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SUMMARY 

This r e p o r t  summarizes work completed i n  1980 on 

t h e  Tootsee River p rope r ty  c o n s i s t i n g  of t h e  HOT claims 1-80 

l o c a t e d  i n  t h e  Yukon and t h e  HEAP 1 and 2 c l a i m s  i n  B r i t i s h  

Columbia s t aked  i n  1 9 7 9 .  The claims cover  Lower  Cambrian 

calc-s i l icate  u n i t s  thought  t o  be t h e  source  of s t r e a m  

sediment tungs ten  anomalies. 

Prev ious  p rope r ty  work i n  1 9 7 9  c o n s i s t e d  of prel im- 

i n a r y  g e o l o g i c a l  mapping and c u t t i n g  of  40  km o f  g r i d  over  

t h e  m o s t  i n t e n s e l y  skarned p o r t i o n s  of t h e  sequence. 

During t h e  1980  f i e l d  season ,  a program invo lv ing  

g e o l o g i c a l  mapping, s o i l  sampling and panning w a s  i n i t i a t e d  

t o  f u r t h e r  e v a l u a t e  t h e  area. 

Resu l t s  from mapping and s o i l  geochemistry confirmed 

t h e  presence  of a r a t h e r  broad zone of l o w  grade tungs ten  

m i n e r a l i z a t i o n  i n  f r a c t u r e s  which also c o n t a i n  p y r r h o t i t e ,  

p y r i t e ,  c h a l c o p y r i t e ,  b o r n i t e  and minor s p h a l e r i t e .  
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INTODUCTION 

General Statement  

This r e p o r t  p r e s e n t s  t h e  r e s u l t s  of g e o l o g i c a l  and 

geochemical e v a l u a t i o n  of  t h e  Tootsee River p rope r ty  c a r r i e d  

o u t  between June  8 and J u n e 1 5 , 1 9 8 0 .  Work was conducted under 

P r o j e c t  #lo68 by G.W. Booth, and G.O.  Skok of AMAX. 

Previous p rope r ty  work i s  desc r ibed  i n  a b r i e f  

summary r e p o r t  by A.C. H i t ch ins .  

Locat ion,  Access and Topography 

The Tootsee River p rope r ty  l i e s  on t h e  Yukon-British 

Columbia border  1 8  m i l e s  s o u t h e a s t  of Rancheria on t h e  A l a s k a  

Highway, w i t h i n  t h e  Watson Lake Mining D i s t r i c t  and Liard  

Mining Div is ion .  

A c c e s s  t o  t h e  p rope r ty  i s  by h e l i c o p t e r  from Watson 

Lake, 85 km t o  t h e  east  or S w i f t  River 50 km t o  t h e  w e s t .  

Heavy equipment can be t r a n s p o r t e d  t o  w i t h i n  1 2  km of t h e  

p rope r ty  by means of a bush road which ex tends  sou th  from t h e  

highway a long  t h e  w e s t  s i d e  of Tootsee River .  

The p rope r ty  i s  c h a r a c t e r i z e d  by l o w  t o  moderate 

r e l i e f  w i th  e l e v a t i o n s  ranging  from 1200-1600  m. The main 

tungs t en  showings outcrop  i n  t h e  Yukon above tree l i n e  n e a r  

t h e  1500 m mark. The area i s  w e l l  d r a ined  by local  v a l l e y s ,  

i n  which bedrock i s  covered l a r g e l y  by al luvium and ground 

moraine. 

C l a i m s  D a t a  

The Tootsee River p rope r ty  c o n s i s t s  of  Hot #1-80 

claims i n  t h e  Yukon and Heap #1-2 c l a i m s  of 1 6  u n i t s  each i n  

B r i t i s h  Columbia (F igure  2 ) .  All c l a i m  p o s t s  are l o c a t e d  on 
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t h e  p rope r ty  base  map and t h e  a p p r o p r i a t e  t a g s  a f f i x e d  t o  t h e  

Yukon p o s t s  i n  accordance wi th  t h e  Q u a r t z  Mining A c t .  

L i s t  of C l a i m s  i n  B.C.  

Heap 1 ( 1 6  u n i t s )  Tag #07318 Recorded June 7,  1979 

Heap 2 (16 u n i t s )  Tag #49251 Recorded June 7 ,  1 9 7 9  

Previous  Work 

AMAX c r e w s  panned major c reeks  east of t h e  p rope r ty  

i n  1978. Anomalous c o n c e n t r a t i o n s  of  s c h e e l i t e  w e r e  t r a c e d  t o  

a s t e e p l y  d ipp ing  weakly mine ra l i zed  calc-s i l icate  sequence. 

C l a i m s  w e r e  s t a k e d  i n  1 9 7 9  and p re l imina ry  g e o l o g i c a l  

mapping, rock c h i p  and panning surveys  w e r e  c a r r i e d  ou t .  Assays 

of up t o  150 ppm WOS and 320 ppm Zn w e r e  ob ta ined .  A 1 7  l i n e  

( 4 0  km mainly i n  t h e  Yukon) g r i d  w a s  added i n  September of  19;79 

i n  p r e p a r a t i o n  for  t h e  1980 f i e l d  program. 

1980 Exp lo ra t ion  Program 

S o i l  sampling w a s  conducted over t h e  g r i d  a t  50 m 

i n t e r v a l s  on l i n e s  240  m a p a r t .  A metric contoured 1:10,000 

scale or thophoto  provided ground c o n t r o l  f o r  d e t a i l e d  g e o l o g i c a l  

mapping: W lamp p rospec t ing  w a s  c a r r i e d  o u t  concomitant ly .  

A l l  local  c r e e k s  d r a i n i n g  t h e  p rope r ty  w e r e  panned a t  r e g u l a r  

i n t e r v a l s  and t h e  c o n c e n t r a t e s  lamped for  s c h e e l i t e .  
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REGIONAL GEOLOGY 

The a rea  i s  u n d e r l a i n  by n o r t h - n o r t h w e s t  s t r i k i n g  

Cambrian t o  Devonian m e t a s e d i m e n t s  i n t r u d e d  by small  apophyses  

o f  t h e  Cretaceous Cassiar  B a t h o l i t h .  N o r t h e a s t  and  n o r t h w e s t  

s t r i k i n g  f a u l t s  are common w i t h i n  t h i s  area and may be con- 
j u g a t e  t o  t h e  L i a r d  and T i n t i n a  b r e a k s  which  bound t h e  area t o  

t h e  n o r t h  and  n o r t h w e s t  r e s p e c t i v e l y .  S c a t t e r e d  base metal ,  
t i n ,  and  t u n g s t e n  showings  have  been found  t o  t h e  n o r t h w e s t ,  

p a r t i c u l a r l y a l o n g  t h e  m a r g i n s  o f  t h e  Cassiar  B a t h o l i t h ,  b u t  no  
ore zone  of major p r o p o r t i o n s  h a s  as  y e t  been d i s c o v e r e d  

w i t h i n  t h e  immedia te  area. 

PROPERTY GEOLOGY 

G e n e r a l  S t a t e m e n t  

Heap 1-2 claims w e r e  mapped a t  1:50,000 scale 
( F i g u r e  2 ,  i n  p o c k e t )  d u r i n g  t h e  p e r i o d  J u n e  8 - J u n e  15,1980. 

Rock U n i t s  

The T o o t s e e  R i v e r  p r o p e r t y  is u n d e r l a i n  by  a n o r t h -  

n o r t h w e s t  s t r i k i n g ,  now v a r i a b l y  s k a r n e d  and  h o r n f e l s e d  

s e q u e n c e  o f  m i d d l e  Cambrian-middle  S i l u r i a n  l i m e s t o n e  and  

a r g i l l i t e  ( U n i t  4 ) .  The z o n e  o f  m o s t  i n t e n s e  ca lc -s i l ica te /  
h o r n f e l s  deve lopment  r e p r e s e n t e d  by U n i t s  4 d ,  4 e ,  4 f  on t h e  
accompanying map covers an  e l l i p s e  a p p r o x i m a t e l y  2500 m x 
1500 m i n  t h e  c e n t r e  o f  t h e  claim g r o u p .  

Middle  S i l u r i a n - m i d d l e  Devonian q u a r t z i t e s ,  l i m e -  
s t o n e s  and minor  q u a r t z  breccia o v e r l i e  t h e  calc-s i l icate/  
h o r n f e l s  t o  t h e  s o u t h w e s t  and  are i n  f a u l t  contact  w i t h  Upper 
Devonian and  M i s s i s s i p p i a n  greywacke and  a r k o s i c  g r i t s .  

Only t w o  s m a l l  monzoni te  and  d i a b a s e  d y k e s  w e r e  
found  i n  t h e  n o r t h e r n  and  c e n t r a l  s e c t i o n s  of t h e  Hot claim 
g r o u p .  
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MINERAL1 ZATION 

Tungsten o c c u r s  main ly  i n  t h e  n o r t h e r n  h a l f  of t h e  
p r o p e r t y  as s c h e e l i t e  i n  t h e  form of f i n e  g r a i n e d  d i s s e m i n a t i o n s  
i n  U n i t s  4 c  - 4 f .  N o  s p a t i a l  a s s o c i a t i o n  w i t h  e i t h e r  q u a r t z  

v e i n i n g  or f r a c t u r i n g  w a s  obse rved .  Up t o  15% p y r r h o t i t e  and 
minor p y r i t e  main ly  on f r e s h  j o i n t  s u r f a c e s  accompanies s c h e e l i t e .  
Minor c h a l c o p y r i t e ,  c o v e l l i t e ,  b o r n i t e ,  g a l e n a  and o c c a s i o n a l l y  
s p h a l e r i t e  a l so  o c c u r  i n  some f r a c t u r e s .  
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GEOCHEMISTRY 

Genera l  S t a t emen t  

During t h e  1980 f i e l d  season  a t o t a l  o f  632 s o i l  
samples w e r e  c o l l e c t e d  a t  50 m s p a c i n g s  on t h e  g r i d ;  t h e  

e a s t e r n  h a l v e s  of l i n e s  1680N, 1920N and 2160W w e r e  sampled 
a t  25 m i n t e r v a l s .  An a d d i t i o n a l  32 s o i l  samples  were 
o b t a i n e d  from t h e  area b o r d e r i n g  t h e  w e s t  s i d e  of t h e  H a l  
claims i n  o r d e r  t o  e s t a b l i s h  background metal c o n c e n t r a t i o n s  
f o r  t h i s  p a r t i c u l a r  area. 

T h i r t y - t h r e e  r o c k  c h i p  samples w e r e  t a k e n  from t h e  

v a r i o u s  l i t h o l o g i e s  on t h e  p r o p e r t y  main ly  from t h o s e  b e a r i n g  
v i s i b l e  s c h e e l i t e .  

Twenty-seven pan and silt  samples  w e r e  o b t a i n e d  from 
l o c a l  streams d r a i n i n g  t h e  p r o p e r t y .  Each pan sample w a s  
lamped t o  d e t e r m i n e  its r e l a t i v e  scheel i te  component. 

A t o t a l  of 27  geochemica l  samples  w e r e  collected 

in B.C. 

Samples were a n a l y z e d  f o r  W,Mo,Cu,Pb,Zn,Fe,Mn,Ag, 
and Au. R e s u l t s  are p l o t t e d  on F i g u r e  4 ;  complete  a n a l y t i c a l  
r e s u l t s  are found i n  t h e  Appendix. 

S o i l  Type and Provenance 

Wooded s o i l s  f r e q u e n t l y  cove red  by t h i c k  l a y e r s  of 
sphagnum moss,  and w i t h  weakly deve loped  r e d  brown B h o r i z o n s  
o c c u r  i n  t h e  v a l l e y s  on t h e  p r o p e r t y .  These s o i l s  appea r  t o  
have formed from a he te rogeneous  combina t ion  o f  t a l u s ,  g l a c i a l  
d r i f t  and a l luv ium.  

Along r i d g e s  and h i l l  s i d e s  t h e  B h o r i z o n  is bet ter  
developed  i n  t h e  s o i l  p r o f i l e  and an i n c r e a s e  i n  t h e  p e r c e n t a g e  
of rock f r agmen t s  w i t h  d e p t h  of t h e  sample w a s  obse rved .  
Although a g lac ia l  component is  p r e s e n t ,  t u n g s t e n  v a l u e s  i n  
s o i l s  c o r r e s p o n d  c l o s e l y  w i t h  s c h e e l i t e  c o n c e n t r a t i o n s  i n  
nearby  o u t c r o p s  s u g g e s t i n g  t h a t  s o i l  anomalies are a good 
r e f l e c t i o n  o f  bedrock  c o n c e n t r a t i o n s .  
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R e s u l t s  

a )  S o i l s  E i g h t  s e p a r a t e  anomalous z o n e s  are e v i d e n t  

i n  t h e  c o n t o u r e d  s o i l  s ample  data .  The z o n e s  are d i s c o n t i n u o u s ,  
t r e n d  n o r t h w e s t ,  p a r a l l e l  t o  r e g i o n a l  s t r i k e  and  c o i n c i d e  w i t h  

most i n t e n s e  ca lc -s i l ica te  development  ( e . g .  l i n e s  1440-2160N). 
The a v e r a g e  v a l u e  f o r  t h e  l i n e s  is a p p r o x i m a t e l y  100 ppm 

t u n g s t e n  w i t h  a maximum recorded c o n c e n t r a t i o n  of .16% t u n g s t e n .  

b )  Rock Ch ips  L i k e  t h e  s o i l  a n a l y s e s ,  s t r o n g l y  

anomalous r o c k  c h i p  r e s u l t s  a p p e a r  c o n f i n e d  t o  t h e  calc-s i l icate  
z o n e  located i n  t h e  s o u t h  c e n t r a l  p o r t i o n  of t h e  Hot claims, i n  
pa r t i cu la r  on L1020N. I n d i v i d u a l  a s s a y s  o f  up t o  600 ppm 
t u n g s t e n  were r e c o r d e d  w h i l e  t h e  combined a v e r a g e  o f  a l l  r o c k  
c h i p  s a m p l e s  w a s  70 ppm t u n g s t e n .  

c )  Pan and  S i l t  I n  s p i t e  of t h e  f a c t  t h a t  i t  w a s  t h i s  
mode o f  s a m p l i n g  t h a t  s t i m u l a t e d  i n t e r e s t  i n  t h e  area,  t h e  
r e s u l t s  o f  t h e  pan  and  silt  s u r v e y  w e r e  g e n e r a l l y  u n i m p r e s s i v e .  
One a v e r a g e  sample  w a s  found  t o  c o n t a i n  a mere n i n e  g r a i n s  o f  
s c h e e l i t e  a n d  o n l y  1 of t h e  27 c o n c e n t r a t e s  a t t a i n e d  t h e  100  

g r a i n  mark.  
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INTERPRETATION AND ECONOMIC POTENTIAL 

Although only one or t w o  dykes and s m a l l  amounts of 

q u a r t z - f e l d s p a r  porphyry f l o a t  w e r e  observed on t h e  p r o p e r t y ,  

t h e  combined evidence of c a l c - s i l i c a t e / h o r n f e l s  a l t e r a t i o n  

and su lph ide  d i s t r i b u t i o n  as w e l l  as t h e  presence  of anomalous 

tungs t en ,  l e a d ,  z i n c  and molybdenum i n  both  s o i l s  and rock 

c h i p s  sugges t  t h a t  a sha l lowly  b u r i e d  i n t r u s i v e  u n d e r l i e s  t h e  

p rope r ty .  

The d a t a  c o l l e c t e d  t o  d a t e  does n o t  r u l e  o u t  t h e  

p o s s i b l e  presence  of  high-grade tungs t en  skarn  o r  a tungs t en  

stockwork d e p o s i t .  

Extens ive  development of h o r n f e l s  and calc-sil icate,  

f r a c t u r e - c o n t r o l l e d  p y r r h o t i t e ,  p y r i t e  and s c h e e l i t e  and thq  

presence  of  porphyry dykes t e n d  t o  sugges t  a stockwork-type 

d e p o s i t ,  b u t  t h e  absence of q u a r t z  ve in ing  down grades  t h e  

p r o b a b i l i t y  t h a t  it e x i s t s  a t  s u r f a c e .  

N o  coarse g ra ined  high-sulphide ska rns  have been 

found on t h e  p rope r ty  b u t  t h e  s e t t i n g  i s  s i m i l a r l y  favourable  

f o r  h igh  grade tungs t en  ska rn  if a s u i t a b l y  reactive limy 

u n i t  w e r e  t o  occur  nea r  t h e  i n t r u s i v e  contact .  

r 

G.W. Booth 

A.C. H i t c h i n s  
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APPENDIX I1 



~ 

Procedures for  Col lec t ion  and Processlng 

of  Gcocllemical Sai-iples 

Analyt ical  Methodo for Ag, Mo, Cu, Pb, Zn, 
Pc, 1.h. N i ,  Co and : I  i n  sediments and soils; 
MO. cii, Zn, Ni and sod-- i n  w z t C r 6 .  

! 

f- 

m a x  x p l o r a t i o n .  Inc.  
VaLIcOI-oer Offlcc. 

S e o t c i  her 1q70 

! , 

S7I:FI.: 1CLLZCTIC:I 

Soil, - 
B !iorizon n i l te r ia l  is sar:.ple?. anr? t h s  o r r ; n i c  r:.c.> 

t o p s o i l  and 1cac;lcd upper subsoi l  mc avoieef. occo7iona1.1:. 

organic r i c h  sar>.ples have t o  be taken i n  cwar.p., dle?rr;sio;>z. 

Sai,;ples are t a k e n  by haad from a m a l l  exc+vet!.a;l 

made with a Cant i r o n  mattock. Approxiilately 230 ~ . z  of Sncr 

grained mater ia l  i s  taken an2 place? i n  a n;:iilbered, !,ic;-* wct- 

s t r e n . i t h ,  :waft paper bag. The hags are close* by Eo!.d:.nc a.??, 

do n o t  have metal tabs .  

obnervat ians  as t o  t h e  n a t l ' r e  of  t h e  sn:.ple an'.. t::e 

e n v i r o m e n t  of  the sanple  site are nzde i n  t k e  ficlcl. 

mxninanc S 2 d . i r e n t i  

A c t i v e  s e d h e n t s  are taken by hanc' from tri3l;tar:.  

drainages which are genera l ly  02 f i v e  sq.>axe n i l e s  catchncot 

or less. Composite sanp1.c~ are taken oi t:he E i n e s t  :..aLLczi2: 

avai1a:ile from as near as poss ib le  t o  the c e n t r e  o l  t h e  i r z  nnr? 

channel thus  avoiding col lapsed banks. Nore t!ian one za:.?iz is 

taken if mar':erl mineralogical  or t e x t c r a l  zegrecetion 01 t:;e 

icciirento i s  evident .  

some 200 cp of f!.ner r.ateri2.l i s  col.lect?r> r n ! ~ . ~ ;  t' n 

s e d i m e n t  i n  unusually coarse i n  w 3 i c L  cnse t.:C viciq::t ij 

increased t o  1 kq. San?les ara ?l~crC ia t::e c i 6 e  t:?" o! 

:Craft y ~ e r  5ag are er.pl.o;cS i n  s o i l  nz- ; .pl i?~.  !:r?tm 

sar1pl.e~ are ta':ea a t  e l l  appro?riatc  sitcs. .l?pr$::i.latel: 12 '2  

'7"ttlC. O'>SCr"rltion? 2rc  ::21c a t  eac:, cite rcrrr ' - i l -  t>z 

envi ron;  c n t  mi nat:.rr 0 1 t.;e 5ai:-,10. 



4 n r i l  30. lq7L 

.'RY nv W Y E  bN4LYTICAl. TFCHNIOUFS CURRENTLY I N  USE AT 
R!WHcR~ IAFGLA-TORY ~ 

b ,* N _ " 1 U T I C ~ ~ - T E ~ H ~ I ~ - U ~ S  FOR GEOCHEMICAL SAMPME? 

Parkaees o f  samples are opened a s  soon as t hey  a r r i v e  

a t  t h e  l a b o r a t o r y  and t h e  bags placed i n  numerical  sequence i n  

an P l e c t r i c a l l y  hea ted  sample d r i e r  (maximum temperature  70'C). 

Af te r  d r y i n e  s o i l  and sediment samples they  are l i g h t l y  

oouided wi th  a wooden block t o  break up age rega te s  o f  f i n e  

" a r t i c l e s  and are t hen  passed throueh a 35 mesh s t a i n l e s s  s t e e l  

sieve. The coarse m a t e r i a l  i s  d i sca rded  and t h e  minus 35 mesh 

f r a c t i o n  r eo laced  i n  t h e  o r i g i n a l  bag prov id ing  t h a t  t h i s  i s  

mdanaeed and no t  e x c e s s i v e l y  d i r t y .  

Rock samples are exposed to t h e  air until t h e  o u t s i d e  

surfeces are dry ;  on ly  i f  abnormally w e t  are rocks placed i n  t h e  

sample d r i e r .  Rock samples are processed i n  such manner t h a t  

a f u l l y  Tepregen te t ive  1 /2  g. sample can be ob ta ined  for a n a l y s i s .  

The  e n t i r e  amount of each sample i s  parsed through a j a w  

c r u s h e r  and thus  reduced to fragments of 2 nm. s i z e  or less. A 

minimum of 1 k g .  i s t h e n p a s s e d  through a p u l v e r i z e r  w i th  p l a t e s  

s e t  such t h a t  95% of t h e  product w i l l  p a s s  through a 100 mesh 



in; :?':.ation 

1. S e t  1 ga;iuna/ml to r ead  40 equ iva len t  t o  20 gar,ma/grii 

FaCtor x meter r e a d i n g  

Check s t anda rds  

4. 10, 20, 40 p p  Ag i n  sample 

2 .  Sel 

40, 100 p p  

Fac to r  d i r e c t l y  i n  p p  Ag 

3.  Ro ta t e  burner t o  maximwa ang le  

Set 10.0 gamma/ml Ag t o  read 100 

Check s t anda rds  

100,200,400,1000 p p  Ag 

F a i t o r  l o x  s c a l e  r e a d i n g  

4. Samples higher  than 1000 p p  should be re-analyzed by assay 

procedure 

5. Background c o r r e c t i o n  f o r  sample r ead ing  between 1 to  5 p p  

C a l i b r a t e  RA i n  S tep  1 

Dial wavelength t o  300 (peak) 

Read t h e  samples aga in  

S c b t r a c t  t h e  background r ead ing  front t h e  f i r s t  r e a d i n g  

S t a n l a r d s  

1. ion3  gx,luna/ml Ag - 0.720 qni Ag,S04 dissolver :  i n  20 mls rixinj  

and d i l u t e  t o  500 m l s  

2 .  1Trd gw.ma/ml Ag - 10 m l s  of above + 20 m l s  B i104 ,  dil .Lte to 

1 0 0  1,115 

, 

Pipette .2, .5 ,  1,  2. 5, 10 ni ls  of 105 gmnuna/ml an+ 2 ,  5 I ? E  : .., 
ganma/ml d i l u t e  t o  100 m l s  w i th  2ffk Hi104. 

4, 10. 20, 40, 100. 200, 400, and 1000 ppm Ag i n  t h e  siiogle .53 g 

d i l u t e d  t o  10 m l s .  

R ~ C O V E I Y  Standard 

This  eq.-valent to 

P i p e t t e  2 mla of ,5 gama/ml Ag i n  mix a c i d s  i n t o  a seingle rild 

carry through t h e  d i g e s t i o n .  Th i s  s h o ~ l u '  g i v e  a r ead ing  of 20 

ppm Ag + or i , g ina l  sample con ten t .  

Follow t h e  gene ra l  geochemical procedure f o r  sample p r e p a r a t i o n  

an< d i g e s t i o n .  

For low assay Ag. t h e  same procedure i s  used. Ag i s  t h e n  ca:cr- 

l a t e d  i n  or / ton.  

'1 ppm - .0292 oJton 

conversion f a c t o r  

oa/ ton - .0292 x ppm Ag 

I 



i" 

cause high background absorbance. T h i s  backgrobnd absorba.lce 

must be correc ted  us ing  an adjacent  Ag l i n e .  i 
s i l v e r  AA S e t t i n q s  P.E. 290 

S l i t  

Wa"d 

Fuel  

Oxidant - a i r  - f law - 14 
Burner - t ech t ron  AB-51 i n  l i n e  

Maximum Conc. 3 t o  4% 



X 

I 

X.; Gcoc:icinic-.l A> ScLt inq 

L a r q  M U l t A  e l c n e n t  C a r  N1. Co, Mn C r  

Cur ren t  10  #4 S l i t  7A 

Wave l eng th  4030.8 Dia l  425.2  

Fuel - Acetylene Flow 14.0 

Oxidant - A i r  Flow 14 .0  

Burner - P.E. s h o r t  pa th  (or AB SO) 

Range 

0 - 100 gamma/ml Factor  20x - 0 t o  2000 ppk 

0 - 200 ganaddnil Factor  40x - 0 t o  4000 ppm 

Burner 90' 

0 - 1000 ganaaa/nil FacLor 200x - 0 t o  20,030 pph 

0 - 2000 gamma/ml Fac to r  400x - 0 t o  40,000 ppm 

EmA E x t r a c t i o n  - use  AB 5 1  i n  l i n e  

0 - 20 gammdml Factor  4x - 0 t o  400 pprn 

Standa rds  

F i sne r  10,000 ganuna/nil ( ml] 

lox D i l u t i o n  1000 gamma/nil 

P i p p e t t e  

.5, 1, 2, 3, 5, 8, 10, all of 1000 gamnla/ritl 

2, 3, 5, 8, 10, 15, 20 n t l  of 10,000 ganlma/ml d i l u t e  to  100 

mle with 20"A HC104. This  g i v e s  

5, 10, 20, 30, 50, 80, 100, 200, 300, 500, 300, 1000, l jdi) ,  

2000 gamma/rnl 

i 

PlO C ~ O ~ I I C ~ I ~ . ~ C ~ I  P A  S o t  t 

Limp ASL H/C No 

Current  5 #5 S l i t  7A 

Wavelength 3133 Dial 260.2 

Fuel - Acetylene Flow 12.0 t o  g i v e  1" r e d  f e a t h e r  

Oxidant - Ni t rous  ox ide  Flow 14.0 

Burner - AB 50 i n  l i n e  

C m t i o n  r e a d  tile ope ra t ion  us ing  N 2 0  and ace ty l ene  flme a t  

end of gene ra l  AA procedure 

Range 

0 - 10  ganuna/ml Factor  2x - 0 to 200 ppm 

Rota te  burner to  iiiax. angle  

0 - 50 ganma/ml Factor  10 x 0 to  1000 ppm 

0 - 100 gzunma/ml Fac to r  20 x 0 t o  2000 p,om 

Standa rds  1000 garmm/ml 

Difasolve .75b 9 1 , s  ~ o O 3  ( a c i d  ncolybdic) w i t h  2d rIJs H,O, 6 

lwops NaCH, when a l l  d i s so lved ,  add 20 m l s  H C l ,  d i l u t e  t o  5 ~ 3  n l l s  

103 gancna/ml - 10  x d i l u t i o n  

P i p e t t e  

.2, .5, 1, 2, 3, 5, e, 10 mls of 100 gantnla/Kll 

2, 3, 5, 9, 10 m l s  of 1000 ganuna/ml add 5 nls l3"/0 AlC:3 

and d i l u t e  t o  100 m l s  wi th  20% HClO4 

This  g ives  



v i i i  

Zn Gcochcr.tic>l AA Sct t i n 2  

Lpmp Zn 

C u r r e n t  $3 #3 S l i t  29A 

Wave length 2133 Dial 84.9 

Fuel - Acetylene Flow 14 

Oxidant - A i r  Flow 1 4  

Burner - P.E. s h o r t  path 90' 

Rmge 

0 - 20 gmia/ml Factor 4x - 0 t o  400 ppm 

0 - 50 g;muna/ml Factor lox -0 t o  1000 ppm 

For Waters - Burner AB- 51 i n  l i n e  1 gandna/ml read  LOO t o  give 0 

t o  1000 ppb 

High Zn B u r n e r  Boling i n  l i n e .  Wavelength 3075. Dial 250 S l i t  7A 

Fuel 14 A i r  14.5 

0 t o  1000 gamn,a/ml read 0 t o  20 Factor 400 x 

Pure Standard 10,000 gamina/nil 

1 gm Zn dissolved,  H20,  HCl,  HNO3, HC104, fumed to HClO4 - 
make up to  100 n i l s  H20 

1000, 100 gamrria/ml and 100 m l  by d i l u t i o n  i n  20 % HClO4 

0 t o  280 gamma/ml Zn use combined Cu, N i ,  Co, Pb, Zn s tandards  

P i p e t t e  

1, 2, 3, 58 8, 10 m l s  of 10,000 ganuna/ml - d i l u t e  to 103 luls 

wit;) 20% ~ ~ 1 0 4  to  g ive  

100, 200, 303, 500, 300. 1000 ganuna/nil Zn for high zta.;c'ards 

Co Gcocheiiiical M S e t t i n g  

Lamp - 5 m u l t i  elenleiit 

Current 10 #4 S l i t  2A 

Wavelength 2407 Dial 133.1 

Fuel - Acetylene'Plow 14 

Oxidant - A i r  Plow 14 

Burner - AB 5 1  i n  l i n e  
- 

Range 

0 - 10 gamma/ml read 100 Factor 2 x reading  tr; 203 ppni 

0 - 20 ganma ni l  read 100 Factor  4 x reading t o  403 ppm 

Burner a t  maximum angle  

0 - 100 gamma/ml read  100 Factor  20 x reading t o  2000 ppn 

0 - 200 gamma/ml read 100 Factor  40 x reading to COO8 ppm 

Standards - 1000 gamnia/ml 

1.000 gm cobal t  metal d i sso lved  in HCl, HNO, an6 f u , e d  i n t o  

HC104, d i l u t e  to  1 l i ter  

P i p e t t e  

1, 2, 10, 20 m l s  i n t o  100 m l  vol  f l a s k s  d i l u t e d  to  inark 

with 20% HC104 

This  gives  

10, 20, 100, 200 gamma/ml C o  

Mixed - combination etandards of Cu, N i ,  Con  Pb, Zn 

of 

1, 2, 5 ,  10, 20, 39, SO, 80, 100, 150. 200 gand,,a/rd a r e  ;see 

for  c a l i b r a t i o n  



x i  v 

&:i: C,-m.:iicnti:31 AA Sct t inZ 

Limn S i , i j l  e t u  or 

--- 

5 multi e lement  

Current 10 for m u l t i  e lement  #4 S l i t  7A 

4 for s ing le  #3 S l i t  7A 

Wavelength 3247 Dial 280 

aurne r  Techtron AB 51 (For Cu in aa tvra l  waters) . .  
P.E. Short Path (For geochem) 

Fuel Acetylene Flow 14 

Oxidant A i r  Flow 14 

Range 

0 - 5 gamma/rul 

0 - 20 gamma/ml Factor 4x to  400 ppm 

Factor l x  t o  100 ppm (for l o w  Cu) 

Burner 90. 

0 - 200 gamma/ml Factor 40% t o  4000 ppa 

wavelength 2492 Dial 147 

Bbrner  i n  l i n e  

Range 

0 - 1000 gamma/ml Factor 200x t o  20,OOO ppm 

0 - 2000 gamma/ml Factor 400x to  40,000 ppn 

Hi9her range than 40,000 ppm requi res  lox d i lu t ion  

S t and ar ds 

l O , O O O  gamma/ml 

1.000 gm nretal powder, H20 ,  HCl ,  HNO3 u n t i l  dissolved, add 

HClO4 8 fume d i l u t e  to  100 m l s  

Y1I 

1 ~ 1 3 9  gar,una/ml 10% d i lu t ion  above i n  23,6 Ii3103 

2 2 ~ 0  ?amrva/ml 20 rds l O , O O O  ganuna/ml - d i lL te  t o  100 iiiiz 111 

20"h HC104  

100 gamnia/nil lox d i l u t i o n  1000 gamma/ml d i l u t e  t o  100 mls i n  

2096 ~ c l O 4  

200 gamma/ml lox  d i lu t ion  2000 gancma/nJ d i l u t e  t o  100 ~ 1 s  i n  

20% HClO4 

P i p e t t e  

I ,  2, 3, 5, 9 0  10 m l 8  100 ganlna/ml - d i l u t e  t o  100 m l s  w i t h  

20% H C ~ O ~  t o  give 1, 2, 3, 5, a, 10 ganma/ml 

Combined standards cue N i ,  CO, Pb, Zn 

1, 2, 5, lo ,  20, 30. 50, 80, 100, 150, 200 ganma/rrtl 



xi i 

FC Ceochcmic;rl AA Setting 

Lanip - Fe 
- Do not u s e  m u l t i  element Fe 

Current 10 #4 S l i t  2 A  

Wavelength 3440.6 D i a l  3 1 7 . 5  

Fuel - A c e t y h e  Flow 14 .0  

Oxidant - A i r  Flow 14.0 

Burner - PE Short  Path 93O 

RarlgE: 

0 - 5000 ganlma/n,l 0.1 x % - 0 t o  13.0% 

0 - 1 0 , i ) O O  gammdml 0.2 x % - 0 to  20.0% 

Ii ighcr Fe - 10 x d i l u t i o n  

Stwxlards 10,000 ganuna/nil 

Weigh 5.300 PIS i r o n  wires, i n t o  beakcr, add H 2 0 ,  H C l ,  HNO3, 

Hc104, heat to Hc104 fumes. Add.HClOq to 100 m l s  + 103 n ~ l s  

H20,  warm,  d i l u t e  t o  500 I L L S  

P i p e t t e  

l, 5, lo,  20, 30, 50 ,  80 m l s  10,300 ganlnrahl d i l u t e  t o  1CO 

mls with 20,L ~ ~ 1 0 4  t o  give 

100, 500, 1000. 2000, 3000, 5000, a000 gmuna/n,l t o  be 

equivalent  t o  . 2 ,  1.0, 2.0, 4.0, 6.0, lO.C%, 16.0% Fe i n  gcochem 

sample 

, 

x i i  i 

. Ni Gcocharnical AA S e t t i n g  

Lamp P.E. H/C. N i  o r  niulti element Cu, N i ,  Co, Mn, C r  

Current 10 # i t ,  S l i t  2 A  

Wave length 3415 Dial 312.5 

f i l e  - Acetlylene Flow 14.0 

Oxidant - A i r  Flow 14.0 

. Burner AB 51 i n  l i n e  

Range 

0 - 20 ganuna/ml Factor 4x - 0 - 400 ppn 

0 - 100 giuMin/ml Factor 20x - 0 - 23.33 gamma 
’ 45’ 0 - 200 gsmma/ml. Factor 40x - 0 - 4000 ppni 

0 - 500 gamma/ml Factor lOOx - 0 - l O , O O O  ppm 

Ni i n  waters and very low ranges 

Wave length 2320 Dial 113 

Range 0 - 5 gamms/nrl Factor 1% - 0 - 100 ppm 

Standards 10,000 ganma/ml 

1.000 gm pure li metal dissolved i n  HCl,  HNO3, HClO4 t o  

pcrchlor ic  fumes, d i l u t e  t o  100 ml H20 

1000 q;unma/ml and 100 ganurdrtil Successive l o x  d i l u t i o n s  i n  23’A HCLO 

1, 2, 5, 8 ,  10 m l s  of 100 ganlma/ml 

2, 5, 9, 10 m l s  1000 ganlnidml 

2, 5, 80 10 m l s  10,000 ganuna/ml - d i l u t e  t o  100 ml?:  i r ,  22% 

HC104. This gives  

1.0 2, 5, 8, 10, 20,  SO, ZI6, 100, 290, 563, J ,  I~)*J~> ‘j;..;.tIa/i.ti x 

ConL:sLned Standards - Cur N i ,  Co, PI), Zn i s  Lsed as 7 W O Z ~ A . ; ~  

s t andord 



x v i  ii 

2 .  S i n t c r  i n  r o t a r y  f o r  2 t o  3 h i n u t e s  (Flux d u l l  reaf i  [or one  

n,i nu t e ) 

3.  cool. add 10 mls HoOO h e a t  i n  s a n d  b a t h  to  b o i l i n g ,  cool, l e t  

s i t  o v e r n i g h t  

4.  S t i r .  c r u s h ,  and mix. L e t  settle 

5 .  Take 2 ml a l i q u o t  i n t o  screw cap test  tube 

6 .  Add 7 mla SnCl2, h e a t  i n  h o t  w a t e r  b a t h  for 5 m i n u t e s  (80.C) 

7 .  Cool t o  less t h a n  lS°C 

9. Add 1 ml 2096 KScNI m i x  ( i f  l e m o n  ye l low:  coniparc color 

s t a n d a r d  l o x )  

9. Add 4 m l  e x t r a c t a n t ,  

10. Congare color 

cap ,  rhake vigoroumly  1 minu te  

No1 b-?cncn i n  ::ptcr Fa;,.pI CT: 

I .  T- a n s f c r  50 n i l s  t o  125 r e p o r a t o r y  Zunnel 

2 .  Add 5 nil .2% f e r r i c  c h l o r i e e  i n  c o n c  H C l  

3. Ad8 5 m1s of mixed KSCN and SnC12 

4. Add 1 . 2  m l s  i s o p r o p y l  e t h e r ,  shake  f o r  1 minute ,  znC c;loir 

phases t o  separate 

5.  Dra in  o f f  w a t e r  

6 .  Zoiqare t h e  color of e x t r a c t a n t  

S t  anc lnrd iza t  i o n  

P i p e t t e  0, .2, .5, 1, 2, 3, 4, 5,  nls 03 1 garma/t;.l id 1, 1.5,  

2, mls o f  1 0  garruna/ml d i l u t e  t o  50 m l s  w i t h  demineral-zeZ ii20, a; 

c o n t i n u e  step #2.  

T . is  e q u i v a l e n t  to - 
1 8  4, 10, 208 40, 60, 30,  100, 200, 300, 400 ??5 i.10 

A r t i f i c i a l  color - Nabob o r a n g e  ex t rac t  d i l u t e  w i t h  1 : l  H,O t o  

methanol  t o  match .  S e a l  t i g h t l y  

SnC12 - 15% i n  .15% HCl 

300 gm SnC12 . 2Hz0 + 350 mls HCl, u n t i l  SnC12 d iaso lvcc?  

d i l u t e  t o  2 l i ters 

S C N  - 5% i n  I i 2 0  

Mized SnC12 - KSCN 

3 par ts  SnC12 t o  2 pprts KSCN 



PI; G c * o c i i c i n i i ; l l  AA S e t t i l l 7  

Lanip ASL H/c Pb 

I Cur ren t  5 nia S l i t  7A 

Wave l eng th  2033 Dia l  23i3 

Fuel - ace ty l ene  Flow 14 

Oxidant - a i r  Flow 14 

Burner AB 51 i n  l i n e  

Range 

0 - 20 g?iilma/ml to  r ead  0 t o  93. Factor 5% 3 to 5 3 0  ppnl 

I 0 - 200 gmur,n/r,ll t o  r ead  0 t o  aO. Fac to r  Sax G t o  5 N 3  p p  

Stanca rds  - 10,oi)O gilmnla/r.rl 

1.000 p r e  metal,  d i s s o l v e d  i n  1mO3, fumed t o  He104 slake up  

to  100 n i l 8  i n  20% ~ ~ 1 0 4  

1.000 gartuna/ml and 10u gartara/ml Success ive  lox d i l b t i o n s  i n  

23% ~ ~ 1 0 4  

P i p e t t e  

1, 2 ,  5, 5, 10 m l s  133 gar,lina/nil 

2, 5. s0 10, 20 m l s  1000 gminia/nil d i l u t e  t o  103 mla i n  20% 

~ ~ 1 0 4  t h i s  g i v e s  

1, 2, 5, 98 10, 20, 50, ;O, 100, 200 gamma/n.l 

Con,bined S tznda rds  Cur N i .  CO, ‘Pb, Zn, are used as wor’:ing 

s t and a r  I s  

I 

W i n  S o i l s  and S i l t s  

Reagents and m p a r a t u s  

T e s t  t ubes  - Dwex d i s p o s a b l e  

TeRt tubes  - icrew c a p  

Bunsen Burner 

F lux  - 5 p a r t s  Na2C03 

4 p a r t s  NaCl 

1 p a r t  KNOj p u l v e r i z e d  t o  -80 mesh 

7% SnC12 i n  i U %  H C l  

20% KSCN i n  H20 

E x t r a c t a n t  - 1 p a r t  t r i - n - b u t y l  phosphate  

9 p a r t 8  carbon t e t r a c h l o r i d e  - 
Standa rds  

1000 gamn.a/rrJ W 

.18 gms Na2WOq 2Hz0 d i s s o l v e d  i n  HzO. make u p  to  100 ~ 1 s  

100 ganuna/ml. 10 ganrma/ml by d i l u t i o n  

S t a n d a r d i z a t i o n  ’ 

P i p e t t e  .5, I, 2, 3, -5 ,  8. 1 0  ud of 10 gamma/d 

and 1.5,  2 m l s  of 100 gamma/ml - d i l u t e  t o  10 als 

con t inue  from s t e p  #4 

A r t i f i c i a l  colors - Nabob p u r e  Lemon E x t r a c t ,  d i l u t e  w i t h  1:l 

e t h a n o l  and water  to  match. T i g h t l y  s e a l  t h e s e  f o r  perrr.anent 

s t a n d a r d s  

Procedure 

1. Weigh 1 .0  granl sample. add 2 q r t 1  f lux.  ndx 

--- 



I 

. x x  I 
Watct Snniplea Run for AA I 
1 .  Cu - 2 qamnia/nil r e a d s  00 scale t h e r e f o r e  1 u n i t  = 25  pph 

2 .  Zn - 1 gmuna/nil r e a d 8  f u l l  scale t h e r e f o r e  1 u n i t  = 10 ppb 

3. N i  - 2 . 5  gantma/ml reads 50 rcale t h e r e f o r e  1 u n i t  = 50 ppb 

Burner:  l o n g  r lo t  t s c h t r o n  bu rne r  i n  l i n e  

xxi 

S u l p h a t c  i n  N a t u r a l  Waters 

1. P i p e t t e  0 . 5  m l  s u l p h a t e  r e a g e n t  mix i n t o  a colorimetric t u b e  

2.  Add 5 m l  water sanple and mix 

3. Read a t  343 w a g a i n s t  a d e m i n e r a l i z e d  watcr b lank  

. 

' 4 .  Read a g a i n  a t  4OD94and s u b t r a c t  from s u l p h a t e  r e a d i n g  

5.  C a l c u l a t e  ppm s u l p h a t e  from t h e  g raph  

Rcaqcnt 

D i s s o l v e  54 grams r e d  m e r c u r i c  o x i d e  (J.T. Baker 2620- Can Lab) 

i n  185  m l  70% p e r c h l o r i c  acid and  20 ml H20, shake  for one  hour .  

Add 46.3 grams f e r r i c  perchlorate r Fe(ClOq)3 . 6H20 I 
(GFS 39) and  47 grams aluminum p e r c h l o r a t e  L A 1  (C loc )3  . 3H201 
(GFS 2)  Add 400 r n l  w a t e r  t o  d i s s o l v e ,  le t  settle o v e r n i g h t ,  d e c a n t  

i n t o  bottle and  make t o  1 l i ter  

x x i  i 

pH MEASUREMENTS 
Soil and drainage sediment samples are dampened w i t h  

water in a glass beaker to a pasty consistency. Demineralized 
water is used for this purpose as it has a low buffer caoacitv 
and thus does not influence the pH of the sample. Measurement 

is made with a Fisher Acument pH meter. Electrodes are stored 
in buffer overnight. A 30 minute warm up time is allowed fo r  

the instrument each morninE. A 10 ml aliquot is taken from 
water samples for pH measurement. 

I 



APPENDIX I11 



STATEMENT O F  QUALIFICATIONS 

A P P E N D I X  I11 

A.C. Hi tch ins  

601-535 Thurlow Street ,  Vancouver, B.C. V6E 3L6 

Education - U n i v e r s i t y  of Toronto - B.A. Sc.  1 9 7 0  
Universi ty  of Toronto - M.Sc. 1973 

Experience- AMAX of Canada Limited - S t a f f  Geologist  - 1 9 7 2  
t o  p resen t  

G.O. Skok 

2279 Berkley Road, North Vancouver, B.C. V7H 1 2 6  

Education - Windsor Secondary - Grade 1 2  

Experience- AMAX of Canada Limited - J u n i o r  Ass i s t an t  - 1 9 8 0  
F i e l d  Season 

G.W. Booth 

509-30 Charles Street W e s t ,  Toronto,  Ontar io  M4Y 1R5 

Education - Secondary - Universi ty  of Toronto Schools 1969-1973 
T e r t i a r y  - Western Aus t r a l i an  I n s t i t u t e  of Technology, 

1973-1974 Universi ty  of Toronto, 1974-1980;  
B.Sc. Geology 1978, M.Sc. Geology 1981.  

Scholarship t o  Pe r th ,  Western A u s t r a l i a ,  
t o  a t t e n d  t h e  Western I n s t i t u t e  of Technology. 

M.Sc. T h e s i s  Topic - The Pamiutuq Lake Ba tho l i th ;  a l a r g e  
(700 sq. km.) hypabyssal p o r p h y r i t i c  
a c i d i c  i n t r u s i o n  of Paleohelikan age loca ted  
i n  t h e  Baker Lake Basin of t h e  N.W.T. A 
p e t r o l o g i c a l ,  geochemical and geophysical 
evaluat ion of t h e  body has  been undertaken 
as p a r t  of.  a 1:250,000 scale r eg iona l  
mapping p r o j e c t  of t h e  B a s i n  i t s e l f ,  i n i t i a t e d  
by t h e  Geological survey of Canada i n  1 9 7 6 .  

Scholarships  - Rotary I n t e r n a t i o n a l  Student  Exchange 

Experience - 1973  - Undergroundand su r face  labourer ,  Agnico Eagle 
Gold Mines Ltd. 

1975 - Junior  Geologis t ,  Camflo Mines Ltd. 
1 9 7 6  - J u n i o r  Geologis t ,  Hol l inger  Mines Ltd. Labrador 

1 9 7 7  - Junior  Geologis t ,  United S iscoe  Mines Ltd. 
1 9 7 8  - Senior  Geologis t ,  Geological Survey of Canada, 

Mining Ltd. 

Precambrian Divis ion 

( con t ' d )  



1 9 7 9  - Senior Geologis t ,  Geological Survey of 

1 9 8 0  - Senior Geologist  - AMAX of Canada Limited - 
Canada, Precarnbrian Division 

1 9 8 0  F i e l d  Season 



A P P E N D I X  IV 



STATEMENT OF COSTS - 
A P P E N D I X  I V  

F i e l d  work on t h e  Heap 1 and Heap 2 claims w a s  
conducted  between June 8 t h  and June15 th ,  1980. Repor t  
p r e p a r a t i o n  r e q u i r e d  two days  i n  e a r l y  September,  1980. 

P e r s o n n e l  Employed 

G.W. Booth - 509-30 C h a r l e s  S t r e e t  W e s t ,  Toronto ,  O n t a r i o  
S e n i o r  G e o l o g i s t ;  1 0  days  @ 74.96/day 749 .60  

G.O. Skok - 2279 Berk ley  Road, North Vancouver, B.C.  
J u n i o r  A s s i s t a n t ;  1 0  days  @ 33.51/day 355.10 

Board and Camp S u p p l i e s  

20  man days  @ 25/day 250.00 

H e l i c o p t e r  

F r o n t i e r  H e l i c o p t e r s  Ltd.  - I n v o i c e  #6367 
F r o n t i e r  H e l i c o p t e r s  L td .  - I n v o i c e  #6378 

593.96 
412.50 

- Geochemistry - Rossbacher  Labora to ry  Ltd.  I n v o i c e  #0203 & 
#0282 
27 samples  a n a l y s e d  f o r  M o ,  Cu, Fe,  Ag, Pb, Zn, Au and 
W a t  8.55/sample 230.85 








