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SUMMARY AND CONCLUSIONS 

The N o r t h a i r  p roper ty  was op t i oned  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 r e  favourab le  f o r  

t h e  occurrence o f  Zn-PB-Cu-Ag-Au vo lcanogenic  massive su lph ide  deposi ts .  

T h i s  was accomplished through a  program o f  geo log i ca l  mapping, whole 

rock  geochemistry,  and ground f o l l ow -up  o f  a i r b o r n e  geophysical  

anomal i e s .  

The p rope r t y  i s  unde 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 lu 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 unconformably 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 

and f l ows  o f  t he  T e r t i a r y  t o  Quate rnary  Ga r i ba 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 vo l can i c  rocks i n  b o t h  u n i t s  a r e  ca lc-a1 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 dac i  t i c  t o  andesi t i c  p y r o c l a s t i c s .  The sediments a r e  predominant ly  

wacke and greywacke w i t h  l e s s e r  in te rbedded s i l  t s t o n e  and a rg i11  i t e .  

The v o l c a n i c  component i s  made ug o f  b recc ia ,  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 .  The l a r g e  volume o f  sedimentary m a t e r i a l  th roughout  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  environment.  I n  

c o n t r a s t ,  t he  Upper Volcanic  U n i t  i s  composed o f  a n d e s i t i c  t o  d a c i t i c  

p y r o c l a s t i c s  w i t h  on l y  minor  i n t e r c a l a t e d  wacke, s i l  t s t o n e  and 

a r g i l l  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  li t u f f ,  

e s p e c i a l l y  i n  t he  lower  h a l f  o f  the Upper Vo lcan ic  U n i t  and t he  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 prox imal  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 r e  c o n t a i n i n g  1.77% Zn, 1.22% Pb, 

11.6 g l t o n n e  Au and 63.0 g l t onne  Ag. It 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 volcanogenic 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 the base o f  t h e  Upper Vo lcan ic  U n i t  i s  h o s t  t o  the 

N o r t h a i  r Mine. The su l  ph i  de minera l  i z a t i  on occurs as d i  sselni 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 ,  no r t hwes te r l y  t r end ing  m i n e r a 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  

7metres wide. D r i l l  i n g  and min ing  has de f i ned  the zones a1 ong 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  

h o r i z o n  i s  w ide r  and con ta ins  more lead-z inc  su l  ph 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 l  ph ide  m ine ra l  i z a t i o n  appears 

t o  be a t  depth on the  no r the rn  h a l f  o f  t he  ho r i zon  beneath t he  D iscovery  

f \ 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 
\ ,I e l e v a t i o n  o f  825 metres which i s  150 metres below t h e  sur face.  

A i  rbornne 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  small g r i d s  were p laced over  these areas. 

Subsequent geo log i ca l  mapping revea led  t h a t  o n l y  one o f  t he  g r i d s  i s  

u n d e r l a i n  by vo l can i c  b recc ia  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, the  massive su l  ph ide  p o t e n t i a l  o f  seven o f  these . 
areas i s  cons idered  poor. The mapping a l s o  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 .  

Soi  1 sampl i ng d i d  not  revea l  any s i g n i f i c a n t  new anomal i es , no r  

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 ex tens i ve  program o f  rock  geochemistry (546 whole rock 

samples) r evea led  t h a t  the p y r o c l a s t i c  dac i  te ,  andesi te ,  and basal t o f  

t h e  Upper Vo lcan ic  U n i t ,  w i t h i n  100 metres o f  t he  N o r t h a i r  

m i n e r a l i z a t i o n ,  i s  cha rac te r i zed  by 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 ichment i n  potassium, rub id ium,  manganese, barium, 

copper and z i nc .  Four o the r  areas were o u t l i n e d  w i t h i n  the  Upper 

Vo lcan ic  U n i t  t h a t  have a  s i m i l a r  d e p l e t i o n  and enr ichment  s igna tu re .  

These f o u r  areas have excel  l e n t  massive su l  ph i  de p o t e n t i a l  . 



INTRODUCTION 

Location, Access, and Physiography 

The N o r t h a i r  Op t ion  (50" 08'N, 123' 06 '1 ,  NTS 92J/03) and 

Cal laghan Clairns (50"  08'N, 123' 09'Gi) a r e  l o c a t e d  \ i ~ i  t h i n  the  Coast Range 

Mounta ins o f  R r i  ti sh Columbia approx imate ly  10  k i  1  ometres west  o f  t he  

Mun i c i pa l  i ty o f  Whi s t 1  e r ,  42 k i  1  ometres n o r t h  o f  Squarni sh and 90 

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 Rai lway, Highway 99 and a 12,500 kV B.C. 

Hydro l i n e  a re  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  the  p rope r t y .  Access 

t o  t h e  area i s  v i a  a  good qua1 i ty grave l  road  t h a t  connects  t o  Highway 

99. Most o f  the  area i s  access ib l e  v i a  4x4 d i r t  roads except  f o r  the  

a1 p i n e  areas i n  t he  eastern-most p a r t  o f  the  p rope r t y .  

Topography on t he  p r o p e r t y  i s  v a r i a b l e  and o f t e n  steep. * " 
i 1. E l e v a t i o n s  va ry  f rom 700m above sea l e v e l  a long  Cal laghan Creek i n  the 
Z 1' 

west, t o  1700m i n  the  eas te rn  t h i r d  o f  the  p rope r t y .  

The N o r t h a i r  Mine area 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 annua l l y  r ece i ves  250cm of which 65% f a l l s  as snow. 

Normal temperatures r a r e l y  d i p  below -17°C i n  w i n t e r  and r a r e l y  exceed . 
27OC i n  summer. Snow can be expected between October  1 and J u l y  1. 

Claims 

The N o r t h a i r  Op t i on  and Ca l laghan  c l a i m s  a re  con t iguous .  

The I do r t ha i r  Op t i on  c o n s i s t s  o f  t he  f o l  l o w i  rlg c l a i m s  c o n t a i n i n g  

118 u n i t s  (see  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 ,  No r tha 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  Product ion Lease P-1. Exp i r y  dates a re  sub jec t  t o  

4) approval by t he  Go1 d  Commi ssioner.  

The Callaghan 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 o n t a i n  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 .A 

Callaghan 1 20 1880 Nov 16, '85 Nov 20,'85 Nov 20, '88  
/ 

C a l l a g h a n 2  6  1881 Nov14, '85 Nov20, '85 Nov20, '88 

Edna 1 15 1882 Nov14, '85 Nov20, '85 Nov20, '90 

Edna 2  15 1883 Nov14, '85 Nov20, '85 Nov20, '90 

Edna 3  18 1884 Nov14, '85 Nov20, '85 Nov20, '88 

Edna 4  9 1885 Nov14, '85 Nov20, '85 Nov20, '91 

Edna 5  3 1886 Nov14, '85 Nov20, '85 Nov20, '88 



Figure 3 



Property H i  story 

I n t e r e s t  i n  the  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 h e  1924 B.C. Dept. o f  

Mines Annual Report .  Two occurrences a r e  mentioned; t h e  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 t he  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  Mine r e p e c t i v e l y .  

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

marg in  o f  t he  Cal laghan Creek pendant and subsequent ly  de f i ned  t h ree  

zones c o n t a i n i n g  po lymeta l l  i c  su l  ph ide  ore.  The m ine ra l  i z a t i o n  v a r i e s  

f rom massive t o  disseminated 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  Mines L td .  mined and m i l l e d  492,770 t ons  o f  o r e  

g rad ing  1.77% z inc ,  1.22% lead,  11.6 g/ tonne g o l d  and 63.0 g l t onne  

s i l v e r .  

The N o r t h a i r  P roper ty  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 Fa1 conb r i  dge L im i  ted. 

The Cal laghan p roper ty  was s taked by K i d d  Creek Mines Ltd., a  

w h o l l y  owned subs id 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 h e  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 

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



1987 Work Programne 

Work completed from March 29, 1987 t o  October 14, 1987 

cons i s t ed  o f ,  

1) Airborne geophysics over the e n t i r e  Northair  option area and par t  of 

t h e  Callaghan property. The r e s u l t s  a r e  covered in a sepa ra te  

r epor t .  ( McConnel 1 1987) 

2 )  Line-cutt ing of 51.4 km on 9 sepa ra te  g r i d s  to follow-up a i rborne  

geopysical anomalies. See f i g u r e  2 f o r  t h e i r  l oca t ion .  Line spacing 

was 100 metres and s t a t i o n s  were e s t ab l i shed  every 20 metres.  

Call aghan Property Northair Option 

Grid ' A '  4. l k m  

Grid 'B' 

Grid ' C '  

Grid I D '  ( e a s t )  3.6km 

4. l k m  

1.3km 

Grid ' D l  (west)  4.lkm 

Grid ' E '  5.lkm 

Grid 'F' 15.2km 

Grid ' G '  5.3km . 
Grid ' H I  4.5km 

Grid '1-1 '  was cut t o  evaluate a showing, and not t o  follow-up any of 

of the  a i rborn  t a r g e t s .  

3 )  Geophysics cons i s t ing  of I P ,  FlAG and VLF over 51.4 km of c u t  l i n e  on 

nine g r i d s  l i s t e d  above. Results  of these  surveys a re  covered in a 

sepa ra te  r epor t  (Hendrickson, 1987). 



4 )  Geological mapping of the e n t i r e  Northair Option area and par ts  of 

the Callaghan Property eas t  of Callaghan Creek was carr ied  out a t  a 

sca le  of 1:5000. 

5 )  Geological mapping of the nine cut  l i n e  g r ids  l i s t e d  in 2 above a t  a 

sca le  of 1 :2000. 

6 )  Geochemical rock chip sampling of 740 samples of which 194 were 

geochemical ly analysed for  C u ,  P b ,  Z n ,  Ag, A u ,  and Ba, and 546 were 

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

7) Soil  sampling of the grids under 2 above in areas not covered by 

previous geochemical surveys completed by Northair Mines Ltd. A to ta l  

of 780 samples were collected 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. T h i s  includes 

a l l  of the holes d r i l l ed  by Northair in 1980, 1981 and 1986; a to ta l  

of twenty-fi ve 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 of B r i t i s h  

Col umbia w i t h i n  a  Lower Cretaceous Gambier Group v o l c a n i c  and sedimentary 

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

as: "one o f  many no r thwes te r l y  t r e n d i n g  v o l c a n i c  and v o l c a n 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 are v a r i a b l y  metamorphosed and commonly a re  

c h a r a c t e r i z e d  by a  s t r ong  no r thwes te r l y  t r e n d i n g  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 ion  from 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  predominant ly  Cretaceous whereas an eas te rn  zone i s  E a r l y  

T e r t i a r y .  " 

Contac ts  between r o o f  pendants and t he  surrounding p l u t o n i c  

f 'I . rocks  a r e  o f t e n  sharp and commonly a re  narrow shear zones, whose 
kc i o r i e n t a t i o n  i s  subpa ra l l e l  t o  t he  main f o l i a t i o n  o f  the  r o o f  pendant. 

Several  T e r t i a r y  t o  Quate rnary  v o l c a n 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  ng accumulat ions o f  f l  ows and 

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



PROPERTY GEOLOGY 

Introduction 

Mapping o f  the  e n t i r e  N o r t h a i r  Opt ion  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. 

A d d i t i o n a 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  

sca l  e  o f  1 : 2000. 

L i  tho1 ogy and Stratigraphy 

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

d i v i d e d  i n t o  t h ree  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 met re  t h i c k  sequence o f  v o l c a n 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 he  Lower Cretaceous Gambier Group. These rocks a r e  

i n t r u d e d  by the  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 r e  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 of the  Ga r i ba 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 

TERTIARY TO QUATERNARY 

GARIBALDI GROUP 

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

CRETACEOUS TO TERTIARY 

COAST RANGE INTRUSIVE COMPLEX 

4 )  D i o r i t e  

LOWER CRETACEOUS 

GAMRIER GROUP 

H y b r i d  Contact  Rocks 

3a) E p i d o t i z e d  H y b r i d  Rock 
3b)  S i l i c i f i e d  Tu f f  
3c )  C h l o r i t e  S c h i s t  
3d)  B i o t i t e  Ho rn fe l  s  and S c h i s t  

Upper Vo lcan ic  Uni t 

2a) Fe ldspar  C r y s t a l  B recc ia  
2b) Fe ldspar  C r y s t a l  Lapi  11 i T u f f  
2c )  Fe ldspar  C r y s t a l  T u f f  
2d) F i n e  Gra ined Feldspar  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  
2g) A r g i l l i t e  
2h) S i  1  iceous S i  1  t s t o n e  
2 i  ) Greywacke 

Lower Vo lcan ic  U n i t  

l a )  P o r p h y r i t i c  Volcanic  B recc ia  
l b )  Fe ldspar  C r y s t a l  L a p i l l i  T u f f  
l c )  Massive Feldspar  Po rphy r i  t i c  Vo lcan ic  
I d )  T u f f  
l e )  Vo lcan ic  Wacke 
I f )  Grey Wacke 
l g )  S i  1  t s t o n e  e l h )  A r g i l l i t e  
l i )  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 lows ( u n i t  5a) o f  the Ga r i ba l  d i  group a re  exposed i n  and 

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

Basal t dykes ( u n i  t 5b) a r e  common th roughout  t he  map area, va ry  

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

f a u l t s  and o the 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  the  reg 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  5 c )  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  1y 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 the  b a s a l t  dykes and a l so  f o l l o w  zones o f  weakness. 

Coast Plutonic Complex (Unit  4 )  

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

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

p rope r t y .  The con tac 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 

a l 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 (Unit 3)  

Adjacen t  t o  the d i o r i t i c  p l u t o n  t he  sediments and vo l can i cs  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 h e  form o f  a  p rog ress i ve l y  more i n t e n s e  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 r e  metamorphosed t o  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 .  



Locally, the epidotized hybrid rocks contain lenses of l i g h t  

grey t o  white s i l i c i f i e d  tuff  t h a t  a re  u p  t o  20m thick and over 300 m 

1 ong. 

Gambier Group 

Volcanic and sedimentary rocks of the Gambier Group t h a t  have a 

s t r a t i g r aph i c  thickness in excess of 5,000 metres a r e  exposed on the 

property. These rocks can be divided in to  two s t r a t i g r aph i c  uni ts ;  a 

Lower Volcanic Unit, and an Upper Volcanic Unit. 

Some of the major differences between the lower and upper un i t  

a r e  contras ted be1 ow, 

Lower Uni t  Upper Un i t  

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

2 )  Well sorted grey wackes 2 )  Grey wackes rare .  

common. 

3 )  Deposited over long 3 1 Rapid deposition. 

period of tirne. 

4 )  Single  fragment type in 4 )  Secondary fragments types 

volcanic breccia and comrnon in breccia 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  var ia t ion 5 )  Large and e r r a t i c  va r ia t ion  

low. in  fragment s i ze .  



The southern 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 ineament  

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  con tac t  does n o t  r u l e  o u t  t he  p o s s i b i l i t y  t h a t  the  two 

u n i t s  a r e  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  southern two t h i r d s  o f  the  p rope r t y  b u t  n o r t h  o f  D iscovery  Creek 

t h e  e x a c t  l o c a t i o n  o f  the  con tac t  i s  unce r ta i n .  

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

The Lower Volcanic  u n i t  i s  about 2500m t h i c k  and i s  composed o f  

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

dac i  t i c  py roc l  a s t i c  mate r i  a1 . The sedimentary rocks  compri se a t  l e a s t  

h a l f  of  t h i s  u n i t  and occur throughout  i t .  Two t h i r d s  o f  the sediments 

a r e  wacke and greywacke. The v o l c a n i c  component i s  made up o f  b recc ia ,  

l a p i l l i  t u f f ,  massive f e l dspa 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  re1 a t i v e l y  t h i n  (<loom), and a rea l  l y  

e x t e n s i v e  na tu re  o f  the py roc l  a s t i c  dac i  t e s  and andesi t e s  suggest t h a t  

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

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  pe r i od  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 ,  l a p i l l i  t u f f  and b recc ia .  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  the  unde r l y i ng  a r g i l  li t e  and t h e  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 of  p y r o c l a s t i c  m a t e r i a l  may accumulate. Next, v o l c a n 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 r i e  and a r g i l  li te .  The 

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



metres) pyroclas t ic  layers of tu f f  and l a p i l l i  tu f f  a r e  a l so  deposited 

during the period of wacke deposition. The cycle then repeats  i t s e l f .  

There a r e  a t  l e a s t  three major cycles. 

The Porphyri t ic  Volcanic Breccia of u n i t  l a  i s  grey to dark 

grey, w i t h  25-703, <I-15cm (local  ly 50cm) fragments of coarse grained 

fe ldspar  porphyri t ic  andesite and daci te  s e t  in a f ine  grained matrix 

w i t h  5  - 20%, (1-2mm plagioclase c ry s t a l s .  The fragments a re  

e s s en t i a l l y  a l l  of the same type and a re  angular to  sub-angular. In 

d r i l l  core individual layers of t h i s  u n i t  vary froin 3 t o  30 metres in 

thickness.  Felspar Crystal Lapi l l i  Tuff of uni t  l b  i s  s imi la r  to uni t  

l a  except t h a t  the fragment s ize  on average i s  l a p i l l i .  

The Massive Feldspar Porphyr i t ic  Volcanic of u n i t  l c  i s  a  

massive andesi t ic  to dac i t i c  crys ta l  tu f f  with 10 t o  30% plagioclase 

c r y s t a l s  and 0 t o  10% quartz eyes s e t  in a f ine  grained matrix. 

The Volcanic Wacke of un i t  l e  i s  a  l i g h t  green to  green, 

massive to loca l ly  banded, f ine  to lnediu~li grained rock t h a t  contains 30 

t o  50%, 0.1 t o  0.5mm equant plagioclase gra ins ,  10 t o  20%, 0.1 t o  0.3mm 

quartz grains in an extremely f i ne  grained groundmass of plagioclase- 

s e r i c i  te-chl o r i  te-epidote-cal ci t e .  The rock i s  very poorly sorted. 

Locally the wacke contains u p  to 5 t o  30% magnetite t h a t  occurs as 1 t o  . 
over l O m m  bands which often show sedimentary features  such as 

cross-bedding and s o f t  sediment deformation. 

The Grey Wacke of u n i t  I f  i s  l i g h t e r  coloured, be t t e r  sorted 

and contains more quartz than the volcanic wacke. The greywacke 

commonly displays graded bedding, cross  bedding, and a t  one l oca l i t y  

pel ecypod she1 1 s  were observed. The greywacke u n i t  i s  pa r t i cu la r ly  

abundant towards the eas t  central area o f  Lower Volcanic Unit where i t  

appears t o  form a c l a s t i c  wedge t h a t  may represent  a paleo-channel. 



Upper Volcanic Uni t  

The Upper Vo lcan ic  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  a n d e s 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  than  5% 

in te rbedded sediments. The lower  lOOOm o f  t he  u n i t  i s  made up o f  

v o l c a n i c  b recc ia ,  f e l  dspar c r y s t a l  l a p i  11 i t u f f ,  f e l  dspar c r y s t a l  t u f f ,  

t u f f  and no sediments. 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 l t s t o n e  

hor izons .  I n  a d d i t i o n  t o  becoming f i n e r  up sec t ion ,  u n i t  2  a l s o  becomes 

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

depos i t i on ,  and the angular  vo l can i c  b recc ias ,  and l a p i l l  i t u f f s ,  which 

occur  i n  t h e  lower  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 he  lower  

h a l f  o f  Upper Vo lcan ic  U n i t  was depos i ted  i n  a  proxirnal vo l can i c  

environment.  

f -3 The Fe ldspar  Crys ta l  B recc ia  o f  u n i t  2a con ta ins  10 t o  30 
< i percen t ,  angu la r  t o  sub-angular f ragments t h a t  average 5 t o  15cm i n  

s i ze .  L o c a l l y ,  occass ional  fragments may be up t o  80 cm i n  diameter.  

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  gra ined,  

c h l o r i t i c ,  t u f f .  Most ( 9 0 % )  o f  the  fragments a r e  o f  medium t o  coarse 

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  andesi te ,  dac i  t e  and r a r e l y  r y h o l  i te .  The 

remainder  o f  t he  fragments a re  o f  f i n e  g ra ined  t u f f ,  wacke and r a r e l y  

a r g i l l i t e .  These secondary fragments a re  more common l owe r  i n  t he  u n i t .  . 
The Fe ldspar  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 

excep t  t h a t  t he  average fragment s i z e  i s  sma l le r .  

The Fe ldspar  C rys ta l  T u f f  o f  u n i t  2c and 2 d  con ta ins  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% aug i  t e  c r y s t a l s  which a re  now a1 t e r e d  

t o  hornblende. I f  the  p l ag ioc lase  c r y s t a l s  a re  l a r g e r  than 2mm then i t  

i s  descr ibed  as coarse gra ined and i f  most a re  l e s s  than  one m i l l i m e t r e  



then i t  i s  termed f i n e  gra ined ( u n i t  2d) .  Fe ldspar  c r y s t a l  t u f f  forms 

much o f  t he  upper h a l f  o f  the Upper Vo lcan ic  U n i t .  

The Ash T u f f  o f  U n i t  2e con ta ins  a  wide v a r i e t y  o f  f i n e  g ra ined  

tuf faceous rocks  t h a t  occur throughout  t he  Upper Vo lcan ic  U n i t .  

Structure 

A t  present ,  t he re  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  the 

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 data c u r r e n t l y  known 

i n d i c a t e s  t h a t  the  Garnbier vo l can i cs  and sediments form a  near v e r t i c a l  

nor th -sou th  s t r i k i n g ,  homocl i n a l  sequence w i t h  tops  t o  the  east .  

Bedding a t  M o r t h a i r  s t r i k e s  frorn 160" t o  200" w i t h  bo th  e a s t  and west 

d i p s  t h a t  va ry  from 45"  t o  v e r t i c a l .  No minor  f o l d  s t r u c t u r e s  have bee11 

observed. 

A pervas ive  cleavage t rends  from 160" t o  180" and d i p s  s teep 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  developed i n  t he  Upper 

Vo lcan ic  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  than the  Lower Vo lcan ic  

U n i t .  Ad jacent  t o  s t rong  l ineaments  and/or 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 cleavage i s  l o c a l l y  weakly f o l d e d  o r  warped 

and a t  one l o c a l i t y  minor  chevron 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  co re  and s t r ong  

1  ineaments i n d i c a t e  f a u l t i n g  i s  widespread a t  N o r t h a i r .  It i s  however 

d i f f i c u l t  t o  determine i f  t he re  a re  any s u b s t a n t i a l  o f f s e t s .  I f  one 

takes  t he  o r e  ho r i zon  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  which o f f s e t s  i t  by more than 200 metres. 



Geophysical Grids 

A t o t a l  o f  n ine  g r i d s  were c u t  t o  fo l low-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 bo rne  geophysics i s  covered i n  t he  1987 r e p o r t  by 

McConnell 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  the  western ha1 f o f  g r i d  'HI and t he  eas te rn  ha1 f o f  

g r i d  ' E '  none o f  the  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 h e  Upper Volcanic  U n i t .  Fo r  t h i s  reason t h e i r  massive su lph ide  

p o t e n t i  a1 i s cons i  dered poor. Most o f  t he  conduc t i  v i  ty anornal i es 

de tec ted  on these g r i d s  are 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  'HI 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 r y s t a l  t u f f  o f  the  Upper Vo lcan ic  U n i t .  Two r ~ o r t h e r l y  t r e n d i n g  VLF 

anomalies c u t  across the 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  14) .  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  dspar 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  geochemical ly anomalous. The weaker western anomaly i s  

c u t  i n  d r i l l  ho le  S-11-80 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 '  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 he  Upper Volcanic  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  con tac 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 oca ted  over  t h e  Upper Vo lcan ic  U n i t  ( see  f i g u r e  

11) .  They a re  n o t  co inc iden t .  T h e i r  cause i s  unknown. It i s  

recommended t h a t  when the  a l t e r e d  rocks  o f  Area I t o  the  no r theas t  a re  

fo l lowed-up,  t h a t  t he  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  'El. 



Mineralization 

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

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

o r  near t he  a1 t e r e d  con tac t  w i t h  t he  d i o r i t e  p l u ton .  

Northai r Mine 

The mine was i n  p r o d u c t i o n  f rom 1976 u n t i l  June 1982. 

P roduc t i on  and reserves remaining a t  t h e  end o f  t h a t  p e r i o d  a re  as 

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

tonnes A u  Ag Pb Z n  

g l t onne  g/ tonne % % 

M i  ned 492,770 11.6 63.0 1.22 1.77 

1983 Reserves 47,145 8.9 24.7 0.37 1.16 

Depos i t  t o t a l  539,915 11.3 59.7 1.14 1.72 

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 the bottom of 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  steep wes te r l y  d ip ,  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 are the  D iscovery  Zone, the  C zone, t he  Warman 

Zone and the  iJ lani fold Zone(see f i g u r e  4 ) .  The m ine ra l  i z e d  h o r i z o n  i s  a  

s i l  i ceous  carbonate l a y e r  t h a t  con ta ins  d issemina t ions  and d iscon t inuous  

l a y e r s  o f  su lph ide  ( M 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 ows  (Man i f o l d  1976). 



Zone Tonnes Width Au A g Cu Pb Z n 

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

Man i fo ld  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 

Discovery 110,500 5.3 3.4 40.5 0.55 5.43 6.58 

Metal  con ten ts  o f  the var ious zones are  as fo l l ows  (Man i fo ld  1976) 

Zone 

i dan i f o ld  -south-east ore body 10.3 1033.0 0.07 0.28 0.57 

M a n i f o l d  -north-west o re  body 15.1 425.1 0.07 

M a n i f o l d  -north-west end o f  12.0 205.0 

north-west ore body 

Warman -3500 (1067m) l e v e l  23.3 29.1 0.24 1.45 2.39 

Warman -3500 (1067m) l e v e l  18.9 45.6 0.68 4.98 5.69 

north-west ore 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 24.0 1.10 5.50 

D i  scovery-( diamond d r i  11 i ng) 3.4 40.5 0.55 5.43 6.58 

T h i s  i n fo rma t i on  i n d i c a t e s  t h a t  the m ine ra l i zed  ho r i zon  i s  

s i l v e r  r i c h  and base metal poor t o  the southeast i n  the Man i fo ld  zone. I 

As one moves northwest the s i l v e r  con ten t  decreases and the copper, l ead  

and z i n c  con ten t  increases. There i s  a l so  some i n d i c a t i o n  t h a t  the  lead  

conten t  may decrease down d ip  i n  the  Warman zone. Scrlphide conten t  i s  



l o w e s t  i n  t he  M a n i f o l d  Zone and areas o f  massive banded spha le r i  te -  

ga lena a re  repo r ted  i n  the  D iscovery  Zone ( M i l l e r ,  1979).  The average 

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

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

The M a n i f o l d  zone i s  over  300 metres long.  It has been mined 

f r om the  su r f ace  a t  3800 f e e t  (1158m) above sea l e v e l  down t o  the  3450 

f o o t  (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 i nue  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. It was mined from 

s u r f a c e  (3650 f e e t  (1113111) 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  the 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 i nues  t o  the 2300 f o o t  l e v e l  (701m). 

t'. The C zone i s  l oca ted  i n  t he  area between t he  D iscovery  and the 
'\ ; 

Warman 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  bear ing  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 ho les  were d r i l l e d  on the  C zone. Pllost 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  the  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 on l y  t h ree  ho les  d r i l l e d  below the  3200 f o o t  l e v e l  

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

Ho le  Length Au A g Pb Zn E l e v a t i o n  
(m) (g / tonne)  (g / tonne)  ( % I  ( % I  ( f e e t )  

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

na - n o t  assayed 



The Discovery zone has been mined from su r face  t o  t he  3200 f o o t  

l e v e l  (975111) and d r i l l  t e s t e d  t o  an e l e v a t i o n  o f  2770 f e e t  (844m). The 

zone ends a b r u p t l y  t o  the nor thwest  where i t  appears t o  be f a u l t e d  o f f .  

D r i l l i n g  completed i n  1977 and 1979 on the  D iscovery  zone over  an area 

300 f e e t  (90m) along s t r i k e  and 500 f e e t  (150111) down d i p  re tu rned  the 

f o l  1  owing resu l  t s .  

Hol e  Length A u A g Pb 
(m) (g / tonne)  (g / tonne)  ( % )  

na - n o t  assayed 

tr. 
14.70 

1.37 
0.69 
1.03 
0.34 
1.03 
0.34 
tr. 
1.71 
0.34 
tr. 
tr. 

0.34 
tr. 
5.14 
1.03 
4.11 
6.51 
3.09 
tr. 
tr. 
0.69 
tr. 
tr. 
tr. 
tr. 

tr. 
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 
tr. 
5.5 
1 .o 
4.5 
2.1 
2.1 

15.4 
3.4 
1 .o 
3.4 
tr. 
tr. 
tr. 

Zn E l e v a t i o n  
( % )  ( f e e t )  



The d r i l l i n g  on the  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 ghe r  l e a d  and z i n c  va lues plunges t o  the south a1 ong the  

ho r i zon ;  s t a r t i n g  i n  the D icovery  zone a t  sha l low depth and ex tend ing  

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 the  m i n e r a l i z e d  mine hor izon .  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  the  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  the  showing i s  shown i n  f i g u r e  15. 

Three minor  occurrences o f  m ine ra 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 ins  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 dspa r  c r y s t a l  t u f f .  The second i s  a  one metre 

zone o f  e p i d o t i z e d  t u f f  t h a t  con ta ins  5% s p h a l 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  the  zones extend f o r  more than t h r e e  

lnet res 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 i n e r a 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 a l t e r a t i o n  of t he  ad jacen t  

v o l  can ics .  





'PAC' Showing 

T h i s  showing i s  l o c a t e d  500 metres south o f  the  '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 i n e r a l i z a t i o n  

appears t o  be r e l a t e d  t o  the c o n t a c t  metamorphic a1 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 ro j ec ted  t o  occur a t  depth below t h e  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 ' showi ng 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 h e  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 
,f I, 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 i '  

wide qua 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  o z l t o n  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 ins  2% 

z i n c .  

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

i n t i m a t e l y  assoc ia ted  w i t h  the a l t e r a t i o n  caused by the  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, dac 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  the  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 r e  l i s t e d  below. 



The f i r s t  sample i s  f rom 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  the 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 the r  two samples a r e  o f  the  dac 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 r e  

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 

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

d i o r i t e  and subsequent a l 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  11 ho le  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 ,  quar tz -  

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

1700ppm Zn, 2.2ppm Ag and 520ppm Au (sample AF1134). . 
2) South of Gr id  F A r g i l l i t e  

An ou tc 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  

300m south o f  g r i d  F was c h i p  sampled over  4m. Sample AF1172 

con ta ins  161 ppm copper, 790 ppm lead, 154 ppm z inc ,  1.5 ppm 

s i l v e r  and 980 ppm barium. 



SOIL GEOCHEMISTRY 

A 1 i m i t e d  program o f  s o i l  geochemistry was completed i n  1987 t o  

sample areas on the geophysical  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 Ltd.  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 '  ( 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 

a p a r t .  Every e f f o r t  was made t o  c o l l e c t  t he  ' 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 

ana lysed  f o r  Cu, Pb, Zn, Ag, by Bondar-Clegg & Co. Ltd.  us i ng  a h o t  

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

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

more d e t a i l s  o f  the  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 l  ho 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  

L td .  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  Opt ion  

and 320 were c o l l e c t e d  on the Cal laghan p roper ty .  The number o f  samples 

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

G r i d  'A '  206 

G r i d  'B '  154 

G r i d  'D l  (wes t )  221 

G r i d  ' D 8 ( e a s t )  199 

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

(a1 1 va lues  i n  ppm). See Appendix 5 f o r  s t a t i s t i c s .  



Element Mean Minimum rllaxium Threshhol d  

Z n  61 .O 3.0 1700 200 

A  g  0.17 0.05 0.90 0.4 

B a  524.4 120 830 t o o  few samples 

The data i s  d isp layed  on f i g u r e s  16 t o  25 as l i s t e d  below. 

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  

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

A z i nc - l ead  anomaly i s  l o c a t e d  i n  t he  n o r t h e a s t  co rne r  o f  g r i d  
. 

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

wide, and i s  open t o  the nor th .  Z inc  va lues  range from 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  the  Lower Vo l can i c  U n i t  immediate ly  

a d j a c e n t  t o  the d i o r i t e  p lu 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 n c .  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  a l t e r a t i o n  and subsequent 

base 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  the  

d i o r i  te .  



ROCK GEOCHEMISTRY 

A systemat ic  program o f  rock  sampl ing o f  t he  Gambier 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  types  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, Ti02, P205, 

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

Ltd.  u s i n g  XRF. I n  add i t i on ,  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 ing  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 ing  XRF and g o l d  was deter in ined us ing  f i r e  assay and 

atomic 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  the  samples i s  shown i n  f i g u r e s  3 1  and 32. 

Whole rock  samples taken f r o ~ n  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 he  Jensen Ca t i on  p l o t  ( f i g u r e  28)  and the  AFM diagram 

( f i g u r e  29) i n d i c a t e  t h a t  the vo l can i c  rocks  a r e  c a l c - a l k a l i n e .  The . 
Jensen Ca t i on  p l o t  shows t h a t  most o f  t he  v o l c a n i c  rocks  vary  f rom 

a n d e s i t e  t o  d a c i t e  i n  cornposit ion. A p l o t  o f  Na20tK20 versus  Si02 

( f i g u r e  30)  suggests the  rocks tend toward a sub-a1 k a l  i n e  composi t ion.  

The above t h ree  diagrams were generated us ing  o n l y  una l t e red  

rock  samples. A r ock  sample was cons i  dered 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 a1 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 ing  the 

f o l  1 owing formulas. 









ACNK = ( ~ l ~ o ~ / l O Z ) / (  (Ca0/56)+(Na20/62 ) + ( ~ ~ 0 / 9 4 )  ) 

I s h i  kawa = loo* (  (MgO+K20) / ( ~ a ~ 0 + ~ ~ 0 + C a O + M g 0 )  ) 

Hydrothermal A1 teration 

Ana l ys i s  o f  t he  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 recc ias  o f  the Upper Vo lcan ic  U n i t  w i t h i n  100 metres 

o f  t h e  minera l  i zed o re  ho r i zon  a re  geochemical l y  anoinal ous when compared 

t o  s i m i l a r  rocks  elsewhere. They a r e  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 ron t ium,  l o c a 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. 

I 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  of 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  3 1  
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 
Ca1 c i  urn 
S t ron t i um 
Potassium 
Ruhi d i  urn 
Manganese 
Z inc  
Copper 
B a r i  um 
Ish ikawa A l t e r a t i o n  Index 

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

d i s t r i b u t i o n  o f  values f o r  each element and oxide. The th resho lds  used 

a r e  1  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  elements and ox ides can be found i n  Appendix 5. 

E 1  emen t Threshhol d  

Sodi urn < 1.0 % 
Cal c i  urn < 1.0 % 
S t ron t i um < 250 ppm 
Potass i  urn > 7.0 % 
Rubi d i  urn > 120 ppm 
Manganese > 0.25 % 
Z inc  > 110 pprn 
Copper > 60 ppm 
B a r i  urn > 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  out1 i ned  on the  above f i gu res .  

1) N o r t h a i r  ore ho r i zon  

2 )  Area I 

3 )  Area I1  

4 )  South Creek area 

5 )  Discovery Creek area 

6) JAC showing area 

7 )  G r i d  0 area 

8)  J showing area 

Tab le  2 l i s t s  the  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 anomalies a r e  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 a1 t e r e d  rock. 

These a1 t e r e d  areas were chosen by s e l e c t i n g  sa~npl es wi t h  

s i m i l a r  a l t e r a t i o n  pa t t e rns  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 the o r e  hor izon.  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  on l y  m a r g i n a l l y  a l t e r e d .  T h i s  was done t o  

a l l o w  areas o f  more s u b t l e  a l 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  

a l 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 of ' re1 axed' thresh01 ds. . 
Potassium K20 > 3.0 % 

Calcium CaO < 3.0 % 

Sodium Na20 < 3.0 % 

Rubidium Rb > 50 ppm 

S t ron t i um S r  < 500 ppm 



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

u n a l t e r e d  rocks ( i e .  n o t  sodium dep le ted)  were re j ec ted .  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  

sainples 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 he  a1 t e r e d  areas i s  d iscussed below. 

1) Northair Ore Horizon 

The b recc ia ,  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 
Vo lcan ic  U n i t  t h a t  h o s t  t he  N o r t h a i r  o r e  h o r i z o n  c l a s s i f y  as 

c a l  c-a1 k a l  i ne basal t s  t o  daci tes .  There a r e  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  dac i  t e s  and r h y o l i  tes .  

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 

c o n t e n t  o f  these p a r t i c u l a r  samples. 

tfl -) The a l 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 froin 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 ium 

dep le ted  and rocks around the M a n i f o l d  zone (AF5094 t o  AF.5096) a r e  very  

s t r o n g l y  dep le ted  i n  s t r on t i um and c o n t a i n  very  l i 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 h e  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  a1 t e r a t i o n  p a t t e r n  t o  the  
o r e  hor 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 ron t ium,  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  no 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 on l y  

one sample con ta ins  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 except ions migh t  be expected s i nce  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 r e  h o r i z o n  a re  minera l  i zed ,  o r  

1  i e  very  c l o s e  t o  the minera l  i z e d  zone. 

















> 60 ppm Cu 







S o i l  sampl i n g  by Mor tha i r  i n  t h i s  area d i d  n o t  l o c a t e  any 

s i g n i f i c a n t  geochemical anomalies 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  l i 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  the  

o r e  zones and may represen 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 he  D iscovery  zone t o  the  no r th .  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  eval  ua te  i t s  massive su l  ph ide  p o t e n t i a l .  

3) Area I1  

Area I1 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  the Upper Vo l can i c  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 ,  bleached and c o n t a i n  5 t o  

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

manganese, s t r o n t i  urn, copper, and z i nc ,  and enr iched  i n  potassium, 

r u b i  d i  um and barium. 

The a rea l  e x t e n t  o f  the  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 a1 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  unde r l a i n  by daci  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  calc ium, manganese, 

and s t ron t ium,  and enr iched  i n  r ub id i um and barium. They a re  moderate ly  

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

'\ 



A1 though the a1 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 luated 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 Discovery Creek area i s  marked by an ex tens i ve  area o f  

b leach 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  fe1 dspar 

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  no r thwes te r l y  f o r  a t  l e a s t  200 metres and i s  over  100 

metres w i  de. 

A l t e r a t i o n  i n  t h i s  area d i f f e r s  f rom 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 r e  bo th  ca l c i um and sodium depleted.  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 les  have t e s t e d  t h i s  area. D r i l l  ho le  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 ins  1700ppm Zn, 1500ppm Pb and 

520ppb Au over  5 metres. D r i l l  h o l e  S-15-80 a1 though con f i rm ing  the 

e x t e n s i v e  na tu re  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  Dicovery 

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 dac i t es  t h a t  a re  in terbedded 

w i t h  wackes and l o c a l  a r g i l l i t e s .  These rocks have been weakly 



hornfelsed. Sixteen whole rock samples were collected in th is  area b u t  

only two are significantly altered, one from the vicinity of the JAC 

showing (AC0837) and the other from dr i l l  hole S-14-80 (AF5128). The 

a l te ra t ion  of these two samples i s  very similar to the ore horizon b u t  i t  

appears to be confined t o  shear zones t h a t  are only one metre in width. 

No extensive zone of a l terat ion i s  apparent. 

7 )  Grid B Area 

Rocks in th i s  area are weakly to strongly hornfelsed, dark grey, 

feldspar crystal tuffs  and tuffs  of the Lower Volcanic Unit. Alteration 

here d i f fe rs  from the ore horizon in that  there i s  no enrichment in 

potassium, rubidium, or locally barium. Rocks are enriched in zinc and 

locally copper. Three samples are depleted in sodium. The anomalous 

geochemistry seen here i s  attributed to the a l te ra t ion  of the tuff caused 

by the intrusion of the dior i te .  

8) J Showing Area 

Crystal tuf f ,  l a p i l l i  t u f f ,  and minor a r g i l l i t e  of the Upper 

Volcanic Unit are weakly to strongly epidotized. Local depletion in 

sodium, calcium and strontium and enriched in zinc and manganese i s  

evident. Unlike the host rocks of the ore horizon these rocks are not . 
enriched in potassium or rubidium. 

The al terat ion seen here i s  due to the contact metamorphic 

e f f ec t s  of the d ior i te  and consequently the area has low massive 

sulphide potential. One possible exception to th i s  i s  sample AF1064 

from d r i l l  hole S-11-80 tha t  i s  located 300m from the d ior i te  within an 

area of Upper Volcanic Unit lapil  l i  tuff .  



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 o u g h l y  on s t r i k e  w i t h  the 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 ,AF1090 ) r e f 1  e c t  a1 t e r a t i o n  ad jacen t  

t o  t he  d i o r i  t e  p l  uton. 

Sample AF1170 i s  from a  s i l i c i f i e d  shear zone w i t h i n  t he  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 g h e r  up i n  the  Upper Vo lcan ic  

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 

Nor tha i r  Ore Horizon 

Sample ID. CaO Na20 K20 MnO Rb Sr  Ba Cu Z n  

Area I 

Sample ID. CaO 

Area I 1  

Sample ID. CaO 

AC0972 0.59 
AC0 973 0.58 
AC0 97 5 0.22 
AF5116 1.24 

K20 MnO 

K20 MnO 

11.40 0.03 
9.46 (0.01 
5.06 0.02 
3.76 0.20 

South Creek Area 

S a m p l e I D . C a 0  Na20 K20 MnO Rb Sr  Ba Cu Z n  



D i  scovery Creek Area 

Sample ID. CaO Na20 K20 MnO Rb S r  Ba Cu Zn 

JAC Showina Area 

Sample ID. CaO Na20 K20 MnO Rb Sr Ba Cu Zn 

G r i d  B Area 

Sample ID. CaO Na20 K20 MnO Rb Sr Ba Cu Zn 

J Showing Area 

Sample ID. CaO Na20 K20 MnO 

S i  n a l e  S a m ~ l e  Areas 

Sample ID. CaO Na20 K20 MnO 



TABLE 3 : ALTERED AREAS ROCK DESCRIPTION 

CA - Calc-a1 k a l  i n e  
TH - T h o l e i t i c  
KO - K o m a t i i t i c  

N o r t h a i  r Ore Hor izon 

Area I 

Jensen Rock 

CA Daci t e  
CA Andesi te  
C A  Andesi t e  

C A  Daci t e  
CA Andest 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 Daci t e  
CA Daci t e  

Jensen Rock 

CA Daci t e  

TH R h y o l i t e  
TH R h y o l i t e  
CA Andesi te  
CA Daci t e  
CA Daci t e  
CA Daci t e  
CA Daci t e  
CA Andest ie  
TH R h y o l i t e  
CA Andesi te  

Descr i  p t i o n  

-dark grey t u f f ,  m inor  m ine ra l  i z a t i o n  
-dark grey t u f f ,  1  in ioni  t i c  f r a c t u r e s  
-dark grey-green phyl  1  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  f ragment l a p i l l  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 fe ld .  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  

D e s c r i p t i o n  

- 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  
-wh i te  p y r i t i c  s i l i c i f i e d  rock  
-ep i  do t i zed  c h l o r i  t i c  c r y s t a l  t u f f  
- ep ido 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  
- c h 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 ,  m inor  e p i d o t e  
- 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  

Area I 1  

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

AC0972 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 R h y o l i t e  - l i g h t  grey s i l i c e o u s  rock  10% 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  



South Creek Area 

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

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 h 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 Andesi t e  - 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-carb. a1 t e r e d  t u f f  
AF5133 CA Andesi t e  -bleached sheared t u f f  

JAC Showing Area 

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

AC0837 CA R h y o l i t e  - l i g h t  grey p h y l l i  t i c  t u f f  
AF5128 CA 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 B a s a l t  - s i l  iceous k o r n f e l  s  a r g i  11 aceous t u f f  
AD3875 TH Andesi t e  - a r g i l l a c e o u s  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 ch l  o r i  t i c  c y r s t a l  t u f f  
AF1069 CA Andesi te  - f i n e  g ra ined  c y r s t a l  t u f f  

S i n a l e  S a m ~ l e  Areas 

I D  Jensen Rock 

AC0980 CA Andes i te  
AD3853 KO B a s a l t  
AD3876 CA B a s a l t  
AF1084 TH Daci t e  
AF1090 CA Andesi te  
AF1170 CA Basal t 

D e s c r i p t i o n  

-dark green p h y l l  i t i c  c r y s t a l  t u f f  
- aug i t e  r i c h  rock  near d i o r i t e  
- 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  
- s i l i c e o u s  s i l  t s tone ,  2% p y r i t e  
- b i o t i t e  meta-c rys ta l  t u f f  
-bleached 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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6: STATEMENT OF EXPENDITURE 
i 

SALARIES 
B. Anderson, Fie1 d A s s i s t a n t  

Nor tha i r  Option : 3 days @ $ 95/day.. ....... $ 285.00 
Callaghan Prop. : 4 days O $ 95/day.. ....... $ 380.00 

E. Bakker, Geol ogi s t  
Nor tha i r  Option : 27 days O $l50/day .........,$ 4,050.00 

S. Clemmer, P r o j e c t  Geologis t  ......... ~ o r t h a i r  Option : 44 days 8 $180/day $ 7,920.00 ....... Callaghan Prop. : 3 days O $180/day.. $ 540.00 

S. Gibbons, Geol ogi s t  .......... Nor tha i r  Option : 4 days Q $108/day $ 432.00 

E .  G r i l l ,  Geologis t  ....... Northa i r  Option : 85 days @ $108/day.. $ 9,180.00 
Callaghan Prop. : 8 days @ $108/day ......... $ 864.00 

G .  PlcTaggart, Geologi s t  
Nor tha i r  Option : 4 days @ $13l/day ..........$ 524.00 

R .  Moore, Explorat ion Manager .......... Northa i r  Option : 1 days @ $200/day $ 200.00 
d Z 
k N .  Von Fersen,  Senior  P r o j e c t  Geologis t  

Nor tha i r  Option : 8 days 8 $200/day.. ....... .$ 1,600.00 

Tota l  S a l a r i e s  . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . , . . . . .$25,9 75.00 

ROOM AND BOARD 

............ Nor tha i r  Option : 170 days @ $65/day.. $11,050.00 
Callaghan Prop. : 15  days @ $65/day .............. $ 975.00 

TRANSPORTATION 
Truck r e n t a l ,  fuel  ................................ $ 5,250.00 
Welicopter ,  9 hours + fuel  ........................ $ 3,914.20 

FIELD COSTS .......................................... $ 1,200.00 



c> GEOCHEMISTRY 

Bondar Clegg K Co. L td .  
S o i l s  (Cu,Ph,Zn,Ag, 50 Ba) 

N o r t h a i r  Op t ion  : 460 samples 8 $5.15.. ....... $ 2,369.00 
Ca l laghan  Prop. : 320 samples @ $5.15 ......... $ 1,648.00 ......... 50 samples 8 $4.05 $ 202.50 

Rock (geochem Cu,Pb,Zn,Ag,Au,Ba) 
N o r t h a i r  Op t ion  : 182 samples 8 $18.30 ........ $ 3,330.60 

Zn assay 6 samples 8 $6.25 ......... $ 37.50 
Cu assay 4 samples 8 $5.75.. ....... $ 23.00 
Ag assay 3 samples @ $7.50 ......... $ 22.50 ...... Ca l laghan  Prop. : 12 samples 8 $18.30.. $ 219.60 

XRAL L a b o r a t o r i e s  L td .  
Rock (17  element whole rock + Cu,Zn) 

N o r t h a i r  Op t ion  : 526 samples O $22.65. ....... $11,913.90 
Ca l laghan  Prop. : 20 samples O $22.65 ........ $ 453.00 

- - - 

T o t a l  Geochemistry ................................ $20,219.60 

PETROGRAPHY 

Vancouver Pe t rograph ic  ................ 33 t h i n  sec t i ons  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 



f: STATEMENT OF QUALIFICATIONS 

I, Stan ley  G. Clemmer, an employee o f  Fa l conb r i dge  L im i t ed ,  w i t h  o f f i c e s  

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

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

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

2. 1  have p r a c t i s e d  my p ro fess i on  as an e x p l o r a t i o n  g e o l o g i s t  

c o n t i n u o u s l y  s i nce  my graduat ion,  i n Cananda. 

3. I am a  f e l l o w  o f  t he  Geo log ica l  A s s o c i a t i o n  o f  Canada. 

4. I superv ised  t he  work i n  t h i s  r e p o r t .  

Dated a t  Vancouver, B.C., t h i s  t h  day o f  February,  1988. 

S.G. Clemmer, B.Sc., FGAC 



APPENDIX 1 : PERSONNEL 



LIST OF PROJECT PERSONNEL 

Eruce Anderson, F ie ld  Ass i s t an t  
Tern : October 7 t o  October 13 ,  1987 

Ebo Bakker, Geolouist  
Term : June 29 t o  Ju ly  28, 1987 

S tan  Clemmer. Fro jec t  Geologist  
Term : August 10 t o  October 1, 1987 

S t u a r t  Gibbons. Geolouist  
Term : June 30 t o  Ju ly  3, 1387 

E r i c  G r i l l ,  Geologist  
Term : June 29 t o  October 13 ,  1987 

George McTaggart. Geoloais t  
Term : June 30 t o  Ju ly  3,  1387 

Richard Moore, Explorat ion Manauer 
Term : September 17,  1387 

Nils Von Fersen. Senior  P ro j ec t  Geologist  
Term : June 3.18. 1987 

June 30 t o  Ju ly  3, 1987 
August 10. 1987 
September 17 ,  1987 





WHOLE ROCK SAMPLES : MAJOR OXIDES 

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

Element 

3102 
AL203 
C A0 
MGO 
NA20 
K20 
FE303 
MNO 
TI02 
P205 
CR203 
LO1 

Lower Extraction 
Detection 
Limit 

Method 
(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 Fluorescence 
X-ray Fluorescence 
X-ray Fluorescence 

Total number of samples : 546 



Si02 A1203 CaO 190 Ha20 K 2 O  Fe203 fln0 Ti02 P205 Cr203 LO1 SUM 
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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 Method 
Detection 
Limit 

Copper 10 PPm X-ray Fluorescence 
Zinc 10 PPm X-ray Fluorescence 
Rubidium 10 ppm X-ray Fluorescence 
Strontium 10 ppm X-ray Fluorescence 
Yttrium 10 PPm X-ray Fluorescence 
Zirconium 10 ppm X-ray Fluorescence 
Niobium 10 PPm X-ray Fluorescence 
Barium 10 PPm X-ray Fluorescence 

, - 
i 1 
kL / Total number of samples : 546 



Sample Easting Northing Copper Zinc Rubidium Strontium Yttrium Zirconium Niobium Barium 
(ppr) (ppw) (ppm) (pps) (ppm) (ppr) (ppm) (ppm) 



Easting #orthing Copper Zinc Rubidium 
(ppm) (ppm) (ppr) 

Strontium 
( P P ~ )  

Yttrium Zirconium Niobiue Barium 
(ppm) (ppm) (ppe) (ppm) 



Strontium Yttrium Zirconium N i o b ~ u m  Barium 
(ppmj (ppm) (ppm) (ppm) (ppnj 

Sample Easting Northing 
Number 

Copper 
( P P @ ~  

Zinc Rubidium 
(ppm) (ppm) 



Sample 
Number 

AC00945 
AC00946 
ACOO947 
AC00948 
AC00949 

AC00950 
AC00951 
AC00952 
AC00953 
AC00954 

Easting 

4'32286.69 
492351.41 
412426.31 
491110.41 
491118.06 

491253.37 
491314.66 
491431.22 
491383.59 
491166.84 

Northing 

5553321.00 
5553277.00 
5553348.50 
5552491.50 
5552603.50 

5552651.00 
5552593.50 
5552601.50 
5552418.50 
5552415.00 

Copper Zinc Rubidium 
(ppa) (ppm) (ppe) 

Strontium Yttrium 
(ppraj ( p p d  

Zirconium Niobium 0arium 
Ippej  ( p p ~ )  (ppsj  



Zinc Rubidium Strontium Yttrlua Zirconium 
(ppm) (ppml (ppm) (ppmj (ppnt 

Sample Easting Northing 
Nusber 

Copper 
( P P ~ )  

Ear iur 
i p p r )  



Sample Easting 
Number 

Northing Copper 
(ppm) 

Zinc Rubidium Strontium Yttrium 
( p p d  Ippm) (ppm) (ppn) 

733. 22. 715. 25. 
56. 89. 477. (10. 
71. 35. 711. 19. 
50. 33. 729. 40. 
59, 17. 440. 14, 

Zirconium Niobium 
(ppm) ippmj 

Bar i um 
(ppa) 
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Easting Northing Copper Zinc R u b ~ d i u m  Strantiua Yttrium Zirconiue 
(ppe) (ppffi) ( p p w  (ppmi (ppml (ppaf 

491510.09 5551805.50 (10. 52. 49. 698. 16. 77. 
491435.69 5551802.50 27. 77. 38. 496. 22. 110. 
491384.09 5551776.50 1 0  63, 69, 606. (10. 78. 
492207.16 5551123.50 (10. 82. 28. 733. 10. 125. 
412012.22 5551150.00 12. 58. 54. 752. 30. 125, 

Sarp 1 e 
Nuaber 

Niobiua 
(PP@) 



Bar I um 
( P P ~ )  

1340. 
1420. 
1390. 
780. 

1390. 

Easting Northing Copper Zinc R u b ~ d l u m  Strontium 
(ppmj cppm) (ppml (ppm:~ 

S a m p l e  
N u ~ b e v  

Yttrium Zirconium 
(ppm) ippm, 

Niobiuw 
( P P ~ )  



Sample 
Number 

Easting Northing Copper Zinc Rubidium S t r o n t ~ u m  Yttrium 
(ppo) (ppa) (ppml (ppm) (ppm) 

Zirconium Niobiam Barium 
!ppmi ippml Ippai 



S a m p l e  E a s t i n g  M o r t h l n g  C o p p e r  Zinc R u b ~ d i u r n  S t r o n t i u m  Y t t r i u m  i i r c o n i u r n  
Number (ppmj  (pprnt I p p i ~ i  (ppm) (ppm) (ppin! 

AFOll88 492378.16 5553312.50 13. 64. 45. 750. 1 1 ,  34. 
AFOll89 492347.19 5553119.50 (10. 65. 63. 655. (10. 122. 
AF01190 493130.75 5553108.00 (10. 54. 49. 718, (10, 91. 
AF01192 493248.25 5553213.50 (10. 67. 67. 557. (10. 121. 
AT01 193 492353.06 5553205.00 25. 93. 42. 757, 18. 108, 

Niobium 
(ppm) 

Bar  i urn 
I p p m j  

15. 
+ r( ii. 

(llj. 

11' 
12. 



Sample Easting Northing Coppet Zinc Rubidium Strontium Yttrium Zirconium 
Number (ppml tppaj (ppm) ippmj (ppm! ( ~ P R J  

Niobium Barium 
ippaj ( p p ~ j  





S a m p i e  
Number 

AF05147 
AT05148 
AF05149 
AF05150 
Aft15151 

AF05153 
Af05154 
AFO5155 
AF05156 
Af 05157 

E a s t i n g  N o r t h i n g  Copper  
ippffi:] 

{ l o .  
(10. 
(10. 
(10. 
(10. 

(10. 
14. 
38. 
13. 

(10. 

Z i n c  Rubid ium 
ippm) !ppml 

S t r o n t i u f f i  Y t t r i u m  

!ppm) (ppffij 
Bar ium 
(ppml 

493394.87 5552796.50 (10. 71. &I.. 39  1020. 27, 
493337. '31 5552745.50 (10. 52. 129, 110. 21. 
49331 1.34 5552688.50 (10. 72. 75. 393. < 10. 
493243.12 5552704.50 { 10. 72. 79. 648. (10. 
493139.81 5552353.50 (10. 77. 166. 134. 29. 



Sample E a s t ~ n g  Horthing  Copper Zlnc Rubidium S t r o n t i u m  Yttr ium Zlrconlum f4;obium B a r i u c  

n Number ( p p s ~  ippm) (ppm) (ppml fppmt [ppml (ppmr ! p p d  



ALTERATION INDEXES 

ISHIKAWA = 100*((MgOtK20)/(Na20tK2O+CaOt~g0)) 

SPITZDAR = A1203 / Na20 

ACNK = (A1203/102)/((Ca0/56)t(Na20/62)t(~20/94)) 

Total number of samples : 546 



SAMPLE NO. ISHIKAWA 

AC00804 40.00 
AC00811 42.75 
AC00812 38.45 
AC00813 42.88 
AC00814 32.79 
AC00815 41.26 
AC00816 56.37 
AC00817 31.39 
AC00818 22.62 
AC00820 37.87 
AC00821 28.78 
AC00823 35.75 
AC00824 24.14 
AC00825 22.39 
AC00829 24.68 
AC00830 42.79 
AC00831 36.75 
AC00832 28.91 
AC00833 36.16 
AC00834 24.68 
AC00835 25.26 
AC00836 33.48 
AC00837 84.38 
AC00838 17.53 
AC00839 20.11 
AC00840 35.46 
AC00841 37.48 
ACOO843 46.79 
AC00844 34.75 
AC00845 34.48 
AC00846 39.37 
AC00850 35.65 
AC00851 38.54 
AC00852 24.92 
AC00854 34.33 
AC00855 41.62 
AC00856 24.64 
AC00859 43.34 
AC00860 32.21 
AC00861 29.13 
AC00862 38.90 
AC00863 30.94 
AC00864 36.27 
AC00865 30.99 
AC00866 21.55 
AC00867 41.61 
AC00868 13.56 
AC0 0 8 6 9 29.45 
AC00870 26.02 
AC00871 32.88 

SPITZDAR ACNK 



SAMPLE NO. ISHIKAWA SPITZDAR ACNK 



SAMPLE NO. ISHIKAWA SPITZDAR ACNK 

(I-, 



SAMPLE NO. ISHIKAWA SPITZDAR ACNK 



S A M P L E  NO. ISHIKAWA SPITZDAR ACNK 



SAMPLENO. ISHIKAWA SPITZDAR ACNK 



SAMPLE NO. ISHIKAWA SPITZDAR ACNK 

AF01060 31.96 3.52 1.08 
AF01061 36.44 4.61 0.99 
AF01062 42.76 4.91 1.06 
AF01063 44.70 5.23 1.04 
AF01064 51.55 33.27 0.81 
AF01065 32.73 3.28 0.88 
AF01066 35.52 3.11 0.99 
AF01068 43.60 5.18 1.10 
AF01069 33.53 7.22 0.72 
AF01070 39.52 3.79 1.33 
AF01074 26.62 3.68 1.03 
AF01075 24.85 2.79 0.97 
AF01077 37.78 2.75 1.20 
AF01081 28.43 5.50 1.00 
AF01083 51.38 3.91 1.11 
AF01084 44.87 42.63 0.92 
AF01085 34.34 12.11 0.82 
AF01086 45.46 4.27 0.94 
AF01087 35.01 3.46 0.92 
AF01089 39.43 5.33 0.74 
AF01090 71.35 23.48 0.93 
AF01091 87.38 40.00 1.14 
AF01092 84.38 133.33 1.10 
AF01094 54.78 9.14 0.89 
AF01095 84.83 165.00 1.15 
AF01096 27.03 3.15 0.70 
AFO1097 48.83 124.17 0.80 
AF01098 34.00 3.92 1.05 
AF01099 43.83 6.88 0.92 
AFOllOO 51.21 5.40 1.39 
AF01102 46.51 5.32 0.98 
AF01104 27.47 4.33 0.94 
AF01105 32.53 3.97 0.94 
AF01106 25.49 3.16 0.96 
AF01107 43.23 4.03 1.21 
AF01108 28.54 3.65 1.02 
AF01109 34.54 5.34 0.90 
AFOlilO 34.85 9.89 0.71 
AFO1111 31.06 5.61 0.79 
AFOlll2 34.75 3.44 0.96 
AF01113 35.67 4.08 1.04 
AF01114 33.60 5.49 0.87 
AFOl117 42.19 4.24 1.05 
AF01118 30.55 2.92 1.12 
AF01121 43.40 6.15 1.39 
AF01122 47.57 6.17 1.14 
AF01123 23.67 2.96 1.00 
AF01124 32.37 4.67 1.03 
AF01125 49.80 7.05 0.95 
AF01126 34.86 4.76 1.03 



SAMPLE NO. ISHIKAWA SPITZDAR ACNK 



SAMPLE NO. ISHIKAWA SPITZDAR ACNK 



SAMPLE NO. ISHIKAWA SPITZDAR ACNK 



SAMPLE NO. ISHIKAWA SPITZDAR ACNK 



GEOCHEMICAL ROCK SAMPLES 

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

Element Lower Extraction Method 
Detection 
Limit 

Copper 1 PPm HN03-HCL Hot Extr. Atomic Absorption 

Lead 1 PPm HN03-HCL Hot Extr. Atomic Absorption 

Zinc 1 PPm HN03-HCL Hot Extr. Atomic Absorption 

S i lver 0.1 ppm HN03-HCL Hot Extr. Atomic Absorption 

Gold 5 P P ~  Fire Assay Fire Assay AA 
(fire 
assay) 

{ j  

k. Barium 20 PPm X-ray Fluorescence 

Sample preparation : crush, pulverize to -150 mesh 

Total number of samples : 194 



Easting Northing S a ~ p l e  
Number 

Copper 
(PPB) 

Zinc 
(PPB) 

Lead 
( P P ~ )  

Si 1 ver Go1 d 
(PPB) ( P P ~ )  



Saaple Eas t ing  Nor th ing  
Number 

Copper 
( P P ~ )  

41. 
74. 
33. 
40. 

1000. 

10. 
75. 

200. 
12. 

215. 

Zinc 
( P P ~ )  

86. 
100. 
250. 

52. 
41. 

Lead S i l v e r  
(PPB) ( P P ~ )  

8 .  (0.1 
2. (0.1 

(2. (0.1 
3. 0.1 

(2. N A 

Gold Bar i ur 
( P P ~ )  ( P P ~ )  

( 5 .  990, 
(5. 270. 
(5 .  290. 
15. 1600. 
NP 149. 



Sample 
Number 

Easting Northing Copper Zinc Lead 
( P P ~ )  ( P P ~ )  (PPB) 

Silver Gold Barium 
( P P ~ )  (ppb) (ppa) 



Saaple 
Number 

AD03992 
AD03993 
AD03934 
AD03935 
AD03936 

AD03997 
AD03998 
AD03999 
AD04000 
AF01051 

Easting Northing Copper 
( P P ~ )  

Zinc Lead 
( P P ~ )  ( P P ~ )  

Silver Gold 
( P P ~ )  (PPb) 

(0.1 ( 5 .  
(0.1 (5. 
0.4 35. 
0.1 10. 

76.1 95. 

Barium 
( F P ~ )  

80. 
510. 

1200. 
440. 
420. 

180. 
170. 
(20. 
600. 
100. 



Sample 
Number 

Easting Northing Copper Zinc 
( P P ~ )  ( P P ~ )  

Lead 
( P P ~ )  

S i lver  
( P P ~ )  

Bar i urn 
(pple) 



Canada \'7P 2R5 
Phone: (CN) 985WI 
Tcka: 04-352M7 

I Certificate i 
of Analysis 

-_ 
r'-'---' .................... 

REPORT: 627-6755 ( COflPLETE ) 1 
-- --- - I 

REFERENCE INFO: 
k- ............................. ! L. ... -. ....... .-. ...........................................-.....-... 
.......................................... . ................. ............ ... - ................................. 

CLIENT: FALCONBRIDGE L I f i I T E D  SUBHITTEO BY: S l k N  CLEfiHER 

I I4IOJECT: 140 DATE PRINTED: 24-SEP-87 
1 -- - - - - --- -- _-_.--------------~.-.------__-.--  - - . - .-. - - -- - -  - 
----.. - --.--------.----------..----------. --.-..- . - -- 

NUfiHER OF L0WI-R 
ORDf R ELEHENT ANALYSES DETECTION L I H I T  EXTRACTION fiETHOD 

1 Ag S i l v e r  
? Cu Coppe r  

0.0: OPT 
0.01 PCT 

, ................................................ .................. ............................................................................................................... 
3 Zn Zinc 2 0 .01  PCT 

S M P L E  TYPES NUfiRER S I Z E  FRACTIONS NUfiBFR SAfiPLE PREPARfiTIONS NUfiOfR 

KEF'ORT COPIES TO: fiR. N. WON FERSEN INVOICE TO: fiR. N. WON FERSEN 



.th Vancouw. B C 
anada V7P 2R3 

Phonc (C04) 98SG681 
CI NJ5W7 

Certificate 
of Analysis 

NUHREH UNITS OPT PC T PC T L --.-- - -- " - - . .-.-.---- - - - - - - - - - - - . - - . -  -1 -.-..-.--.-.-.---.-.-.-.-- -- - .- - 

I------ 
- ---- - -------. -.-- - -..--- - --.---l-pp .-_-. _-" _ _ . - _ _ - - - - - .  -.- 

K ?  3825 4.40 



- . . 
130 Pembcnon Ave. 
Nonh Vancouuer. B C 
Canada V7P ZRS 
Phone. fH)419854681 

BONDAR-CLEGG Certificate 
of Analysis 

CLIENT: FALCONBRIDGE LIHITED SUBIIITTED BY: S T M  C L E M R  
PROJECT: 140  _ - - " - _ _ _ DATE PRINTED: 6-KT-87 . - - -  .... --.-.-..--. .............._...... .......... 

--I. -- - - - ^ - ".- _ _ - _ -. . ̂ 

NWW OF LOUR 
EYJALYSES DETECTION L IH IT  EXTRACTION KTHOD 

1 1 4g S i l v e r  2 0.01 f f T  
2 Cu Capper 2 0.01 K T  ................ L -. ................................... . . . . . . .  ............................ .~.....--~.~.~-~....... ..................................... .............................................................. .................................................................... 

! 
3 2n Zinc 4 0.01 K T  

SAWLE TYPES SIZE FRACTIW NUlBW SAWLE PREPlYiATIONS NUIBER 

i 
REPORT COPIES TO: R. N. UON F E S l 3  

P. UHITPlG 
2 
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ORDER ELEHENT ANALYSES DETECTION LIHIT EXTRACTION BETH00 
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1 Cu Copper 
2 Pb Lead 

50 1 PPn W03-HCL HOT EXTR Atomic Absorption 
50 2 PPn HN03-HCL HOT EXTR Atomic Absorption 

-- . - - -  - - -* - - - - - .-.-.. ....... ...... .. .. - - -- - - - - -  -------a - -1 
50 1 PPn -HNO~-HCL HOT EXTR'"--Atomic AbGFption '- ---- - 

--. 
3 Zn Zinc 
4 Ag S i l ve r  50 0.1 PPI HN03-HCL HOT EXTR Atomic Absorption 
5 Ba Barium 50 20 PPR X-RAY Fluorescence 

I 

.- - . . - - . - I 
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- Pb 
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SAWLE ELEnENT Cu Ba 
NUNBER UNITS P P ~  P P ~  PPW PPA PPI 



- 

i---^ - --- REPORT: 127-7107 - '- ' ---- - - -  PROJECT^-(40 -- -- -- I%&€- t 
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A*L- 
-- - - - - - ---- . . - -- --- - - -- - - -- -- -- - - -- - ----- -. .- - - -. -- _ 

ELEnENT 
- 

Pb Zn Ag Ba 
NUIBER UNITS PPH wn wn wn P P ~  

-- - -- -- - -- -- - - - - 
I 

. . . . . . . . . . . . . . . . . . . . . . .  -- - - - -- - - --- -- - -- - - - .- .- -- - - - - -  __ _ ._ __ __ _ _ -  i - -  - -  - ---- 
S l  SAZ441 7 6 410 
S1 SA2442 10 11 43 0.1 460 1 
S i  SA2443 2 4 39 (0.1 390 1 
$1 SA2444 1 4 11 <0.1 760 

i ~1 ~ ~ 2 4 4 5  8 6 24 <0.1 450 

,- - -  - -  .--- -- - 

i 
L- I-- -- - .- .- --- - -- - - .. - - -  J 

- < . 
- - -  " - " -- -- -- -- -- -- ---'- ---, si ~ ~ ~ 4 4 6  17 10 42 

S1 SP2447 8 7 45 0.1 780 1 I 
S1 SA2448 12 6 44 <0.1 550 
S1 S12449 15 11 80 0.1 450 
S1 SA2450 8 9 45 0 .1  710 

- - -- - - - - - - . - - -. - - - -- - - - - - - - - - - - -- - - - % 

-- - - --- -.. - - - . . - . --- .- i 
I I 
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NUHBER OF LOUFR 
ORDFR ELEilENl ANALYSES OFTECTION LI~IT EXTRAC~ION HETHOD 

1 Cu Copper 7 30 1 PPN HNO3-HCL HOT EXTR Rtomic Absorp t i on  
I 2 Pb Lead 730 2 PPil HN03-HCL HOT EXTR Atomic R b s o r p t i o n  
L_.-- - - - -  - 
<--- - -  --- - - -- . --- . - - - - . - 

- - - -- - . - . 
I Zn Zinc 730 1 PPn HN03-HCL HOT EXTR A toa ic  Absorp t i on  
4 bg S i l v e r  730 0.1 PPH HN03-HCL HOT EXTR Atoaic  Absorp t i on  

- - . . - - - - :;nw E TWES NU~HFR SUE i-RACTIONS NUNRtR SAflPLE PRtPARATIONS NUftHfR 
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. - - - - -- - -- 
S A ~ F L E  ELEMENT Cu Pb Ln Ag SAnPLE ELEHENT Cu Pb Zn fig 
NUM\TR - -- -- UNITS PPM P P ~  PFM P P ~  NunRER UNITS PPA PPH P P ~  P P ~  

- - - -- - - -- - . - - - - . - - - - - - - - - -- --- - -- - - - - - - -- 
-.-----A . -. -- ------- --- --- - 

S1 SA2611 14 17 32 0.2 S1 SA2651 21 10 52 0.1 
I S1 S112612 15 13 37 0.3 S i  SA2652 11 7 46 0.1 

S1 SA2613 32 9 44 0.2 S1 SA2653 16 12 80 0.1 
S1 SC12614 50 5 45 0.6 $1 Sb2654 13 12 58 0.1 
$1 ~ ~ 2 6 1 s  2s 11 39 0.4 SI ~ ~ 2 6 5 5  10 9 50 cn.1 ! - - -  ----  ..--- . 

- - - --- - - - - - . - - . - - - -- - -- - - . - 
S1 51\2616 32 10 40 0.2 S1 St12656 22 38 44 0.2 
S1 582617 54 9 60 0.3 S1 Sh2657 8 8 16 0.3 
S1 S69618 56 22 65 0.3 S1 SA2658 16 9 45 0.2 
S1 Sh7617 28 10 80 0.4 S1 SAZh59 33 12 90 - 0.3 
~1 ~ ~ 6 2 0  36 9 115 n.2 S1 312660 6 7 17 (0.1 - - -- - -. -_ - -- - - - -- . -__ --- - - _ -- ____--_- --__.-- ----- - - - 

.- . - .. - - - -- - -. . . - - - -- - -- - 
S t  SA2671 48 10 96 0.1 S l  St32661 i 4 16 20 0.1 
Sl 567622 30 9 110 (0.1 S l  SA7662 8 13 88 0.1 
SI saz623 16 13 60 0.2 SI ~n2663 4 21 20 0.1 
SI ~ ~ 2 6 2 4  21 10 38 n.3 s l  snz664 f, ID 23 30 0.1 
S1 SA262S 10 9 65 0.2 $1 ~ 0 2 6 6 5  16 15 48 0.2 

i_--- - - - . - . - . - -- - - -- - . -- -- . - . -- - --- -- - -- ------ -- - - -- ---.- --- 
3 2 6 2 6  26 8 60 0.7 S1 $12666 6 12 23 0.1 

S l  SR2627 20 12 56 (0.1 $1 812667 16 17 46 0.1 
$1 SR7628 24 12 50 0.2 S1 $82668 20 9 120 0.1 
S1 SP2629 26 7 66 0.2 S l  Sb7669 4 9 8 0.2 

, S1 $132630 28 6 64 0.2 S l  SA2670 12 11 62 0.1 - - - - - - - -- ---- "- - - - -- - - - - --- - .  - * -  -- 
S1 Sd2631 19 9 36 0.3 S1 5112671 26 13 45 0.1 
S1 SA2632 34 5 38 0.4 ~1 ~ 1 ~ 6 7 2  41 14 66 0.1 
S1 SA2633 16 14 48 0.4 S1 SA2673 8 7 56 n.! 
S1 Sf12634 32 9 55 0.2 S1 512674 14 13 115 (0.1 
S1 SA7635 43 8 50 0.1 S1 SA2675 6 14 55 (0.1 

- - - - - - ---- -- --- - -  - i - -  -- - -- -. -- -- - ----- - ---- - 
51 SA2636 12 3 57 0.1 S l  SA2676 6 16 54 0.7 
Sf 332637 20 2 65 0.1 S1 SA2677 (1 3 16 (0.1 
Sl SA26.38 27 4 62 0.1 S1 $02678 18 11 60 0.4 
S l  SA2639 14 3 52 t0.1 $1 SA2679 1, 10 16 28 0.2 
S1 SA2640 , 36 2 48 0.3 $1 SA2680 2 6 10 tO.1 
I -- - --- ^ _ ----a - - - - - - - 

S1 SA2641 43 t 2  35 0.2 S1 SA2681 8 10 28 <O.i 

1 
S1 SA2642- ,__ 44 3 32 0.1 S1 SA2682 6 14 19 dl.1 
$1 SA2643 .J 26 15 54 (0.1 S 1  S112683 J 8 17 30 0.5 

1 
Sl $A7644 54 32 108 (0.1 G1 $67684 20 15 78 0.3 
S1 SA7h45 24 14 38 0.1 S1 StI2685 44 45 184 0.4 - .- -- -- - -  --- - --- - - - ---- --- --------.---- 

- -- 
--a . - 

Sf 3 2 6 4 6  6 10 12 0.1 S1 SA7686 120 47 315 0.6 
1 

$11264 7 6 7 48 (0.1 $1 ~ ~ 7 6 8 7  16 4 1 54 0.2 
,, SA7M8 76 14 115 0.1 S I  SA2688 4 15 2n 0.2 1 

S1 S112649 14 . 9 80 0.1 S l  SA2689 20 7 41  0.2 I 
$1 562650 15 8 88 n.1 $1 St17690 20 23 70 0.1 -- - - - - - -  . _ 
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PnCE 4 
- .- , . - - - - - . - . - . - - . - -- - - - - - - . . - -- - - - - -- - - - - -- - 

SA*LE ElEnFNT Cu Pb Zn Ag SAHP1.E ELEflENT Cu Pb Zn 4 
NUWFR UNITS PPH PPH P P ~  P P ~  -- - -  - - ---- - -  - NunRER UNITS PPA wn P P ~  PPH - - - -- -. - . - - - - -- - - - -- - - -- .- - - - . - - - . -- - - - . - - - - - -- - -. -- -- . -- - -- - - - -- - - .- -- - -- - -- - - --- - - -- - - - -- - - - - - 
S1 SA2691 110 17 210 0.9 S1 SA2731 14 7 55 0.7 

, S l  SO697 30 37 95 0.6 S l  $62732 31 I 0  66 0.3 
S l  512693 90 11 260 0.6 S1 S12733 14 10 48 0.1 
S1 SA2694 24 3 i  58 0.2 S1 512734 5 3 46 0.2 
91 S 2 6 9 5  34 84 114 0.4 $1 SA2735 19 10 38 0.2 I._____ - - - -  -.------ .- _ -- - - ----- - - - -  - -  - - - - - - - - -- - - -. - - . - - - -- -- - - .- - - - -- - -- - - - -  . 
$1 SA2696 32 5 1 84 0.5 S I  S12736 17 7 64 0.1 

/ $1 812697 18 57 108 0.4 S l  SA2737 35 6 52 0.1 
S t  SA2698 20 38 67 0.4 $1 SA7718 36 9 80 0.1 
$1 SA2699 27 17 56 0.3 $1 SA7739 26 5 8.5 0.1 
S1 SA770il 8 32 110 0.4 S1 SA2740 40 7 66 (O.1 - -. -- - . - --- - - - - - - - . - - - - - - - - -. - -- - - - - - - . -- -- - . - - - -- - -- -- -- - - - . 
S1 SA2701 36 20 130 0.4 $1 SA2741 5 6 28 (0.1 
S l  SA2702 22 45 170 0.6 $1 SA2742 14 3 38 0.1 
Sf SA2703 64 21 150 0.2 S l  $12743 35 8 120 (0.1 

, S t  SA27M 28 16 103 0.5 $1 SA2744 45 6 260 0.1 
S1 SA2705 30 6 155 0.2 S1 SA274S ------ -3- ---.- - . - - 12 6 42 0.1 
-- - - - - - - - .- - - - - . - - - -  - -  - - - - -- - - - .-. -- --- - -- - -.-. - -- -- - 

\ -,1 SA2706 1050 13 160 0.5 $1 SA2746 49 7 120 0.2 
S l  St12707 4 5 21 0.2 S1 $62747 16 8 56 0.1 
S t  SA2708 40 8 164 0.2 51 282748 8 6 45 0.2 
S1 SA2709 39 46 310 0.1 S l  512749 9 6 41 0.1 
S t  SA2710 20 44 255 0.2 S1 SA2750 18 10 64 0.3 - - - -I ---- ^ _ -_ - - . _- - -- -- - -- - - - - - -- - -- - - - - --- . - - 

$1 SO2711 35 85 275 0.4 S1 St12751 17 11 60  0.1 
S1 SP2712 13 51 165 0.4 S l  502752 22 7 70 0.1 
S1 S42713 37 47 140 U.3 ~1 ~ ~ 7 7 5 3  12 7 50 0.1 
S1 SA2714 57 56 240 0.3 S1 SA7754 23 8 44 0.1 
$1 SA271S 34 43 350 0.2 21 ~ ~ 2 7 5 5  35 5 56 0.4 -- - - . _.- 

-------------_-------__..I_._ _-____Ip -- - - - - - - 
S1 $A2716 24 31 760 0.4 S1 912756 14 9 40 0.1 
sr sn271T 1 3  29 95 0.4 SI ~ ~ 2 7 5 7  31 9 56 0.1 
St SA2718 19 17 9i1 0.1 ~1 ~ ~ 2 7 5 8  23 7 83 0.1 
$1 517719 20 16 154 0.1 S1 $A2159 6 4 70 0.1 
51 SA2770 I; --- .- 7 12 26 0.1 S1 542760 23 8 65 n.1 

--rry--T rL---L- :-----.-- --I--:-.- -I*T- = - -  - 
------------ - - 

S1 512721 9 13 32 0.1 S1 SA2761 54 7 Inn 0.4 

,,P2 6 8 32 0.1 $1 SA2762 42 9 136 0.4 
S1 $47 23 39 4 66 (0.1 S1 SO2763 61 4 52 0.5 
S1 02724 4 14 4 84 0.1 S1 $82764 . 23 7 26 0.1 
$1 562725 13 5 57 (0.1 S I  SR2765 14 6 50 0.2 - -- - - -- - - - - - - ---- __.__ __ _ - --- -- ------- ------ ----- _---_ ------ ___- - .- - - - - - - . 
St SA1726 37 6 108 0.1 S1 SA2766 19 9 36 (0.1 

842727 71 3 48 (0.1 S l  SA2767 10 7 ?4 (0.1 
's l  SA7778 35 7 75 0.2 $1 SA2768 39 7 66 0.2 
$1 382779 13' 5 40 0.1 S1 517769 5 7 6 60 0.2 
S1 SA2730 41 6 7n 0.2 S1 SP2770 36 7 84 (0.1 
li-- - -- - -- . - -- +. -- _ _ _ . I _ ^ _ _ _ _ _ _ _  _ _  __ _ -__ _ _ 

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

4 SAWLE ELEMENT Cu Pb Zn Ag SAnPLE ELEMENT Cu Pb Zn k3 
: . / NUMER UNITS PPM PPH PPH P P ~  NUnSER UNITS PPB PPI PPR P P ~  - -  -.----------_---.-----__..--_I----.--- ----- - - - - -- ---- - - - -  - - --------- - ', [; "2771 14 6 44 0.1 S1 Sat0211 7 17 20 0.2 

S1 5A2772 175 12 78 0.5 S l  SA10212 16 17  70 0.3 
S l  $42773 10 5 52 0.1 S l  51110213 4 11 15 0.1 

.. S1  S12774 19 8 60 0.1 S1  SA10214 10  16  66 0.2 
S1 St12775 48 8 170 0.1 $1 SA10215 8 11 46 0.2 

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

- - ---- - - . - - - - - -- - - - - - -- - - - - - - -- - . -- - - 
I Sf S12776 59 6 100 0.1 $1 SA10216 20 13  70 0.2 
I S f  $112777 62 3 115 0.2 S l  SA10217 22 10 120 0.2 
/ S1 SA7778 16 5 37 0.2 S1 SA10718 9 15 4 1  0.2 I 

S t  $42179 19 6 48 0.1 $1 SA10219 21 14 70 0.1 
S t  SA2780 11 6 50 0.2 S l  SA10220 6 16  44 0.1 
i - - - - - --- -- - - - - - -- - - - - -- --- 

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

I S1  SA2781 32 7 170 0.2 S1  5810221 - 8 10 1 0.2 1 
! 5 1  5.12782 13  5 64 0.2 S l  SA10222 2 7 16  0.1 
/ S l  S12783 16 7 43 0.2 $1 SA10223 3 6 10 0.2 

S l  S117784 10 7 67  0.1 S l  SA10224 5 11 32 0.2 
i S l  $42765 12 9 63 0.1 $1 5010225 31 58 152 0.2 

i I 
I-. ---- - ____ -- - I .- - - -- . ----- ' 12786 31 7 168 0.1 S1 SA10226 31 57 255 0.2 1 
' S t  S12787 15 8 56 0.1 $ 1  Sh10227 109 37 90 0.7 

S l  542788 16 9 60 0.1 5 1  5110228 46 10  76 0.2 
~1 ~ 1 2 7 8 9  14 7 50 0.2 S1 SA10229 310 12 95 0.8 I 

1 S t  SA2790 25 7 70 0.2 $1 SA10230 20 1 5  9 5  0.1 ---- --_--_-_ -- - - -- -. --- - - - - -- - -  - - - - -  ..---------------. : 5 1  SA2791 9 9 60 0.3 S1 5610231 44 4 1  255 0.3 

I 
1 

S1 SA2192 32 7 100 0.2 S1 SA10232 33 19  280 0.7 I 

1 S l  St12793 10 13 54 0.1 S t  SAl0233 3 14 26 0.2 
I SI ~ ~ 2 7 9 4  24 6 63 0.2 $1 sni0234 4 3 75 0.1 

I 
I S1 5112795 23 8 73 0.2 S1 Sd10735 2 (2 48 0.1 
L - ---- ----_I-._--_ -- _ _... _ . -. . - - - --- I 

S1 Sb7796 

- - -  :: 9 60 0.1 S t  SAt0236 5 4 2 1  0.2 7 
S1 St12797 9 63 0.1 S1 SA10737 7 7 18 0.2 
S1 SA2798 40 7 95 0.1 2 1  ~ ~ 1 0 2 3 8  19 15 37 0.3 
S1 S12799 1 9 

36 0.1 S1 SA10239 5 16 21 0.2 
S l  SR7800 8 60 0.1 S1  St110240 36 1 6  46 0.3 
I--- -- - - -  --------_--_ _ _  --- -- I ---- - - > - - -  _ _______ -- -- - 
' S1  Sb10201 -T ;: 12 44 (0.1 $1 SA10241 38 13 75 0.4 

20 
I 

S l  SA10202 58 0.1 S1  SA10242 6 33 1 6  0.7 I 
S1  S110203 28 19 62 0.1 S l  5110143 28 46 48 0.4 ! 
S1 SA10204 yl ;; 12 43 0.1 

S l  S1110744 18 53 5 0  0.6 I 

S1 5110205 15 54 0.1 S1 St110245 29 35 48 0.6 1 -- --  - -- - __ .__ _ - - - - . -. . - - - - -  - _ __________-____I___ ---- - 
S1 SA10206 7 14 40 0.2 S t  SA10246 38 13 120 0.8 I 
S' 0207 8 15 20 0.1 s i  ~ ~ 1 0 2 4 7  33 16 105 0.4 
S l  uti10208 7 25 90 0.1 S1 S.410248 27 27 280 0.4 
S1  Sl lO209 5 15 30 0.1 S1  SAt0249 10  (2 110 0.1 1 
S1 5A10210 18 12 77 0.1 S1 SA10250 18 5 811 0.2 

----------------_I_-__ __ - i 
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SABLE ELEHENT Cu t'b Zn Ag SAHPLE ELEHENT Cu Pb Zn 89 
/ NUMIFR UNITS PPH PPH PPH PPH NUHAER UNITS PPH PPH PPH P P ~  
a " - - -  

. - -  -- - -- . .- .-. - --- 
/ - s t  SA10331 28 7 79 0.2 $1 SA10428 10 6 32 0.1 , S l  S1110332 14 10 64 0.2 51 SA10429 1 5 12  0.1 
I S1 SA10333 8 5 20 0.2 S1 SA10430 < l  12 13 (0.1 
I S1 5110334 9 6 24 0.1 S1 SA10431 4 8 52 0.1 

S1 51310335 3 10 6 0.1 S l  SA10432 36 11 86 0.1 I - - - - -  - -  -- - - - -  - - - -- - - -- - .. . - - --- - - -- - - - .- - - . - - - - - - - . - -  - --- - - --- - - . - - - - 
S l  51110336 50 8 120 0.2 S l  SAlO433 7 7 43 0.1 

2 $1 SA10337 2 3 9 c0.1 S l  5410434 29 6 54 0.7 
$1 SA10338 20 9 41 0.5 S1 5410435 30 8 156 0.1 
S1 SA10337 3 4 10 tO.1 S1 SA10436 10 6 130 0.5 

' $1 SO10340 19 4 48 0.1 S1 SA10437 25 7 123 0.2 
- - - A  - - 
.- . -i'- - - - - -  - - - . - -- - - -- - - - - 
$1 St210341 ^\ 29 7 21 0.2 ~1 ~ ~ 1 0 4 3 8  8 6 50 0.1 

I St 51110342 1 62 5 22 0.7 $1 SA10439 10 6 50 0.2 
I S l  SAlO3r2__-_ 75 6 10 0.5 $1 SAl0440 10 6 37 0.2 

S l  SA10401 49 10 113 0.1 S1 SA10441 23 8 66 0.2 
I S t  SA10403 1 17 6 60 0.2 51 51110442 11 9 51 0.1 

- {  - \i/ 
- - -  

- -. . -- - - - - - - .- - -- - - - . - - - - - - . -- - - - - - - - - 
'. ~1 SA10403 5 10 58 0.7 $1 SA10443 31 6 63 0.2 
I S l  SA10404 / 29 6 190 0.3 s1  5~10444 46 6 90 0.1 

$1 S1110405 %I 5 6 35 0.2 S l  SA10445 52 17 124 0.3 
S i  SA10406 ' 4 5 35 0.2 $1 SA10446 0 5 31 0.2 

- - - . - - - . - - - . ---- - -. - - -- -- -- - 
1 S1 SA10408 6 5 40 (0.1 $1 SA10448 11 5 54 n.: 
' $1 Sfi10409 6 5 35 0.1 51 SA10449 11 6 40 0.1 

/' \ 
1 S1 SAlU410 22 5 68 0.2 S1 SA10450 11 6 48 0.2 
I $1 SA10411 7 3 53 0.1 S1 Sh10451 28 6 78 0.1 

\ ' I S1 SA10412 19 7 L- - . - -- . - ----- -- 54 0.2 S1 SA10452 2 b 16 (0.1 - - - - -- - -- -- --- - -- - - - - - - - - -  --. - - - ----- - -- 
S1 SfilO611 12 6 63 0.4 S1 SAlM53 5 5 36 <0.1 
S1 SR10414 7 10 22 0.1 S1 SAID454 14 6 61 0.1 

i 51 51110415 21 7 41 0.3 S1 SA10455 16 3 62 0.3 
1 S1 SAlO416 5 5 26 0.1 S l  SA10456 7 6 26 0.1 
a S l  SA10417 6 7 38 0.2 S1 SA10457 9 8 44 0.3 i - -  - -- -.. --- - --. - ---- --- - - --- --- - ---- -- - - - ---- --- -- - . 

ril ski; l8 IS 7 72 a.l Sl SA10458 3 11 15 0.2 
! S1 SA10419 21 6 72 0.1 S1 SA10459 45 3 66 0.1 
I S l  Sb18420 24 8 104 0.3 S1 SA10460 5 6 22 0.1 
1 $1 SA18421 5 2 23 0.2 Sf SA10461 11 8 47 0.3 
! S1 S410422 13 6 90 0.1 S1 SA10462 26 6 58 0.1 
L - . . .. - - - - - - . . - -- - - - -- - - -- - - - - - - - - 
i - -- - - - . - - - -.- --- - - - -- . --- ---- . --- - - - - -. -- -- - 
; SAln473 5 4 41 0.2 51 SA10463 13 6 hh 0.2 
I st10424 13 S 44 0.1 S1 SA10464 3 6 26 0.1 

S1 SA10425 18 7 56 0.2 S1 SA10465 3 4 50 0.1 
<f 6 20 0.1 S l  5618466 1 5 10 cn.1 

5110427 10 5 32 0.1 S1 Stti0467 2 6 14 t O . l  L S L  . --- - -. - - -  -_ -_ - - 
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SAW1 E FLEnENT Cu Pb Zn Ag S1MPLE ELEMENT Cu Pb Zn 69 
' NUHBFR L- - - - 

UNITS PPM PPH PPM P P ~  NUnRER UNITS P P ~  P P ~  PPM PPM - -- - - -- - -. . - - --- - - - - - - - -- - -- - - --- .- . - - - - - - - -  - - - -  - - - - - -- . - ._ _ .__ . _ -_ ___- _ _  
S1 Sb10468 8 5 76 0.1 $1 Sb10508 26 5 72 0.) 

G S l  SA10469 71 4 44 0.2 S1 SA10509 24 4 44 11.1 
j S1 SA10470 20 6 66 0.1 $1 S ~ l 0 5 1 0  24 4 4 8  0.3 

S i  CA10471 2 3 13 0.2 $1 SA10511 27 5 50 0.3 1 S l  l b10472  -- 7 5 56 0.1 $1 SA10512 32 6 64 0.2 
- - - - ---- -- - - -- . - -. . . -- 

r s i ~ a 1 0 4 7 3  8 9 56 0.1 S I  SA10513 10 4 36 0.1 
! S1 Sb10474 , 18 6 52 0.1 $1 SAlO514 4 <2 23  0.1 
1 $1 SA10475 -, 7 7 65 0.1 S t  SA10515 20 6 64 0.5 

s i  $111 84 76 $. 2s 7 38 n.1 SI s n t o s i 6  56 5 79 0.1 
S f  SA10477 7 5 28 (0.1 S l  SA111517 35 6 58 11.2 
L-- --- - 4- - -. --. . - -  - - - -. -- - . - - . - - - - - 

1 - . - 
/ S1 $A10478 7 4 50 (0.1 S1 51110518 27 6 73 0.7 
1 s l  snl0~2.--L-- 9 t 2  32 (0.1 S t  51110519 42 4 87 0.2 
/ $ 1  Sb10480 10 7 46 n.1 $1 SA10570 22 6 58  0.1 < 

1 S1  SAl0481 , 15 11 64 0.1 $1 SA10521 22 3 58 0.1 
, Sf  5410482 1, 13 5 48 0.1 S I  SAl0522 18 7 58  0.2 
L - --- - - - - - - - -  -- -- -- -- - _ - -- - . . 

- - -. - -- - - _ _  _ _ _ - i 
. . - -- - -- - - - -- - - - / ,. SA10483 6 4 25 <O.l S I  SA10523 1 7 34 0.1 

/ S1 SRlO484 7 6 24 0.1 $1 SAID524 9 6 4 0  0.1 
I S l  St110485 , ,  28 4 53 0.1 S1 SA10525 21 8 56 0.2 
1 S1 Sb10486 9 7 37 0.1 S1 SA10526 33 5 6 7  0.1 
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SA@LE EI.EHENT Cu Pb Zn ~g S ~ P L E  ELEnENT Cu Pb Zn 4 , N U ~ E R  UNITS P P ~  P P ~  P P ~  P P ~  NUHRER UNITS PPH P P ~  P P ~  wn - - -- --- - " - -- - - - - 
C. " - -- " ' --. . - - 

S l  St110548 28 6 72 0.4 S t  SA10588 3 2 5 tO.1 
, $1 S110549 18 5 36 0.2 $1 SA10589 18 6 22  0.1 
/ S t  Sfi10550 31 6 53 0.2 S l  SA10590 13 13 12 0.1 

1 :; ::::;;; 29 4 60 0.4 S l  S810591 11 16  14 0.1 
31 6 57 0.2 $1 St110592 9 7 3 1  0.4 

C... - - - - -. - .- .. -. . - - . - - - .- - - - - . . . - - - - - - - - - - -- . - .- -- -- -- -- - . - -. . 
- -- - - - -. . 

S l  SA10553 14 12 37 t0.1 S1 SA10593 11 10  28 0.1 
S 1  S1110554 11 8 5 1  CO.1 S l  SA10594 10 22 50 (0.1 
S l  $610555 15 4 51 0.1 S t  5810595 4 17  1 8  0.1 
S l  SA10556 25 6 36 (0.1 S l  SA10596 35 15 lilt 0.1 
S l  SA10551 18 5 28 0.1 S1 Sl10597 4 (2 1 5  tO.l 
L - - - . - - -- - .- - -- -- - . - - -- -- --. - - - - - - . - - - . - --- - - .- .. -. . - 

- . - . - - -- - - -- - 
' S 1  SI10558 40 6 64 0.1 $1 SA10598 V 15 12 30 0.2 
, S1  St110559 27 6 46 n.1 S1 $A10599 7 16  26  0.2 
, S l  SA10560 38 5 73 0.1 S t  ,lob& 11 9 20 0.2 
/ $1 $A10561 39 3 84 0.1 S1 SA21241 10  6 27  0.1 

S1  SA10S62 22 5 11 n.1 S l  51121242 '" 10 5 37 t0.1 
I .-- . -* - . --- L ---- - -  - --- - 

. -3 ,; -- -- -- --- . - . 
,1 SA10563 49 5 100 0.2 S1 S871243 , 4 5 7  0.1 

S 1  SA10564 25 7 60 0.1 S t  SA21244 17 7 39 (0.1 
S t  Sh10565 2 1  6 b0  0.2 ~1 ~ ~ 2 1 2 4 5  17 4 .% 0.1 

, S i  SA10566 47 11 66 0.3 S l  SA21246 33 4 48 0.1 
' S1  5610567 4 1 5 69 0.1 S1 Sh21247 34 3 5 3  tO.1 1 -  __ -- - -  - - - - -  - - 
/ S i  SA10568 48 6 84 0.2 S l  SA21248 37 4 36 tO.1 
I S1 SA10569 37 9 74 0.2 S1 SA21249 16 4 28 (0.1 
I S t  S H 0 5 7 0  22 7 65 0.2 S1 Sb21250 52 4 79 (0.1 
1 S1 S1110571 62 5 88 0.1 S1 S871251 150 4 290 0.1 
I S 1  SA10572 46 3 84 0.2 178 4 320 0.2 S1 SA21252 L ------ - __--__- -.-_- - - - - 

- -- --- -- -- 
$1 Sh10573 65 5 123 0.1 S t  $821253 12 5 32 0.1 
S t  5110574 

\ 
53 4 88 0.4 $1 SA71254 26 4 28 t0 .1 

~1 ~ ~ 1 0 5 7 5  26 6 5 1  fl.1 $1 SA21255 23 8 53  0.1 
S t  SA10576 \ 37 4 76 0.1 S l  8821256 12 4 23 tO . l  
S l  St110577 52 5 76 0.1 s 1  ~ ~ 2 1 2 5 7  4 1 3 39 0.1 

I _ I p  --- - - -  . -- - -- ---.. 
j S t  SA10578 22 4 70 0.1 S l  SA21258 21  6 64 0.1 
I S l  ~ 1 1 1 0 5 7 9 ~  6 13 8 <0.1 S I  SA21259 19 4 4 0  0.1 
/ S l  SAln58tl 15 18 28 0.1 S1 SA21260 43 7 58 fl.1 
I S1 SA10581 rr) 13 18 58 0.2 S1 SA21261 77 6 54 0.1 

S l  51110582 15 14 78 0.1 S1 SA21262 18 4 64 0.1 
L- - -  .- -- --. - - -  __ - -- --. 
i-- - - .- ---- ----- -- - -- - -. . - - - . -. .- - 
, $1 51110583 50 13 117 0.1 S1 S821263 18 4 24 tO.l 

SA10584 21 20 28 0.1 S1 8411264 10 2 23 t0.1 
1 a1 SAIOFBS 70 28 35 (0.1 S l  SA21765 15 6 23 (0.1 

S l  SAlflS86 29 15 44 (0.1 S 1  SA21266 11 6 34 n.1 
$1 6fi10587 - - - -. - - . - 25 27 29 0.1 S1 Sb71767 19 2 36 0.1 

- -  - - -7 ---- ---- - - - --- - _ __ _ _ _ 
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SAMPLE ELEMENT Cu Pb Zn fig SAI~PLE ELEHFNT Cu Pb Zn Ag 
N U ~ E R  UNITS PPM P P ~  P P ~  PPR NUHRER UNITS PPM PPM P P ~  P~'H - -  ------_---_.---i__ _- _ _ _  _ - - - - - - -_ _ 
S1 SA21268 9 2 80 (0.1 
$1 SO21169 10 3 18 <O.l 
S1 SA31210 18 5 30 0.1 

, S l  SA21271 65 6 74 CO.1 
I S l  $421272 5 <2 19 (0.1 ! -- ---- -- - .  - - - - - - . -- - - -- - - - - --- - -- - - - - - - - 
r--- - . - -  - .-- - - - - - -- - -- - .- - - --- - 

S l  Sh21273 12 6 19 <O.l 
S1 SA21274 C\ 19 3 70 0.1 
S1 SA21275 15 9 6 fl.1 
S l  St321276 7 <? 3 (0.1 


