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ABSTRACT 

The 1984 Assessment Work program on t h e  KSAG West - KSAG East M ine ra l  Claims 

concen t ra ted  on a workup o f  t h e  d a t a  around t h e  area o f  two l a r g e  aeromagnetic 

anomalies - one t r e n d i n g  n o r t h w e s t e r l y  t h rough  t h e  KSAG West c la im ,  p a r t l y  covered 

by t h e  f o u r  ( p r i o r )  TONY two pos t  c la ims ,  and a n o r t h e a s t e r l y  t r e n d i n g  one i n  t h e  

southwest p o r t i o n  o f  t h e  KSAG East c la im .  

On t h e  more e a s t e r l y  o f  t h e  two anomalies, because o f  weather and access problems, 

caused by t o r r e n t i a l  r a i n s  (December 6 - 9, 1984) , f i e l d w o r k  on t h e  KSAG East c l a i m  

was c u r t a i l e d  t o  a geochem t r a v e r s e  o f  creek dra inages downslope-south o f  t h e  KSAG 

EASTmagnetic anomaly area. Another v i s i t  by t h e  a u t h o r  a f t e r  t h e  a n n i v e r s a r y d a t e  

t o  check s t r u c t u r a l  geology o f  t h e  f a u l t e d  1 ime-grani  t e  c o n t a c t s  assoc ia ted  w i t h  

t h e  magnet ic anomalies and magnet i te-skarn zones ( p r e v i o u s l y  mapped by Eastwood, 

F i g u r e 3 ) w a s  f r u s t r a t e d i n t h e c a s e  o f t h e  KSAG East,  by snow above 500' l e v e l  which 
was t o o  d e e p  f o r  t h e  4WD. 

On t h e  KSAG West c la im,  a rock  geochem and p e t r o l o g y  sampl ing s tudy (T rave rse  1A) was 

c a r r i e d  o u t  A p r i l  23,1984 o n t h e c o n t i n u a t i o n o f a  NW f a u l t  between l i m e  remnants i n  

g r a n i t e  (on t h e  NE) and f i n e  g r a i n e d  i n t r u s i v e  andesi te .  On t h e  SW t h e  s tudy  

f o l l o w s  t h e  f a u l t  c o n t a c t  pass ing th rough  t h e  c e n t e r  o f  t h e  ma jo r  NW magnet ic  

anomaly f rom t h e  p o i n t  where t h e  c o n t a c t  passes NW o f f  t h e  n o r t h e r n  edge o f  t h e  Tony 4 

c la im.  S p l i t s  o f  t h e  rock  geochem samples ( K - s e r i e s )  were kep t  f o r  a p e t r o l o g i c a l  

s tudy o f  v a r i o u s  r e a c t i o n  phases i n  t h e  c o n t a c t  zone. (Appendix I V )  

Another t r a v e r s e  (T rave rse  3, F i g u r e  3 )  was made j u s t  eas t  o f  t h e  Tony-KSAG West 

marg in i n s i d e  t h e  KSAG West c la im,  i n  a southward d i r e c t i o n .  A h a l f  dozen c h i p  

samples o f  t h e  young g r a n i t e  were taken  f o r  rock  geochem and p e t r o l o g y  study. 

However, g e n e r a l l y ,  t h e  t r a v e r s e  encountered g r a n i t e  o u t c r o p  eas t  o f  t h e  f a u l t  

g u l l e y  a t  t h e  east  boundary o f  t h e  Tony c la ims.  There i s  a good p o s s i b i l i t y  t h a t  

t h i s  i s  i n  t h e  eas t  s i d e  o f  a f a u l t  which has a l e f t - h a n d  o f f s e t :  ( o f f s e t t i n g  E s i d e  

N) a n d t h e r e b y d i s r u p t i n g t h e  "TonyWmagnet ic  anomaly locus.  The Draw Mountain E-W 

t o  NE magnet ic anomaly l o c u s  may thus  b e t h e  f a u l t e d  e x t e n s i o n  o f t h e  "Tony,"SEtoEW 

one. 

An i n i t i a l  p a r t i a l  road t r a v e r s e  (T rave rse  1 )  o f  KSAG W and KSAG E c l a i m s  was a l s o  



2 

made by t h e  a u t h o r  A p r i l  23, 1984, where rock t ypes  o f  t h e  T e r t i a r y  i n t r u s i v e ,  

Karmutsen, c o n t a c t  magne t i t e -su lph ides  phase i n  t h e  Tony c o n t a c t  r e a c t i o n  zone, 

l o c a l  ga rne t  skarn, and i n t r u s i v e  andes i te  c h a r a c t e r i s t i c  o f  t h e  area were s tud ied ,  

a t  t h e  same t i m e  t h e  more d e t a i l e d  rock geochem study o f  t h e  Tony area c o n t a c t  was 

made on t h e  KSAG West. R e s u l t s  o f  work t o  d a t e  a re  presented and d iscussed i n  t h i s  

r e p o r t .  Reference i s  made t o  t h e  p r e - e x i s t i n g  da ta  base developed by Noranda 

(areomagnet ic map), B.P. (Assessment Repor ts  M o w g l i l - 6  c la ims :  KSAGWestcoincides 

c l o s e l y  w i t h  former Mowgl i 4 , KSAG EAST i n c l u d i n g  p a r t  o f  Mowgl i 5 ) ,  Eastwood ( two- 

i n c h  t o  t h e  m i l e  s c a l e  mapping o f  t h e  Brynnor  i r o n  mine area geology)  and o t h e r  work 

by t h e  au tho r  i n  t h e  area, which forms a general  c o n t e x t  f o r t h e  p resen t  work. Focal  

p o i n t  o f  p resen t  work was t o  s tudy t h e  degree o f  correspondence o f  p r e c i o u s  meta l  

rock  and s o i l  geochem values w i t h  magrlet ic m ine ra l  assemblages, such as t h a t  found 

on t h e  Tony c la ims ;  as d i s t i n c t  f rom t h e  B.P. model o f  p rec ious -meta l -bea r ing  

s o l u t i o n  " leakage" up f a u l t s  i n t o  t h e  Parsons Bay Format ion, (some o f  which Hoffman 

e t  a1 map as T e r t i a r y ) .  The southern p o r t i o n  o f  KSAG E a s t  ove r laps  t h e  n o r t h e r n  

p o r t i o n s  o f  Mowgli 5 c la im .  

Main f i n d i n g  f rom P e t r o l o g i c a l  and chemical a n a l y s i s ,  and f i e l d  c o n t a c t  r e l a t i o n s ,  

i s  t h a t  t h e  massive-sul  ph ide  -magne t i t e  phase, b e a r i n g  anomalous a r s e n i c  and g o l d  

values, and some s i l v e r ,  i s  p h a s e - d i s t i n c t  f rom t h e  marg ina l  phase o f  t h e  i n t r u s i v e  

"magnet ic andes i te "  whose margins a re  somewhat anomal ous i n  copper, w i t h  t r a c e s  o f  

g o l d  and s i  l v e r ,  b u t  n o t  i n  a r s e n i c  i n  t h e  r e g i o n  o f  t h e  KSAG c la ims .  A lso,  d e s p i t e  

i t s  r e l a t i o n s  e n g u l f i n g  t h e  upper l imes tone  o f  t h e  Q u a t s i n o  group, t h e  l a t e  g r a n i t e  

i s  so d e f i c i e n t  i n ,  p a r t i c u l a r l y ,  copper and a rsen ic ,  t h a t  i t  i s  f e l t  u n l i k e l y  t o  be 

t h e  a c t u a l  p r o g e n i t o r  o f  i n t r u s i v e / l i m e  c o n t a c t  economic m i n e r a l i z a t i o n .  

KSAG WEST/KSAG EAST 

INTRODUCTION 

A. Property - Location, Access, Physiography 

The KSAG WEst/KSAG Eas t  E-W con t iguous  b l o c k  o f  two 4x5 twen ty  u n i t  c la ims,  ( 
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l o n g  a x i s  E-W), extend f rom t h e  eas t  shore o f  Kennedy Lake, e a s t  across t h e  upper 

Draw Creek v a l l e y  below Draw Lake, and thence eastward over  t h e  southern p o r t i o n  

o f  Draw Mountain. 

L o c a t i o n  i s  50 a i r - k i l o m e t e r s  southwest o f  P o r t  A l b e r n i  ( a b o u t 6 0  road-kms. v i a  

Highway 4 ) ,  and about 18 a i r  kms nor thwest  o f  U c l e l e t .  

Logging roads access t o  t h e  c e n t r a l  p o r t i o n  o f  t h e  c l a i m s  f rom t h e  main Brynnor  

i r o n  mine road eas t  o f  Highway 4, which con t inues  on s o u t h e r l y  t o  Toquar t  Bay. 

L o c a t i o n  i s  shown on F i g u r e  1. 

E l e v a t i o n s  range f rom Kennedy Lake l e v e l  (lorn) t o  800 meters ( t o p  o f  Draw 

Mountain).  Topography r i  ses s t e e p l y  f rom Kennedy Lake t o  t h e  t o p  o f  a 320 meter  

k n o l l  i n  t h e  m i d d l e  o f t h e K S A G W e s t c l a i m , t h e n c e  a broad draw l y i n g  across D r a w  

Creek ( d r a i n i n g  s o u t h e r l y  o u t  o f  Draw Lake on t h e  cen te r1  i n e  o f  t h e  c l a i m s  n o r t h  

boundary) , thence s t e e p l y  up over  t h e  i n v e r t e d  "T "  shape o f  Draw Mountain ( t h e  

invertedbaseeast-westy the s t e m c o n s i s t i n g o f a  N-S r i d g e  f o r m i n g t h e n o r t h e r n  

p a r t  o f  t h e  mountain.) Vege ta t i on  c o n s i s t s  o f  burned l o g g i n g  s lash,  p a r t l y  

r e p l a n t e d  i n  Chr is tmas t r e e s ,  w i t h  some uncut  stands o f  y e l l o w  cedar, hemlock 

and spruce. C l ima te  i s  ex t reme ly  m i l d  and wet t y p i c a l  o f  t h e  West coas t  o f  

Vancouver I s l a n d .  

B. Status o f  Property 

The KSAG West and KSAG East c l a i m s  a r e  p r e s e n t l y  owned by M r .  Ken Gourley,  a 

p r o s p e c t o r  f rom 3121 V i c t o r i a  D r i v e ,  Vancouver, B. C. Relevant  c l a i m  

i n f o r m a t i o n  i s  summarized below: 

Claim Name Record No. No. o f  Units 

KSAG WEST 1946 ( 2 )  20 (5Wx4N) 

KSAG EAST 1945 ( 2 )  20 (5Ex4N) 

The c l a i m s  a re  s i t u a t e d  i n  t h e  A l b e r n i  M i n i n g  d i v i s i o n  on C la im Map NTS 92F/3W. 

They a r e  p i c t o r i a l l y  represented i n  F i g u r e  2. 
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C. History 

The area was f i r s t  prospected i n  a search f o r  t h e  hardrock source o f  t h e  f i n e  

g o l d m a g n e t i t e  beach and r i v e r m o u t h  p l a c e r s  a t  Wreck Bay ( t h e m o u t h  o f  L o s t  Shoe 

Creek) and on T o f i n o  I n l e t  a t  t h e  mouth o f  t h e  Kennedy R ive r .  La rge  hardrock 

m a g n e t i t e d e p o s i t s  i n t h e  areawere s i g n a l l e d  by l a r g e  compass d e f l e c t i o n s :  t h e  

Brynnor  open p i t  magne t i t e  mine ( see Brynnor P i t ,  F i g u r e  1 )  has so f a r  y i e d e d  

4.4 m i l l i o n  tons  o f  magne t i t e  o r e  i n  t h e  1950 's  - 60 ' s .  

E s s e n t i a l l y  t h e  e n t i r e  area o f  c l a i m  sheet 92F/3W i s  now h e l d  i n  m ine ra l  c la ims ,  

due t o  recen t  i n t e r e s t  k i n d l e d  by t h e  Teck-IPY g o l d - s u l p h i d e s  Tommy b u l k  

s t r i n g e r  d e p o s i t  some 10 km t o  t h e  NE up t h e  Kennedy R ive r .  The area a l s o  

c o n t a i n s  numerous smal l  o l d  g o l d  b e a r i n g  h i g h  grade q u a r t z - s u l p h i d e  f a u l t  v e i n s  

such as those covered by L o s t  Canyon, Bear Group, Leora and Tommy crown g ran ts .  

These were d i scove red  and f i r s t  worked m a i n l y  i n  t h e  p e r i o d  1902-1914. 

The a rea  has been mapped a t  1 / 2  - m i l e  s c a l e  by Eastwood ( R e f . l ) ,  f o r  t h e  B.C. 
Department o f  Mines, and a t  4 m i l e  s c a l e  by M u l l e r  f o r  t h e  G.S.C.. The Brynnor  

p i t  area has been mined, mapped and e x t e n s i  v e l y  diamond d r i  11 ed f o r  magne t i t e  by 

t h e  Noranda Corpo ra t i on .  I n  t h e  1970's,  B r i t i s h  Petro leum M i n e r a l s  had t h e  

area around o f  t h e  i r o n  mine crown g r a n t s  h e l d  under t h e  Mowgli 1-6 c la ims,  and 

d i d  reconaissance geology and geochemistry.  BP was l o o k i n g  m a i n l y  f o r  f a u l t -  

l i n e  d i s s e m i n a t i o n  g o l d  s i l v e r  m i n e r a l i z a t i o n  i n  t h e  l i m e y  a r g i l l i t e s  o f  t h e  

Parson ' s  Bay fo rma t ion .  B.C. con t i nues  t o  h o l d  t h e  Mowgli 6 c la im ,  i n  whose 

Northwest co rne r  i s  a g o l d - a r s e n i c - s i l v e r  occurrence near  t h e  c o n t a c t  o f  a 

young porphyry s tock  w i t h  l a t e  mesozoic o r  T e r t i a r t y  sediments. 

Present  i n t e r e s t  focuses on g o l d  va lues b e l i e v e d  t o  be assoc ia ted  w i t h  l a r g e  

e longa te  magnet ic anomalies c r o s s i n g  t h e  E-W e x t e n t  o f  t h e  KSAG c la ims.  

References 

1. Geology o f t h e  Kennedy LakeArea,Vancouver I s land ,Br i t i shCo lumb ia ,byG.E .P .  

Eastwood, B.C. Department o f  Mines. B u l l e t i n  No.55, 1968. 
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1969. 
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Vink,  N.Jason Morgan and P e t e r  R .  Vo ig t .  

Geo log ica l  and Geochemical Assessment o f  t h e  Mowgli 1-6 c la ims ,  west coas t  o f  

Vancouver I s l a n d ,  B.C. A l b e r n i  M in ing  D i s t r i c t .  NTS 92F/3W and 4E. La t .  
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November 15, 1981. BPVR 81-23. 

( F i g u r e  5 ) .  

4. 
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E. Sumnary o f  Work Done 
> 

The au thor ,  accompanied by owner-prospector  Ken Gour ley,  and K e l l y  Gour ley,  

made a g e o l o g i c a l  road t r a v e r s e  o f  t h e  c la ims  area A p r i l  23, 1984, a t  which t i m e  

a rock geochem t r a v e r s e  o f  t h e  upper KSAG Creek area was a l s o  made. 

Dur ing  t h e  p e r i o d  December 6-9, 1984 i n c l u s i v e ,  a stream sediment geochem 

t r a v e r s e  on southeast  D r a w  mountain ( December 7 )  and rock geochem t r a v e r s e  eas t  

o f  D r a w  Creek was c a r r i e d  ou t  by Waldo E j t e l ,  K e l l y  Gour ley and Ken Gour ley 

(December 8, 1984). December 9, 1984 

and a l s o  r e v i s i t e d  t h e  area i n  February, 1985 t o  check rock t ypes  f o r  purposes o f  

t h e  r e p o r t .  S p l i t s  o f  t h e  A p r i l  23 and December 8 rock  geochem samples were 

kep t  f o r  p e t r o l o g i c a l  examinat ion  by t h e  au thor  t o  c o r r e l a t e  w i t h  geochem 

chemical ana lys i s .  

The au thor  v i  s i t e d  t h e  area Apr i  1 23 and 

A t o t a l  o f  40 samples were taken f o r  assay - two o f  these were re fe rence  samples 

f rom t h e  Tony p r o p e r t y  (JT-1 magne t i t e  showing, and JT-2 i n t r u s i v e  andes i te  
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dyke i n  l imestone.  

TECHNICAL DATA AND INTERPRETATION 

I. Geology and Petrology 
1. Regional Geology 
The immediate r e g i o n  i s  u n d e r l a i n  by f a u l t e d  and i n t r u d e d  remnants o f  Vancouver 

Group l imestones and ca l ca reous - tu f faceous  sediments ( Q u a t s i n o  and Parson ' s  

Bay groups),  now f o l d e d  on n o r t h e r l y  axes i n  t h e  Draw Mountain a n t i c 1  i n e ,  whose 

a x i s  passes j u s t  t o  t h e  west o f  Draw Mountain, and Draw Lake s y n c l i n e ,  pass ing  

th rough  t h e  KSAG West c l a i m  (see F i g u r e  3 ) .  These sediments l i e  on submarine 

spreading c e n t e r  p l a t f o r m  metabasal t s  ( t h e  Karmutsen f o r m a t i o n ) .  The 

Karmutsen p l a t f o r m  docked a g a i n s t  t h e  Nor th  American c o n t i n e n t  i n  m i d - e a r l y  

Mesozoic t ime. About 150 m i l l i o n  yea rs  ago, t h e  area passed n o r t h - n o r t h  

westward over  a deep-mantle h o t s p o t  ( R e f e r e n c e 3 , F i g u r e 5 ) .  The l o c u s  l e f t  by 

t h e  r e l a t i v e  NW by W movement o f  t h e  c r u s t  over  t h i s  heat  source caused deep- 

seated vu1 can1 sm and f a u l  t i  ng: upwe I 1  i ng magma tended t o  " t r a c k "  i n t o  pre-  

e x i s t i n g  p l a t e d e f e c t s  (such as s p r e a d i n g c e n t e r l i n e s )  f o r  l o n g  p e r i o d s  o f t i m e  

u n t i  1 p l a t e  movement f i n a l  l y  s l  i d  t h e  weakness o u t  o f  range (See F i g u r e  5 ) .  The 

p o s t u l a t e d  N20"E c ross -a rc  t r a n s f o r m  d e p o s i t i o n a l  and step-graben c o r r i d o r  

r o u g h l y  f o l l o w e d  by t h e  upper Kennedy R i v e r  v a l l e y  con tac ted  l i m e  u n i t s  w i t h  

b a s a l t i c  magma a t  depth,  t h e  process b e i n g  u l t i m a t e l y  " d r i v e n "  by t h e  man t le  

ho tspo t .  One specul a t e s  t h a t  t h e  Vancouver-group sp read ing  c e n t e r  r i  f t l  i ne 

massive s u l p h i d e ( b 1 a c k - s m o k e r t y p e ) d e p o s i t s  were reworked i n  a vented system, 

e x p l o s i v e l y  r e l e a s i n g  CO w i t h  concornmittant b l o c k  f a u l t i n g ,  and a l l o w i n g  

r e s i d u a l  CaO t o  s l a g  s i  1 i ca tes  and s u l  p h i  des t o  Ca-Fe-si 1 i cates,  p l  us 

magnet1 t e ,  and c o n c e n t r a t e  n o b l e r  elements i n  t h e  r e s i d u a l  s u l p h i d e  phase, some 

o f  which remained w i t h i n  t h e  margins o f  some o f  t h e  magne t i t e  bodies.  

2 

Apparen t l y  magne t i t e  and " s l a g "  phases: more o r  l e s s  separated: " s l a g "  phase 

e i t h e r  f i n e  g ra ined  i n t r u s i v e  a n d e s i t e  ( c h i l l e d  by v e n t i n g )  c o n t a i n i n g  

l imes tone  and a r g i l 1  i t e  i n c l u s i o n s ,  o r  coarse-gra ined a c t i n o l i t e - r i c h  rock,  
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"magne t i t e  phase": t h e  magneti t e - s u l  phides, which stoped a long  f a u l t s  and 

tended t o  be con ta ined  beneath massive l i m e  u n i t s .  L a t e r  hydrothermal 

a c t i v i t y  caused ga rne t -ska rn ing  o f  b o t h  Parson ' s  Bay, and t h e  andes i te  i n  

places. More o f  t h e  l i m e y  a r g i l l i t e s  were engu l fed  by l a t e r  d i o r i t i c  t o  

g r a n i t i c  p l u t o n s ,  (one i s  dated a t  30 m i l l i o n  yea rs  age), which a l s o  caused 

c o n t a c t  ska rn ing  w i t h  t h e  l i m e  u n i t s .  Remnants o f  t h e  massive l i m e  u n i t s  a r e  

now preserved as undigested lenses i n  t h e  l a t e r  i n t r u s i o n s .  A l a t e  grey 

p o r p h y r i t i c  i n t r u s i v e  i s  p resen t  i n  dykes and smal l  s t o c k s  i n t r u d i n g  t h e  o t h e r  

u n i t s ,  which a l s o  can c a r r y  manganese and p rec ious  me ta l s  i n  t h e  c o n t a c t  areas. 

CO and H O-powered p y r o c l a s t i c  e x t r u s i v e  a c t i v i t y  up u n t i l  T e r t i a r y  t i m e  gave 

r i s e  t o  f e l s i c  e x t r u s i v e  sheets e t c . d i s r u p t i n g t h e M e s o z o i c  p l a t f o r m :  remnants 

o f  cone sheets, sheet-vents  and c o l l a p s e  s t r u c t u r e s  i n v o l v i n g  t h e  Bonanza 

s e r i e s  f e l s i c  v o l c a n i c s  a r e  i n  evidence i n  t h e  Kennedy r i v e r  v a l l e y ,  b u t  n o t  i n  

t h e  immediate v i c i n i t y  o f  t h e  p roper t y .  Up-blocks and "windows" o f  t h e  
u n d e r l y i n g  S i c k e r  a rc  rocks,  b e l i e v e d  t o  under1 i e  t h e  Vancouver Group,are i n  

evidence west o f  t h e  Brynnor  mine. 

2 2 

2, Property Geology and Petrology 

Local  s t r u c t u r e  i s  t hus  f a i r l y  complex, though f a u l t - l e a d  and l ime-con ta ined  

magne t i t e -su lph ide  bodies,  s i g n a l l e d  by ex t reme ly  l a r g e  magnet ic anomal ies i n  

t h e  area a re  t h e  f o c a l  p o i n t  o f  present  i n t e r e s t .  L imestones p layed a key r o l e  

i n  the"srne1t ing" r e a c t i o n  r e s u l t i n g  i n  magnet i te ,  and a l s o  i n  t h e  p resen t  

geometry c o n t a i n i n g  it. It i s  q u i t e  p o s s i b l e  t h a t  b u r i e d  (now reac ted )  S i c k e r  

l imes tones  caused t h e  smelt ,  and t h e  r e s u l t i n g  u p w e l l i n g  m a g n e t i t e  was 

con ta ined  by e f f e r v e s c e n t  c o o l i n g  a g a i n s t  h i g h e r  ( Q u a t s i n o )  1 ime. The above 

s p e c u l a t i o n  i s  wor th  c o n s i d e r i n g  though n o t  proven by t h e  p resen t  data-base. 

Magne t i t e  i n  t h e  q u a n t i t i e s  observed, w i t h  t h e  assoc ia ted  p e r i p h e r a l  p rec ious  

meta l  con ten t ,  may w e l l  r e s u l t  f rom magma-smelting o f  smoker t y p e  massive 

s u l p h i d e  bodies r a t h e r  than  mere ly  magma m a f i c  m i n e r a l  con ten t  r e a c t i n g  w i t h  

1 ime. 

I n t e r e s t  i s  focused on two major  e longa te  magnet ic anomalies. One passes SE- 



. e  

1. 

ward t o  eastward th rough  t h e  KSAG West c l a i m ,  and one passes eastward t o  NE by E 
(and b ranch ing  nor thward) ,  on t h e  KSAG East c la im .  There i s  some b a s i s  t o  

b e l i e v e  t h a t  t h e  two anomalies a r e  f a u l t  d i s p l a c e d  segments o f  one o r i g i n a l  

northward-concave e l  ongate magneti  t e  emplacement s t r u c t u r e ,  p robab ly  f a u l t -  

c o n t r o l  1 ed, b u t  con ta ined  by mass1 ve 1 imestone members, e i t h e r  be l  ow t h e  

upper l i m e  u n i t  (KSAG West) o r  l ower  one (KSAG Eas t ) .  Present  s t a t e  o f  

e r o s i o n a l  uncover ing  o f  t h e  s e c t i o n  suggests t h e r e  may be containment under 

both.  The v a r i o u s  g e o l o g i c a l ,  p e t r o l o g i c a l  and geochemist ry  e f f o r t s  made i n  

1984 were d i r e c t e d  i n s o f a r  as p o s s i b l e t o w o r k  up themeager d a t a b a s e  r e g a r d i n g  

p o s s i b l e  g o l d - s i  l v e r - c o p p e r - z i n c - a r s e n i c  va lues a s s o c i a t e d  w i t h  v a r i o u s  

phases o f  t h e  f a u l  t - v e n t e d  r e a c t i o n  system, p a r t i c u l a r l y  t h e  i n t r u s i v e  

andes i te  and s u l  phide-margined magne t i t e  phases. To t h i s  end, two r e f e r e n c e  

samples were taken f rom t h e  Tony p r o p e r t y ,  where one such magneti  t e - s u l  ph ides  

showing i s  on sur face,  t o  compare p a t h - f i n d e r  element s i g n a t u r e s  w i t h  m a t e r i a l  

f rom the KSAG c l a i m s .  

A number o f  general  g e o l o g i c a l  obse rva t i ons  may be made from t r a v e r s e s  l o o k i n g  

a t  c o n t a c t  r e l a t i o n s  and making use o f  f i e l d  r e l a t i o n s  d e f i n e d  by Eastwood's 

s tudy o f  t h e  Brynnor  p i  t geol  ogy . 
The KSAG West-Tony magnet ic anomaly and t h e  KSAG East magnet ic anomal ies a r e  

regarded as p robab ly  f a u l t - d i s l o c a t e d  segments o f  o n e o r i g i n a l  s t r u c t u r e .  The 

more E-W p o r t i o n  o f t h i s ,  on b o t h  c l a i m s  i n d i c a t e s t h e m a g n e t i t e  cameup i n  a SE- 
E-NE f a u l t  o f  c o n s i d e r a b l e  v e r t i c a l  d isp lacement :  on t h e  KSAG West, Karmutsen 

i s  "stepped" a g a i n s t  t h e  upper 1 ime o f  t h e  Q u a t s i  no: ( s u g g e s t i n g  N-side-down 

d isp lacement) :  on t h e  KSAG East,  d i o r i t e  (N o f  t h e  anomaly) c o n t a c t s  t h e  l ower  

members o f  t h e  Q u a t s i n o :  r e l a t i v e  b l o c k  movement i s  n o t  c l e a r . .  The b l o c k  f a u l t  

NE up Draw Creek near t h e  KSAG West-KSAG East boundary l i n e ,  a l o n g  which t h e  

anomaly-bear ing b l o c k s  moved a t  l e a s t  500 meters l e f t - h a n d e d l y  (E s i d e  N), a l s o  

throws younger g r a n i t e  (on  t h e  E )  a g a i n s t  t h e  upper l i m e  (on t h e  W ) ,  aga in  

sugges t ing  some i n c i d e n t a l  v e r t i c a l  movement. On t h e T o n y  c l a i m s ,  smal l  s c a l e  

b l o c k  f a u l t i n g  i s  evidenced by d isp lacements o f  t h e  upper l i m e  u n i t  

"sandwiched" i n  bo th  o v e r l y i n g  and u n d e r l y i n g  younger g r a n i t e ,  which engu l fed  
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t h e  l i m e  by p r e f e r e n t i a l  consumption o f  t h e  Parson ' s  bay above and below it. 

A s tudy o f  t h e  andes i te  i n t r u s i o n  west o f  t h e  KSAG Creek f a u l t  showed i n t e n s e l y  

green r e a c t i o n  rock on t h e  f a u l t  merging away f r o m t h e c o n t a c t  o n t o t h e 3 2 0 m e t e r  

k n o l l  j u s t  west o f  t h e  NW c o r n e r  o f  Tony 4, i n t o  a more d i o r i t i c  c o l o r  and 

composi t ion.  It i s  i n t r u s i v e ,  as s i g n a l l e d  by l i m e  b l o c k s  and fragments i n  i t  

n e a r t h e c o n t a c t ,  and t h u s  c o u l d  n o t  be Karmutsen, which p r e d a t e d t h e o u a t s i n o .  

The Andesite-Karmutsen c o n t a c t  sketched i n  t h e  k n o l l  area i s  n o t  a c c u r a t e l y  

l o c a t e d ,  b u t  mere ly  rep resen ts  a boundary which must e x i s t .  

J u s t  east  o f  t h e  Tony boundary, go ing  i n t o  t h e  v a l l e y  o f  Draw Creek, t h e  young 

g r a n i t e  can be seen b o t h  beneath and above t h e  upper 1 ime. Across t h e  creek,  

o n l y  t h e  young g r a n i t e  can be seen. 

It i s  e v i d e n t  f rom t h e  p l o t  o f  t h e  a x i s  o f  t h e  Draw Lake s y n c l i n e  and Draw 

Mountain a n t i c l i n e  on themap ( a f t e r E a s t w o 0 d ) t h a t t h e  a r c i n g  t r a c e  o f t h e  main 

magnet ic anomaly i s  by way o f  a c r o s s - f a u l t .  The nor thward branch o f  t h e  main 

anomaly, on t h e  KSAG East,  may however, be a x i a l  p l a n e - f a u l t  r e l a t e d .  It i s  

u n f o r t u n a t e  t h a t  snow c o n d i t i o n s  d u r i n g  much o f  t h e  work p e r i o d  prevented more 

d e t a i n e d  g e o l o g i c a l  t a v e r s i n g  i n  t h e  r e g i o n  o f  t h e  magnet ic anomaly on t h e  KSAG 

East c la ims  t o  f u r t h e r  e l u c i d a t e  c o n t a c t  and f a u l t  r e l a t i o n s .  Eastwood's 

s tudy o f  t h e  Brynnor  p i t  shows a n d e s i t e  coeval  w i t h  magne t i t e ,  i n t r u d i n g  and 

d i g e s t i n g  a r g i l l i t e s ,  and con ta ined  under massive l i m e  u n i t s ,  and a l s o  

f o l l o w i n g  f a u l t s .  These same genera l  r e l a t i o n s  e x i s t  on t h e  KSAG c la ims.  

A f i n a l  g e o l o g i c a l  comment i s  t h a t  t h e  l i m e  on t h e  KSAG West i s  p robab ly  t h e  

upper l i m e  u n i t  o f  t h e  Q u a t s i n o  ( i n  t h e  c o r e  o f  a s y n c l i n e )  and t h e  l i m e  on t h e  

Draw Mountain i s  t h e  lower  l i m e  u n i t  ( i n  t h e  co re  and eas t  f l a n k  o f  an 

a n t i c l i n e ) .  I f  so, t h i s  suggests a c o n s i d e r a b l e  wes t -s ide  down r e l a t i v e  

p o s i t i o n  o f  KSAG West and KSAG East b l o c k s  (ac ross  Draw Creek f a u l t ) .  

P e t r o l o g y  o f  v a r i o u s  samples o f  t h e  K s e r i e s  ( a l o n g  t h e  KSAG Creek f a u l t ) ,  J -  
s e r i e s  ( f rom t h e  young g r a n i t e )  and o f  r e f e r e n c e  samples JT-1 (magne t i t e -  
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su lph ides )  andJT-2 ( a n d e s i t e d y k e c u t t i n g  upper l i m e  f r o m t h e T o n y c l a i m s  area)  

a r e  g i ven  i n  Appendix I V ,  w i t h  Au, Ag, Cu, As, Fe, geochem va lues  appended. 

A Field Procedure and Laboratory Analysis 

Streamsediment samples were taken by screen ing  f i n e  s i l t  f r o m t h e  m idd le  o f t h e  

s t ream o r  creek th rough a f i n e  n y l o n  mesh i n t o  a p l a s t i c  bowl. Contents  o f  t h e  

bowl were then  washed i n t o  a marked s tandard  k r a f t  bag. Rock 

geochemi s t r y l p e t r o l  ogy samples were ch ipped w i t h  a s t e e l  hammer and p laced i n  a 

k r a f t  bag. 

Acme A n a l y t i c a l  L a b o r a t o r i e s  L td .  o f  852 East  Has t ing  S t r e e t ,  Vancouver, 

c a r r i e d  o u t  a l l  t h e  t e s t  work. Standard sample p r e p a r a t i o n  c o n s i s t e d  o f  d r y i n g  

t o  60° and then  s i e v i n g  t o  -80 mesh. f o r  sediment sampling, and p u l v e r i z i n g  rock 

geochem samples. P a r t s  p e r  m i l l i o n  con ten t  o f  a l l  elements (except  f o r  g o l d )  

was determined by I C P  ( I n d u c t i v e l y  Coupled Argon Plasma). P r i o r  t o  t h e  I C P  
a n a l y s i s ,  each sample (500 grams) was d i g e s t e d  w i t h  3 m l  o f  3:1:3 n i t r i c  a c i d  t o  

h y d r o c h l o r i c  a c i d  t o  water  a t  90°C f o r  one hour, t hen  d i l u t e d  t o  10 m l  w i t h  

water .  

Gold con ten t  i n  p a r t s  per  b i  11 i o n  was determined by s u b j e c t i n g  t e n  gram samples 

t o  f i r e  Assay p r e c o n c e n t r a t i o n  techn iques  t o  produce s i l v e r  beads: t h e  s i l v e r  

beads were then d i s s o l v e d  and g o l d  con ten t  o f  t h e  r e s u l t i n g  s o l u t i o n  measured by 

atomic absorp t ion .  T h i s  method i s  a p p a r e n t l y  s e n s i t i v e  t o  1.0 ppb. 

B. Stream Sediment Survey Results 

a )  General 

Conta ined Au/Ag/Cu/Zn/As/Fe meta l  va lues  f o r  i n d i  v i  dual  s t  ream sediment and 

rock  geochem samples taken d u r i n g  t h e  1984 program a re  presented  i n  t h i s  r e p o r t  
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i n  F i g u r e 4 .  Sample l o c a t i o n  s i t e s  f o r t h e 4 2  samples taken a r e  shown i n  F i g u r e  

3. The 1984 program p a r t l y  represents  a f o l l  ow-up o f  reconnaissance s i  1 ver -  

g o l d  geochem r e s u l t s  ob ta ined  by B.P. M i n e r a l s  d u r i n g  an e a r l i e r  r e g i o n a l  s tudy  

o f  t h e  Mog l i  1-6 c la ims.  (Ref. 4 )  

B. 
Seven st ream sediment samples were taken December 8, 1984 by K e l l y  Gour ley and 

p rospec to r  Waldo E j t e l  from o f  small  sou thward- f low ing  streams o f f  t h e  south f l a n k  

o f  D r a w  Mountain where these  i n t e r s e c t e d  t h e  main l o g g i n g  roads i n  t h e  r e g i o n  down- 

s lope  f rom t h e  t r a c e  o f  t h e  major  E-W magnet ic  anomaly. (see  l o c a t i o n s  F i g u r e s  3 and 

Stream Sediment Survey, Draw Mountain 

4.) 

Resu l t s  o f  t h e  a n a l y s i s  a r e  presented i n  Tab le  1. 
TABLE 1 

STREAH SEDIMENTS DRAW MOUNTAIN (TRAVERSE 2) 

Pbb PPm PPm PPm PPm % 
Au Ag Cu Zn As Fe 

K e l  1. .1 38. 48. 8. 5.01 

Ke2 1. .1 31. 47. 5. 4.61 

Ke3 1. .5 42. 73. 17.  3.00 

Ke4 1. .2 43. 86. 9. 3.86 

Ke5 1. .1 33. 43. 3. 3.51 

Ke6 1. .1 39. 70. 5. 4.39 

Ke7 3. .1 50. 54. 7. 3.49 

T h i s  KSAG E sediment geochem showed about average t i l l  s i g n a t u r e  - w i t h  n o t h i n g  

s i g n i f i c a n t l y  anomalous. I r o n  enhancement i s  taken as o x i d a t i o n  no t  bedrock 

s i  gnatu re .  

However, t h e  above t i l l  - d e r i v e d  sediment va lues  a r e  somewhat h i g h e r  i n  a r s e n i c  and 

h a v e 1 0 t i m e s t h e c o p p e r l e v e l s  o f t h e y o u n g  g r a n i t e  rock  geochem. Gold, s i l v e r  and a 
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i r o n  a r e  l e v e l s  c l o s e  t o  t h e  same l e v e l  i n  each, whereas z i n c  i n  t h e  sediments i s  

about t w i c e  t h a t  i n  t h e  g r a n i t e .  (See Tab le  8 )  

K 1  

K2 

K3 

K4 
K5 

K6 

K 7  

K8 

K9 

TABLE 2 

ROCK GEOCHEM. KSA6 CREEK FAULT. (TRAVERSE 1A) 

SOUTH OF BORROW PIT. 

PPb PPm 
Au Ag 
4. .1 

2. .1 

9. .1 
1. 0 1  
2 .  .1 
1. .1 

1. .1 

2. .1 

1. .2 

PPm PPm PPm % 

Cu Zn As Fe 
80  40 3. 4.56 

6 1  50 4. 5.39 

9 37 2. 3.48 

34 53 7. 4.71 
87  57 5. 5.49 

79 50 7 5.75 

64 4 1  2. 4.21 

15 45 6. 4.88 

116 39 5. 3.98 

TABLE 3 

ROCK GEOCHEM. KSAG CREEK FAULT AREA (TRAVERSE 1A) 

ACROSS BORROW P I T  

NNW Ser ies  K17-K20 i n c l  . 
PPb PPm 
Au Ag 

K17 6. .1 

K18 1. . 3  
K19 2. .2 

K20 18 .1 

PPm PPm PPm % 
cu Zn As Fe 

133 65 4. 4.40 

90 34 3 3.31 

127 28 5. 3.54 

309 55 4. 5.13 
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F i n a l l y  Table 4 p resen ts  t h e  K10-Kl5 t r a v e r s e  across t h e  bot tom p i t  toward t h e  

Creek / fau l  t i n  h i g h l y  f r a c t u r e d  green r e a c t i o n  rock.  

TABLE 4 

ROCK GEOCHEM, KSAG CREEK FAULT AREA (TRAVERSE 1A) 

NORTH OF BORROU P I T  

PPb PPm 
Au Ag 

K10 2. .1 

K 1 1  8. .3 

K12 3. .1 
K13 1. .2 

K14 2. .2 

K15 1. .1 

PPm 
cu 

37 

327 

143 
42 

135 

94 

PPm 
Zn 

39 

38 

45 
31 

46 

42 

P Pm 
As 

3. 

3. 

2. 
6. 

a. 
10 

% 
Fe 

3.48 

3.24 

4.21 
3.35 

3.93 

4.71 

TABLE 5 

ROCK GEOCHEH. KSAG CREEK FAULT AREA (TRAVERSE 1A)  

GROUP AVE VALUES. 

PPb PPm PPm PPm PPm 7!7 

Au Ag Cu Zn As Fe 

O v e r a l l  3 groups: K l -K8 1.7 .ll 74 47 4.7 3.41 

(Tab le  2 )  

(Tab le  3 )  

(Tab le  4 )  

K17-20 6.75 .17 165 45.5 4.0 4.10 

K10-15 2.79 .166 129. 40.3 5.3 3.82 

O v e r a l l  ave. K 
S e r i e s  groups 3.75 .142 123. 44.2 4.7 3.77% 
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Compare t h i s  s i g n a t u r e  ( o v e r a l l  ave.) Table 5 t o  JT-Z(REF) (The green a n d e s i t e  dyke 

which c u t s  t h e  grey l imes tone  E o f  Tony showing),  i n  Table 6 .  

TABLE 6 

PPb PPm PPm PPm PPm % 
Au Ag Cu Zn As Fe 

Av .K' s 3.75 .142 123  44.2 4.7 3.77 

JT-2( REF) 3. .1 8 5  33' 3. 2.19 

JT-2 appears t o  be a member o f  t h e  same p o p u l a t i o n  as t h e  "K"  s e r i e s .  

It i s  u n f o r t u n a t e  t h a t  seve ra l  Karmusten samples were n o t  c o l l e c t e d  t o  see i f  t h e  

Andes i te  s i g n a t u r e  i s  d i s t i n c t i v e l y  d i f f e r e n t  f rom t h a t  o f  known Karmutsen. I t  

would be u s e f u l  i n  d e t e r m i n i n g  whether t h e  two u n i t s  had a co-magmatic o r i g i n .  

I n  any case, comparing K-averages t o  t h e  Tony-switchback samples i n  Tab le  7 ,  
i n d i c a t e s  ve ry  d i f f e r e n t  c h a r a c t e r i s t i c  meta l  l e v e l s  and metal  r a t i o s  i n  t h e  two 

popul a t  i ons : - 

TABLE 7 

PPb PPm PPm PPm PPm % 
Au Ag cu Zn As Fe 

K .Ave. 3.75 .142 123  44.2 4.7 3.77 

JT-1 (REF) 80. 1.2 136 25 116. 22.47 

I n  K-av. g o l d  ppb/Fe % r a t i o  i s  3.75/3.77 1/1 
I n  JT-1 re f .go ld  ppb/% Fe r a t i o  i s  80./22.47 4 / 1  

ppm s i l v e r / %  i r o n  r a t i o s  K-av. .142/3.77 1 / 3  
JT-1 1.2/22 1 / 7  
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Cu, Zn l e v e i s  a r e  about t h e  same. 
a 

ppm A s / %  Fe: K-av. = 4.7/3.77 1.3/1 
JT-1 = 116/22 5/1. 

It would seem thus  t h a t  t h e J T - l a u r i f e r o u s - a r s e n i c - i r o n  sulphide/oxideassemblage 
i s t h e g o l d b e a r i n g o n e , a n d t h e a n d e s i t e / g r a n i t e ( l i m e )  c o n t a c t  m a t e r i a l ,  p e r  se i s  

n o t  a k a r r i e r  o f  comparable l e v e l s  o f  g o l d  o r  s i l v e r  rock  chemist ry .  The c o n c l u s i o n  

i s  t h a t  g o l d  i s  p r i m a r i l y  assoc ia ted  w i t h  t h e  massive i r o n  s u l p h i d e / o x i d e / a r s e n i d e  

phase whereas t h e  KSAG Creek f a u l t  con tac t ,  even though i t  leads  o f f  t h e  end o f  t h e  

magne t i t e  showings area, w h i l e  e x h i b i t i n g  s l i g h t l y  e l e v a t e d  g o l d - s i l v e r  rock  

geochem, and a n o t i c a b l e  copper c o n t a c t ,  l a c k s  a r s e n i c ,  and i s  a separate (even i f  

con t iguous )  phaseas f a r  as t h e d i s t r i b u t i o n  o f  g o l d  va lues goes. That i s  n o t  t o s a y  

m a g n e t i t e  may n o t  e x i s t  a t  depth a long  t h i s  c o n t a c t :  f rom t h e  magnet ic anomaly, i t  

s e e m s t o d o s o :  b u t t h e  rockgeochemis t r ydoes  i n  i t s e l f  n o t  r e a l l y  s i g n a l  it. There 
i s a good poss i  b i  1 i t y  however , t h a t  "andes i te "  and "rnagneti t e "  phases a r e  i n  

equi  1 i brium, and t h a t  t h e  rnagneti t e  phase ac ted  as a powerfu l  e x t r a c t a n t  o f  Cu-As- 

Au-Ag va lues as a r e s u l t .  

4. Rock Chemistry o f  Young Granite 

(KSAG West, Traverse 3 )  

TABLE 8 

PPb 
Au 

31 1. 
5 2  1. 
53 3 .  
54 3. 
J 5  1. 

5 6  2. 

PPm Pbm PPm 
Ag cu Zn 

.1 2. 27 

.2 2 36 

.2 1 29 

.1 78 104 

.2 6 35 

.2 1 31 

PPm % 

As Fe 

4.  2.08 
5 2.61 
2 2.73 
5 7.19 
2 2.36 
5 2.43 
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(exc l .54)  .18 2.4 32 

.2 3. 42 
J1-J6) 1.4 

K22-Grani te ) >  1.0 

f rom NE KSAG) 

West : 1 

3.6 2.44% 

2. 2.80 

The K22 sample i s  o b v i o u s l y  f rom t h e  same p o p u l a t i o n .  The g r a n i t e  i s  ve ry  low i n  

go ld,  l ow  i n  Ag, ve ry  C u - d e f i c i e n t ,  moderate ly  l o w  i n  Zn, l o w  i n  As, l ow  i n  i r o n .  

T h i s  corresponds t o  l e u c o - g r a n i t e  t o  a l a s k i t e  i n  composi t ion,  d e s p i t e  minor  mica. 

CONCLUSIONS 

Reference rock  geochem sample (JT-1) comes f rom t h e  Tony 1 "swi tchback"  showing, an 

E-W t r e n d i n g  m a s s i v e  su lph ide -magne t i t e  lense o r  " b o i l "  enveloped by " i n t r u s i v e  
andes i te "  and capped skarned 1 imestone. The t e r m  i n t r u s i v e  a n d e s i t e  seems t o  

i n c l u d e  f i n e  g r a i n e d  a n d e s i t i c  composi t ion c o n t o r t e d  dykes s t o p i n g  o u t  o f  t h e  

Grani te-L imestone r e a c t i o n  zone, up i n t o  u n a l t e r e d  1 imestone - and surrounded by 

l i m e  ga rne t  skarn. Sample (JT-1)  showed 1.5 ppm Ag and 80 ppb Au on t h e  I C P  scan, as 

w e l l  as 25 ppm Zn, 136 ppm Cu, 116 ppm As and 22.37% Fe. 

T h i s  i s  b e l i e v e d  t o  rep resen t  a q u a l i t a t i v e l y  r e p r e s e n t a t i v e  sample o f  t h e  massive 

s u l p h i d e  magne t i t e  phase. 

Samples K - 1  t h rough  K-20 were taken  a long  t h e  green r e a c t i o n  zone on t h e  edge o f  t h e  

b l o c k  o f  i n t r u s i v e  andes i te ,  i n  a NNW t r a v e r s e  (T rave rse  l A ,  F i g u r e  3 )  a long  t h e  main 

l o g g i n g  road f rom t h e  p o i n t  i t  crosses t h e  TONY 4 boundary, t o  t h e  sharp swi tchback 

co rne rwhere  t h e  road t u r n s  back toc rossKSAGCreek  and t h e m a i n  con tac t .  O f  these,  

Kl-K8 a r e  i n  h i g h l y  a l t e r e d  green " r e a c t i o n  rock" .  Samples K10-Kl5 i n c l u s i v e  were 

taken  NEward f o r  15 m across a b l a s t  p i t  f o r  road m a t e r i a l .  T h i s  i s  i n  a c ross -  

s e c t i o n a l  d i r e c t i o n  across t h e  r e a c t i o n  zone. S1 i c k e n  s ides,  f i n e  v e i n i n g ,  e t c .  

and f r a c t u r i n g  t o  arrowhead s i z e d  fragments,  i n d i c a t e s  t h e  degree o f  i n - p l a c e  

cleavage. M a t e r i a l  i s  da rk  green (see P e t r o l o g i c a l  Study K-specimens). Samples 
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K16-K20 a re  f rom a g r a d u a l l y  more f i n e - d i o r i t i c - l o o k i n g  phase o f  t h e  r e a c t i o n  

m a t e r i a l  t o  t h e  NNW, K-20 be ing  p r a c t i c a l l y  a c h l o r i t i z e d  f i n e  g r a i n e d  d i o r i t e .  

None o f  these samples showed a comparable l e v e l  o f  go ld ,  s i l v e r  o r  a r s e n i c  t o  JT-1. 

S l i g h t l y  e l e v a t e d  copper l e v e l s  were t h e  o n l y  n o n - i r o n  me ta l s  p resen t  i n  any 

a p p r e c i a b l e  amounts i n  these  v a r i o u s  p o r t i o n s  o f  t h e  green r e a c t i o n  zone i n  t h e  

andesi te .  

To e s t a b l i s h  a geochemical b a s e l i n e  f o r  t h e  T e r t i a r y  g r a n i t e  on t h e  NE o f  t h e  KSAG 

Creek f a u l t  con tac t ,  Sample K-22 was taken  i n  u n a l t e r e d  g r a n i t e  (NE across t h e  

c o n t a c t ) .  Stream sediment sample K-21 was taken  f rom t h e  coarse 

g r a n i t e  stream sediment where t h e  road crosses KSAG Creek. These c a r r y  comparable 

Au, Ag, Cu, Zn, Fe va lues t o  t h e  J - s e r i e s  rock geochem samples taken  eas t  o f  Draw 

Creek (T rave rse  3 ) .  See Table 8. 

See f i g u r e  4. 

The main c o n c l u s i o n  i s  t h a t  Au, Ag, rock  geochem values a r e  not a p p r e c i a b l y  

anomalous i n  t h e  KSAG Creek f a u l t ,  b u t  a re  r a t h e r  s p e c i f i c a l l y  assoc ia ted  w i t h  t h e  

su lph ide -magne t i t e  phase, a l s o  s i g n a l l e d  by magnet ic anomalies. 

Another c o n c l u s i o n  i s  t h a t  t h e y o u n g  g r a n i t e  i s  n o t  i n  p a r t i c u l a r  copper o r  a r s e n i c -  

r i c h  enough t o  be a source o f  t h e  major  magne t i t e -su lph ide  phase, d e s p i t e  i t s  weak 

ska rn ing  a g a i n s t  t h e  l ime .  The source o f  t h e  magne t i t e -su lph ide  phase must have 

been deeper seated. 

R e s p e c t f u l l y  submi t ted,  

W i l l i a m  D. Groves. 
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APPENDIX I 

FIELD PERSONNEL 

O r .  U.D.Groves, P .Eng . (Geol o g i  c a l  , Chemical Engi n e e r i  ng) (P $350/day 

M r .  Ken Gourley,  P rospec to r  @ $150/day 

M r .  Waldo E j t e l ,  P rospec to r  @ $150/day 

M r .  K e l l y  Gourley,  Sampling A s s i s t a n t  @ $100/day 

Date Act1 v i  t y  WDG KG WE K e l l y  G 

A p r i l  23, 1984 Truck t r a v e r s e  
Geol . K-se r ies  samples 1 1 1 

Dec. 6 ,  1984 E s t a b l i s h  base camp 1 1  1 

Dec. 6, 1984 Traverse KSAG W 
GRANITE "J" s e r i e s  1 1 

Dec. 8, 1984 Draw Mountain stream 
sediment Geochem t r a v e r s e  1 1 

Dec. 9, 1984 Check sampl ing work. 

Geolo. t r a v e r s e  

Break camp, s o r t  samples 1 1 1 / 2  

2 3 3 4 1 / 2  = 12 1/2 m/d 

700 450 450 450 = $2,050 

Food 12 1 /2  man days @ $30/day - = $ 375 

F i e l d  Supp l i es  (camp r e n t a l ,  sample bags e t c )  CJ $50/day 

f o r  f o u r  days = 220 

T r a n s p o r t a t i o n  3 average 3-man t r i p s  Vancouver - p r o p e r t y  

F e r r y  ( r e t u r n  $50),  gas $50, m i leage  $.30/km 

= $90, meals $30 = 660 



19 

Geochemi c a l  Ana lys i  s 

(30 element I C P ,  7 samples 

6 element I C P ,  33 samples) 

Acme I n v o i c e  No. 85-0209 

D I R E C T  FIELD COSTS AND ASSAYS 

PROFESSIONAL AND FIELD LABOR 

TOTAL 

REPORT COSTS 

Dr.W.D. Groves, r e p o r t  p r e p a r a t i o n ,  t e x t ,  

I n i t i a l  mapping o f  r e s u l t ,  1 day @ $350/day 

P e t r o l o g y  s tudy  K and 3 specimens, 1 day @ $35O/day 

2 1 / 2  days @ $350/day 

George Toop, Draughtsman 

D r a f t  t y p i n g  4 hours $10/hour 

Word processor  4 hours @ $25/hour 

Map copies,  b low up and Xerox, j a c k e t s  e t c .  

12 hours @ $15/hour + 40 b l u e p r i n t s  

TOTAL 

= 348.30 

= 1,603.00 

= 2.050.00 

3,653.30 

a75 .oo 
350 .OO 
350 .OO 

1,575 .OO 

220 .oo 
40.00 

100 .oo 
100 .oo 
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CERTIFICATE, W.D. GROVES, P-ENG. 

I ,  W i l l i a m  D. Groves do hereby c e r t i f y  t h a t :  

1. 

2. 

3 .  

4. 

1. 

6. 

I ,  W i l l i a m  D. Groves, am a C o n s u l t i n g  Engineer  ( g e o l o g i c a l )  w i t h  an o f f i c e  a t  

200-675 West Hast ings  S t r e e t ,  Vancouver, B r i t i s h  Columbia. 

I am a graduate o f  t h e  U n i v e r s i t y  o f ' B r i t i s h  Columbia (B.A.Sc. i n  Geo log ica l  

Engineer ing,  1960). I am a graduate o f  t h e  U n i v e r s i t y  o f  A l b e r t a ,  B.Sc., i n  

Chemical Eng ineer ing  i n  1962, and o f t h e  U n i v e r s i t y  o f  B r i t i s h  Co lumb iaw i th  a 

Ph.D. i n  Chemical Eng ineer ing  i n  1971. 

I 
No .8082. 

am a r e g i s t e r e d  P r o f e s s i o n a l  Engineer  i n  t h e  P rov ince  o f  B r i t i s h  Columbia, 

I have p r a c t i s e d  my p r o f e s s i o n  s ince  1960. 

I have v i s i t e d  t h e  KSAG WEST -KSAG EAST p r o p e r t y  t o  c a r r y  o u t  geochemical 

sampl i ng and g e o l o g i c a l  work and superv i  sed t h e  work o f  Prospec tors  Gour l  ey 

and E j t e l  , and sampler K e l l y  Gour ley between A p r i  1 24 and December 9, 1984, 

I have n o t  rece ived  d i r e c t l y  o r  i n d i r e c t l y ,  n o r  do I expect  t o  r e c e i v e  any 

i n t e r e s t ,  d i r e c t  o r  i n d i r e c t ,  i n  t h e  KSAG c la ims,  no r  do I b e n e f i c i a l l y  own, 

d i r e c t l y  o r  i n d i r e c t l y  any s e c u r i t i e s  o f  I n t e r c o n  Pet ro leum I n c .  

R e s p e c t f u l l y  submi t ted ,  

W i l l i a m  D. Groves, Ph.D. P.Eng. 

A p r i l  15, 1985. 
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ASSAY CERTIFICATES, 1984 ROCK AND SEDIMENT GEOCHEM, KSAG WEST-KSAG EAST CLAIMS. 



, K S A  9- ROCK q m C b l E m  - 
@CME ANALYT I CAL LABORATOR I ES LTD . DATE RECEIVED: FEE 26 1 9 8 5  

a52 LHASTINGS ST.VANCOUVER B.C. VAA 1 ~ 6  
PHONE 253-3158 DATA LINE 251-1011 DATE REPORT MAILED: 

.500 GRGH SAMPLE IS DIGESTED WITH 3nL 3-1-3 HCL-HN03-HZD AT 95 DES. C FOR ONE HOUR AND IS DILUTED TO 10 ML WITH WATER. 
T H I S  LECICIi IS PARTIAL FOR H H . F E . C R . P . C R , H 6 . B A . T I . B . A L . N A . K . Y . S I . Z R . C E . S N . Y , N B  AND 14. 
- SBtIFLE TYPE: ROCKS A! SEDINENT Aut ANALYSIS BY A4 FROB 10 SRAM SAflPLE. 

AU DETECTION L I H I T  BY ICP IS 3 PPI. 

ASSAYER: q A . * E A N  TOYE OR TOM SAUNDRY. CERTIFIED B.C. ASSAYER 
J U 

INTERCON PETROLEUM INC. 

SAMPLE# 

c? f J-1 L 

3-2 
J -3 
J - 3 B  

A g  
PPm 

.1 

.1 

.I 

.1 

. 1  

.1 

.1 

. l  

.1 
3 .& 

7 . .-I 
.1 
3 

. L  

. L  

c) 

.1 

.1 
-T . 4 
3 .- 

.1 

.1 

.2 

. l  

.2 

. 2  

.I 

.1 

. 2  

.2 

.1 
1.2 

.1 

. 1  

.1 
7.2 

Zn 
PPm 

4 0 
50 
57 
53 
57 

4 0 
41 
45 
59 
2.9 

38 
45 
31 
46 
42 

55 
54 
28 

9 0 

42 
27 

29 
34 

104 

31 
42 
25 

ET 

- 

cc 
JJ  

36 

7c .-* J 

y 7  ._, ._. 
34 
84 

FILE # 85-0205’ PAGE 1 

Fe 
% 

4.56 
5.39 
3.48 
4.71 
5.49 

5.75 
4.21 
4.88 
3.95 
3 .38  

3.74 
4.21 
5.35 
5.93 
4.71 

4 . 40 
3 .31  
3.54 
J. 13 
5 . 00 
c 

2 . 8(:1 
2.08 
2.61 
2.73 
2.99 

7.19 
2.36 
2.43 
2.89 

L A .  47 

2.19 
3.45 
3. ( 3 8  

-7 

131 3.94 

A S  
PPm 

3 
4 
2 
7 
5 

7 

5 

3 

CI 
L 

c L) 

- 
4 

-7 L 

b 
8 

1 0 

4 
3 

4 
9 

2 
4 

2 
4 

c rl 

c 
d 

e 
J 

2 

3 
116 

3 
b 
4 

37 

c 
J 

Aut 
PPb 

4 -  
2 
9 
1 
2 

1 
1 

1 
-I 
L 

3 * 

8 

1 
2 
1 

b 
1 
2 
18 
8 
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1 
1 
3 
3 

2 
1 
2 
2 

8 0 

3 
1 
1 

5 0 0 

7 
.-a 





APPENDIX I V  

K1 

PPb PPm PPm PPm PPm % 
Au Ag cu Zn As Fe 

4. .1 80. 40. 3. 4.56 

Very f i n e  g ra ined  medium grey  andesi te .  Few 

h a i  r l  i ne w h i t e  carbonate o r  f e l  s i c  f r a c t u r e  f i  11 i ngs. S1 i g h t  manganese b l  oom on 

i n t e r n a l  cleavages. Trace o f  ve ry  f i n e  syngenet ic  su lph ides .  Sha t te red  r a t h e r  

than  sheared t e x t u r e .  No apprec iab le  m i n e r a l i z a t i o n .  

F i n e  b locky  subor thogonal  f r a c t u r e .  

K2 

PPb PPm ppm ppm ppm % 

Au Ag cu Zn As  Fe 

2. .1 61. 50 4. 5.39 

Same fo rmat ion  as K1.  Two 1 mm 

i n t e r s e c t i n g  v e i n l e t s  o f  quar tz -carbonate  unminera l i zed .  Pa le  ochre-brown 

weather ing,  some MnO on i n t e r n a l  f r a c t u r e s .  Very small  amount o f  a lmost  

m i c r o s c o p i c a l l y  f i n e  d isseminated  su lph ide ,  o t h e r w i s e  unminera l i zed .  I n  t e x t u r e ,  

1 ooks 1 i ke a s l  i g h t l y  h o r n f e l  sed a r g i  11 i t e .  

Very f i n e  g ra ined  f r a c t u r e d  medium grey andes i te .  

2 

K3 

PPb PPm PPm PPm PPm % 
Au Ag cu Zn A s  Fe 

9. .1 9. 37 2. 3.48 

Lower copper and i r o n  than  K 1  and K2. L i g h t  p a l e  green, b u f f - w e a t h e r i n g  

f e l d s p a t h i c  zone, l ooks  l i k e  Bonanza (may be Bonanza f ragment) .  50% o f  t h e  sample 

i s  a d rusy  q u a r t z  augen, as i n  a f l o w - t o p  s t r u c t u r e .  However, q u a r t z  c o n t a i n i n g  

smal l  angu lar  i n c l u s i o n s  o f  t h e  f e l s i c  hos t  rock  i s  unminera l i zed .  Shear t e x t u r e  

around t h e  augen. 

K4 

PPb PPm PPm PPm 
Au Ag cu Zn 

1. .1 34. 53 

' Very f i n e  g ra ined  t o  a p h a n i t i c  t e x t u r e d  h 

PPm % 

As Fe 

7. 4.71 

g h l y  f r a c t u r e d  s l i g h t l y  h o r s f e l s e d  
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andesi te .  L i k e  K1 and K2. Pa le  b u f f  weather ing.  Pa le  apple-green e p i d o t e - l i n e d  
a 

s l i c k e n s i d e  on one rock. Rock c r i s s c r o s s e d  by h a i r l i n e  q u a r t z  carbonate f r a c t u r e  

f i l l i n g s .  No v i s i b l e  su lph ides.  Another f ragment has p u r p l e  manganese-bloom 

f r a c t u r e s ,  some s l i c k e n s i d e d .  Another fragment i s  a bleached f e l s i c  rock s i m i l a r  

t o  K3. 

K5 

ppb PPm PPm PPm PPm % 
Au Ag cu Zn As Fe 

2. .1 87. 57. 5 5.49 

Very f i n e  g r a i n e d  medium grey-green andesi te .  E a r t h y  brown suface f r a c t u r e s .  

Composi t ion i s  somewhat f e l d s p a t h i c .  Unmi n e r a l  i zed .  

K6 

PPb PPm PPm PPm PPm % 
Au Ag cu Zn As Fe 

1. .1 79 50 7. 5.75 

F i n e  g r a i n e d  medium g rey  andesi te .  T e x t u r e  f r e s h  on l a r g e s t  fragement, f a i n t  
a 

i n t e r n a l  p lum-black MnO s t a i n s  on p a r t i n g s .  I n t r u s i v e  t e x t u r e .  Other  

f ragments:  f i n e l y  c leaved a p h a n i t i c - t e x t u r e d ,  b u f f  weather ing,  s e l e c t i v e  l e a c h i n g  

o f  f r a c t u r e  f i l l i n g s  on weathered sur face.  One fragment q u i t e  f e l d s p a t h i c .  

Unmi n e r a l  i zed. 

2 

K7 

PPb PPm PPm PPm PPm % 
Au Ag cu Zn As Ff? 
1. .1 64 41. 2. 4.21 

F i n e  g r a i n e d  f r e s h  l i g h t  t o  medium g rey  andesi te .  Fragments a r e  l a c e d  w i t h  

h a i r l i n e  ep ido te -ca rbona te -quar t z  f i l l e d  f r a c t u r e s .  T e x t u r e  q u i t e  f resh .  

S l i g h t  Mn02 ''bloom" on i n t e r n a l  f r a c t u r e s .  Unminera l ized.  
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PPb PPm ppm PPm PPm % 
Au Ag cu Zn As Fe 

K8 2. .1 15. 45. 6. 4.88 

S l i g h t l y  e leva ted  l e v e l  o f  s i l v e r  i n  t h e  geochem. No v i s i b l e  su lph ides .  Pa le  t o  

medium grey  very  f i n e  g ra ined  andes i te .  Weathers l i k e  Bozanza - s l i g h t l y  

sl i c k e n s i d e d  e p i d o t i  zed subplanar  f r a c t u r e s  , p i t t e d  weathered sur face ,  seve ra l  

fe ldspar -quar tz -carbonate  f r a c t u r e  f i l l i n g s .  Unh ine ra l  i zed .  

K9 

PPb PPm PPm PPm PPm % 
Au Ag cu Zn As Fe 

1. .2 116. 39. 5. 3.98 

S l i g h t l y  e l e v a t e d  l e v e l  o f  copper i n  geochem. F i n e  gra ined  medium grey  andes i te .  

Uneven crumble f r a c t u r e ,  w h i t e  f e l s i c  h a i r 1  i n e  c r a c k l e  weather ing  on i n t e r n a l  

f r a c t u r e s .  Some manganese s t a i n i n g  on i n t e r n a l  f r a c t u r e s .  Somewhat d i a b a s i c  

t e x t u r e .  Mo v i s i b l e  m i n e r a l i z a t i o n .  

K-Ser ies,  C r o s s - s t r i  ke Traverse.  

PPb PPm PPm PPm PPm %l 

Au Ag cu Zn As Fe 

K10 2. .1 37. 39. 3. 3.48 

B las t -bo r row p i t ,  SE side. Medium g ra ined  amphibol i t e ,  g lossy  p lum-black on f r e s h  

f r a c t u r e d  su r face  (1 f ragment) .  Weathers l i g h t e r  co lo red ,  some a l t e r a t i o n  

carbonate. Another fragment: F i n e  g ra ined  andes i te  i n  compos i t ion ,  muddy w h i t i s h  

y e l l o w  i n t e r n a l  f r a c t u r e  f i l l i n g s .  Another fragment: s l i g h t  plum MnO shear on 
2 

f r a c t u r e s ,  and muddy ochre t o  w h i t e  a l t e r a t i o n  m a t e r i a l  i n  p a r t i n g s .  Another  

fragment: weathered e p i d o t e - s l i c k e n s i d e  wafer .  No v i s i b l e  su lph ides .  
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ppb PPm PPm PPm PPm %3 

Au ag cu Zn As Fe 

K 1 1 '  8. .3 327. 38. 3. 3.24 

Somewhat e leva ted  gold,  s i l v e r ,  copper va lues.  Heavy b lack  s l  i ckens ided  

a m p h i b o l i t e  c o n t a i n i n g  an i r r e g u l a r  i n c l u s i o n  o f  s i l i c i f i e d  c a l c - s i l i c a t e s  a f t e r  

l imestone.  Glossy s l i c k e n s i d e s  have a bronzy t o  

g lossy  b l a c k  l u s t r e .  F i n e  e p i d o t e  o r  green d rops ide  marg in ing  t h e  i n c l u s i o n s  i n  

places. Conta ins  magne t i t e  some o f  which has s t e e l - g r e y  s l i c k e n s i d e s  accoun t ing  

f o r  specimen's unusual d e n s i t y  and a1 so p robab ly  f o r  e l e v a t e d  Au/Ag/Cu va lues.  

Other  f ragments - spear -c l  eaved, g lossy  b l  ack t o  e p i d o t e  green quar t z -ca rbona te  

a1 t e r a t i o n  i n  f r a c t u r e s .  Per- 

cen t  i r o n  does no t  seem t o  i n d i c a t e  magne t i t e  suggested by unusual d e n s i t y .  

(An i n c l u s i o n  of  t h e  l imestone. )  

F r a c t u r e s  somewhat s l  i ckens ided,  plum b l u e  b lack .  

a K 1 2  

PPb PPm PPm PPm PPm % 

Au Ag cu Zn As Fe 

3. .1 143. 45. 2. 4.21 

e l a rge ' f ragmen t  o f  f i n e  g r a  Somewhat e l e v a t e d  gorld and copper values. S ing  n ed 

amph ibo l i t e ,  w i t h  s l i c k e n s i d e d  g lossy  b l a c k  cleavages, and laced  w i t h  q u a r t z  

v e i n l e t s  margined by green e p i d o t e  g i v i n g  rock o v e r a l l  dark  green c o l o r .  Tex tu re  - 
h i  g h l y  sheared. 

PPb PPm PPm PPm PPm % 
Au Ag cu Zn As Fe 

K 1 3  1. .2 42. 31. 6. 3.35 

F i n e  g ra ined  h i g h l y  c rumble- f  r a c t u r e d  da rk  g rey  andes i te  t o  amphi bo1 i t e .  Weathers 

1 i g h t  p i t t e d  green 1 i ke Bonanza. I n t e r n a l  c leavages somewhat s l  i ckens ided,  

c o n t a i n s  numerous 1 mm t o  h a i r l i n e  e p i d o t e  margined w h i t e  q u a r t z  p a r t i n g s  and 

v e i n l e t s .  Some a r e  laminated  and s l i c k e n s i d e d .  Rock has o v e r a l l  b l a c k y  green 

hue. No v i s i b l e  m i n e r a l i z a t i o n .  
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PPb ppm PPm PPm PPm % 
Au Ag cu Zn As Fe 

K14 2. .2 135 46. 8. 3.93 

H i g h l y  s l  i ckensided g lossy  b l a c k  sufaced sheared amphi bo1 i te .  Green e p i d o t e  on 

s l i c k e n s i d e s  g i ves  o v e r a l l  b l a c k y  green c o l o r  t o  sample. F ine-crumbly s h a t t e r ,  

ne t - ve ined  by t i n y  quar tz-carbonate-epidote f r a c t u r e  f i l l i n g s .  O the r  

s l i c k e n s i d e s  b lack-p lum c o l o r e d  sugges t ing  magne t i t e  f i l m s .  S l i g h t l y  e l e v a t e d  

gold,  s i l v e r  -copper values. 

ppb ppm PPm PPm PPm % 
Au Ag cu Zn As I Fe 

K15 1. .1 94. 42. 10. 4.71 

S l i g h t l y  e l e v a t e d  copper, i r o n  content .  F i n e  g r a i n e d  a n d e s i t e  t o  amph ibo l i t e .  

Glossy b l a c k  b l o c k y  f r a c t u r e .  Sub p a r a l l e l  h a i r l i n e  t o  1 mm f r a c t u r e  f i l l i n g s  o f  

qua r t z -ep ido te .  Cleavages v i s i b l y  s l i c k e n s i d e d .  No v i s i b l e  su lph ides .  

s l i c k e n s i d e s  may be deve lop ing  magne t i t e  f i l m s .  

Northwest Contact, NU o f  Borrow P i t  

PPb PPm PPm PPm PPm % 
Au Ag cu Zn As Fe 

K17 6. .1 133. 65. 4. 4.40 

Somewhat e l e v a t e d  g o l d  and copper value's. Very f i n e  g r a i n e d  b l a c k i s h  green t o  

magne t i t e  c o l o r e d  andesi te ,  w i t h m a g n e t i t e  f i l m S l i c k e n s i d e s  and quar tz-carbonate-  

e p i d o t e  f r a c t u r e  f i l l i n g s .  Tex tu re  h i g h l y  sha t te red .  

PPb PPm PPm PPm PPm 
A i  Ag cu Zn As FE 

1. .3 90. 34. 3.3.31 
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Very f i n e  g r a i n e d  ex t reme ly  s h a t t e r e d  a m p h i b o l i t e  t o  andesi te .  Green e p i d o t e  

absent. Some s t e e l y  c o l o r e d  s l i c k e n s i d e s .  Muddy carbonate f i l m  a l t e r a t i o n  

m a t e r i  a1 on c l  eavages. 

PPb PPm PPm PPm PPm % 
Au Ag cu Zn As Fe 

K19 2. .3  127. 28. 5. 3.54 

S l i g h t l y  e l e v a t e d  gold,  s i l v e r ,  copper values. Dark f i n e  g ra ined  a n d e s i t e  t o  

a p h i b o l i t e .  I n t e r s e c t i n g  subplanar  c leavages, coated w i t h  muddy carbonate 

a l t e r a t i o n  f r a c t u r e  f i l l i n g s .  F resher  p a r t i n g s  show s e r p e n t e n i z a t i o n  

PPb PPm PPm PPm PPm % 
Au Ag cu Zn As % 

K20 18. .1 309. 55. 4.5.13 

E l e v a t e d  gold,  copper, i r o n  Content. M i n u t e l y  f r a c t u r e d  a p h q n i t i c  s l i g h t l y  

h o r n f e l  sed dark grey andesi te . .  Network o f  ha i  r l  i n e  f r a c t u r e s ,  some showing 

s l i g h t l y  r u s t y  weather ing,  most c o n t a i n i n g  carbonate-epidote a l t e r a t i o n  v e i n l e t s .  

Some p lum-colored MnO f i l m s  on i n t e r n a l  f r a c t u r e s .  
2 

NOTE K20 rep resen ts  end o f  t r a v e r s e  a long  KSAG creek f a u l t .  

K21 Grani  te-sand-stream sediment sample. NOT r e t a i n e d  f o r  p e t r o l o g y .  

PPb PPm PPm PPm PPm % 
Au Ag cu Zn As Fe 

K22 1. .2 3. 42. 2. 2.80 

Sample o f  young g r a n i t e  f r o m 2 0 0 m n o r t h w e s t o f  KSAG creek con tac t .  G r a n i t e  i n  t h i s  

v i c i n i t y  c o n t a i n s  v a r i o u s  remnants o f  t h e  l imestone.  The p a r t i c u l a r  sample i s  n o t  

c l o s e  t o  an i n c l u s i o n .  Q u a r t z  d i o r i t e ,  medium gra ined,  10% maf ics.  Fe ldspar  

w h i t i s h  grey t o  whi te .  M a f i c s  m o s t l y  f i n e  hornblende, p l u s  b r o n z i t e  t o  p a l e  0 
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b i o t i t e  5% o f  rock. Occasional e p i d o t e  p a r t i n g s .  Conta ins  a p a l e  f u s c h i a  

m i n e r a l ,  p robab ly  f a i n t l y  c o l o r e d  q u a r t z  i n  some specimens. Geochem shows low 

con ta ined  metal va lues.  Composit ions n o t  n o t i c e a b l y  d i f f e r e n t  f rom t h e  J - s e r i e s  

g r a n i t e  sampl es. 

PPb PPm PPm PPm PPm % 
Au Ag cu Zn As Fe 

53 3. .2 1. 29 2. 2.73 

Another sample of  t h e  young g r a n i t e  f rom t h e  Tony-KSAG west boundary area. 

Fragment o f  g r a n i t e .  Top su r face  i s  t h e  weathered su r face  i n  which q u a r t z  

composing about 10% o f  t h e  rock, weathers up on t h e  r o u g h - p i t t e d  sur face ,  f e l d s p a r s  

weather t o  cha lk ,  and m a f i c s  b leach and d isappear .  I n  t h e  f r e s h  sur face ,  10% b l a c k  
g lossy-c leaved maf ics ,  e x h i b i t i n g  a m e t a l l i c  sheen, a r e  v i s i b l e .  Most o f  t h e  

specimen i s  medium g ra ined  subhedral f e l d s p a r  g ra ins .  

REFERENCE SAMPLES FROM "TONY" PROPERTY 

JT1 

PPb PPm PPm PPm PPm % 

Au Ag cu Zn As Fe 

80. 1.2 136. 25. 116. 22.47 

In te rbanded magnetite-pyrhotite-arsenopyrite. Weathered s u r f a c e  i s  manganeseto 

ochre brown-black t o  r u s t y .  F i n e  g ra ined  t e x t u r e ,  shows s m a l l  s c a l e  c r u s h i n g  o f  

su lph ides .  Magnetic. H i g h l y  anomalous i n  gold, a rsen ic ,  i r o n ,  somewhat 

anomalous s i l v e r ,  copper. Low i n  z inc .  Heavy, dense. 

PPb PPm PPm PPm PPm % 
Au Ag cu Zn As Fe 

JT2 3. .1 85. 33. 3. 2.19 

Fresh f i n e  g ra ined  grey  andes i te  t o  a m h i b o l i t e ,  t h i n  carbonate f i l m  on i n t e r n a l  

f r a c t u r e s .  Has same chemical s i g n a t u r e  as K -se r ies ,  more o r  l ess .  T h i s  was a dyke 

c u t t i n g  up i n t o  unreac ted  l i m e  near t h e  a n d e s i t e - l i m e  con tac t .  0 
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HOT-SPOT TRACKS reveal how the plates have moved with re- 
spect to the earth's interior during the opening of the Atlantic 
Ocean. Because the hot spots (large doid are anchored deep in the 
mantle, they remain relatively fixed; that is, their latitude and Ion- 
gitude remain unchanged. The tracks consist of extinct volcanoes, 
magma intrusions and swells in the crust formed by the upwelling 

plumes and then carried away by the plates. Each small dot repre- 
sents 10 million years of plate motion. In reconstructing the plate 
motions one begins with one or two welldefined tracks, such as 
that of the Great Meteor hot spot (C), which also formed the New 
England Seamounts and magma intrusions in the White Mountains. 
The tracks of other hot spots a r e  then calculated from the recon- 

C 1  

60' 








