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SUMMARY 

This report summarizes work completed in 1980 on the 

Tootsee River property consisting of the HOT claims 1-80 located 

in the Yukon and the HEAP claims 1-32 in British Columbia staked 

in 1979. The claims cover Lower Cambrian calc-silicate units 

thought to.be the source of stream sediment tungsten anomalies. 

Previous property work in 1979 consisted of prelim- 

inary geological mapping and cutting of 40 km of grid over the 

most intensely skarned portions of the sequence. s 

During the 1980 field season, a program involving 

detailed geological mapping, soil sampling, panning, VLF-EM and 

magnetometer surveys was initiated to further evaluate the area. 

Results from mapping and soil geochemistry confirmed 

the presence of a rather broad zone of low grade tungsten 

mineralization in fractures which also contain pyrrhotite, 

pyrite, chalcopyrite, bornite and minor sphalerite. 

Northwest-trending magnetic highs and electromagnetic 

conductors occur in the zone of scheelite mineralization. 



INTRODUCTION 

General Statement 

Th i s  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 a  d e t a i l e d  

g e o l o g i c a l ,  geochemical and geophysical  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  ou t  between May 28 and June 

28, 1980. Work w a s  conducted under P r o j e c t  # lo68 by G.W. Booth, 

B.E.  Booth, G .O.  Skok of AMAX and P. Slominski ,  T. Knorr of 

J P  Geophysics. 

Prev ious  p rope r ty  work is 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 .  

Loca t ion ,  Access and Topography 

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

Columbia border  18  m i l e s  s o u t h e a s t  of Rancheria on t h e  Alaska 

Highway, w i th in  t h e  Watson Lake Mining D i s t r i c t  and Lia rd  

Mining Div is ion .  

Access t o  t h e  p rope r ty  is by h e l i c o p t e r  from Watson 

Lake, 85 km t o  t h e  e a s t  o r  Swi f t  River  50 km t o  t h e  w e s t .  
Heavy equipment can b e  t r a n s p o r t e d  t o  w i t h i n  12 km of t h e  

p rope r ty  by means of a bush road which ex tends  s o u t h  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  is c h a r a c t e r i z e d  by low 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 ten  showings ou tc rop  above tree l i n e  near  t h e  1500 m 
mark. The a r e a  is w e l l  d r a ined  by l o c a l  v a l l e y s ,  i n  which 

bedrock is covered l a r g e l y  by a l luvium and ground moraine.  

Claims Data . 
The Tootsee River  p r o p e r t y  c o n s i s t s  of H a l  #1-80 

c la ims  i n  t h e  Yukon and Heap #1-2 c la ims  of 16 u n i t s  each i n  

B r i t i s h  Columbia (F igu re  2 ) .  A l l  c la im p o s t s  are l o c a t e d  on 



t h e  p rope r ty  base  map and t h e  app rop 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  Quar tz  Mining Act. 

- 
Previous  Work 

AMAX crews panned major c r eeks  e a s t  of t h e  p rope r ty  

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

a s t e e p l y  d ipp ing  weakly minera l ized  c a l c - s i l i c a t e  sequence.  

Claims were s t a k e d  i n  1979 and p re l imina ry  geo log ica l  

mapping, rock ch ip  and panning surveys  were c a r r i e d  o u t .  Assays 

of up t o  150 ppm WO, and 320 ppm Zn were obta ined .  A 1 7  l i n e  

(40 km) g r i d  was added i n  September of 1979 i n  p r e p a r a t i o n  f o r  

t h e  1980 f i e l d  program. 

1980 ~ x p l o r a t i o n  Program 

S o i l  sampling was conducted over  t h e  p r o p e r t y  

at  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 s c a l e  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  was c a r r i e d  

o u t  concomitantly.  A l l  l o c a l  c r e e k s  d r a i n i n g  t h e  p r o p e r t y  were 

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 f o r  

s c h e e l i t e .  

VLF and magnetometer surveys  were completed over  t h e  

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

p o r t i o n s  of t h e  skarn .  
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I 

REGIONAL GEOLOGY 

The a r e a  is  u n d e r l a i n  by north-northwest  s t r i k i n g  

Cambrian t o  Devonian metasediments i n t ruded  by small apophyses 

of t h e  Cretaceous C a s s i a r  B a t h o l i t h .  Northeast  and northwest  

s t r i k i n g  f a u l t s  are common wi th in  t h i s  a r e a  and may be con- 

j uga t e  t o  t h e  Lia rd  and T i n t i n a  breaks  which bound t h e  a r e a  t o  

t h e  n o r t h  and northwest  r e s p e c t i v e l y .  S c a t t e r e d  base  me ta l ,  

t i n ,  and tungs ten  showings have been found t o  t h e  nor thwes t ,  

p a r t i c u l a r l y a l o n g  t h e  margins of t h e  C a s s i a r  B a t h o l i t h ,  bu t  no 

o r e  zone of major p r o p o r t i o n s  has  a s  y e t  been d i scovered  

w i t h i n  t h e  immediate a r e a .  

PROPERTY GEOLOGY 

General  Statement 

Heap 1-2 c la ims  were mapped a t  l:5O,OOO s c a l e  

(F igu re  2 ,  i n  pocke t )  du r ing  t h e  pe r iod  May 28 - June 4 ,  1980, 

fol lowed by H a l  1-80 claims from June 5  t o  23, 1980. 

Rock U n i t s  

The Tootsee  River  p rope r ty  is u n d e r l a i n  by a nor th-  

northwest  s t r i k i n g ,  now v a r i a b l y  skarned and ho rn fe l sed  

sequence of middle Cambrian-middle S i l u r i a n  l imes tone  and 

a r g i l l i t e  (Uni t  4 ) .  The zone of most i n t e n s e  c a l c - s i l i c a t e /  

h o r n f e l s  development r ep re sen ted  by U n i t s  4d,  4 e ,  4f on t h e  

accompanying map covers  an e l l i p s e  approximately 2500 m x 
\ 

1500 m i n  t h e  c e n t r e  o f  t h e  c la im group. 

Middle S i lu r ian-middle  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  b r e c c i a  o v e r l i e  t h e  calc-sil icate/  

h o r n f e l s  t o  t h e  southwest  and a r e  i n  f a u l t  c o n t a c t  w i th  Upper 

Devonian and Mis s i s s ipp ian  greywacke and a r k o s i c  g r i t s .  

Only two small monzonite and d i abase  dykes w e r e  

found i n  t h e  no r the rn  and c e n t r a l  s e c t i o n s  of t h e  Hot claim 
group. 



MINERAL1 ZATION 

Tungsten occurs mainly in the northern half of the 

property as scheelite in the form of fine grained disseminations 

in Units 4c - 4f. No spatial association with either quartz 

veining or fracturing was observed. Up to 15% pyrrhotite and 

minor pyrite mainly on fresh joint surfaces accompanies scheelite. 

Minor chalcopyrite, covellite, bornite, galena and occasionally 

sphalerite also occur in some fractures. 



GEOCHEMISTRY 

General Statement 

During t h e  1980 f i e l d  season a  t o t a l  of  632 s o i l  

samples were c o l l e c t e d  at  50 m spac ings  on t h e  g r i d ;  t h e  

e a s t e r n  ha lves  of l i n e s  1680N, 1920N and 2160W were sampled 

at  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 

ob ta ined  from t h e  a r e a  bo rde r ing  t h e  w e s t  s i d e  of t h e  Hal 

c la ims  i n  o r d e r  t o  e s t a b l i s h  background metal  concen t r a t i ons  

f o r  t h i s  p a r t i c u l a r  a r e a .  

Th i r ty - th ree  rock ch ip  samples were taken from t h e  

va r ious  l i t h o l o g i e s  on t h e  p rope r ty  mainly from t h o s e  bea r ing  

v i s i b l e  s c h e e l i t e .  

Twenty-seven pan and silt samples were ob ta ined  from 

l o c a l  s t reams  d r a i n i n g  t h e  p rope r ty .  Each pan sample was 

lamped t o  determine its r e l a t i v e  s c h e e l i t e  component. 

Samples were analyzed f o r  W,Mo,Cu,Pb,Zn,Fe,Mn,Ag, 

and Au. R e s u l t s  a r e  p l o t t e d  on F igure  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  covered by t h i c k  l a y e r s  of 

sphagnum moss, and w i t h  weakly developed r e d  brown B hor izons  

occur  i n  t h e  v a l l e y s  on t h e  p rope r ty .  These s o i l s  appear t o  

have formed from a  heterogeneous combination of t a l u s ,  g l a c i a l  

d r i f t  and al luvium. 

Along r i d g e s  and h i l l  s i d e s  t h e  B hor izon  is b e t t e r  

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  percen tage  

of rock fragments w i t h  dep th  of t h e  sample was observed.  

Although a  g l a c i a l  component is p r e s e n t ,  t ungs t en  v a l u e s  i n  

s o i l s  correspond c l o s e l y  w i t h  s c h e e l i t e  concen t r a t i ons  i n  

nearby ou tc rops  sugges t ing  t h a t  s o i l  anomalies a r e  a  good 

r e f l e c t i o n  of bedrock c o n c e n t r a t i o n s .  



R e s u l t s  

a )  S o i l s  E igh t  s e p a r a t e  anomalous zones a r e  ev iden t  

i n  t h e  contoured s o i l  sample d a t a .  The zones a r e  d i scont inuous ,  

t r e n d  nor thwes 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 co inc ide  wi th  

most i n t e n s e  c a l c - s i l i c a t e  development ( e . g .  l i n e s  1440-2160N). 

The average va lue  f o r  t h e  l i n e s  is approximately 100 ppm 

tungs ten  wi th  a maximum recorded concen t r a t i on  of .16% tungs t en .  

b) Rock Chips Like t h e  s o i l  ana lyses ,  s t r o n g l y  

anomalous rock ch ip  r e s u l t s  appear conf ined t o  t h e  c a l c - s i l i c a t e  

zone l o c a t e d  i n  t h e  sou th  c e n t r a l  p o r t i o n  of t h e  Hal c l a ims ,  i n  

p a r t i c u l a r  on L192ON. I n d i v i d u a l  a s s a y s  of up t o  600 ppm 

tungs ten  were recorded wh i l e  t h e  combined average of a l l  rock 

c h i p  samples w a s  70 ppm tungs t en .  

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  it w a s  t h i s  

mode o f  sampling 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  a r e a ,  t h e  

r e s u l t s  of  t h e  pan and silt survey were g e n e r a l l y  unimpressive.  

One average sample was found t o  con ta in  a  mere n i n e  g r a i n s  of 

s c h e e l i t e  and on ly  1 of t h e  27 concen t r a t e s  a t t a i n e d  t h e  100 

g r a i n  mark. 



GEOPHYSICAL SURVEYS 

In t roduc t ion  

A very low frequency e l ec t romagne t i c  (VLF-EM) survey 

and a magnetometer survey were conducted from June 1 2  t o  27 t o  

supplement t h e  geo log ica l  and geochemical e v a l u a t i o n  of t h e  

p rope r ty .  

The o b j e c t i v e s  of t h e  survey were t o  confirm two 

aeromagnetic anomalies which were p a r t i a l l y  r e s p o n s i b l e  f o r  

a t t r a c t i n g  a t t e n t i o n  t o  t h e  a r e a  on t h e  ground and t o  d e l i n e a t e  

t h e  e x t e n t  of  p o s s i b l e  massive p y r r h o t i t e  t ungs t en  s k a r n s  on 

t h e  p rope r ty .  

A Sabre  e l e c t r o n i c s  VLF-EM r e c e i v e r  tuned  t o  t h e  

t r a n s m i t t e r  l o c a t e d  a t  S e a t t l e ,  Washington and a Geometrics 

6 8 1 6  p ro ton  p reces s ion  magnetometer were used t o  conduct t h e  

surveys .  A Geometrics G-836 base  s t a t i o n  magnetometer was used 

t o  monitor f o r  magnetic s torms and t o  c o r r e c t  t h e  magnetometer 

survey f o r  d i u r n a l  v a r i a t i o n s .  

The surveys  were conducted by J .P.  Geophysical 

S e r v i c e s ,  2462 Thompson Dr ive ,  Kamloops, B.C. on a 40 km 

p i c k e t  g r i d  t h a t  was i n s t a l l e d  i n  1979. Readings were taken 

a t  25 m i n t e r v a l s  a long l i n e s  spaced 240 m a p a r t .  

P r e s e n t a t i o n  of R e s u l t s  

The VLF-EM d i p  a n g l e s  ( i n  degrees )  and r e l a t i v e  

h o r i z o n t a l  f i e l d  s t r e n g t h ( i n  % ) a r e  shown i n  p r o f i l e  (F igu re  5 ) .  

Conductor axes  are i d e n t i f i e d  by arrows.  The r e s u l t s  of t h e  

magnetometer survey a r e  a l s o  shown i n  p r o f i l e  (F igu re  6 )  

because t h e  l a r g e  v a r i a t i o n s  recorded could not  be e f f e c t i v e l y  

contoured.  

R e s u l t s  

A l a r g e  number o f  VLF-EM anomalies were recorded on 

t h e  p rope r ty .  



No at tempt  was made t o  r a t e  t h e  q u a l i t y  of t h e  

conductors  shown by t h e  arrows on F igure  5 because,  i n  t h i s  

c a s e ,  t h e i r  freauency is considered more important  than  t h e i r  

r e l a t i v e  q u a l i t y .  The anomalies a r e  concen t r a t ed  i n  a zone 

between l i n e s  1200N and 2400N i n  t h e  v i c i n i t y  of t h e  h i l l  near  

t h e  c e n t r e  of  t h e  g r i d .  The concen t r a t i on  v a r i e s  bu t  ach ieves  

a maximum of f o u r  anomalies p e r  200 m on l i n e  1680N between 

500E-700E and l i n e  2160N between 050W-150E. A sma l l e r  concen- 

t r a t i o n  occurs  on l i n e s  3600N and 3840N a t  t h e  peak of t h e  h i l l  

i n  t h e  northwest  co rne r  of  t h e  g r i d .  Most of  t h e  anomalies 

r e f l e c t  r e l a t i v e l y  shal low and narrow conduc tors ,  one obvious 

except ion  is a 50 m deep conductor on l i n e  OOON at  300E. The 

conductor which occu r s  a t  t h e  c r e s t  of  a h i l l  between l i n e s  

OOON and 240N a t  approximately 600W and t h e  broad anomalies 

over  t h e  h i l l  c e n t r e d  1920N, 050W are probably caused by topo- 

graphy. The wide l i n e  spac ing  d i scou rages  a t t e m p t s  t o  l i n k  

conductors  from l i n e  t o  l i n e  e s p e c i a l l y  i n  a r e a s  where t h e  

anomaly d e n s i t y  is h igh .  In  s p i t e  o f  t h e  wide l i n e  spac ing  

conductors  such as t h e  one a t  about 900E on l i n e s  3120N t o  

3840N seem t o  form cont inuous  f e a t u r e s .  The g e n e r a l  t r e n d  of 

t h e  conductors  conforms t o  t h e  northwest  s t r i k i n g  l i t h o l o g y .  

The magnetometer survey d e t e c t e d  a l a r g e  number of 

narrow "spiky" anomalies vary ing  up t o  s e v e r a l  thousand gammas. 

The r e l a t i v e l y  i n s e n s i t i v e  s c a l e  used i n  t h e  p r o f i l e s  t e n d s  t o  

mute anomalies less than  100 gammas. The magnetic anomalies 

which a r e  concen t r a t ed  i n  f o u r  main a r e a s  on t h e  g r i d ;  between 

l i n e s  1200N and 2640N, t h e  nor thwest  -corner ,  t h e  southwest  

co rne r ,  and on l i n e  480N between lOOE and 600E a r e  a l s o  caused 

by narrow and sha l low sources .  The 5000 gamma anomaly c e n t r e d  

a t  1440N,150W is probably a r e s u l t  of  t h e  super -pos i t ion  of . 
s e v e r a l  unresolved anomalies caused by narrow sou rces  r a t h e r  

t han  a s i n g l e  wide source .  Away from t h e s e  c o n c e n t r a t i o n s  of 

anomalies t h e  background response  is q u i t e  uniform. The zones 

of magnetic anomalies g e n e r a l l y  c o r r e l a t e  w i t h  an i n c r e a s e  i n  

t h e  number of VLF-EM conductors  bu t  i n  d e t a i l  no t  a l l  t h e  

magnetic anomalies c o r r e l a t e  w i th  i n d i v i d u a l  VLF-EM conductors  

and vice-versa .  



Discussion of R e s u l t s  

The main ( c e n t r a l )  zone of VLF-EM and magnetic 

anomalies o u t l i n e s  t h e  zone of most i n t e n s e  c a l c - s i l i c a t e  

development, h o r n f e l s i n g ,  and geochemical anomalies.  S ince  

no massive su lph ide  s k a r n s  were observed and g r a p h i t e  is not  

p r e s e n t  on t h e  p r o p e r t y ,  t h e  anomalies probably r e f l e c t  

narrow bands of s u l p h i d e s .  The r e s u l t s  sugges t  t h a t  t h e  

s u l p h i d e s  occur  i n  t h r e e  d i f f e r e n t  modes: p y r i t e  a lone  (VLF- 

EM anomalies l a c k i n g  a magnet ic  response) ,  p y r i t e  and 

p y r r h o t i t e  ( co inc iden t  VLF-EM and magnetic anomal ies ) ,  and 

p y r r h o t i t e  a lone  (magnetic anomalies)  i n  i n s u f f i c i e n t  amounts 

t o  cause  a conductor .  The mapping was no t  done i n  s u f f i c i e n t  

d e t a i l  and ou tc rop  exposures  were not  f r equen t  enough t o  

i d e n t i f y  t h e  cause  of i n d i v i d u a l  VLF-EM magnetic anomalies.  

S c a t t e r e d  conductors  and magnetic anomalies o u t s i d e  t h e  a l t e r -  

a t i o n  zones i n d i c a t e  t h a t  s u l p h i d e s  occur  i n  u n a l t e r e d  sediments 

a s  w e l l .  

The c e n t r a l  and nor thwestern  zones of magnetic 

anomalies appear  t o  be  r e s p o n s i b l e  f o r  t h e  two magnetic 

anomalies recorded by t h e  government aeromagnetic survey.  The 

aeromagnetic survey s e n s e s  t h e  series of narrow anomalies a s  

a "lumped" source .  D i r e c t  evidence of a concealed i n t r u s i o n  

( a  broad magnetic high o r  low on which t h e  narrow magnetic 

f e a t u r e s  a r e  superimposed) is not  ev iden t  i n  t h e  r e s u l t s  of  t h e  

magnetometer survey.  

The i n c r e a s e  i n  t h e  number of conduc tors  and magnetic 

anomalies i n  t h e  c e n t r e  o f  t h e  g r i d  s u g g e s t s  t h a t  s u l p h i d e s  w e r e  

hydrothermally i n t roduced ,  l end ing  i n d i r e c t  suppor t  f o r  t h e  

presence  of a sha l low(?)  i n t r u s i v e .  The response  of a concealed 

massive su lph ide  skarn  a t  t h e  i n t r u s i v e  c o n t a c t  would be  e f f e c -  

t i v e l y  masked by t h e  anomalies caused by t h e  sha l low u n r e l a t e d  

su lph ides .  



INTERPRETATION AND ECONOMIC POTENTIAL 

Although on ly  one o r  two dykes and smal l  amounts of 

qua r t z - f e ld spa r  porphyry f l o a t  were observed on t h e  p r o p e r t y ,  

t h e  combined evidence of numerous VLF-EM conductors ,  magnetic 

anomal ies ,  t h e  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 t u n g s t e n ,  

l e a d ,  z i n c  and molybdenum i n  bo th  s o i l s  and rock c h i p s  suggest  

t h a t  a sha l lowly  bu r i ed  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 .  

I The d a t a  c o l l e c t e d  t o  d a t e  does  no t  r u l e  o u t  t h e  

p o s s i b l e  p resence  of hiph-grade tungs t en  skarn  o r  a tungs ten  

stockwork d e p o s i t .  

Extensive  development o f  h o r n f e l s  and c a l c - s i l i c a t e ,  

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 t h e  

pre,sence of porphyry dykes t e n d  t o  sugges t  a stockwork-type 

d e p o s i t ,  bu t  t h e  absence of q u a r t z  v e i n i n g  down g rades  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  c o a r s e  g r a i n e d  high-sulphide s k a r n s  have been 

found on t h e  p r o p e r t y  bu t  t h e  s e t t i n g  is s i m i l a r l y  favourab le  

f o r  h igh  grade tungs ten  skarn  i f  a s u i t a b l y  r e a c t i v e  limy u n i t  

were t o  occur near  t h e  i n t r u s i v e  c o n t a c t .  
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Kod5bacher d a b o r a t o r y  
GEOCHEMICAL INALYSTS IL ASSAYERS 

April 30. 1974 

S M 4 R Y  OF SOME AN4lYTICAL TECHNIQUES CURRENTLY IN USE AT 
RSBACHER LABORATORY 

A 4N4LYTICaL TECHNIQUES FOR GEOCHEMICAL SAMPLES - .- -- -- . .- 

SMF'LE PREP4RfTlON .. .. 

Packages of samples are opened as soon as they arrive 

at the laboratory and the bags placed in numerical sequence in 

an electrically heated sample drier (maximum temperature 70'~). 

After drying soil and sediment samples they are lightly 

pounded with a wooden block to break up aggregates of fine 

oarticles and are then passed through a 35 mesh stainless steel 

sieve. The coarse material is discarded and the minus 35 mesh 

fraction replaced in the original bag providing that this is 

undamaged and not excessively dirty. 

Rock samples are exposed to the air until the outside 

surfaces are dry; only if abnormally wet are rocks placed in the 

sample drier. Rock samples are processed in such manner that 

a fully representative 1/2 g. sample can be obtained for analysis. 

The entire amount of each sample is passed through e jaw 

crusher and thus reduced to fragments of 2 nnn. sire or less. A 

m i n i m  of 1 kg. isthenpassed through a pulverizer with plates 

set such that 95% of the product will pass through a 100 mesh 

R-PL rr;,c 

cmrnp.4 r e  r - , r L -  chin ~a-yrle+ - n n r r n l  lv r o n ~ i  st o f  5n-e 

re" c m l l l  frr-nonrs h-nkon f r n m  i,nw.l~afh~-rd ?>?rrron w;th a steel 

h a m - r .  ~ n r h  frament weiahs c o m ~  50 -3. Yrrn~lps a r p  "la-ed 

in s r r o n -  oolvthene bags ard sealed with non-contadlatine w i r e  

t ebs .  5arnples are rpst-jcted t o  a sin~le rock tvpe and ohvimls 

mineralization is avoided. 

Snil, sediment and rock samples are packed securely in 

cardhoard boxes or canvas sacks and dispatched by raed ar air. 



:,-I  atlo, lo,^, 

1 .  s e t  1 galma/ml t o  r e a d  40 e q u i v a l e n t  t o  20 gar,ma/gn 

F a c t o r  i ;< mete r  r e e d m g  

Check s t a n d a r d s  

4, 10,  20, 40 ppm Ag i n  sample  

2. S e t  1 5  g m a / m l  t o  100 e q u i v a l e n t  t o  100  ppm 

Check s t a n d a r d s  

40. 105 ppm 

F a c t o r  d i r e c t l y  i n  ppm Ag 

3.  R o t a t e  Suner t o  maximwn a n g l e  

S e t  10 .0  gamma/ml Ag t o  r e a d  100  

Check s t a n d a r d s  

100,200,400,1000 ppm Ag 

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

4 .  Samples h i g h e r  t h a n  1005 ppm shou ld  be r e - a n a l y z e d  by a s s a y  

p rocedu re  

5 .  ~ ~ ~ k g r ~ ~ ~ d  c o r r e c t i o n  f o r  sample  r e a d i n g  between 1 t o  S ppm 

C a l i b r a t e  AA i n  s t e p  1 

~ i a l  wavelength  t o  300 (peak)  

Read t h e  samples  a g a i n  

S c b t r a c t  t h e  background r e a d i n g  from t h e  f i r s t  r e a d i n g  

S t a u l a r d s  

1. 1001) gaima/ml. Ag - 0.720 gr,~ Ag,S04 d i s s o l v e d  i n  20 mls i;x103 

a x 3  d i l u t e  t o  500 mls 

2 .  l i d  gmma/nil Ag - 10  mls of  above + 20 mls liC104. d i l i t t  t o  

1 3 7  ,.Ls 

P i p e t t e  .2, .5, 1, 2, 5, 1 0  mls of 103  gmuna/ml ail6 2, 5 ;.As L.;;; 

ganr,,a/ml d i l u t e  t o  100  mls w i t h  20% HC104. This e ~ ~ v a l e n t  t o  

4, 10,  20, 43, 100,  203, 400, and 1000 ppm Ag i n  t h e  sPinple .53 gm 

6 i l s t e d  t o  1 0  ml s .  

necoverv S t a n d a r d  

P i p e t t e  2  mls o f  5  gar.ma/nl Ag i n  mix a c i d s  i n t o  a sample and 

carry t h r o u g h  t h e  d i g e s t i o n .  T h i s  s h o ~ l d  g i v e  a r e a d i n g  of 20 

ppm Ag + o r i q i n a l  sample  c o n t e n t .  

Fo l low  t h e  g e n e r a l  geoc i~emica l  p r o c e d u r e  for  sample ? r e p a r a t i o n  

anL d i g e s t i o n .  

 or low a s s a y  Ag, t h e  same p r o c e d u r e  i s  u s e d .  Ag i s  t h e n  c a l c c -  

l a t e d  i n  oe / t on .  

1 ppm = ,0292 a z / t o n  

c o n v e r s i o n  f a c t o r  

o d t o n  = ,0292 x  ppm Ag 



Procedures f o r  Collect ion and Processing 

of  Geo~llemical S m p l e s  

Analy t ica l  Methods for  Ag, Mo, Cu, Pb, Zn, 
Fe, !In. N i ,  Co and : I  i n  sediments and s o i l s ;  
Mo, Cu, Zn, N i  and S04-- i n  waters. 

Anar zxplorat ion,  Inc. 
Vancouver Office.  

Septer ber 1970 

S?C?LI: COLLZCTICN 

S o i l s  - 
B !lorizon mate r ia l  i s  saxpled an?. t:ius organic r i c h  

t o p s o i l  and leached upper subaoi l  are avoided. Occasionally 

organic r i c h  s w ~ p l e s  have t o  be taken i n  swampy depressions. 

Samples are taken by hand from a small excavation 

made with a c a s t  i r o n  mattock. Approximately 200 qms of Sner 

grained mate r ia l  is  talien and place?. i n  a n ~ ~ h e r e d ,  high wet- 

s t r e w t h ,  m a f t  paper bag. The bags are c losed  by fo ld ing  and 

do not have metal  t a b s .  

Obeervations as t o  t h e  n a t c r e  o f  t i e  sa:.ple an? t h e  

environment o f  t h e  sariplc s i t e  are nade i n  t h e  f i e l d .  

mainaqe  Sediments 

Active aed iven ts  K e  t aken  by hand fro% t r i b u t a r y  

drainages ~ h i c h  are genera l ly  of f i v e  square n i l e s  catchment 

or l e s s .  Composite samples are ta!:en of  t h e  f i n e s t  n a t e r i a l  

a v a i l a b l e  from as near a s  poss ib le  t o  t h e  c e n t r e  OF t h e  dra:.naos 

channel t h c s  avoiding co l lapsed  banks. >!ore tlian one s a l p l f  i s  

taken i f  marke?. mineralogical  o r  t e x t u r a l  seqre$at ion of tine 

sediments is evident .  

Some 200 gn of f i n e r  = a t e r i a l  i s  c o l l e c t e d  c n l e s s  t h e  

sediment i s  cnusual ly coarse i n  which case  t:ie weight i s  

i n c r e a ~ e d  t o  1 ko. Sam?les are placed i n  t h e  sare t2?e 05 

:*aft paper bag as are e ~ p l o y e d  i n  s o i l  saxpl ioo.  Vator 

Samples a rc  taken a t  a l l  appropr ia te  s i t e s .  Approrimatel:- 100 

m l ;  me sampled and placed i n  a clean, screw sealee,  poJ.:t:~ene 

b a t t l e .  O!:servations arc nade a t  ez?h s i t e  reg,v<in? t!le 

env5ron;iant nnC nat:re o: t . le sari-le. 



ANALYTICAL PaOCEDURES 

SF:ver 
1. - T h i s  p rocedu re  covers a r a n g e  of s i l v e r  i n  t h e  sample 

from l e s s  t h a n  . 5  t o  1000 ppm 

2. Sumlary o f  ~ e t h o d  - The san,ple i s  t r e a t e d  w i t h  n i t r i c  and pe r -  

c h l o r i c  a c i d  m i x t u r e  t o  o x i d i z e  o r g a n i c s  and s u l p i i i l e s .  T . l e  

s i l v e r t h e n  i s  p r e s e n t  as  p e r c h l o r a t e  i n  aweow s o l ~ t i o n .  The 

c o n c e n t r a t i o n  i s  d e t e r m ~ n e d  by a t o m i c  a b s o r p t i o n  apectro?;.oto- 

me te r  

3 .  Interferences - S i l v e r  below 1 g w t a / m i  i s  n o t  v e r y  s t a j l e  

i n  s o l u t i o n .  M a i n t a i n i n g  t h e  s o l u t i o n  i n  23/. per ;h :arx  r e -  

v e n t s  s i l v e r  b e i n g  abso rbed  on  t h e  g l a s s  c o n t n l i l e r .  i*ter...ina- 

t i o n  must be comple ted  o n  t h e  same day as t h e  d i g e s t i o n .  

Samples h i g h  i n  d i s s o l v e d  s o l i d s ,  e s p e c i a l l y  c a l 2 i ~ n .  

cause h i g h  background abso rbance .  T n i s  background absorza.ice 

must be c o r r e c t e d  u s i n g  an  a d j a c e n t  Ag l i n e .  

S i l v e r  AA S e t t i n q s  P . E .  290 

Lamp - Ag 

C u r r e n t  4 ma p o s i t i o n  3  

S l i t  7 A  

wave l eng th  3231A D i a l  287.4 

~ u e l  - a c e t y l e n e  - f l ow  - 1 4  

O x ~ d a n t  - a i r  - flow - 1 4  

~ v r n e r  - t e c h t r o n  A q S l  i n  l i n e  

Maximum Con". 3  t o  4x 



Zn Gcocl>cn~ical A?, S c t t i n x  

Lsmp Zn 

Current  1 #3 S l i t  20A 

Wave l eng th  2133 Dial  84.9 

Fuel - Acetylene Flow 14 

Oxidant - A i r  Flow 1 4  

B u r n e r  - P.E .  s h o r t  path  90' 

Range 

0 - 20 g m a / m l  Factor  4 x  - 0 t o  400 npm 

0 - 50 ganuna/ml Factor  10x -0 t o  1000 ppm 

For Waters - ~ u r n e r  AB- 51 i n  l i n e  1 ganima/ml r e a d  100 t o  g ive  0 

t o  1000 ppb 

High Zn Burner 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 gmta/ml  read 0 t o  20 Factor  400 x 

Pure Standard 10,000 g m d n i l  

1 gm Zn dissolvec' ,  HzO, HC1, HN03, HC104, fumed t o  HC104 - 
make up t o  100 "11s H20 

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

0 t o  200 gamma/ml zn use  combined Cu, N i ,  Co, Fb, Zn s t a n d a r d s  

Pipette 

1, 2, 3, 5 ,  8, 10 mls of 10,000 garma/ml - d l l i i t e  t o  103 nils 

wit.)  20% HC1O4 t o  g i v e  

100, 200, 300, 550, SOU, 1000 gai.nn/ml Zn fo r  high :ta.;dards 

CO Geoshen~~cal  .\A S e t t i n q  

Lamp - 5 m u l t i  element 

c u r r e n t  10  #4 S l i t  2.4 

Wavelength 2407 Dial  133.1 

Fuel - Acetylene Flow 14  

Oxidant - Air  Flow 14  

- 
Burner - AB 51 i n  l i n e  

Range 

0 - 10  gama/ml read  100 Factor  2 x read ing  t i  235 ppm 

0 - 20 ganma a1 read  100 Fac to r  4 x read ing  to 400 ppn 

Burner a t  maximum angle  

0 - 100 gamma/ml r e a d  100 Factor  20 x read ing  t o  2000 p m  

0 - 200 g m a / m l  r e a d  100 Fac to r  40 x r e a d i n g  to 4002 ppm 

Standards  - 1000 g-m/ml 

1.000 9 c o b a l t  metal  d i s s o l v e d  i n  HC1, HNO, an2 f i r e d  i n t o  

HC104, d i l u t e  t o  1 l i t e r  

P i p e t t e  

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

with  20% HC1O4 

T h i s  g ives  

l o ,  20, 100, 200 gamma/ml Co 

Mixed - combination s t andards  o f  Cu, N i ,  Ca, Pb, Zn 

o f  

1, 2. 5, 10, 20, 30, 50, 30, 100, 150, 200 gani..a/nl a r e  ~ s e d  

for c a 1 i : x a t i o n  



5 , '  G i  R A  S r t t l l i q  

L ~ W ?  f i u l t i  e l c n e n t  c a .  NI, Co, ~n Cr 

C u r r e n t  10  C4 S l i t  7A 

Wave l e n g t h  4030.8 D i a l  425.2 

f u e l  - Ace ty l ene  Flow 1 4 . 0  

Ox idan t  - Air  Flow 1 4 . 0  

B u r n e r  - P.E. s h o r t  p a t h  ( O r  AB 50)  

Range 

0  - 100 g-a/ml F a c t o r  20x - 0 t o  2050 ppsi 

0  - 200 ganma/nrl F a c t o r  40x - 0 t o  4000 ppm 

Burner 90' 

0  - 1000 g;muna/rcl F a c t o r  200x - 0 t o  2v.030 ppn. - 

0 - 2090 gamma/ml F a c t o 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 F a x o r  4 x  - 0 t o  400 ppnl 

S t a n d a r d s  

F i s n e r  10.000 ganma/ml ( ml)  

l o x  D i l u t i o n  1000 qamba/nd 

P i p p e t t e  

.5, 1, 2, 3, 5 ,  3, lo ,  ml o f  1000 gamnmdral 

2, 3, 5, a, lo ,  15, 20 a1 o f  10.000 g a n m a h l  d i l u t e  t o  100  

mls w i t h  20% HC104. T h i s  g i v e s  

5, 10,  20, 30. 50, 80, 100. 200, 300, 500. 0  103U. 1503, 

2000 gm./m1 

xi 

:xo G - o : ~ ~ c z . , L ~ - I  AA s - t t i a q  

Larip ASL li/C 10 

C u r r e n t  5  #5 S l i t  7A 

Wavelength 3133 Dia l  260.2  

Fbe l  - Ace ty l ene  Flow 1 2 . 0  t o  g i v e  1' r e d  f e a t h e r  

O x i d m t  - N i t r o u s  oxide Flow 14 .0  

aurner - AB 5 0  i n  l i n e  

C a u t i o n  r e a d  t n e  Operation u s l n g  N,O and a c e t y l e n e  f1m.e a t  

end o f  g e n e r a l  AA procedu re  

Range 

0 - 1 0  ganma/ml F a c t o r  2x - 0 t o  200 ppm 

R o t a t e  burner t o  nax. a n g l e  

0  - 50 ganma/ml F x t o r  10  x 0 t o  1030 ppm 

0 - 100 gamma/ml F a c t o r  20 x  0  t o  2000 ppm 

Standa rd -  1000 gamrnr/ml 

D i s s o l v e  ,750 gnis ~ o 0 ~  ( a c i d  n ,o lyhdic)  w i t h  2" rills H,O, 6 

lumps NaCn, wnen a l l  d i s s o l v e d ,  add 20 ml s  HC1, B i l u t e  t o  5 ~ 0  mls 

100 gitnima/ml - 1 0  x d i l u t i o n  

P i p e t t e  

.2, .5,  1, 2, 3, 5, e ,  1 0  ml s  o f  100 gana,a/nl 

2, 3, 5, 9, 1 0  m l s  of 1000 ganundml add 5 mls 1% A1C13 

and d i l u t e  t o  100 ml s  w i t h  Z W  E l 0 4  

T h i s  g i v e s  

.2,  . 5 ,  1, 2, 3. 5, S, 10, 20. 30, 50. $0, 100 gam,or/n.l KO 



: I :  ::. S c t t i n q  

Larill 51.1.1 e iu or 

5 m u l t i  element 

Cur ren t  1 0  £or m u l t i  e lement  #4 S l i t  7A 

4 for s i n g l e  #3 S l i t  7A 

Wavelength 3247 Dia l  280 

aurner Techtron AB 51 (For Cu i n  mtrral  w a t e r s )  

P.E. S h o r t  Path (For qeochem) 

Fuel Acetylene Flow 1 4  

Oxidant Ai r  Flow 14  

Range 

0 - 5 gamma/ml Fac to r  1 x  t o  100 ppm ( f o r  low Cu) 

3 - 20 qamnra/ml Fac to r  4x t o  400 ppm 

Blizner 90- 

0 - 200 gamma/ml Fac to r  4 0 i  t o  4000 ppm 

iravelength 2492 D i a l  147 

BLrner i n  l i n e  

Range 

0 - loo0 gamma/ml Fac to r  2OOx t o  20,000 ppm 

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

ai.;her range than  40,000 ppm r e q u i r e s  l o x  d i l u t i o n  

Standards  

10,000 gamma/ml 

1 .000 9 metal  ~ o w d e r ,  H,O, HC1, m 0 3  u n t i l  d i s s o l v e d ,  add 

HC104 , fume d i l u t e  t o  100 m l s  

XV 

l u S O  gar.ma/ml 13x d i l u t l o n  above i n  22k /.IS10 4 

20110 ganum/nl 20 r ~ l s  10,000 gmundml - d l l i t e  t o  120 iiils ~n 

20% HC104 

100 gamla/ntl l o x  d i l u t i o n  1000 gammahl d i l u t e  t o  :00 m l s  i n  

20% HC104 

200 gama/ml l o x  d i l u t i o n  2000 ganuna/rr.l d i l u t e  t o  103 nls i n  

20% HC104 

P i p e t t e  

1, 2, 3, 5, 3, 10 m l s  100 garrma/ml - d i l u t e  t o  100 m l s  wi th  

2056 HC104 t o  g ive  1, 2, 3, 5, 8 ,  10 gamma/ml 

Combined s t a n d a r d s  Cu, N i ,  Co, Pb, Zn 

1. 2, 5, 10. 20, 30, 50. DO, 100. 150, 200 ganma/ml 



xvi 

Ph G~oc i l cmi?a l  An S e t t i n 2  

Lamp ASL H/c Pb 

C u r r e n t  5  nia S l i t  7R 

Wave l e n g t h  2033 D i a l  253 

Fue l  - acet ; , lene  Flow 1 4  

Ox idan t  - a i r  Flow 1 4  

B u r n e r  AB 51 i n  l i n e  

Range 

0  - 20 gi.nma/ml t o  r e a d  0  t o  3 5 .  F a c t o r  5x S t o  5 2 0  ppnm 

0 - 290 g m . n / n , l  t o  r e a d  3 t o  6 5 .  F a c t o r  53x O to 50JS ppm 

S t a n d a r d s  - 10,000 gilmma/rul 

1 .000 plrre me ta l ,  d i s s o l v e d  i n  LUi03. funed t o  IiclOi make up 

to 100 mls i n  20% HC104 

1300 gar.rna/ml and 10" gsno.a/ml S u c c e s s i v e  lOx d i l ~ t i o n s  i n  

20% HC104 

P i p e t t e  

1, 2, 5, 5, 1 0  m l s  1i.i) gar.ma/ml 

2, 5 ,  a, l o ,  20 ml s  1003 gru.eia/ml d i l u t e  t o  103  m l s  i n  20% 

HC104 t h i s  g i v e s  

1, 2, 5, 9, 10, 20, 50, 3, 100, 200 g=mnla/n.l 

Conhined S t s o d a r d s  Cu, Ni, Co, P b ,  Zn, are used as i i o r h n q  

s t enda r6 ;  

xvii 

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

Reagents  and aopaea tu s  

T e s t  t u b e s  - o v r e x  d i s p o s a b l e  

T e s t  t u b e s  - Screw c a p  

Bunsen Burner 

F l u x  - 5 p a r t s  Na2C03 

4 p a r t s  NaCl 

1 p a r t  mO3 p u l v e r i z e d  t o  -80 mern 

7% SnC1, i n  50% HCl 

20% KSCN i n  H,O 

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

9 p a r t s  c a rbon  t e t r a c h l o r i d e  - 
S t a n d a r d s  

l o 0 0  g a m a / n l  W 

.18 gma Na,W04 2H,0 dissolved i n  H20, make u p  t o  100 ~ l s  

100  ganmdml,  1 0  ganma/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 ,  1, 2. 3, 5, 8, 1 0  el o f  1 0  g m a / i . . l  

and 1.5, 2 mls  of  100 garrma/ml - d i l u t e  t o  10  mlr  

c o n t i n u e  from step #4 

A r t i f i c i a l  c o l o r s  - Nabob p u r e   emo on E x t r a c t ,  d i l u t e  w i t h  ::: 

e t h a n o l  and wa te r  t o  match.  T i g h t l y  s e a l  t h e s e  f o r  peri..anent 

s t a n d a r d s  

P rocedu re  

1. weigh 1 . 0  gran, sample,  add 2 9r.t f l u x ,  n , i x  



xii 

Fc Geoshemlc;ll A A  S e t t i n g  

Lrmp - Fe 

- Do n o t  use m u l t i  e lement  Fe 

C u r r e n t  10  #4 S l i t  2A 

Wavelength 3440.6  D ia l  317 .5  

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

Ox idan t  - Air  Flow 14 .0  

Burner - PE S h o r t  Pa th  93' 

Range 

0 - 5000 ganmdn.1 0 . 1  x % - J t o  15.0% 

0 - 10.000 gamma/ml 0 . 2  x % - 0 t o  20.0% 

Nigher Fe - 10  x d i l u t i o n  

S t a n d a r d s  10.000 gnnuna/ml 

Weigh 5.000 gnls i r o n  w i r e s ,  i n t o  beakcr, add H,O, HCl, m 0 3 ,  

~ ~ 1 0 ~ .  h e a t  t o  HC104 fumes. Add .HCl04 t o  100 mla + 153  nJs 

H,O, warm, d i l u t e  t o  500 fi.16 

P i p e t t e  

1, 5, 10, 20, 30, 511. 80  mla 10 ,500 genaia/ml d i l u t e  t o  160 

mls w i t h  20% HC104 t o  g i v e  

100, 500, 1000, 2000. 3000, 5000, a000 ganmdn.1 t o  be 

e q u i v a l e n t  t o  .2 ,  1 . 0 ,  2.0, 4 .0 ,  6 . 0 ,  10.C%, 16.0% Fe i n  geoclienl 

silmp1e 

xiii 

N i  Gcoclienlical n A  S e t t i n q  

L m p  P.E. H/C. N i  or m u l t i  e l emen t  Cu, N i ,  CO, Mn, Cr 

C u r r e n t  10  #a, S l i t  2A 

Wave l e n g t h  3415 Dia l  312 .5  

f i l e  - A c e t l y l e n e  Flow 14 .0  

Ox idan t  - A i r  Flow 14 .0  

B u r n e r  AB 51 i n  l i n e  

Range 

0 - 20 gamma/ml F a c t o r  4 x  - 0 - 400 p p  

0 - 100 gnmia/ml F a c t o r  2Ox - 0 - 20d0 gamma  

45* 0 - 200 gamma/ml. F a c t o r  40x - 0 - 4000 ppm 

0 - 500 gamma/ml F a c t o r  10Ox - 0 - 10 ,000  ppm 

N i  i n  w a t e r s  and very low r a n g e s  

Wave l e n g t h  2320 D i a l  113  

Range 0 - 5 gamma/ml F r c t o r  l x  - 0 - 100  ppm 

S t a n d a r d s  10 ,000 ganma/ml 

1 .000 cpn p u r e  N i  m e t a l  d i s s o l v e d  i n  HC1, HN03, Hi3104 t o  

p e r c h l o r i c  fumes, d i l u t e  t o  100 n l  H,O 

1000 g;lmma/ml and 1 0 J  gamnahd  S u c c e s s i v e  l o x  d i l u t i o n s  la 2W HS10. 

1, 2, 5, 8 ,  1 0  m l s  of 100  ganma/ml 

2, 5, 8, 10  ml s  1000 garrma/ml 

2, 5, a, 10  ml s  10 ,050 g a n ~ m a h l  - d i l u t e  to 100 m i .  i n  22% 

HC104. T h i s  g i v e s  

I., 2, 5, o, 10, 20, 5 0 ,  ?O, 105. 2U0, 5GJ. I,.,,, l,,,.,,~: ?...::.a/...i X~ 

Coi,.;riied S t a n d a r d s  - cu,  N i ,  CO, Pb. Z n  i s  bsed a +  7 wo:i.-.;~ 

s t a n d a r d  



xvi i i 

2.  S l n t c r  i n  r o t a r y  f o r  2 t o  3  1 . i n u t e s  ( F l u x  d u l l  reai ior m e  

n . i n r t e )  

3 .  c o o l ,  add 1 0  m l s  H,O, h e a t  i n  s and  b a t h  t o  b o i l i n g ,  c o o l ,  let 

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  set t le  

5.  Take 2 ml a l i q u o t  i n t o  screw cap tes t  t u b e  

6 .  Add 7 mla SnCIZ, h e a t  i n  h o t  w a t e r  b a t h  f o r  5  minu te s  (80DC) 

7 .  Cool t o  less t h a n  15'C 

8. Add 1 ml 20% KSCN, mix ( i f  lenmon ye l l ow;  conipare c o l o r  

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

9 .  Add ; m l  e x t r a c t a n t ,  cap, s h a k e  v i g o r o u s l y  1 minu te  

10 .  Con~pare  color 

xix 

i i o l  j , ' e n c m  i n  ::;tc; F r . . . 5 7 C '  

I .  T;:an-.Cer 50 mls t o  1.25 r e p o r a t o r y  funnel 

2. Add 5  nil .2% f e r r i c  ch lo r i r l e  i n  conc HC1 

3.  Ad2 5  m1.q o f  mixed KSCN and SnCI. 

4 .  Zdd 1 . 2  ml s  i sop ropy l  e t h c r ,  shake f o r  1 minu te ,  an? oilow 

phases t o  s e p u a t e  

5 .  D-ain o f f  w a t e r  

6 .  Conpare t h e  c o l o r  o f  e x t r a c t a n t  

S t a n B a r d i e a t i o n  

P i p e t t e  0, .2, .5, 1, 2, 3, 4, 5, I s  0 1 g / l  i d  1 1.5,  

2, m l s  o f  l o  gaama/ml d i l u t e  t o  50 ml s  w i t h  deminera l -zeC &O, and  

c o n t i n u e  s t e p  #2. 

T . i s  e q l l ~ v a l e n t  t o  - 

1, 4, 10, 20, 40, 60, 30, 100,  200. 300, 400 p ? b A o  

A r t i f i c i a l  c o l o r  - ~ a b o b  orange e x t r a c t  d i l u t e  w i t h  1 : l  H20 t o  

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

SnCla - 15% i n  .15% KC1 

300 gm SnC12 . 2H20 + 330 mls HC1, u n t i l  SnC1, d i s s o l r e C  

d i l u t e  t o  2  l i te rs  

KSCN - 517 i n  11,O 

Miied SnCl* - KSCN 

3 p a r t s  SnCla to 2 p r ' r t s  KSCN 



wntcr Snnplesw For AA 

I .  cu - 2 gawin/nil reads 00 scale therefore 1 unit = 25 pph 

2. zn - I ganuoa/nil reads full scale therefore 1 unrt = 10 pph 

3. ~i - 2.5 ganimah.1 reads 50 scale tilerefore 1 =nit = 50 ppb 

Burner: long slot techtron burner in line 

xxi 

Sclphatc in Natural Waters 

1. Pipettc 0.5 ml sulphate reagent mix into a colorimetric tube 

2. ~ d d  5 ml water sanple and mix 

3. mad at 3439uagainst a demineralized watcr blank 

4 .  Read again at 4 v n d  subtract from sulphate reading 

5. Calculate ppm sulphate from the graph 

Reaqent 

Dissolve 54 grams red mercuric oxide (J.T. Baker 2623- Can Lab) 

in 185 ml 7096 perchloric acid and 20 ml H,O, shake for one hour. 

Add 46.3 grams ferric perchlarate T Pe(C104)3 . 6H20 I 
(GFS 39) and 47 grams aluminum perchlorate 1 A1 (C105)3 . 3H,O 1 
(GPS 2) Add 400 ml water to dissolve, let settle ovrrni~ht, decant 

into bottle and make to 1 liter 

xxii 

eH_cE4SURFMENTS 

Soil and drainage sediment samples are dampened with 

water in a pla-s beaker to a pasty consistency. Demineralized 

water is used for this purpose as it has a low buffer caoacity 

and thus does not  influence the pH of the sample. Measurement 

is made with a Fisher Acment pH meter. Electrodes are stored 

in buffer overnight. A 30 minute warm up time is allowed for 

the instrument each mornins. A 10 ml aliquot is taken from 

water samples for pH measurement. 

ROSSBACHER L4BORATORY 





STATEMENT OF QUALIFICATIONS 

APPENDIX I11 

A.C. H i t ch ins  

601-535 Thurlow S t r e e t ,  Vancouver, B.C. V6E 3L6 

Education - Unive r s i t y  of  Toronto - B.A. Sc. 1970 
Un ive r s i t y  of  Toronto - M.Sc. 1973 

Experience -AMAX of Canada Limited - S t a f f  Geologis t  - 1 9 7 2  
t o  p r e s e n t  

J.L. LeBel 

601-535 Thurlow S t r e e t ,  Vancouver, B.C.  V6E 3L6 

Education - B.Sc. (1971) Queens '  Un ive r s i t y  - Geological  Engineering 
- Geophysics Option 

M. Sc. (1973) Un ive r s i t y  of  Manitoba - Geophysics 

Experience -5/70-9/70 - AMAX Exp lo ra t ion ,  Inc .  Vancouver, B.C. 
- conduct ing and compiling magnetometer 

surveys  
5/71-9/71 - AMAX Exp lo ra t ion ,  Inc .  Toronto,  On ta r io  

- conducting and r e p o r t i n g  on I P / r e s i s t i v i t y  
surveys  

5/72-12/72- Gulf Minerals ,  Toronto,  Ont. 
- s e n i o r  geophys ica l  o p e r a t o r  
- conducting and r e p o r t i n g  on magnetometer 

e l ec t romagne t i c  and s c i n t i l l o m e t e r  surveys  
3/73-12/73- S c i n t e x  Surveys,  Concord, On ta r io  

- j u n i o r  g e o p h y s i c i s t  - conduct ing,  supe rv i s ing  of and r e p o r t i n g  
on a i r b o r n e  magnetometer and e lec t romagnet ic  
surveys ,  ground e l ec t romagne t i c  and I P /  
r e s i s t i v i t y  surveys  

4/74- - AMAX of Canada Limited - Toronto & 
Vancouver - S t a f f  ~ e o p h y s i c i s t  

G. Skok 

2279 Berkley Road, North Vancouver, B.C.  V7H 126 

Education - Windsor Secondary - Grade 12 

Experience- AMAX of Canada Limited - J u n i o r  A s s i s t a n t  - 1980 
F i e l d  Season 
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STATEMENT OF COSTS - 

APPENDIX I V  - 

G. Booth - 509-30 C h a r l e s  S t r e e t  West, Toron to ,  O n t a r i o  
S e n i o r  G e o l o g i s t ;  40 days  @ 74.96/day $2,998.40 

B. Booth - 509-30 C h a r l e s  S t r e e t  W e s t ,  To ron to ,  O n t a r i o  
J u n i o r  A s s i s t a n t ;  35 days  @ 37.57/day 1,314.95 

G.  Skok - 2279 Berk ley  Road, North Vancouver,  B.C. 
J u n i o r  A s s i s t a n t ;  35 days  @ 35.51/day 1,242.85 

T. H i t c h i n s  - 601-535 Thurlow S t r e e t ,  Vancouver,  B.C.  
S t a f f  G e o l o g i s t ;  1 3  days  @ 134.40/day 1 ,747.20  

Board & Camp S u p p l i e s  
149 man days  XS25/man day 

E x p e d i t i n g  - C o s t s  
Bema I n d u s t r i e s  
Dupont 

Geophys ica l  C o n t r a c t o r  - J .P .  Geophys ica l  S e r v i c e s  
T r a v e l  C o s t s  
Survey C o s t s  4,175.73 

Truck R e n t a l s  
Bowmac, Whi tehorse  
C a s t l e ,  Vancouver 

S h i p  t r u c k  t o  Yukon 1 /3  costs t o  and from Whi tehorse  266.67 

Maps and Pho tos  
Or thopho to  and S c r i b e d  Map-Pacif ic  Survey 
~ i r ~ h b t o s ,  t o p 0  maps claim maps 

A i r f a r e s  -1/3 o f  Vancouver - Whitehorse  r e t u r n  f o r  
Booths ,  Skok 1 / 3  (308x3) -308.00 
H i t c h i n s  308.00 

H e l i c o p t e r  
May 28, 

June  4 
12  
16 

19 80 F r o n t i e r  

,I 

1980 T e r r  A i r  

I n v o i c e  
I, 

4, 

I n v o i c e  



Geochemical Analyses - Invo ice  No. 0203 

Rossbacher ~ a b o r a t o r i e s  - Invoice  No. 0282 

Telephone, misc. 

Expense Accounts 

Dra f t i ng  and Report P repa ra t ion  
(G.  Booth, L. Lebel ,  T. H i t ch ins )  
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- 

IEMA INDUSTRIES LTD. 530-9731 - .  

1 5780-203rd S t r e e t ,  Langley, B.C. V3A 1W3 INVOICE 
A 354.  

I '  
I Amax Canada Ltd. DATE June 30, 1980 
( S t e .  601 - 535 Thurlow S t r e e t  - . : -  - 
/ Vancouver, ,B. C. V6E 3L6 

.I . 
FILE NO. 

Attent ion :  M r .  Tony Hi t ch ins  . - . 
. . . .  1 :  , ‘ .  PROJECT 80-B 

I 

RE: Expedit ing Se rv ices  - May 28 - June 28, 1980 
Your P r o j e c t  No. 1068 ' I 4 

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

. . Reta iner  f o r  t h e  above pe r iod  $175.00. . . . . . . .  
~ . .  

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

. . . . . . . .  . . . , . . ;Hourly charges  a s  p e r  t h e  a t t a c h e d  . . 
. .  , 

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

:.(. - .-+,,, / 4 4% hours a t  $20.00 p e r  hour 1:. . ' 90.004 , ,  :: 
... 

I , - . .  . . 
. ~ .  .'.!. d'* 

' 3  $265.00 . $265.00 y 
_____".-  _.____.._-.-_ ' . - - - ~ . .  . .  . ., . . - - .. ... . . . . . . .  2 .,,. '% . :.-:.A ! , . /DISBURSEMENTS: -.,; I',.' .;..I L ..: ...... 

. . ,  . 7 i ' :  
I1 . &~ .--;  

f&f90 ~ o r t h e r *  Metalic S a l e s  -. --'~. P.O. PO530 ' $ 23.86 7 4 
, :Nortef3 Se rv ices  Ltd. .,.-I: P.O. #0565 - .. 1 1 . 3 0 ~  -.:-i---- 

' . f & l o ~ ; N o r t h w e  td  11.20* : 
:Woolworth Co. Limited -- -.. -P.O. 10608 68.97 $ ..'-:' i - 

. . -  /M. S i l l s  Expense Account ...... . . . . . . . . . . . . .  30.87 / . .- -i t 

:M. S i l l s  Expense Account . . 1 2 . 9 3 ~  . ' $ .... : .-..-.. .. 1 .  . ,-, t.", - ._;--..--- -.-..-.-. :. .-. ::- . - . - .~ 
$159.13 

. . . . . . . . .  .. Ij ..-.- -.-. ... . . .  
15% Disbursement Charge 23.87 J , r 

I ..... ___ _____  I-- 
T o t a l  Disbursements . . . ~ $183.00,-' $183.00 , 

. ..... 
>.& _--------A C 

- .......... 
TOT% INVOICE ;' 

. '"- , ....... t (c 
, .... ;22. .... .:.!c-. . .--- .--' , , ;'-~ . . 

! -. 

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

account :  $448.00 - .. 
. . .  . . . 

. . 
, ... . . . .  A'." - -  

. , 

-_. -,-.--. ~.-.. . . .  .....*. .. . .  * .  , 
. . . . . .  



July 24 

of Canada 

C 

JUL 25 lgao EXPLORATION 
can..or 

DU PONT OF CANADA EXPLORATION LIMITED 

Limited Amax 
601 - 535 Thurlow Street 
Vancouver, BC 
V6E 3L6 

Attention: Mr. A.C. Hitchins 

I N V O I C E  

June 1-30, 1980 

SUITE 102. 1550 ALBERNI STREET. 
VANCOUVER. B C. V6G 1A5 

TELEPHONE: (604) 684.9264 

T. J. Skinner 
1 day ($55.06 + $27.00) 

) 

cc: T.J. Skinner 
K.T. Rowcliffe 



JP Geophysical Services m n e  (604) 372-7481 

2462 Thompson Drive,  KamlooPs. 0.C.. V2C 4 L 1  





F BOWELL McCEAN MOTOR CO. LTD. 
'YTAL CONTRACT BETWEEN 

- ANCE OF 
HEIGHT OR . 
WIDTH ARE 

.. ~ . 

bier policy arr. 
mnt k in form 





1' 
A WNADIAN COMPANY 

1790 Marine Dr., North Vancouver, B.C. V7P 1V2 

Phone: 986-3351 
Telex: 04-352763 

INVOICE .. . 
7 

CHARGE TO: E Mav 26. 198Q 

RIA No.: 5013 

Unit No: 803 

Period: June I t o  June 30. 1980 

I 
m 

Basic Rental: 

Canopy: 

Extra Equipment: 

Insurance: 

TAX 

TOTAL DUE I b s  I48 

DATE DUE: June 1, 1980 
s /  -. - 



White Pass & Yukob. doufe 
P.O. BOX 10140 701 WEST GEORGIA ST. 
VANCOUVER B.C. V7Y 1E6 
PHONE (604) 683-7221 TELEX 0451412 

TATION KNUWN A S  
W H I T E  PASS 8 YUKON ROUTE 

(HEHEIN COLLECTIVELY CALLED "THE CIIRRIERS" OR "THE 
COMPANY ' REFERENCE TO 'THE CARRIER" SHALL MEAN THE 
INUIVIDUAL CARRIER HAVING THE GOODS IN ITS OWN CUSTODY1 
AND. I N  CONNECTION THEREWITH. LOISELLE TRANSPORT 
LIMITED 

CARTAGE COMPANl INDICATE WHETHER INVOICE Z;)NNECTINGCA~RIER CODE 

t 

OESCRlPTlON OF GOODS 
INCLUDE MARKS. NUMBERS. ANDCUBIC FEETIF APP 

PARTICULAR -$ RR;F@D ev SHIPPER OF GOODS 

LICABLE - 
IF HEATED OR COOLER OR FREEZER 
SER.ICE DESIRED SPECIFY SERVICE 
PEOUIRrD 

# , , " , " , A , ! ,  
- 

THIS IS YOUR INVOICE. 
N O  OTHER STATEMENT WILL BE ISSUED 

Please remit to White Pass &Yukon ~ 0 %  
Box 4070, Whitehorse, Yukon Y1A3T1 
within 7 days. 

I I TOTAL I 1 CHARGES 1 4/00 1 o I j  



P A C I F I C  S U R V E Y  
1409 w t s r  PENDER STREET. VANCOUVER. B.c.. CANADA . . 

Amx Hinerala E 
601-535 Thurlow 
Vancouver, B.C. 

C O R P O R A T I O N  
V6G 254 TELEPHONE: 683-6501 TELEX. 04-507805 

INVOICE NO. 

D A T E  

YOUR ORDER NO. 

JOB NO. 

PACKlNG SLIP NO. 

SHlPPEO VIA  

~ ~ I C R I P l I O l  U N I T  P R I C E  

1 .  ) Tootsee River Property: 
1 : 10000/10M scribed map 

Location: 1 .  Tootsre River 
2. (<fad a y ~ c r -  Cd < 

Pencil sanuscript mapping 
Mosaic 

I 
T E R M S  NET CI\SI( lNTERl "I 61 1If1 R A T E  OF V r . .  I'FH M u l l l H  III1'. PER nNNUMl CHARGED AFTER 30 O A Y S  

V O I C E  

534 
May 8.  1980 













2226 8 .  SPRINGER AVE.. - BURNABV. 8. C. 
CANADA 
TELEPHONE: 20999910 

GEOCHEMICAL ANALYSTS L A S A V E R S  
AREA CODE: 04 

AMAX MINERALS MPtORATION 
DATE July 19 .I980 

601-535 Thurlow St. 
lNVolcE No.  02oa 

Vancouver. B.C. 
80205-lto7a 

Project  1068 801 
I I 

" 
Au 
Sn 
F 

s o i l  prep 

2 0 0 7 K JUL 2 3 1980 

1 
TERMS - NET 30 DAYS 

.71-lt.02. 802 

SUB-TOTAL 

-1to8 

T OTAL 



* 
j 

I did." :2ASAS?RlNGER BURNABV. 8 C AVE , 

TELEPHONE 2994910 

QEOCHEMICAL AMALVSTS L ASSAVERS AREA CODE 604 

AMAX MINERALS EXPLORATION 

6nl-525 T ~ I I - 1  nw <t . DATE Sept 2,1980 

V-ver. B.C. 
INVOICE NO 0282 

068 CERTIFICATE NO as marked P r o j e c t  1 

I T E M  

J330 
DESCRIPTION 

jeochem ana lys is  f o r  6 elements c9 8 3.30 
2 1.90 

So i l  prep 
?ock prep 

---i -- - -  i t . .  a 1 9 i  30e5 

SUB-TOTAL 1 TOTAL 









,853-5807 VAN. (604) 526-0400 
WATSON LAKE (403) 536-1766 



n 

WATSON LAKE(403)  536-7766 

ALS. FROM -AT &QPER GAL. 

AT P E R  GAL. 



AT P E R  GAL. 

.. . 



.853-5887 VAN. (604) 526-0400 
WATSON LAKE(403)536-7766 

I 
EXPENSES 1 



T 

WATSON LAKE (403) 536-7766 

.LS. FROM - A .  

-GALS. FROM AT P E R  GAL. 

b 
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