S i n g l e  Sample Areas 

I D  Jensen Rock D e s c r i p t i o n  

ACO980 CA Andes i te  -dark green p h y l l  i t i c  c r y s t a l  t u f f  
AD3853 KO B a s a l t  - aug i t e  r i c h  rock  near d i o r i t e  
AD3876 CA B a s a l t  - p y r i t i c  a1 t e r e d  t u f f  near d i o r i t e  
AF1084 TH Daci t e  - s i  1  i ceous  s i  1  t s tone ,  2% p y r i t e  
AF1090 CA Andesi t e  - b i o t i t e  rneta-crysta l  t u f f  
AF1170 C A B a s a l t  - b l e a c h e d s i l i c i f i e d t u f f , 3 % p y r i t e  
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STATEMENT OF EXPENDITURE 

SALARIES 
.-nderson. F i e1  d  A s s i s t a n t  ......... N o r t h a i r  Op t i on  : 3  days @ $ 95Iday $ 285.00 ......... . Cal laghan Prop : 4  days O $ 95/day $ 380.00 

E . Bakker. G e o l o g i s t  .......... N o r t h a i r  Op t i on  : 27 days Q $150/day $ 4.050.00 

S  . Clemmer. P r o j e c t  G e o l o g i s t  ......... N o r t h a i r  Op t i on  : 44 days 8 $180/day $ 7.920.00 ......... Cal laghan Prop . : 3 days O $180/day $ 540.00 

S . Gibbons. G e o l o g i s t  
N o r t h a i r  Op t i on  : 4  days 8 $108/day .......... $ 432.00 

E . G r i l l .  G e o l o g i s t  ......... N o r t h a i r  Op t i on  : 85 days O $108/day $ 9.180.00 ......... . Cal laghan Prop : 8  days @ $108/day $ 864.00 

G . McTaggart. Geol og i  s t  .......... N o r t h a i r  Op t i on  : 4 days 8 $13l /day $ 524.00 

R . Moore. E x p l o r a t i o n  Manager .......... N o r t h a i r  Op t i on  : 1 days @ $200/day $ 200.00 

N . Von Fersen. Sen io r  P r o j e c t  Geo log i s t  .......... N o r t h a i r  Op t i on  : 8 days @ $200/day $ 1.600.00 

..................................... T o t a l  S a l a r i e s  $25.975.00 

ROOM AND BOARD . 

.............. N o r t h a i r  Op t i on  : 170 days 8 $65/day $11.050.00 .............. Cal laghan Prop . : 15 days @ $65/day $ 975.00 

TRANSPORTATION . ................................ Truck r e n t a l .  f u e l  $ 5.250.00 
H e l i c o p t e r .  9  hours  + f ue l  ........................ $ 3.914.20 

........................................... FIELD COSTS $ 1.200.00 - 



GEOCHEMISTRY . 

Bondar C legg  & Co . L t d  . 
S o i l s  (Cu.Pb.Zn.Ag. 50 Ba) ......... t l o r t h a i r  O p t i o n  : 460 samples (? $5.15 $ 2.369.00 ......... C a l l  aghan Prop . : 320 samples O $5.15 $ 1.648.00 

50 samples @ $4.05 ......... $ 202.50 
Rock (geochem Cu.Pb.Zn.AgyAu. Ba) ........ N o r t h a i r  O p t i o n  : 182 samples 8 $18.30 $ 3.330.60 

Zn assay 6 samples @ $6.25 ......... $ 37.50 ......... cu assay 4 samples 8 $5.75 $ 23.00 ......... Ag assay 3 samples O $7.50 $ 22.50 ........ . Cal laghan  Prop : 12 samples 8 $18.30 $ 219.60 

XRAL L a b o r a t o r i e s  L t d  . 
Rock ( 1 7  e lement  whole rock  + Cu. Zn) ........ N o r t h a i r  O p t i o n  : 526 samples (? $22.65 $11.913.90 ........ Ca l laghan  Prop . : 20 samples @ $22.65 $ 453.00 

T o t a l  Geochemistry ............................ $20.219.60 

PETROGRAPHY . 

Vancouver P e t r o g r a p h i c  ................ 33 t h i n  s e c t i o n s  and d e s c r i p t i o n s  $ 1.777.75 

REPORT ................................................ $ 1.000.00 

..... TOTAL EXPENDITURE $71.361.55 



STATEMENT OF QUALIFICATIONS 

I ,  Stan ley  G. Clemmer, an employee o f  Fa lconbr idge  L im i t ed ,  w i t h  o f f i c e s  

a t  701-1281 West Georg ia  S t .  Vancouver B.C., do hearby dec la re  t h a t ,  

I .  I am a g e o l o g i s t ;  graduate o f  t he  C a r l e t o n  U n i v e r s i t y ,  Ottawa, 

On ta r i o ,  i n  1978 w i t h  a  B.Sc. i n  Geology. 

2. I have p r a c t i s e d  my p r o f e s s i o n  as an e x p l o r a t i o n  g e o l o g i s t  
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Eruce Anderson. Field Assistant 
Term : October 7 to October 13. 1987 

Ebo Bakker. Geoloaist 
Term : June 29 to July 28. 1987 

Stan Clemmer. Froiect Geoloaist 
Term : August 10 to October 1. 1387 

Stuart Gibbons. Geoloaist 
Term : June 30 to July 3. 1387 

Eric Grill, Geologist 
Term : June 23 to October 13, 1987 

George McTaqgart. Geologist 
Term : June 30 to Julv 3. 1387 

Richard Moore. Exploration Manauer 
Term : September 17, 1387 

Nils Von Fersen, Senior Progect Geoloaist 
Term : June 3.18, 1987 

June 30 to Julv 3. 1987 
Eiuuust 10, 1987 
September 17. 1987 



APPENDIX 2 : ANALYTICAL DATA 



WHOLE ROCK SAMPLES : MAJOR OXIDES 

Analysed by: X-Ray Assay Laboratories Limited 
1885 Leslie Street 
Don Mills, Ontario 
M3B 3 5 4  

Element 

S102 
AL203 
CAO 
MGO 
NA20 
K20 
FE303 
MNO 
TI02 
P205 
CR203 
LO1 

Lower Extraction 
Detection 
Limit 

Met hod 
(Whole Rock) 

X-ray Fluorescence 
X-ray Fluorescence 
X-ray Fluorescence 
X-ray Fluorescence 
X-ray Fluorescence 
X-ray Fluorescence 
X-ray Fluorescence 
X-ray Fluorescence 
X-ray Fluorescence 
X-ray Fiuorescence 
X-ray Fluorescence 
X-ray Fluorescence 

Total number of samples : 546 
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WHOLE ROCK SAMPLES : MINOR ELEMENTS 

Analysed by: X-Ray Assay Laboratories Limited 
1885 Leslie Street 
Don Mills, Ontario 
M3B 354 

Element Lower Extraction 
Detect ion 
Limit 

Copper 
Zinc 
Rubidium 
Strontium 
Yttrium 
Zirconium 
Niobium 
Barium 

Method 

-ray 
-ray 
-ray 

X-ray 
X-ray 
X-ray 
X-ray 
X-ray 

Fluorescence 
Fluorescence 
Fluorescence 
Fluorescence 
Fluorescence 
Fluorescence 
Fluorescence 
Fluorescence 

Total number of samples : 546 



Sample 
Number 

AC00804 
AC00811 
AC00812 
AC00813 
ACO0814 

AC00815 
At00816 
AC00817 
AC00818 
AC00820 

AC00821 
AC00823 
AC00824 
AC00825 
AC00829 

AC00830 
AC00831 
AC00832 
AC00833 
AC00834 

AC00835 
ACOO836 
AC00837 
AC00838 
AC00839 

AC00840 
AC00841 
At00843 
AC00844 
AC00845 

AC00846 
Acooaso 
AC00851 
ACOO852 
AC00854 

Acooa55 
AC00856 
AC00859 
ACOO86O 
AC00861 

Easting Northing Copper 
( P P ~ )  

38, 
56. 
76. 

114. 
43. 

26. 
23. 

(10. 
10. 
11. 

20. 
101. 
(10. 
(10. 
(10. 

(10. 
15, 

(10. 
(10. 
(10. 

(10. 
76. 

(10, 
70. 
13. 

43. 
(10. 
(10. 
(10. 
(10. 

(10. 
17. 

(10. 
(10. 
(10. 

(10. 
(10. 
( 10. 
(10. 
(10. 

Zinc Rubidium Strontium Yttrium Zirconium Niobium 
( P P ~ )  

21. 
(10. 
(10. 

17. 
21. 

17. 
18. 
11. 

(10. 
24. 

21. 
(10. 

18. 
20. 

(10. 

11. 
18. 
20. 
23. 
16. 

14. 
22. 
23. 
16. 
15. 

15. 
22. 

<In. 
20. 
12. 

25. 
26. 
13. 
11. 
il. 

22. 
10. 
27. 
21. 
21. 

Barium 
(PPB) 

835. 
389. 
237. 

1120. 
707, 

1030. 
1560. 
52'3. 
345. 
536. 

96'2. 
121. 
744. 
312. 
404. 

1220. 
383. 
c - JOB. 
465. 

1040. 

893. 
1400. 
2110. 

330. 
193. 

1060. 
1280, 
1520, 
365. 
783. 

362. 
935. 
58!. 
627. 

1150. 

1570. 
703. 
741. 

1070. 
493. 



Sample 
Number 

AC00862 
AC00863 
AC00864 
AC00865 
AC00866 

ACOO867 
AC00868 
ACOO869 
AC00870 
AC0087 1 

AC00872 
AC00873 
AC00874 
AC00875 
AC00876 

AC00877 
AC00878 
AC00879 
AC00880 
ACOO88l 

AC00832 
AC00883 
ACOO884 
ACOO885 
At00886 

At00987 
AC00888 
AC00889 
AC00830 
AC00891 

ACOO832 
AC00893 
AC00834 
AGO0895 
AC00898 

AC00893 
AC00300 
At00901 
AC00102 
AC00903 

Easting Northing Copper 
(ppa:l 

(10. 
(10. 
(10. 
(10. 

10. 

13. 
{ 10. 

16. 
17. 

(10. 

(10. 
(10. 
(10. 
(10. 
(10. 

34. 
124. 
(10. 
(10. 
(10. 

22. 
(10. 
(10. 
(10. 
(10. 

(10. 
(10. 
(10. 
(10. 
(10. 

(10. 
(10. 
(10. 
(10. 
(10. 

76. 
(10. 

66. 
(10. 
(10. 

Zinc Rubidium Yttrium 
( P P )  

1 8. 
23. 

(10. 
(10. 

15. 

(10. 
25. 

(10. 
23. 
26. 

(10, 
20. 
1.4. 
11. 
21. 

11. 
22. 
33. 
20. 
26. 

28. 
(10. 
(10. 

19. 
(10. 

20. 
24. 
16. 

(10. 
12. 

17. 
12. 
22. 

(10. 
14. 

13. 
18, 
27. 
33. 
23. 

Zirconium 
(ppmj 

60. 
52. 
44, 
16. 
93. 

98. 
156. 
37. 
78. 
67. 

65. 
121. 
110. 
101. 
80. 

85. 
31, 
87. 

107. 
88. 

75. 
44. 
87. 
56. 
56. 

142. 
147, 
72. 
a4. 
40. 

37. 
91. 

104. 
109. 
41. 

80. 
73. 

117. 
94. 

137. 

Niobium 
( P P ~ )  

(10. 
(10. 
23, 

(10. 
17. 

23. 
22, 
11. 
15. 
14. 

14. 
13. 
14. 

(10. 
13. 

15. 
(10. 

12, 
(10. 

l!. 

!lo, 
11. 
14. 
11. 
26. 

15. 
15, 

(10. 
17. 

(10. 

21. 
16. 
10. 

(10. 
17. 

10. 
14. 
13. 
22. 

(10. 

Bar i ua 
( P P ~ )  

1250. 
658. 
877. 
924. 
283. 

854. 
506. 
521. 
321. 
814, 

209, 
780. 

1780. 
1730. 
1453. 

- % 114. 
399, 

1430. 
1430. 
685. 

744. 
756. 
871. 

80. 
427. 

1860. 
1130. 
558. 
633. 
631. 

360. 
334. 

1510. 
1070. 
313. 

909. 
252. 

1030. 
F21. 
768. 



>
>

P
*

>
 

P
P
D
9
>
 

>
*

>
>

>
 
z
>
s
-
z
-
9
 -

>
>
P
v
 
>
>
>
>
P
 
-
v
>
P
P
 

=
z

s
=

>
=

-
 

I
U

J
 

.
F

,
-

r
,

k
7

0
 

O
n

t
7

C
-
J

.
3

 
.

F
,

0
.

3
-

L
7

 
<

>
f

l
O

f
l
O

 
f

l
<

7
C

7
<

7
C

J
 

C
>

n
<

-
J
O

n
 

&
-J

.F
,.

F
,m

 
r

,
C

,
O

n
7

r
J

 
C

n
!

 
o

o
o

o
o

 
o

o
o

o
o

 
o

o
o

o
o

 
o

e
o

o
o

 
o

o
o

o
o

 
o

o
o

o
o

 
8

0
0

0
0

 
0

0
0

0
0

 
a

s
 

z
z

z
z

z
 

z
z

z
z

z
 

z
z

z
z

z
 

Z
S

%
Z

Z
 

z
z

z
z

z
 

%
s

g
s

g
 g

g
s

g
g

 
Z

%
Z

S
S

 
zz

 
P

P
P

P
P

 
W

W
W

W
G

J
 

W
C

.
a

W
%

W
 

N
I
4

N
N

N
 

N
r

d
N

~
N

 
p

w
w

-
e

 
a

c
o

u
o

s
c

n
 

P
W

~
 

o
 

o
r

n
u

m
u

 
&

c
a

w
 

o
 

a
m

u
L

n
a

 
w

w
-

o
a

 
g

S
S

S
P

 

P
P

P
P

P
 

Z
S
E
%
W
 

s
z

z
iz

z
 

V
F

f
 f
 P

 
W

u
L

n
m

L
n

 
U

0
3

o
s

U
W

 

P
P

P
P

P
 

r
J

.
.
O

a
w

.
.
o

 
N

 
N

 N
 
N

 
f_

3 
W

P
W

N
 

W
N

O
O

W
 

?
'I

W
N

L
n

 
.

-
O

N
W

L
T

I
 

r
4

L
D

L
n

P
L

D
 

P
P

P
P

P
 

w
o

\
D

a
'

Q
 

N
 
N

 
r
3

 
N

 
N

 
O

O
c

r
W

W
 

W
W

P
O

P
 

F
5

'
W

W
Y

 
.
D

N
\
D

.
J

P
 

P
L

n
-

J
u

l
-

 

P
a

&
&

&
 

w
a

w
o

w
 

W
W

W
W

N
 

W
W

-
0

-
 

w
-

~
n

v
m

 

?
=

'L
"N

h
'"

 
m

 
0
 
a
 

4
 

m
e

n
u

 
L
n
 

h
h

h
 

&
.
-
-
-
r
a

 
L

n
P

P
P

r
 

,
-
.
n

n
h

~
.
 

C
C
C
C
C
 

P
P

P
P

P
 

h
h

h
 

h
 

C
C

C
C

C
 

P
 P

 P
"

 P
 

h
 

h
h

h
 

C
C

C
,
-
.
C

 

P
F

P
P

P
 

m
o

u
o

s
u

 
a

o
-

 
9

p
L

"F
" 



Sample 
Number 

AGO0345 
AC00346 
AC00347 
AC00348 
ACOO343 

AC00950 
AC00351 
AC00352 
AC00353 
AC00354 

AC00355 
AC00356 
AC00357 
AC00358 
AC00353 

AC00960 
ACOO36l 
At00962 
KO0363 
AC00364 

AC00365 
AC00966 
AC00367 
At00968 
AC00'363 

AC00970 
AC00371 
AC00372 
ACO0373 
AC00374 

AGO0375 
AC00376 
At00377 
AC00378 
AC00373 

AC00980 
AC00381 
AC00382 
ACOO'383 
AC00384 

East ing North ing Copper 
[ P P ~ )  

(10. 
285. 

47. 
(10. 
(10. 

(10. 
(10, 
(10. 
(10. 
(10. 

13. 
(10. 
(10. 

12. 
(10. 

(10. 
(10. 
(10. 
(10. 
(10. 

(10. 
(10. 

17; 
(10. 
(10. 

(10. 
(10. 
(10. 
(10. 
(10. 

(10. 
(10. 
(10. 
(10. 
(10. 

40. 
(10. 

44. 
(10. 
(10. 

Zinc Rubidium Stront ium Y t t r i um  
( P P ~ )  

15. 
20. 

(10. 
(10. 
(10. 

13. 
17. 
27. 
10. 

(10. 

(10, 
(10. 
(10. 

16. 
12, 

13, 
11. 
24. 
26. 
35. 

14. 
13. 
24. 
31. 
13. 

24. 
24. 
17. 
13. 
25. 

15. 
16. 
13. 
28. 
16. 

12. 
17. 

(10. 
32. 

110. 

Zirconium 
( P P ~ )  

48. 
(10. 

31. 
58, 
63. 

72, 
33. 
52. 
80. 
67. 

43. 
37. 

108, 
50. 
64, 

51. 
30. 

126. 
118. 
35. 

76. 
64. 

126. 
134. 
68. 

162. 
'32. 
58. 
67. 

1!3. 

85. 
1 i0.  
131. 
162, 
123, 

85. 
74, 
50. 

104. 
60. 

Niobium 
( P P ~ )  

(10. 
15. 
13. 

!lo. 
14. 

22. 
26. 

(10. 
21. 
14. 

14. 
(10. 

17, 
12. 
20. 

32. 
21. 

(10. 
! 1. 

< 10. 

12. 
13. 
15. 
22, 
10. 

27. 
.) .> 
L L .  

(10. 
(10. 
l., 1 CI . 

16. 
10. 

(10. 
27. 
11. 

(10. 
20. 
1B. 
23. 
11. 

Bar i ue  
(ppai 

412. 
164. 
566. 
702. 

1240. 

1180. 
1360. 
643, 

1020. 
16'30. 

338. 
400. 

1020. 
716. 
755, 

841. 
187. 

1040. 
1040. 
531. 

1120. 
1040. 
613. 
375. 
?03. 

636. 
1410. 
1 5 2 0 .  
2160. 

637. 

1320. 
1750. 
1460. 
1110. 
1440. 

1460. 
500. 
200. 
684. 

1070. 



S a m p l e  
N u r b e r  

E a s t  ing 

433823.13 
493320.94 
49354 1.59 
493336.66 
433293.37 

433393.22 
493570.13 
493489.50 
493389.00 
493237.62 

433212.78 
49341 1.47 
433515.37 
493076.66 
433315.97 

493267.72 
492440.47 
493486,87 
432383.78 
492754.87 

432764.87 
492764.87 
432764.87 
492764.87 
432764.87 

490157.87 
492334.97 
492244.62 
422438.44 
492189.09 

4'32658.22 
492850.91 
4'21614.75 
491598.63 
431533.31 

491546.41 
431510.81 
331643.16 
431300.00 
431576.47 

C o p p e r  
( P P ~ )  

(10, 
(10. 
(10. 
(10. 
(10. 

(10. 
(10. 
(10. 
(10, 
(10. 

(10, 
(10. 
(10. 

1. 
7. 

75. 
16. 
11. 
120. 
400. 

73. 
55. 
41. 
81. 
74. 

110. 
57, 
43. 
40. 
47. 

23. 
165. 
36. 
129. 
51, 

47. 
16. 
42. 
34. 
18. 

Zinc R u b i d i u a  
(ppmj ( p p m j  

S t r o n t i u a  
(ppmj 

734. 
829. 
513. 
630. 
1130. 

1180. 
323. 
435, 
1030. 
873. 

1020. 
1120. 
533. 
1050. 
632, 

161. 
565. 
(10. 
485. 
263. 

521. 
247. 
508. 
164. 
131. 

553. 
558. 
551. 
682. 
923. 

512. 
373. 
514. 
278. 
466. 

675. 
473. 
573. 
541, 
264. 

Y t t r i u m  
( p p m j  

17. 
14. 
11. 
24. 
26. 

22. 
(10. 
10. 
21. 
43. 

(10. 
15. 
17. 
27. 
13. 

(10. 
.: 10. 
-9 
J i  

(10. 
< 10. 

13. 
(10. 
11. 
18. 
(10. 

1; 10. 
18. 
(10. 

I .-I 4.. 

10. 

24. 
29. 
15. 
11. 

< 10. 

22. 
16. 
32. 
13. 
22. 

Z i r c o n i u m  
(piJm) 

65. 
82. 
303. 
xi. 
'31. 

N i o b i u m  
(ppm) 

14. 
13. 
(10. 
15. 
(10. 

(10. 
23. 
15. 
18. 
i10. 

(10. 
17. 
15. 
18. 
i 10. 

16. 
20. 
2 7 .  
15. 
1 1. 

10. 
25. 
(10. 
21. 
15. 

18. 
(10. 
ZQ. 

20. 
! 10. 

17, 
<lo. 
(10. 
14. 
18. 

17. 
(10. 
13. 
11. 
15. 

B a r i u m  
ipprej 

751. 
619. 
535. 
870. 
1340. 

306. 
458. 
881. 
1080. 
1610. 

241. 
735. 
1670. 
679. 
1440. 

lC90. 
674. 
1730. 
564. 
126fi. 

398, 
1110. 
532. 
175G. 
2140. 

?67. 
848. 
663. 
741. 
561. 

066. 
145. 
772. 
114. 
503. 

338. 
!05. 
220. 
1540. 
575. 



S a m p  1 e 
Nuaber 

ADO3846 
ADO3847 
AD03848 
AD03849 
AD03850 

AD03851 
AD03852 
AD03853 
AD03854 
AD03855 

AD03856 
AD03057 
AD03658 
AD03859 
AD03860 

AD03861 
AD03862 
AD03863 
AD03864 
AD03865 

AD03866 
AD03967 
AD03868 
AD03869 
AD03870 

AD03871 
AD03872 
AD03873 
AD03874 
ADO3875 

AD03876 
AD03878 
AD03903 
AD03904 
ADO3906 

AD03912 
AD03913 
AD03915 
ADO39 li 
AD03917 

E a s t i n g  N o r t h i n g  Copper 
<ppm! 

53. 
79. 
64. 
58. 
83. 

6. 
14. 
69. 

3. 
3. 

36. 
30. 

1. 
1. 
9. 

8. 
11. 
36. 
13. 

3. 

11. 
9. 

15. 
19. 
5, 

4. 
21. 
10. 
74. 
72. 

7. 
370. 

38. 
79. 
41. 

58. 
28. 
81. 

(10. 
c: 10. 

Zinc R u b i d ~ u m  
(ppraj 

q.7 
L L .  

89. 
35. 
33. 
17. 

54. 
15. 
58. 
36. 
26. 

192. 
42. 

190, 
64. 
25. 

152, 
33. 
30. 
17. 
45. 

40. 
44. 
CC JJ. 

18. 
60. 

22. 
50. 
37. 
58. 
69. 

32. 
56. 
29. 
47. 
50. 

75. 
(10. 
109. 
54. 
86. 

S t r o n t i u m  Yttrium Z i r c o n i u m  Niobiua Barium 
(ppsi 

250. 
1776. 
1130. 
833. 
285. 

947. 
675. 
349. 
520. 
576. 

1810. 
674. 
727. 
695. 
628. 

1" '0 
LA . 
562. 
7i:. 
791. 

1290. 

703. 
1100. 
762. 

83. 
1250. 

218. 
1470. 
2310. 

743. 
1359. 

696. 
467. 
258. 
822. 
651. 

361. 
256. 

1450. 
1270, 
1180. 
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Sample 
Number 

AF01142 
AF01143 
AFOll44 
AF01145 
Af01146 

AFOll47 
AF01148 
AFOl150 
AF01151 
AF01152 

AFOll53 
AFOll54 
AFOll55 
AF01156 
rlF01157 

AF01158 
AF0115'3 
AFOll60 
AF01161 
AF01162 

AFOll63 
AF01164 
kF01166 
AFOll68 
AFOll7O 

AF01171 
AF01173 
AF01174 
AF01175 
AF01176 

AF01177 
AF01178 
AF01173 
AFOll00 
AFO1181 

AF01182 
AFOll84 
AF011E5 
AF0 1 I86 
AF01187 

Easting Northing Copper 
(PPR)  

(10, 
(10. 
i 10. 
(10. 
57. 

(10. 
(10. 
(10. 
(10. 
(10. 

( 10. 
(10. 

23. 
(10. 
(10. 

(10. 
(10. 
(10. 
79. 
(10. 

(10. 
(10. 
16. 
340. 
(10. 

(10. 
10. 
(10. 
17. 
il9. 

31. 
(10. 
12. 
(10. 
21. 

(10. 
(10. 
18. 
(10, 
20. 

Zinc Rubidium Strontium Yttrium Zirconium Niobiuw 
i P @  r 

(10. 
<lCI. 
13. 
15. 
21. 

21. 
(10. 
14. 

(10. 
(10. 

13. 
i :n.  

(10, 
3). 
13. 

4 C 12.  

1 1 IS. 

:,, 
<\ . :! , 

1 4 .  
15. 

'10. 
211. 
12, 

13. 
17. 

30. 
(10, 
1:. 
(10. 
16. 

25. 
<lo. 
(10. 
12. 
11 ,  

21. 
17, 
17. 
12. 
11. 

Bar i urn 
( p p m j  

310. 
484. 
862, 
1240. 
!360. 

364. 
688. 
624. 
857, 
1400. 

1130. 
364. 
920, 
ll>i9. 
1150. 

1200. 
1300. 
516. 
387.  
8%. 

867. 
416. 
463. 
473. 
7'31. 

716. 
2060. 
01. 
3 5 3 .  

325. 
y!O. 

80'3. 
654. 
433. 
656. 
420. 

596. 
'333. 
656. 
714. 
437. 





Sample 
Number 

AF05086 
AFO5087 
AF05088 
AF05089 
Af  O50'lO 

AF05104 
Ai05105 
AF05106 
AF05107 
AF05108 

AF05111 
AF05112 
AF05 l l 3  
AF05114 
AF05115 

AF05116 
Af05117 
AF05119 
AF05120 
AF05121 

AF05!22 
AF05123 
A F E  124 
AF05127 
A F K i 2 a  

AF05129 
AF05130 
AF05133 
AF115134 
AF05136 

AF05137 
AF05138 
AF05139 
AFO5 140 
AF05141 

AF05142 
AF05143 
AF05144 
AF05145 
AF05146 

5550609.50 
5550553.50 
5550515.50 
5553127.00 
5553133.00 

5553142.00 
5553143.50 
5553158.5O 
5553162.06 
5553175.00 

5554035.00 
0.00 
0.00 

5550142.00 
5550 163.50 

CCC d ~ ~ 0 3 3 5 . 5 d  
5550390.00 
5551024.50 
5551064.00 
5551074.50 

5551111.50 
5551 155.50 
5551045.50 
55541 12.50 
5554115.00 

5554118.00 
5553oFi4.00 
5553087.50 
5553016.?0 
5552989.00 

5551177.00 
5551222.00 
5551190.50 
5550937.00 
5550835.00 

5551 l?8.5O 
5551213.00 
5551222.30 
5551254.00 
5550838.00 

Copper Zinc Rubidicm 
! p p d  fppa j  

(10. 29. 
(10. 83. 
(10. 46. 

40. 66. 
(10. 38. 

(10. 101. 
(10. 71. 
(10. 57. 
(10. aa. 
(10. 59. 

55. 193. 
(10. C 1 JJs 

15. 70. 
24. 7 * 

i L. 

16. 77, 

(10. ao. 
(10. 32. 
1 0 .  87. 
(10. 80. 
(10. 53. 

(10. 71. 
(10. 64. 
(10. 89. 
(10. 76. 

43. 79. 

123. 2400. 
1 48. 

43. 147. 
65. 124. 

0 44. 

(10. 56. 
119. 46. 
(10, 88. 
(10. 59. 
(10. 58. 

1 82. 
< l o .  60. 
(10. 70. 
(10. 93. 
(10. 50. 

Strontiue Yttrium Zirccnium Niobium 
!ppmi 

81. 
50. 
35, 

104. 
89. 

95. 
35. 
79. 
ll!. 
40. 

44. 
65. 
60. 
36. 

110, 

110. 
144. 
84. 
i17. 

125. 

136, 
112. 
134. 
32. 

156. 

77. 
106. 
126. 
101. 
i25.  

104. 
123. 
119. 
121. 
95. 

131. 
100. 

74. 
108. 
117. 

Bar i um 
(ppmj 

2130. 
t 5 ? -  
A-du. 

1750. 
1200. 
1260. 

1 040. 
959. 
8!9. 

1220. 
53:. 

435. 
r 7 c  J! J. 

1100. 
662. 
731. 

1 4 '7 {) ... . 
758. 
7 1 4  
8 2-. 

790. 
1(!lii. 

1150, 
37C. 

11%. 
322. 

1750. 

765. 
1130. 
12!0, 
814. 

1 1:!8c, 

1080. 
1200. 
1300, 
305. 

1240. 

., ? - 4 ~ 0 .  
1!40, 

€46. 
1120. 
:050. 
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'Lei; 

'G:,, , ..'. 
'S?E 
'56:. 
'it.! 
'E,[,g 

'p7P Y~>L 

'L!Z 
.lj<!f]I 
'138 
'On?{ r !, 

. { p- - ,JC. e 

'5:: 
'6$5 
'i:ly&! 

'3~c1 

'ljEc); 
'$96 
'OZEI 
,081 I 
'OK1 

'ZU 
'I)EQ! 
'0101 
'136 
'CtZf;? 

jludd! 

'ES 

'6s 
'29 
'ES 
' ES 
'$3 

'66 
'EI I 
'0t 
'9EI 
'99 

'2 
'6E 
'9P 
.6P 
'95 

'8s 
'Sb 
'19 
.77 
c, I 
'OP 1 

'OEI 
'8s 
'921 
'IL 
'IS1 

00'81ZPSSS 00'09LZEt 
OS'ESIPSSS LC'LSLZfP 
OS'ZEEISSS 16'196ZC 
OO'P090SSS SL'I LBI€P 
OS 'tOS0SSS 18'1 L8Z6P 



ALTERATION INDEXES 

ISHIKAWA = 100*((MqO+K20)/(Na20tK2O+CaOtMqO)) 

SPITZDAR = A1203 / Na20 

A.CNK = (Al203/102)/((Ca0/56)t(Na20/62)t(K20/94)) 

T o t a l  number of samples : 546 



SAMPLE NO. 

AC00804 
AC00811 
AC00812 
AC00813 
AC00814 
AC00815 
AC00816 
AC00817 
AC00818 
AC00820 
AC00821 
ACOO823 
AC00824 
AC00825 
AC00829 
AC00830 
ACO0831 
AC00832 
AC00833 
AC00834 
AC00835 
AC00836 
AC00837 
AC00838 
AC00839 
AC00840 
AC00841 
AC00843 
AC00844 
AC00845 
AC00846 
AC00850 
AC00851 
AC00852 
AC00854 
AC00855 
AC00856 
AC00859 
AC00860 
AC00861 
AC00862 
AC00863 
AC00864 
AC00865 
AC00866 
AC00867 
ACOO868 
AC00869 
AC00870 
AC00871 

ISHIKAWA 

40.00 
42.75 
38.45 
42.88 
32.79 
41.26 
56.37 
31.39 
22.62 
37.87 
28.78 
35.75 
24.14 
22.39 
24.68 
42.79 
36.75 
28.91 
36.16 
24.68 
25.26 
33.48 
84.38 
17.53 
20.11 
35.46 
37.48 
46.79 
34.75 
34.48 
39.37 
35.65 
38.54 
24.92 
34.33 
41.62 
24.64 
43.34 
32.21 
29.13 
38.90 
30.94 
36.27 
30.99 
21.55 
41.61 
13.56 
29.45 
26.02 
32.88 

SPITZDAR ACNK 



SAMPLE NO. ISHIKAWA SPITZDAR ACNK 



SAMPLE NO. 

A C 0 0 9 2 5  
A C 0 0 9 2 6  
A C 0 0 9 2 7  
A C 0 0 9 2 8  
A C 0 0 9 2 9  
A C 0 0 9 3 0  
A C 0 0 9 3 1  
A C 0 0 9 3 2  
A C 0 0 9 3 3  
A C 0 0 9 3 4  
A C 0 0 9 3 5  
A C 0 0 9 3 6  
A C 0 0 9 3 7  
A C 0 0 9 3 8  
A C 0 0 9 3 9  
A C 0 0 9 4 0  
A C 0 0 9 4 1  
A C 0 0 9 4 2  
A C 0 0 9 4 3  
A C 0 0 9 4 4  
A C 0 0 9 4 5  
A C 0 0 9 4 6  
A C 0 0 9 4 7  
A C 0 0 9 4 8  
A C 0 0 9 4 9  
A C 0 0 9 5 0  
A C 0 0 9 5 1  
A C 0 0 9 5 2  
A C 0 0 9 5 3  
A C 0 0 9 5 4  
A C 0 0 9 5 5  
A C 0 0 9 5 6  
A C 0 0 9 5 7  
A C 0 0 9 5 8  
A C 0 0 9 5 9  
A C 0 0 9 6 0  
A C 0 0 9 6 1  
A C 0 0 9 6 2  
A C 0 0 9 6 3  
A C 0 0 9 6 4  
A C 0 0 9 6 5  
A C 0 0 9 6 6  
A C 0 0 9 6 7  
A C 0 0 9 6 8  
A C 0 0 9 6 9  
A C 0 0 9 7 0  
A C 0 0 9 7 1  
A C 0 0 9 7 2  
A C 0 0 9 7 3  
A C 0 0 9 7 4  

ISHIKAWA SPITZDAR ACNK 



SAMPLE NO. ISHIKAWA SPITZDAR ACNK 

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



SAMPLE NO. 

AD03846 
AD03847 
AD03848 
AD03849 
AD03850 
AD03851 
AD03852 
AD03853 
AD03854 
AD03855 
AD03856 
AD03857 
AD03858 
AD03859 
AD03860 
AD03861 
AD03862 
AD03863 
AD03864 
AD03865 
AD03866 
AD03867 
AD03868 
AD03869 
AD03870 
AD03871 
AD03872 
AD03873 
AD03874 
AD03875 
AD03876 
AD03878 
AD03903 
AD03904 
AD03906 
AD03912 
AD03913 
AD03915 
AD03916 
AD03917 
AD03918 
AD03920 
AD03921 
AD03924 
AD03929 
AD03933 
AD03934 
AD03937 
AD03938 
AD03944 

ISHIKAWA SPITZDAR ACNK 



SAMPLE NO. ISHIKAWA SPITZDAR ACNK 



SAMPLE NO. 

AF01060 
AF01061 
AF01062 
AF01063 
AF01064 
AF01065 
AF01066 
AF01068 
AF01069 
AF01070 
AF01074 
AF01075 
AF01077 
AF01081 
AF01083 
AF01084 
AF01085 
AF01086 
AF01087 
AF01089 
AF01090 
AF01091 
AF01092 
AF01094 
AF01095 
AF01096 
AF01097 
AF01098 
AF01099 
AFOllOO 
AF01102 
AF01104 
AF01105 
AF01106 
AF01107 
AF01108 
AF01109 
AFOlllO 
AFOllll 
AF01112 
AF01113 
AF01114 
AF01117 
AF01118 
AF01121 
AF01122 
AF01123 
AF01124 
AF01125 
AF01126 

ISHIKAWA SPITZDAR ACNK 



SAMPLE NO. ISHIKAWA SPITZDAR ACNK 



SAMPLE NO. ISHIKAWA 

4 3 . 3 9  
2 7 . 5 6  
3 7 . 9 4  
4 0 . 5 7  
3 5 . 0 0  
6 5 . 4 8  
5 1 . 0 2  
4 0 . 0 2  
3 7 . 8 8  
4 3 . 2 2  
6 4 . 4 0  
3 3 . 9 0  
4 0 . 5 2  
1 7 . 7 0  
9 1 . 5 2  
3 6 . 3 6  
2 7 . 6 8  
8 5 . 5 2  
5 7 . 1 8  
3 8 . 8 4  
4 0 . 8 2  
42 .88  
4 1 . 9 4  
3 3 . 3 3  
3 4 . 3 3  
8 0 . 9 7  
4 7 . 2 1  
48 .26  
4 3 . 6 1  
5 0 . 0 4  
1 8 . 2 3  
2 1 . 6 1  
5 3 . 0 8  
3 2 . 3 4  
3 8 . 7 1  
5 2 . 2 3  
3 8 . 7 3  
47 .94  
7 6 . 1 5  
4 3 . 4 0  
3 0 . 0 1  
4 4 . 9 0  
49 .69  
48.57 
6 5 . 3 7  
3 8 . 2 7  
4 1 . 9 2  
3 2 . 4 9  
2 8 . 9 0  
3 0 . 6 8  

SPITZDAR ACNK 



SAMPLE NO. ISHIKAWA 

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

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

SPITZDAR ACNK 



GEOCHEMICAL ROCK SAMPLES 

Analysed by: Bondar-Clegg & Company Limited 
130 Permberton Ave. 
North Vancouver, B.C. 
V7P 2R5 

Zinc 

Silver 

(GO ld 
( fire 
assay) 

Lower 
Detection 
Limit 

Extraction Method 

1 PPm HN03-HCL Hot Extr. Atomic Absorption 

1 PPm HN03-HCL Hot Extr . Atomic Absorption 

1 PPm HN03-HCL Hot Extr. Atomic Absorption 

0.1 ppm HN03-HCL Hot Extr. Atomic Absorption 

5 P P ~  Fire Assay Fire Assay AA 

20 PPm X-ray Fluorescence 

Sample preparation : crush, pulverize to -150 mesh 

Total number of samples : 194 



Sarrple 
Number 

AC00801 
AC00802 
AC00803 
AC00805 
AC00806 

AC00807 
AC00808 
AC00809 
AC00810 
ACOO819 

AC00822 
AC00826 
ACOO827 
AC00828 
AC00842 

AC00847 
AC00848 
AC00849 
AC00853 
AC00857 

AC00858 
AC00896 
AC00897 
AC00916 
AC00988 

AC00990 
AD03806 
AD03807 
AD03808 
AD0381 7 

AD03818 
AD03819 
AD03820 
AD03821 
AD03823 

AD03825 
AD03826 
AD03828 
AD03829 
AD03830 

Easting Northing Copper 
( P P ~ )  

18. 
195. 

8. 
16. 
99. 

48. 
30. 

835. 
235. 

46. 

15. 
965. 
240. 

56. 
55. 

27. 
20. 

4. 
29. 
48. 

19. 
37. 

275. 
22. 
28. 

37. 
7. 

39000. 
13000. 

58. 

62. 
63. 

100. 
111. 
366. 

77. 
45400. 

350. 
82. 
64. 

Zinc 
( P P ~ )  

42. 
108. 
51. 
89. 
33. 

17. 
50. 

148. 
24300. 

73. 

12. 
675. 
305. 

79. 
124. 

29. 
47. 
66. 
72. 
57. 

48. 
88. 

151. 
19. 
71. 

!65. 
27. 

350. 
56000. 

1100, 

69. 
143. 

1400. 
79. 
86, 

44000. 
810. 
200. 
104. 
108. 

lead 
( P P ~ )  

6. 
9. 
8. 
5. 

13. 

8. 
26. 

2. 
7. 
7. 

3. 
3. 

43. 
420. 

9. 

14. 
3. 

15. 
5. 
2. 

6. 
14. 
49. 

5. 
21. 

2. 
(2. 

460. 
l4OOOO. 

14. 

2. 
(2. 

4. 
3. 
3. 

50. 
147. 

4. 
4 .  
5. 

S i l v e r  
( P P ~ )  

0.3 
0.4 
0.1 
0.2 
0.2 

0.3 
0.4 
1.0 
0.4 
0.2 

0.2 
1.4 
1.2 
5.9 
0.3 

0.8 
0.2 
0.1 
0.2 
0.2 

0.2 
2.0 
8.1 
0.2 
0.4 

(0.1 
N A 
HA 
HA 
5.8 

0.7 
0.5 
0.4 
0.5 
2.2 

4.6 
66.9 

0.7 
0.2 
0.1 

Bar i ur 
( P P P )  

140. 
970. 

1200. 
460. 

1300. 

1100. 
1700. 
1200. 
200. 
790. 

1100. 
330. 
580. 
310. 
250. 

920. 
770. 
600. 
770. 
930. 

930. 
930. 

1200. 
1500. 
350. 

630. 
752. 
(10. 
30. 

190. 

270. 
890. 
290. 
960. 
670. 

100. 
(20. 

1000. 
610. 
650, 



Sample 
Nutuber 

AD03832 
AD03833 
AD03837 
AD03841 
AD03877 

AD03879 
AD03880 
AD03881 
AD03882 
AD03883 

AD03884 
AD03885 
AD03886 
AD03887 
AD03888 

AD03889 
AD03890 
AD03891 
AD03892 
AD03893 

A003834 
AD03895 
AD03836 
AD03897 
AD03838 

AD03899 
AD03300 
AD03901 
AD03902 
AD03905 

AD03307 
AD03908 
AD03903 
AD039i0 
ADO331 1 

AD03914 
AD03919 
AD03922 
AD03923 
AD03925 

East ing N~nr t h i ng  Copper 
( P P ~ )  

41. 
74. 
33. 
40. 

1000. 

10. 
75. 

200. 
12. 

215. 

80. 
23. 
27. 
24. 
48, 

5. 
5 .  
5. 

57. 
45. 

16. 
11. 
65. 

5 .  
(1. 

500. 
42. 
29. 
10. 
45. 

23. 
22. 
24. 
15. 
14. 

16. 
9. 

56. 
35. 
72. 

Zinc 
( P P ~ )  

86. 
100. 
250. 

52. 
41. 

60. 
28. 

285. 
10. 
20. 

13. 
80. 
57. 
67. 

126. 

17. 
10. 
6. 

69, 
68. 

43. 
129. 
122. 
81. 
15. 

126. 
59. 
78. 
72. 
86. 

37. 
54. 
57. 
53. 
53. 

12. 
53. 

142. 
100. 
38. 

l ead  
( P P ~ )  

8, 
2. 

(2. 
3. 

(2. 

(2. 
5. 

10. 
6. 

(2. 

15. 
7. 
3. 
4. 
6. 

2. 
3. 

(2. 
3. 
2. 

2. 
5.  
a. 
4. 
4. 

2. 
2. 
6. 

(2. 
5. 

(2. 
4. 

(2 .  
5. 

(2. 

14. 
5. 
8. 
3. 
2. 

Silver 
( P P ~ )  

(0.1 
(0.1 
(0.1 

0.1 
N A 

(0.1 
0.2 
0.1 

(0.1 
0.1 

0.9 
0.2 
0.1 
0.1 
0.2 

(0.1 
(0.1 

0.1 
0.1 

(0.1 

0.1 
0.1 
0.2 

(0.1 
(0.1 

0.5 
0.1 

(0.1 
(0.1 

0.1 

(0.1 
(0.1 
0.1 
0.1 

(0.1 

0.2 
0.1 
0.1 
0.2 
0.2 



~
B

B
D

~
 

B
B
D
D
V
 

D
-

~
X

-
B

 
B

B
V

X
-

~
 
m

~
m

v
-

 
P
B
B
D
B
 

V
B
-
X
-
~
 
P
-
B
V
P
 

e
m

 
o

o
u

o
o

 
o

u
o

u
u

 
0

0
0

0
0

 
r

3
u

a
u

o
 

w
o

u
o

w
 

a
u

o
u

o
 

o
o

o
o

u
 

o
u

o
u

o
 

c
a
.
 

3
0

0
0

0
 

0
0

0
0

0
 

0
0

0
0

0
 

0
0

0
0

0
 

0
0

0
0

0
 

0
0

0
0

0
 

0
0

0
0

0
 

0
0

0
0

0
 

1
P

 
W

W
W

W
W

 
W

W
W

W
W

 
W

W
W

W
W

 
W

W
W

W
W

 
W

W
W

W
W

 
W

W
W

W
W

 
W

W
W

W
~

.
~

 
W

W
W

W
W

 
u

-
0
 

a
a
a
u
3
L
Q

 
a

a
a

a
a

 
a
u
3
L
Q

a
a
 

a
L
Q

a
L
Q

0
 

a
u
3
L
Q

a
a
 

a
a

u
3

w
L

Q
 

a
a

u
Y

a
a

 
o
a
u
3
L
Q

.
a
 

.
m

d
m

w
m

 
m

m
m

m
m

 
m

m
u

u
u

 
m

u
lu

lu
lr

n
 

u
u

lu
lu

lz
 

r
n

~
~

a
e

 
P

W
c

a
u

W
 

U
W

w
N

w
 

2
Z

 
~

o
a

m
q

 
m

u
l

~
w

h
)

 -
o

m
u

m
 

o
a

m
q

m
 

w
-

w
w

 
o

a
o

w
 

o
a

o
-

u
l
w

 
-

0
m

4
m

 

P
P

P
P

P
 

a
a
L
n
.
3
L
Q

 
W

W
W

W
W

 
.

J
U

-
-

J
U

~
 

u
l
m

-
W

P
 

"
F

'"
f
'J

 
m

o
o

o
u

 
~

O
O

O
u

l
 +

&
+

P
a

 
a

L
Q

a
a

a
 

W
W

W
W

W
 

u
 4

 
o-
. 
0
'
-
 0

-8
 

-
-

o
m

a
a

 
o
.
m

a
-
.
I
 

-
-

-
-

-
 

- 
P

 
- 

W
 

&
 
h
l 

- c
.
 

I.Y 
t
.
>

-
-
n

&
 

-
m

w
m

a
 

P
-

-
w

-
 

- 
~

o
u

l
-

h
)

 W
W

O
~

 
u
l 
u

 
-
0
 

0
 

w
-

e
 

P
 

-
0

-
 -. 

- 
w

 
m

 
N

 
w

 
N

 

w
-

-
 

m
-
h

)
 

-
-

r
a

w
 

- 
v

-
-

L
n

h
)

 
w

r
a

-
c

 
--

 -
- 

-
=

I
"
.
 

-
w

w
u

3
w

 
m

w
m

e
~

 
T

N
y

y
P

 
L

S
F

S
~

~
 

W
W

W
~

W
 

m
u

l
r

n
~

~
 

o
m

-
w

w
 

W
W

O
-

 
m

u
m

u
w

 
-u

 
3
 

Y
'p

T
?

'?
 

U
Y

y
f

y
 

y
y

p
"

"
 

P
P

Y
P

P
 

P
P

P
"

?
 

Y
p

y
m

F
 

E
n

 

W
 

- r
 

c
-
h

u
l
 

h
 
h
, 

P
 

h
 

W
h

 
h

h
h

h
 

n
 

rn
 

- W
 

0
 

u
 
a.
 

"
T

P
f

"
 

T
y

l
y

p
?

 
F

"
p

p
y

 
y

y
y

y
y

 
y

y
y

y
-
4

 
f2

p
a

u
l-

W
 

.
.

.
 

y
"
"
F

y
 

"
F

F
'p

a
P

 
E
n
 

A
h

 
A

h
 

h
 

h
 

h
 

h
 

- U
J

 
A

h
 

h
 

-
0

w
.

 
P

P
P

P
P

 
P

P
r

P
y

 
P

P
P

P
P

 
-
P

C
"
.o

r
P

 
P

P
P

P
P

 
I
-
'P

r
P

y
 

P
P

F
P

P
 

0
0

0
0

0
 

-
0
.
-
 

- 
- m

 
-
-
h

h
h

 
A

A
A

h
 

h
~

h
r

~
h

 
P

W
A

W
A

 
-0

 
0
 

,
Z

L
-

C
 

L
n

h
-

A
h

 
h

h
m

r
Z

h
 

r
-

h
A

h
h

 
-

E
I

C
 

p
p

y
y

y
 

y
y

y
y

y
 

y
y

y
y

y
 

p
y

y
o

m
 

. 
- 

y
y

y
p

p
 

p
y

p
y

y
 

y
y

p
y

y
 

y
y

y
y

y
 

z
n

 

- 
- 

- 
C

C
 

C
.

-
C

-
C

 
- 

- m
 

-0
 
a.
 

P
L

~
W

W
-

 
z

~
u

l-
m

 O
W

W
W

P
 

V
V

~
O

D
W

W
 
O

W
-

O
W

 
-

N
I

Q
W

W
 

v
 

a
w

 
o

w
-

.
A

-
 

-
0

-
 

0
-

m
u

3
0

 
W

P
W

W
 

o
w

u
o

o
 

o
a

u
l
o

o
 

e
o

o
o

o
 

o
t

~
n

a
o

 m
~

r
n

t
-

a
v

 W
r
n

u
l
W

O
 S

Z
' 

P
P

P
P

P
 

P
P

P
P

P
 

P
P

F
P

p
 

P
P

?
P

P
 

P
P

0
P

O
 

F
P

P
P

P
 

y
"

P
p

P
 

P
P

P
P

"
 

1
 



u
l
u

l
u

l
u

l
c

n
 

u
l
u

l
u

l
u

l
u

l
 

u
l
u

l
u

l
w

u
l
 

u
l
u

l
u

l
u

l
u

l
 

r
n

L
m

u
l

u
l

u
l

 
u

l
u

l
u

l
u

l
u

l
 

u
l
u

l
u

l
u

l
u

l
 

u
l
u
l
u
u
l
u
l
 

u
l
u

l
u

l
u

l
u

l
 

u
l
u

l
u

l
u

l
m

 
u

l
L

n
m

u
l
u

l
 

u
l
u

l
u

l
u

l
u

l
 

u
l
u

l
u

l
u

l
u

l
 

u
l
u

l
u

l
u

l
u

l
 

u
l
u

l
u

l
u

l
u

l
 

u
lu

lu
u
lu

l 
az
 

u
lz

u
lu

lu
l 

u
l
u

l
w

u
l
u

l
 

u
l
u

l
u

l
u

l
u

l
 

u
l
u

l
u

l
u

l
u

l
 

u
l
u

l
u

l
u

l
u

l
 

u
l
u

l
u

l
u

l
u

l
 

u
l
~

u
l
u

l
u

l
 
C

n
n
z
C

n
z
 

o
 

-
N

W
 

2
w

-
r

a
P

 
P

I
P

O
-
 

%
 

m
o

o
u

l
u

l
 

a
a

a
u

l
 

-
-

o
r

n
o

 
Z

S
S

Z
S

 
Z

Z
E

E
E

 
S

Z
E

iZ
Z

 
Z
u
Z
Z
Z
 

m
m

m
m

u
l
 

.-t. 
~

t
n

u
w

u
 

u
l

u
u

l
c

n
-

 
w

m
r

n
w

~
 a

m
u

a
m

 
~

m
o

o
w

 
a

o
a

a
o

 
o

a
o

a
u

 
u

u
l

m
a

o
 

a
- 

w
 . 

Y
N

W
P

P
 

?
F

J
Y

~
c

 Y
u

P
r

?
'

 
P

Y
?

-
F

?
"

 
P

m
P

r
?

 
?

P
5

"
P

Y
 

Y
P

P
Y

P
 

?
F

F
r

r
 

a
 

W
O

O
0

0
 

O
u

l
u

l
O

u
l
 

u
l
O

U
9

0
0

 
Q

O
a

O
O

 
O

C
Z

-
u

l
0

0
 

0
0

0
u

l
O

 
0

0
0

0
0

 
O

U
I
O

u
l
3

 
a
 

0
0

0
0

0
 

0
0

0
0

0
 

0
0

0
0

0
 

O
O

O
O

O
 

0
0

0
0

0
 

0
0

0
0

0
 

0
0

0
0

0
 

0
0

0
0

0
 

- C
 

F
.3

 
- 

C
 
- 

- w
 

.--
 - 

- 
- w

 
~

m
w

u
a

 
~

>
u

-
r

.
>

p
&

 r
~

c
n

o
.

 
-r
 

r
A

o
m

w
u

 
-

-
m

u
m

 
-
-
u

a
u

 
-

m
n

-
-

 
~

e
w

u
l

 
u
 
* 

-
0
 
-. 

-
m

@
m

m
 
d
w
o
e
o
 

o
o

q
m

a
 

o
o

w
u

l
m

 
o

o
u

l
w

~
 0

0
u

u
.

a
 

o
o

w
u

m
 
w

e
e

-
m

 
~

w
.

 

F
P

P
P

?
 

P
P

P
F

P
 

F
P

P
P

?
 

P
P

P
?

?
 

?
P

?
?

?
 

p
P

?
p

?
 

F
P

F
?

?
 

?
F

F
?

F
 

C
 

D
 



Sarple 
Nurber 

AF01172 
AFOll83 
AF01191 
AF01194 
AF05052 

AF05058 
AF 05066 
AF05074 
AF05077 
AF05084 

AF0509 1 
AF05092 
AF05033 
AF05094 
AF05095 

AF05096 
AF05097 
AF05098 
AF05099 
AF05100 

AFOSlOl 
AF05102 
AF05103 
AF05109 
AF05 1 10 

AFOSll8 
AF05125 
AT05126 
AF05131 
AF05132 

AF05135 
AFO5152 
AF05173 
AF05207 

Easting Northing Copper 
( P P ~ )  

161. 
8. 

35. 
33. 
37. 

30. 
1300. 

12. 
25. 

85400. 

960. 
300. 
90. 

124. 
58. 

63. 
47. 
35. 
20. 
50. 

35. 
50. 
35. 
52. 

880. 

90. 
38. 
40. 
42, 
50. 

26. 
6. 
5. 

32. 

Zinc 
( P P ~ )  

154. 
78. 

120. 
150. 
126. 

99. 
16. 
92, 
50. 
25. 

91. 
78. 

113. 
89. 
88. 

104, 
88. 
80. 
71. 
63. 

86. 
89. 
78. 
74. 

8650. 

205. 
153. 
105. 
79. 

162. 

e3. 
41, 
74. 

158. 

Lead 
( P P ~ )  

790. 
11. 
14. 
12. 
6. 

14, 
8. 
5. 
7. 

22. 

7. 
8. 
2. 
2. 
5. 

4. 
5 .  
2. 
5. 
6. 

7. 
7. 
6. 

14. 
3650. 

67. 
24. 

6. 
8. 
8. 

8. 
5. 
3. 
6. 

Silver 
( P P ~ )  

1.4 
0.1 
0.3 
0.6 
0.4 

0.4 
2.1 
0.1 
0 , l  

31.1 

0.5 
0.3 
0.1 
0.1 
0.2 

0.1 
0.1 
0.1 

(0.1 
0.2 

0.2 
0.2 
0.2 
0.3 
4.8 

0.2 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 

Bar i us 
( P P ~ )  

980. 
850. 
960. 
950. 
710. 

1000. 
1600. 
930. 

1 COO. 
410. 

1100. 
1200. 
850. 
850. 
92O. 

720. 
1000. 
790. 

1200. 
1100, 

710. 
160. 
760. 
940. 
790. 

1200. 
780, 
740. 

1200. 
1200. 

1200. 
310. 
370. 
310. 
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' SlIIIPLE ELEnENT Cu Pb In fig SAMPLE ELEnfNT Cu Pb Zn fig 
I NIIWER UNITS PPII WII PPII P P ~  NUnRFR UNITS PPII wn PPI~ PPII 
L---- ........ ...-....... . _ _  ...... .. 
............... - . . . .  - . .- - ...... - ........... .......... - .. -- -- .. - ..... -- . . . . .  

Sli SA2451 5 5 77 (0.1 $1 5112491 26 6 35 0.2 
i $1. Sb2452 3 t 2  15 0.1 Sf  $82492 17 3 31 0.2 

S:l SA2453 19 4 141 0.1 S1 $42493 29 2 27 0.2 
S I  SA2454 27 5 45 0.3 15 5 37  (0.1 S1 SA2494 
S:i St12455 11 7 51 0.1 S1 SA2495 19 4 31 0.1 

- --.-----.-.--.-..---p---.-..-.-.- 
. . .... . . . . .  ............. .-- ..... - . - . . . . . . - . . .  , 

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

16 3 50 0.2 S1 SA2496 32 t 2  39  (0.1 S1. SA2456 I 

S1. SA24S7 17 3 63 0.1 S1 SA2497 :- 25 2 33 0.2 ! 
St SA7158 13 2 80 0.3 S t  St2498 ' 23 2 S6 0.2 
S1 $A2459 34 3 P O  0.2 S1 $1'12499 ,; 22 4 43 0.3 
$1. Sfi2460 24 5 49 t0 .1 $1 SA25nfl / 11 6 2.3 0.1 . - ...... - _  ........... .......... - - - - - . - - - - - 

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

S I  SA2461 8 5 43 0.1 s l  sa&n,y-- 36 9 64 tO.l 
S:L s n m 2  7 (2 99 0.1 s i  sit2snz 4 12 6 28 0.1 
S l  SA2463 21 3 74 0.2 S l  5112503 7' 13 3 34 (0.1 
S I  SA2464 4 (2 39 (0.1 ~1 ~ ~ 2 5 0 4  1 ; , :, 17 6 6 0  0.1 
S:1 SA2465 3 2 14 (0.1 5 1  SA2505 22 3 116 0.1 

I ..--. .. .. . . . . . . . . . .  .... .......... -- -- - - - - . -- - -. -- - - - - - - - - - . 

A7466 c 18 t 2  42 0.1 S1 SA2506 15 6 51 0.2 
S1. 5112467 1 : 6 2 36 0.1 $1 St12507 10 5 46 0.1 

S1 SA2508 17 : S1 SA2468 11 (2 43 0.1 6 5 2  t0 .1 
S1 SA2469 fi' 11 2 48 0.1 S l  SA2509 29 6 80 0.1 
S1 SP2470 L 17 5 

50 0.2 S1 SA2510 5 4 43 0.1 
. *  . . .  .......-..-....... 

.- -- -- - - - - - i 
.- .- -- - . . - 

s1 ~ ~ 2 4 7 1  -y, . . . .  t 2  41 0.1 S1 SA2511 22 5 127 (0.1 
$1 SA2412 I 8 4 30 (0.1 Sl  5112512 55 3 192 0.2 

t 
: S1 3 2 4 7 3  11  4 19 (0.1 S1 SA2513 9 3 43 (0.1 

S1 SA2474 ',\ 5 (2 10 (0.1 5 1  SA2514 10 7 52 0.2 
' S l  Sit2475 8 2 19 0.2 $1 Sit2515 4 68 0.4 -- - - -- - - - - -- - - - -- 23 

- - - - - -- - - -- - - -- - - - - - . - - - . i 
...-........... . ....... . .. ... - .. 

" S1 St27476 11 4 35 0.1 S1 SA2S16 22 7 67  0.1 i 
SI ~ ~ 2 4 7 1  17 6 36 0.2 S1 542517 8 4 28 0.1 
$1 SA2418 7 1 5 25 fl.2 !;I 5At518 1.3 8 84 11.3 
SI s k z 4 7 ~  1.4 3 3 1  n.r $1 ~ ~ 2 5 1 9  7 (2 29 cn.1 
S1 SA2480 7 3 8 0.4 S1 Sf12520 7 6 33 (0.1 

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

. . . .  
? - 

S1 SA248l 8 6 10 0.1 $1 5112521 7 8 52 (0.1 
S1 Sh2482 15 3 28 fl.1 S1 SA2522 13 4 42 (0.1 

10 4 S1 SA2523 10 4 4 1  (0.1 S1 SA2483 21  (0.1 
S1 SA2484 22 2 20 0.1 $1 SA2524 35 3 71 tO . l  
5 1  SA2485 12 2 17 (0.1 $1 SA2525 19 3 58 t 0 . t  -- - - - - .- . - -. - - - --- . -- -- - - - - - . - -- -- - . . - ---. - - .--- - .- - -- i 

.... ............ . .. .. . .. .... - - - - - - -- 
S! SA2486 8 3 12 tn .1  S1 SA7S2I 13 5 57  a.1 
5' '2487 16 (2 14 0.1 S1 $A2527 12 6 41 (0.1 
3. - ,42488 23 4 30 0.2 $1 542528 11 7 38 0.1 
$1 SA2489 18 . 5 15 0.3 $1 $A7529 18 2 54 cO.1 
S1 SO2490 29 7 4 0.3 $1 ~ ~ 7 5 3 0  20 7 67  0.1 - .- -- - - ---. .... . . . . . . . . . . . . . .  .... .......................... .. -. . . . . .  
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SI IPI .  E FI.EnENT Cu Pb Zn Ag SMPLE ELEMENT Cu Pb Zn @ 
i NUllEER UNITS PPM PPM PPH P P ~  NUnRFR UNITS PPH PPM PPH PFN 
.... . . - . . . . . . . .  -.....................-........... .................... . . .  
.................. --. . ........ .--- .. .......... 

S1 682531 23 4 57 (0.1 S1 512571 15 5 31 0.1 
, S l  S12532 5 2 19 t0.1 S l  SA2572 23 6 39 0.4 
I S l  SO2533 13  3 27 tO.1 S l  512573 19 8 8n  0.3 
I S1 SA2534 16 3 44 (0.1 $1 $62574 18 4 55 0.2 
I S1 SA253S 17 3 45 <0.1 S1 512575 16 7 Y 0.2 
L .......... : ............. - . -- ... ---. .... ....... -- .- ..... - .............. 
. . . . . . . . . - . . . . . . . . .  - ............................ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S l  S12536 3 5 9 (0.1 $1 512576 23 3 52 0.1 
; $1 SA2537 15 3 49 (0.1 S1 582577 22 2 5 2  0.2 
: ~1 ~ 0 2 5 3 8  16 6 38 (0.1 $1 $67578 27 4 76 0.1 

$1 St17519 15 3 88 0.1 ~1 $ 4 2 ~ 7 9  77 4 64 U.1 
S1 S12540 4 1 2 68 (0.1 5 1  SA7580 60 7 40 U. l  .-.- --........................ .... ...........-......... - ..... - -....... -. .. . . . - . .  

, ....... , .................... . . . . . . . . . . . -  ............ .---..-A. -- -..-.. 

i S1 SA254L 11 4 38 (0.1 $1 Sb2581 15 4 27 0.2 
8 4 14 0.2 

I 
, S1 SR2542 25 3 62 tO . l  5 1  SA2582 

s l  61%3 ' 6 3 5fl (0.1 S1 512583 17 2 36  0.1 i , S l  $12544- 17 3 51 0.1 5 1  S12584 34 (2 21 ll.6 
51 S112545 46 t 2  54 (0.1 S1 St12585 2 1 4 31 0.2 

L ......... .... - ............ ........ , ....-.. - ...... -- .......... - . . . . .  
. . - . . . .  . . . . . . . .  -. ......... , . ... - . . .  --. ..-..... 

7\ - .  ' .  . .  -- SA2546 , . -  L 

14 2 4n a. t SI ~ ~ 2 5 8 6  22 3 44 u.1 
$1 6 ~ 5 4 7  $, 1: 2 2 8 (0.1 $1 S12587 41  3 53  0.5 ', 
S1 Sd2548 11 7 47 0.1 S1 512588 25 4 60 0.2 
$1 $112549 i\ 7 4 24 <O.l S1 Sb2589 52 3 9 0  0 . 1  

: 51. S125SO 4 5 19 (0.1 S1 S12590 39 5 55 0.2 -- i.- ~ . . -  
-.---- ..-... .. .. . .... ......... I- -* - 

- - -  ~ -. -- - -- .- 

c S1 aA2551 22 6 35 tn .1  S l  SA2591 27 3 38 0.3 
j S1 SA2552 , 18 5 38 0.1 S t  SA2592 16 3 25 0.2 
I S1. 5112553 34 7 79 0.1 S l  512593 26 3 3 1  0.1 
I S1. SA2554 : 19 6 33 0.1 $1 542594 46 2 63 0.2 
i SI ~ ~ 5 5 5  , I .  21 4 37 0.2 51 SA2595 32 3 47 0.2 
L. ....... . ~. .- - . . 
....-........... . -. - .  - ........ 

S1 SA7596 26 (2 4 1  0.1 Sf  SO2596 25 5 53 0.1 
$1, S17557 26 4 33 0.1 ~1 :;42597 19 3 53 0 .7  
5 1  s n m 8  76 4 24 0.1 SI $42598 14 4 40 0.2 
SI !;n7ss+ 18 s 19 0.2 SI ~ 2 5 9 9  18 12 36 0.4 
S l  $12560 25 4 30 0.3 S1 SA260O 18 9 28 0.4 I 

I_ -.................. .......... . . . . . . . . . . . . .  I -- ---- - -- ----- -- --.--- .- 
..-.-...-.....-.--..... .. .... .. .. - .. -. -. - .-.... -. .... 

S1 u"A2561 26 9 39 0.2 S1 512601 10 10 43 0.4 1 

13 S1 $12562 15 5 26 0.3 S t  S42602 12 31 0.3 
$1 S117563 29 4 43 0.1 S1 512603 34 8 37 0.4 

24 2 Sf SAZbOb 44 b 27 0.2 , S1 $12564 36 0.1 
S I  Sfa256S 20 4 42 0.1 S1 SA2605 12 6 70 0.1 

. . . . . . . . . . .  . .-..--..-.----p-.---.-.... . 
. --- .- -. . - - - - - -. . - --- - - - - .. - - . - .- . . - -- - 

51 s n m ~  12 7 37 0.1 SI S12606 32 6 48 0.1 
I ;A2567 15 2 23 0.2 $1 SA2607 30 10  3 2  0.4 

Sl SA25b8 9 <2 24 (0.1 $1 ~ 4 ~ 6 0 8  4 1 7 92 0.4 
S'I 6 A 2 Y 9  6 '  4 18 0.1 3 1  S12609 83 8 5 2  0.6 

! S1 $A7570 6 7 5 (0.1 $1 5626:O 17 12 40 0.1 
....... - ......-....... -- - .............. ...... - .. - .......................... 
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S ~ ~ N F L E  ELERtNl Cu Tb Zn ng 
NIIllRf R -- UNTTS PPII PFII w n  PPII - - - - -- - - - - -. . - - - -- - - . - - -- - 
S'L S42611 14 17 32 0.7 
S11 SA2612 15 13 32 0.3 
S I  SA2613 32 9 4 4  0.2 
S'l SA2614 50 5 45 0.6 

, S I  SA261S 25 11 39 0.4 - - - - - - - - - - - - -- - - - - - - -- - - - 

S I  SA2616 32 10 40 0.2 
S I SA7617 54 9 60 0.3 
$1 S17618 56 22 65 0.3 
S I  SR7619 28 10 80 0.4 
S I  SO2620 36 9 115 l l .2  

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

SL SA2671 4 8 10 96 0.1 
S I  Sb7622 30 9 110 (0.1 
SL SA2623 16 13 60 0.2 
S I  SA2624 21  10 38 0.3 
S1  SA2625 20 9 65 0.2 -- - -- - - - - - - - -- . - - - - - - - 

- 

3 7 6 2 6  26 8 60 0.2 
S l  Sb2627 20 12 56 (0.1 
SL S117628 24 12 50 0.2 
S I  512629 26 7 66 0.2 
$1 $12630 28 6 64 0.2 - - - -. - -. - - - .- - -. - - .. - - -- - - - - - - .. - - - - - . . . . - - - . . - . - . - . . . .- . . - . . . . . - -. - -. - -- - .. - 

19 9 36 0.3 S1 SA2671 26 13 45 0.1 S'I 512631 
S'l SA2632 34 5 38 0.4 SI ~ n 2 6 7 2  4 1 14 6 6  0.1 
S l  SA2633 16 14 48 0.4 S1 %A2673 8 7 56 0.1 

32 9 S1 3 2 6 7 4  14 13 115 (0.1 S I  SO2634 55 0.2 
S l  542635 4 3 8 SO 0.1 S1 5112675 6 14 55 (0.1 - - -. . . . . - . . .- . - - -- - - - . . . - -. - . . - - -- - . . . - . - - -- . . ~ .  - .  . I 

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

$1. SA2636 12 3 57 0.1 ~1 ~ ~ 7 6 7 6  6 16 54 0.7 
S'I %A2637 20 7 65 0.1 :1 3 2 6 7 7  < 1 3 16 tO. l  
S I  SA2638 , 22 4 62 0.1 S1 SA2678 : 8 11  60  0.4 
S1 Sf12639 14 3 52 (0.1 $1 512679 r 10 16 28 0.2 
$1 SA2640 . 36 2 48 0.3 S l  S12680 2 6 1 0  (0.1 

L-. -. - - .- . -- . -- . . . . . - . -- .- . -- - . - . -- - . - . -- - -- 
I . _  _ - - - I  

Sf SR2641 4 3 (2 35 0.2 S1 SR2681 8 10 28 tf l .1 
S I  SA2642 ., -_ 44 3 32 0.1 S1 SR2682 6 14 19 (0.1 
S l  $A2643 v 26 15 54 t0.1 S1 S12683 . 8 ! 7 30 0.5 

32 108 (0.1 S1 St12684 70 15 78 0.3 $ 1  SA7644 y 54 
S1 SA7h4S 24 14 38 0.1 S1 Sn2685 44 45 184 . 0.4 
. - . . -. . .. . - . - . - - - . . - - .- - -. - - -. . .. -. - . . - - . .. . - .- . . . -- . - - . 

. . .- . . .~ .. - - . - -- -. - - - - . . 
SI SA2646 6 10 12 0.1 S1 Sh7686 120 47 315 0.6 

3 2 6 4  7 6 1 48 (0.1 2 1  ~ ~ 7 6 8 7  16 4 1 54 0.2 
,... ~ ~ 7 ~ 4 8  16 1 11s 0.1 $1 SRZLEB 4 1s  20 0.2 

9 80 0.1 20 7 4 0.2 S I  S12649 14 $1 SO2689 
S'I St12650 15 8 88 0.1 51 ~ n 7 h 9 0  20 23 70 0.1 

. . - - .- . - . . - . . . . . . - . . . . . . - - - - . -. .. . . - -- -- -- . . - .- - . - - . . . .. - - - - - - - - .. .- -- - - -. - - -- -- . - 
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PACF 4 
. , .. .. . . . - . . . . .. - . - . . . . . . . . . . . - . . - - - - . . -. - -. - . - - - - . . - -. . - . . 
S A @ ~ E  ElEnENT Cu Pb Zn 11g S11flPI.E ELEnENl Cu Pb Zn h 
NURRFR UNITS P P ~  P P ~  PPM PPR NU~RER UNITS P P ~  P P ~  P P ~  PPR 

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

S t  SA2691 110 17 210 0.9 $1 SA2731 14 7 5.5 U.7 
S l  S a 6 9 7  30 37 95 0.6 S l  542732 31 10 66 0.3 
S t  5112693 90 11 260 0.6 S l  SA2733 14 10  48 0.1 
S t  SA2694 24 3 1  58 0.2 S1 Sh2734 5 3 46 0.2 

1 $1 m 7 6 9 5  34 84 114 0.4 S1 SA2735 19 10  38 0.2 
C -. . - .- . . . - .- . -- - - . . ~ .  - -. - .- -- .- . . . - . ... -. . . . . .- - - -- .- . - - .- .. - . - . . . 

S 1  SA2696 32 51 86 0.5 S1 Sb2736 17 7 44 0.1 
: S1 SA2697 18 57 108 0.4 S l  S12731 35 6 52 0.1 

S t  5112698 20 38 67 0.4 36 9 80 0.1 $1 S17738 
$1 SA2699 2 7 17 56 0.3 S1 $A7739 26 5 85 0.1 
~1 ~ & 7 7 n f l  8 32 110 0.4 S1 5112740 4 0 7 66 cn.1 --- -- - . . - - - .- -. . - . . - -- . . . . . . - . - . . - . . ---- .- . . . . .. . . . - . . . . 

-.. .- . 
- . - - - .... -. ~ 

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

S t  S42701 36 20 130 0.4 S1 SR2741 5 6 28 (0.1 
$ 1  SA2702 22 45 170 0.6 51 5112742 14 3 38 0.1 
S1 SA2703 64 21 150 0.2 S l  SA2743 35 8 120 (0.1 
S t  SA27M 28 16 103 0.5 S1 SR2744 45 6 260 0.1 
S1 S112705 30 6 155 0.2 S1 SA2745 12 6 42 0.1 
-- --. -. . -- . . - .- -- . . . - . . . . . . . . ..- - . - . . . - - . . . . - -. . .. ... ~ . 

.. . . - - -. . . - . - - . - - - - - -- . --- - . . . . -- - . . - - . -. . . 
', -.,I SA2706 1050 13 160 0.5 $1 SA2746 49 1 120 0.2 

S l  SA2701 4 5 27 0.2 S l  5112747 16 8 56 0.1 
S l  S12708 40 8 164 0.2 $1 SA2748 8 6 45 0.2 
s1 502709 39 46 310 0.1 $1 ~ ~ 2 7 4 9  9 6 r i  n.1 
S t  S112710 20 44 255 0.2 S1 $112750 18 10 64 U.3 - . . - . . - - - - - . - -- - - - -- . - - - . - . - . - - - - -- - - . . . . -. --- . --- . -- -- - . . . . . . . - - - - .. . . .. .- ~ . .  . . . . . -. - - . . A .- -. .- - . - -. .- . . . .- . - . - . .. 

S1 S112711 35 85 275 0.4 S i  SA2751 1 1  f 1 60  0.1 
S1  St32712 13 5 1  165 0.4 S1 $12752 22 7 70 0.1 
$1 5117713 37 47 140 0.3 ~1 5117753 12 7 50 0.1 
S1  SA2714 57 56 240 0.3 S I  512754 2 3 8 44 0.1 
S1 SA7715 34 4 3  350 0.2 Sf SO2755 35 5 56 0.4 

L . .  _ _  . .... .. 
--- .- -. . . -. . . - . . - - 

s i  ~112716 24 31 760 0.4 s 1  562756 14 9 40 0.1 
SI ~ 1 1 2 7 l T  13 29 95 0.4 S1 Sb2757 31 9 56 0.7 
SI s n m 8  19 17 9n  0.1 :I ~ n m 8  2 3 I 83 0 . 1  
S1 SA2719 20 16 154 0.1 5 1  SA2159 6 4 70 0.1 
S1 SA2770 '' 7 12 26 0.1 S1 5112760 23 8 65 0.1 - -  - . f i  . . . . - -  . . . . - ". .- - -. . -. .. - - . - -- . - -. - - -. . - -. . . . . . .. . -. . . . . . . -- .- -- - -- - - - .- . . - - - . - 
s l  ~ 1 1 2 7 2 ~  1 9 13 37 0.1 s1 502761 54 7 ion 0.4 

:; : i 6 8 32 0.1 5 1  $112762 4 2 9 136 0.4 
39 4 66 (0.1 S1 512763 6 1  4 52 0.5 

S l  SA2724 ;1\ 14 4 84 0.1 S1 S112764 , 23 7 26 0.1 
S1 512775 13 5 5 1  (0.1 S1 SA2765 14 6 50 0.2 - . - - - - -. - - . . . - . . . - - . -. -. - . -- .. -. - - - - - . - - - - -. . . -. - .. -. .. . . - . . --. - - - . . - .- - - - - - - - . . -. - . . - . - .- - .- - . . . - . - - . . - - - - -- - . - . - - -- - - -- - - - -- -. - . . . - - - - .-. - - - -. - . -. - . - . 
:St $12726 37 6 108 0.1 S1 SA2766 19 9 36 (0.1 

SA212l  71 3 48 (0.1 S1 5112767 10 7 74 (0.1 
:s t  SA7778 35 7 75 0.2 S t  $82768 39 7 46 n.2 
St  $62729 13' 5 40 0.1 S1 517769 57 6 60  0.2 
!11 SP273fl 4 1 6 7n 0.2 S t  SA2770 36 7 84 (0.1 -- -- - - - . - . -. . - . - -. - - .. - -. - - - - - -. . - - -. . . . - - . , - . .. , . . . - -. . - . - . . - - - - - - - - . - - - . -. .- - . - .. . . . 
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SAWLE ELEMENT Cu Pb Zn bg SMPLE ELEMENT Cu F'b Z n bg 
NUHEIER UNITS P P ~  PPM wn PPM NUMAER UNITS PPA P P ~  P P ~  P P ~  -- - -- . ... - .... -. . .. ............................ 
- - - . - .....-.. - .. .- - .. -- ... ---. ..... - ......... -- - . - .... - ...  - . . . -  - 
S1 S H 0 2 5 1  .gGr;- 3 10 75 (0.1 S1 S1110291 27 5 48 0.2 
S l  SAl0252 a 20 50 51 0.2 $1 S1110292 9 6 30 l l .2 
S1 SA10 53 22 2 7 50 0.2 S1 SA10793 5 2 36 0.2 
S I  S110254 30 3 30 0.2 S1 51110794 12 4 23 0.2 
$1 9110255 7 8 24 0.1 S1 SA10295 113 29 17n0 0.3 
-. - - .. - - -- ... -- . - ---. ..... - ........ -. ... -- - - .. - - .......... ...-... -. .. - . .  - ............................. - , .......... - - ... - . - -- ... - . . . . . . . . . - . . . .  STSA;0256--.t/ - 

5 30 0.2 S1 SA10296 52 9 70 0.2 

$1 SAlO257 ,\ 9 3 32 0.1 5: Sf110297 5 1  5 126 0.3 I 
5 1  SA10258 /-: 32 3 58 0.1 S t  SA10798 33 6 65 0.4 I 

S1 S1110259 ' 9 7 56 0.1 $1 Sl l f l799 32 4 6 2  fl.7 
SI ~ 0 1 0 2 ~ 0  4 2 13 0.3 SI s n ~ o m o  2 3 5 4n n.1 - ........ .- . -- . - ... -. .... - . - ...-.... - .............. .... . . . .  -.................. 

. . 
- 

...... . . . .  -. --- -. -- 
S1 SA1!0261 29 5 67 0.4 S1 S810301 5 3 46 0.1 
S1  SA10262 9 4 26 0.4 $1 SA10302 4 5 18 (0.1 
S1 S11110263 10 3 38 0.3 $1 SAl0303 76 6 57  0.1 

5 $1 51110264 45 <2 62 0.1 S1 Sd10301 84 74 fl.3 
25 4 36 0.1 S1 SA10305 34 4 4 1  0.7 

! 
S1 SA110265 ..... . . . . . . . . .  . . . .  . . . . . . - .  1 .~ . ... .- . . - ..  -. ..... .. - .. - .. - .. 
S1 . - 266 5 2 20 0.2 S1 SA10306 57 5 62 0.3 I 
51 Sb10267 6 3 120 0.2 $1 Sb10307 27 9 47 0.1 

, 
$1 S1110768 15 4 70 0.4 S1 SA10308 36 5 76 0.2 
S1 SA:10269 15 5 68 0.3 S1 SA10309 17 8 68  0.2 
S1 SA10270 79 5 47 0.2 S1 SA10310 50 6 52 0.2 

... . _ 1 
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$ 1  R L  E FLEnENT Cu Pb Zn Ag SAnPLE FLEnENl Cu Pb Zn bg 
NUMFR UNIIS P P ~  P P ~  P P ~  P P ~  NUHR~R UNITS PPH P P ~  P P ~  rrn L - - - - -- . . - - - - - - - - - . - - - - .  - --- - - 
. - .- --- - - - - -  - -  - - - - - - - . - --- - - . - - - - 
S l  S110468 8 5 76 0.1 $1 Sb10508 26 5 72 0.3 

, $1 S A l M 6 9  71 4 44 0.2 S1 SA10509 24 4 4 4  Ill 

1 S1 SO10470 20 6 66 0.1 $1 SA10510 24 4 48 0.3 
I S l  S110471 2 3 1 1  0.2 S1 SA10511 2 7 5 50 0.3 

S1 5110472 7 5 56 0.1 $1 SA10512 32 6 64 0.2 1-- . -- -- -- -- -- -- - -- ---- :- -- - - -- - - - - -- - -- - - -- - - - - - -- - - -- - - - - - 

r,;-~11~473 8 9 56 0.1 S1 SA10513 10 4 36 0.1 
: $1 SAIO474 1, 18 6 52 0.1 $1 Sb10514 4 <2 23 0.1 
I ~1 ~ 1 1 0 4 7 ~  7 7 65 0.1 S1 SA10515 20 6 64 0.5 

$1 SA10476 ' . 25 7 38 0. I SI s n l f l s l 6  56 5 79 U 1 

SI ~ ~ 1 0 4 7 7  , 7 5 28 (fl.1 S1 3111517 35 6 58 0.2 -- - . -  - - - - - -  - - - - 
1 $1 s n 1 0 4 n  7 4 50 cn.1 s 1  ~ ~ 1 0 5 1 8  27 6 13 0.7 
, S1 SAlOU9 - -- 9 (2 32 (0.1 6 1  SA10519 42 4 87 0.2 

c S1 S110480 10 7 4b 0.1 S1 SAl0570 22 6 58 0.1 
$ 1  Sb1048l 15 11 64 0.1 $1 SA10521 22 3 58 0.1 
S l  5110482 J 13 5 48 0.1 S1 5110522 18 7 58 0.2 .. ............. - .... ..........--. .... 

.......................... ...... ..... ...... . . -.. . - 
__ . _  _ . . _ _ _  - . . I -- - -. 

6 $1 ~ ~ 1 0 5 2 3  1 7 34 0.1 / ,. ~ 1 1 0 4 8 3  4 25 (0.1 
/ S1 St310484 7 6 24 0.1 $1 SAlOS24 9 6 40 0.1 
I S1 5110465 , , 28 4 53 0.1 $1 SA10525 21 8 56 0.2 
1 S1 S1104W 9 7 37 0.1 S1 SA10526 33 5 67  0.1 

10 7 44 0.2 S1 SA10527 39 5 5 1  0.1 i S l  SA10487 
...... . ......-. L . .. - - - -. -- -. - . -. ! -- 

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

1 S l  S110488 13 7 37 0.1 S1 SAlOS28 18 8 60  0.7 

9 9 50 0.2 S1 5610529 17 4 49 0.1 

1 i: ii:i: 34 
5 66 0.1 Sf SA10530 25 4 66  0.1 I 

36 4 71 0.1 S1 SA10531 27 4 68 0.2 
S l  S110492 10 6 50 0.1 $1 S110532 19 5 62 0.1 L - -- -- - --- -- - __  -2 ..> - ................... . - . -- - -- -- - .... - ... -. ...-.... 
S1 S110493 23 5 34 0.3 S1 5110533 1.5 5 56 0.2 
S1 SA10494 22 10 76 0.1 S1 SA10534 36 7 103 0.2 
S l  SR10495 15 7 52 (0.1 ~1 ~ ~ 1 ~ 5 3 5  17 6 70 O.! 

S1 S110496 74 5 56 0.9 S I  SA10536 . 62 4 110 0.1 
S f  SA10497 38 5 34 0.2 $1 SAlfl537 2 1 9 68 0.6 
i-. ..... - ..........-..... - -  ......-....-.... -.- . - -. . - . . - - . - . - r;;; .............. .. - ..... -- .... -- -- - . - .... - 

A M 9 8  23 12 52 0.1 ~1 ~ ~ 1 0 5 3 8  37 5 80 0.9 
S1 S110499 23 6 46 0.1 $1 SA10539 64 5 80 0.1 

S l  S1105Ofl 16 8 44 0.2 S1 SA10540 22 8 53 0.2 
S1 SAlOSOl 26 5 51 0.3 S l  St110541 28 7 60 0.1 

: $1 St110502 20 3 40 0.1 S1 ShlOS42 4 1 6 98  0.2 
. .... ..... .... , L . - -- - - - -. . - - . - - . - -  -. - - --A - - . - . - - - - - . - 

. . . .  -. .. . 

. . $' SA105fl3 42 3 66 0.1 S1 M I 0 5 4 3  68 3 83 0.1 
, . ;1105Il4 4 3 6 64 0.2 $1 ~ ~ 1 0 5 4 4  4 8 3 63  (0.1 

S i  SAlOSOS 84 4 78 0.1 S1 SA10545 32 6 53 0.7 

S1 5110506 85 ' 5 81 0.5 ~1 ~ ~ 0 5 4 6  19 12 40 0.2 
S1 SA10507 25 6 60 0.2 $1 SA10547 30 5 51 (0.1 - - - ........ - ... - ... - .. -- -. ..... .................... -- - - . ---. - .. - - . . - . . . - - . .  
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S ~ W L ~  ECEMENT Cu Pb Zn Ag SAMPLE ELEHENT Cu Pb Zn b 
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