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Dear J i m ,  

P lease  f ind  enc losed  a Summary T a b l e  of geochemical r e s u l t s  from c o r e  and out-  
c r o p  samples  c o l l e c t e d  from your Yel lowjacket  p r o p e r t y ,  At l in ,  B.C.  

T h e  d r i l l  c o r e  t h a t  you k i n d l y  s e n t  m e  h a s  been examined b y  D r .  D .  H a r r i s  
u t i l i z ing  t h e  m i c r o p r o b e .  The  co loured  p h o t o g r a p h s  enc losed  a r e  t a k e n  f r o m  t h i s  
c o r e  and a mineralogical  d e s c r i p t i o n  is g iven  w i t h  t h e  photos .  

The  composi t ion of Yel lowjacket  "vg" is v e r y  homogeneous e v e n  though its h a b i t  
may d i f f e r .  For e x a m p l e ,  t h e  c o a r s e  g o l d ,  gold a s s o c i a t e d  w i t h  p y r i t e  and t h e  
micron-sized gold d isseminated  through q u a r t  a l l  h a v e  s i m i l a r  f ineness  v a l u e s .  

x 1000 and i t s  va lue  is 767.  The  gold f ineness  is ca lcu la ted  b y  FT - 
Since your "vg"  conta ins  23.3% Ag it shouf$+%% r e f e r r e d  t o  a s  e lec t rum w h i l e  
o t h e r  'vg" samples  from t h e  Atl in  camp h a v e  l e s s  t h a n  20% Ag and t h u s  t h e y  
should  be r e f e r r e d  t o  a s  a rgent i fe rous  gold .  In any  e v e n t ,  Atl in  gold contains  
no c o p p e r  o r  o t h e r  t r a c e  e lements  a s  d e t e c t e d  on t h e  m i c r o p r o b e .  

- xu 

Some w o r k e r s  h a v e  suggested t h a t  gold of h i g h  f ineness  i n d i c a t e s  t h a t  you a r e  
v e r t i c a l l y  h igh  i n  t h e  v e i n  s y s t e m ,  s i n c e ,  w i t h  d e p t h  t h e  gold t o  s i l v e r  r a t i o  
changes. So i d e a l l y ,  t h e  f i n e n e s s  v a l u e s  become lower  o r  a l t e r n a t i v e l y  t h e  s i l v e r  
content i n c r e a s e s  a s  you go d e e p e r ,  Not v e r y  much w o r k  h a s  been done i n  Canada 
to  p r o v e  or d i s p r o v e  t h i s  and so w i t h  your f u r t h e r  coopera t ion  i n  s u p p l y i n g  
'vg" samples  we hope  t o  s t u d y  t h i s  from d e e p  d r i l l  c o r e  s a m p l e s .  

The  gold composi t ions change f r o m  v e i n  to  v e i n  and w i t h i n  t h e  same v e i n .  For 
e x a m p l e ,  'vg" from t h e  Lakeview v e i n  h a s  a FT = 7 6 9 . 7  and when a s s o c i a t e d  
w i t h  h e s s i t e  (Ag2Te) i t  jumps t o  8 0 9 .  T h e  r e m a r k e d l y  s i m i l a r  va lue  of 769 com- 
p a r e d  t o  767 for  t h e  Yel lowjacket  may mean t h a t  t h e  gold is from t h e  same v e i n  
s y s t e m ,  i . e .  t h e  Yel lowjacket  and  Lakeview a r e  connected.  If t h i s  is so ,  t h e n  
you may b e  on a v e r y  s t r o n g  and wel l  d e v e l o p e d  q u a r t z  vein  s y s t e m  which  may 
b e  continuous along s t r i k e  and v e r t i c a l l y  for ki lometers  ( i . e .  Motherlode 
S y s t e m ? ) .  



- 2 -  

T h e  Yel lowjacket  e lec t rum o c c u r s  a s  n a t i v e  micron s i z e  g r a i n s  i n  q u a r t z  or a s  
l a r g e  i r r e g u l a r  g r a i n s .  I t  o c c u r s  on f r a c t u r e s  and s h e a r  p l a n e s  w h i c h  e x p o s e  
green chromium mica.  Electrum is a l s o  a s s o c i a t e d  w i t h  t h e  e x t e r i o r  of p y r i t e  gra ins  
(see p h o t o s ) .  The  mineral  g e r s d o r f f i t e  (NiAsS) which  a t  Yel lowjacket  contains  
up  t o  3 . 7 %  Sb is p r e s e n t ,  h o w e v e r ,  in  t h i s  sample  gold is not a s s o c i a t e d  wi th  
g e r s d o r f f i t e .  On t h e  Anna c l a i m s ,  gold is in t imate ly  a s s o c i a t e d  w i t h  g e r s d o r f f i t e .  
In f a c t ,  i t  a p p e a r s  t h a t  t h e  F e ,  C o  r i c h  g e r s d o r f f i t e  is being r e p l a c e d  b y  a 
" f i l i g r e e "  t e x t u r e d  gold having a f ineness  of 844. 

W e  h a v e  examined t h e  gold nuggets from four c r e e k s  i n  t h e  Atl in  camp.  The  c o r e s  
of t h e s e  nuggets y i e l d  composi t ions of Au and Ag which  range from argent i fe rous  
gold t o  e l e c t r u m .  T h e y  a l s o  contain no c o p p e r  and inclusions of s u l p h i d e s  a r e  
v e r y  r a r e .  Many nuggets h a v e  a s s o c i a t e d  q u a r t z  and gangue m i n e r a l s .  S h a p e s  a r e  
h i g h l y  v a r i a b l e .  Some of t h e  l a r g e r  nuggets a p p e a r  t o  b e  f o l d e d  around q u a r t z  
vugs .  I b e l i e v e  t h a t  t h e  nuggets a r e  v e r y  l o c a l l y  d e r i v e d  and  a r e  p r i m a r y .  T h e y  
h a v e  composi t ions and  t e x t u r e s  s i m i l a r  to t h e  gold-electrum found i n  t h e  hos t  
q u a r t z  l o d e s .  The  reason  t h a t  Atlin nuggets a r e  c o a r s e  t o  j e w e l l e r y  g r a d e  is 
because  t h e  gold is of t h a t  size i n  t h e  q u a r t z  v e i n s .  I h a v e  enc losed  a c o p y  
of a n  a r t i c l e  d e s c r i b i n g l o d e  gold samples  from t h e  Motherlode d i s t r i c t  of 
C a l i f o r n i a .  I t  is o b v i o u s  from t h e s e  photos  t h a t  l a r g e  concentrat ions of gold d o  
form in vugs o r  p o c k e t s  and t h a t  w i t h  t h e i r  r e l e a s e  in to  t h e  s u r f i c i a l  envi ron-  
ment t h e y  could e a s i l y  form in to  hugh nuggets ( l i k e  t h e  36 02. example  t h a t  John 
Harvey r e c o v e r e d  from McKee C r e e k ) .  T h i s  t y p e  of "pocket"  gold could h a v e  
been t h e  reason  f o r  your  "unfortunate"  d r i l l  "burning" and l o s s  of w a t e r  during 
your i n i t i a l  d r i l l  program on t h e  Yel lowjacket!  

Sys temat ic  e x p l o r a t i o n  and prospec t ing  should  continue i n  t h e  Atlin camp without  
discouragement .  With t h e  unders tanding  t h a t  bonanza-pockets o r  vugs and i n t e r -  
mit tent  n a t i v e  gold ( e l e c t r u m )  concentrat ions w i l l  be p r e s e n t  i n  t h e  q u a r t z  v e i n s ,  
one may use a p a t h f i n d e r  e lemental  assemblage ( A u ,  Ag, A s ,  N i ,  C o ,  B i ,  S b ,  
Te and P b )  and mineralogy t o  zero  i n  on t h e  s p o r a d i c  gold d i s t r i b u t i o n  w i t h i n  
t h e  v e i n s .  T h e  b r o a d e s t  geochemical p a t h f i n d e r  element would a p p e a r  t o  be  
a r s e n i c  and p e r h a p s  bar ium c l o s e r  t o  t h e  a u r i f e r o u s  v e i n s  (see sample  104N 
859525).  P lease  note sample  1 0 4 N  859503 which  I c o l l e c t e d  from s u r f a c e  outcrop  
away from t h e  d r i l l i n g  a r e a  on t h e  Yel lowjacket .  Ted Yardley  l e d  t h e  p r o p e r t y  
examinat ion .  I enc lose  a sample  of t h i s  mater ia l  so t h a t  you can  t r a c k  down t h i s  
o u t c r o p .  P e r h a p s  some of your own l i thogeochemical  sampling ( i  .e. a r s e n i c )  w i l l  
a l s o  h e l p  to  de te rmine  its locat ion on t h e  p r o p e r t y .  T h i s  mater ia l  contains  t h e  
h i g h e s t  a r s e n i c  and antimony contents  of any  sample  of s i m i l a r l y  a l t e r e d  r o c k s  
t h a t  I h a v e  c o l l e c t e d  from t h e  Atl in  d i s t r i c t .  It a l s o  contains  6 4  p p b  gold and 
t h e  a s s o c i a t e d  minera ls  p y r i t e  and g e r s d o r f f i t e .  T h i s  ou tcrop  must b e  a s s o c i a t e d  
w i t h  an a u r i f e r o u s  q u a r t z  v e i n  w h i c h  is not e x p o s e d  and w h i c h  may s p l a y  from 
o r  b e  p a r a l l e l  t o  t h e  main Yel lowjacket  s t r u c t u r e  and v e i n .  P lease  compare i t s  
t r a c e  and whole r o c k  composi t ions w i t h  o t h e r  s i m i l a r  d r i l l  c o r e  samples  a s  
r e p o r t e d  in  t h e  summary d a t a  t a b l e .  

I h a v e  a l s o  enc losed  t h e  now p o l i s h e d  p i e c e  of d r i l l  c o r e  t h a t  you sen t  m e .  
The  coloured photos  p r o v i d e d  w e r e  taken  from t h e  off-cut of t h i s  "vg"  example .  
I would l i k e  t o  k e e p  t h e  microprobe  mounted bi ts  of c o r e  s ince  f u r t h e r  s t u d y  
may b e  r e q u i r e d .  
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From my l i m i t e d  examinat ion of your p r o p e r t y ,  t h e  geochemis t ry  and mineralogy 
done t o  d a t e ,  I w i l l  s p e c u l a t e  t h e  following: 

Economic gold minera l iza t ion  is genera l ly  restricted t o  t h e  q u a r t z - v e i n s  them- 
s e l v e s  which  a r e  sur rounded b y  a b r o a d ,  p e r v a s i v e ,  a l t e r a t i o n  envelope  
of c a r b o n a t e s .  T h e y  a r e  p r e s e n t  i n  o r d e r  of abundance a s  Mg, Fe and Ca 
r i c h  c a r b o n a t e s  a s  one p r o c e e d s  away f r o m  t h e  s t ronges t  v e i n s .  

T h e  v e i n s  occur  a t  contac ts  between u l t r a m a f i c s ,  andes i tes -greens tones  o r  
d y k e s  p l u s  loca l  f a u l t s  a n d / o r  s h e a r s  a r e  g e n e r a l l y  p r e s e n t .  T h e r e  is no 
ind ica t ion  i n  t h e s e  s y s t e m s  of in t rus ions  being p r e s e n t  o r  p lay ing  a p a r t  
i n  t h e  o r e  g e n e s i s .  

Green-chromium r i c h  mica ,  magnesite to quar tz -carbonate  and t a l c  a l t e r a t i o n s  
a r e  a l w a y s  o b v i o u s  but  t h e s e  a l t e r e d  r o c k s  contain v e r y  l i t t l e  p y r i t e  and 
b a s i c a l l y  - no gold enr ichment .  

T h e  elemental  assemblage  Au-Pb-As-Bi and  minor Te-Sb is obvious  w i t h i n  
t h e  q u a r t z  v e i n s  t h e m s e l v e s .  T h i s  group is cons is ten t ly  p r e s e n t  w i t h i n  t h e  
Atl in  T e r r a n e  and Cache C r e e k  Group u n i t s ,  s i m i l a r l y ,  Au-As-Hg enrichment  
may b e  p r e s e n t  i n  a l t e r e d  s a m p l e s  and A-horizon s o i l s  t h u s  forming a some- 
what  b r o a d e r  h a l o  around minera l iza t ion .  

My d a t a  a l s o  shows t h e  removal  of Mg p l u s  C a ,  CO and K enr ichment  during 
t h e  p r o c e s s  of carbonat iza t ion  of t h e  u l t ramaf ic  {ocks.  P b ,  Cu, Zn, C o ,  
Ni and C r  remain r e l a t i v e l y  unchanged dur ing  t h e s e  h y d r o t h e r m a l  p r o c e s s e s .  
T h a l l i u m ,  pal ladium and platinum w e r e  never  d e t e c t e d  in  a n y  impor tan t  con- 
c e n t r a t i o n s  i n  any  of t h e  u l t ramaf ic  r o c k s  a n a l y s e d  t o  d a t e .  

Hydrothermal  a l t e r a t i o n  and t h e  v e i n s  t h e m s e l v e s  would i n d i c a t e  a p r o c e s s  
of gold minera l iza t ion  dominated b y  a S i ,  C 0 2  and Ca r i c h  f l u i d  which  
genera l ly  contains  r e l a t i v e l y  l i t t l e  S .  T h e  f l u i d ,  p e r h a p s  d r i v e n  b y  p r e s s u r e  
and h i g h  h e a t  flow ( T e s l i n  Suture  Zone - Nahlin F a u l t )  found fau l t  zone 
d i l a t a n c y  or permeated  weaknesses  and f r a t u r e s  p r e v a l e n t  a t  u l t ramaf ic  
contac ts .  T h e  enhanced p e r m e a b i l i t y  a l lowed t h e  f l u i d ( s )  t o  in t imate ly  
i n t e r a c t  w i t h  t h e  u l t ramaf ics  causing e x t e n s i v e  Ca-metasomatism. T h e  
complexi ty  of t h e  gold p r e c i p i t a t i o n  mechanisms a p p e a r  t o  involve  a number 
of depos i t iona l  and  s u l p h i d e  replacement  p r o c e s s e s .  It is d i f f i c u l t  to compare 
from v e i n  to  v e i n  o r  e v e n  w i t h i n  one v e i n  but  t h e  reduct ion  of s u l p h u r  
a c t i v i t y  due t o  s u l f i d e  p r e c i p i t a t i o n  would a p p e a r  to i n i t i a t e  gold p r e -  
c i p i t a t i o n .  The  or ig ina l  source  of t h e  gold i n  so lu t ion  is unknown but  it 
i s  not n e c e s s a r y  t o  assume t h a t  i t  is d e r i v e d  from local  u l t ramaf ic  r o c k s  
a s  most w o r k e r s  would b e l i e v e .  T h e r e  is no doubt  t h a t  some of t h e  N i ,  
C o ,  etc.  can b e  l e a c h e d  from t h e  u l t ramaf ic  h o s t s  and b e  p r e c i p i t a t e d  w i t h  
s u l p h i d e s  in  t h e  v e i n s .  However,  t h i s  cannot e x p l a i n  t h e  p e r v a u s i v e  and 
p e r s i s t e n t  e x i s t e n c e  of Au-As-Bi-Te-Sb i n  t h e s e  t y p e  of q u a r t z  v e i n s  o v e r  
such  a l a r g e  and v a r y i n g  geologic and tec tonic  a r e a .  Deep s e a t e d  sources  
of Au and t h e  c h a r a c t e r i s t i c  e lemental  and  mineral  assemblage might suggest 
t h a t  t ec tonic  c o n t r o l s  a r e  most impor tan t  i n  expla in ing  t h e s e  mesothermal 
gold mineral iz ing e v e n t s .  
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7 )  Much of ou r  w o r k  would sugges t  t h a t  t h e r e  are  s t r o n g  s i m i l a r i t i e s  t o  t h e  
Motherlode d i s t r i c t  s t y l e  of go ld  mine ra l i za t ion .  Namely,  gold i s  p r e s e n t  
u s u a l l y  a s  v i s i b l e  go ld  concen t r a t ions  w h i c h  may r e a c h  s p e c t a c u l a r  " p o c k e t "  
bonanza concen t r a t ions  w i t h i n  t h e  vugs  i n  q u a r t z  v e i n s .  

A t  p r e s e n t ,  we a r e  d i s s o l v i n g  l a r g e  q u a r t z  v e i n  s a m p l e s  f r o m  v a r i o u s  p r o s p e c t s  
( i n c l u d i n g  y o u r s )  i n  c o l d  h y d r o f l u o r i c  a c i d .  T h i s  w i l l  a l l o w  t h e  h e a v y  mineral  
r e c o v e r y  of +J go ld  a s s o c i a t e d  o r e  m i n e r a l s  a s  we l l  a s  maintaining t h e  ac tua l  
s h a p e ( s )  of t h e  v i s i b l e  gold i t s e l f .  T h i s  w i l l  a l l o w  more s y s t e m a t i c  i n v e s t i -  
ga t ions  t o  p r o c e e d  s i n c e  cu t t i ng  s l a b s  and  t h i n  s e c t i o n s  i n  t h e  s e a r c h  f o r  "vg" 
meets w i t h  l i m i t e d  s u c c e s s .  I w i l l  k e e p  you p o s t e d  on o u r  f i n d i n g s .  

I h o p e  t h a t  t h i s  summary w i l l  be of b e n e f i t  t o  you i n  your  deve lopmen t  of t h e  
Ye l lowjacke t  P r o s p e c t .  T h a n k  you aga in  for t h e  o p p o r t u n i t y  of v i s i t i n g  your  
p r o p e r t y  and  f o r  t h e  " s p e c i a l "  s a m p l e s  w h i c h  you s e n t .  

Yours s i n c e r e l y ,  

S . B .  Bal lantyne 

SBB/mab 
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