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SUMMARY 

The HI 1-3, 5-78 and7997 claims are situated 36 miles 

northwest of the town of Flayo in the Yukon Territory and were 

staked in a contiguous block in April of 1979 to cover 

molybdenum occurrences reported in the Northern Cordillera 

Mineral Inventory. Durin~ the 1979 field season geological 

mapping and peochemical sampling were carried out. 

Auriferous arsenopyrite-bearing quartz veins occur in 

metasediments at the contact with a granite body. No molyb- 

denite was found. 

CONCLUSIONS AND RECOMVENDATIONS 

The granite intrusion has little molybdenum potential. 

However, a few interesting gold peochemical values were 

obtained from quartz veins near the granite-metasediment 

contact and in light of the present price of gold the property 

merits consideration as a pold property. 

A detailed peochemical sampling and geological mapping 

program with emphasis on gold exploration is recommended. 



INTRODUCTION 

Loca t ion  and Access 

The Red Mountain P r o p e r t y  is s i t u a t e d  a l o n g  t h e  wes te rn  

s i d e  of Red Mountain between Hobo and Sprague C r e e k s ;  a t  63 '57 '  

and 1 3 6 ' 4 5 ' ~  on t h e  McQueston N.T.S. 115  P  1 5  Map-sheet. 

Access t o  t h e  p r o p e r t y  is  by h e l i c o p t e r  from Mayo, 

Y .T . ,  which l i e s  36 m i l e s  t o  t h e  s o u t h e a s t .  

The p r o p e r t y  c o n s i s t s  o f  t h e  H I  1 -3 ,  5-78 and 79-97 

c l a i m s  and was s t a k e d  f o r  AMAX of  Canada L imi ted  i n  A p r i l  of  

1979. The H I  1-3 and 5-78 c l a i m s  a r e  s i t u a t e d  i n t h e M a y o M i n i n g  

D i s t r i c t  w h i l e  t h e  H I  79-97 c l a i m s  a r e  i n  t h e  Dawson Mining 

D i s t r i c t .  

Phys iography and V e g e t a t i o n  

The p r o p e r t y  l ies  a l o n g  a  s e t  o f  r i d g e s  t r e n d i n g  

w e s t  and nor thwes t  from t h e  f l a n k s  of  Red Mountain. 

Topography and v e g e t a t i o n  v a r i e s  from s t e e p ,  a l p i n e ,  

moss-covered s l o p e s  t o  b a r r e n  r i d g e  t o p s .  E l e v a t i o n s  r a n g e  

from 5 , 7 8 2  f e e t  a t  t h e  peak of  Red Mountain t o  3 , 5 0 0  f e e t  

n e a r  t h e  c l o s e s t  p o i n t  t o  Sprague Creek.  

S t reams  a r e  modera te  t o  f a s t  f l o w i n g  and f o r  t h e  

most p a r t  a r e  bottomed by p e r m a f r o s t .  

Rock o u t c r o p  is  r e s t r i c t e d  t o  s t e e p e r  s e c t i o n s  o f  

s t r e a m  v a l l e y s  and r i d g e  t o p s .  Felsenmeer  is abundant  a l o n g  

r i d g e s  and is probab ly  i n d i c a t i v e  of  u n d e r l y i n g  bedrock .  A 

c l i f f  exposure  o c c u r s  a l o n g  t h e  e a s t e r n  c o n t a c t  w i t h  t h e  

g r a n i t e  s t o c k .  
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Work Done 

The a r e a  was f i r s t  mapped f o r  t h e  G.S.C. by H.S. Bostock 

from 1646-1949 - Map 1143A. 

The p r o p e r t y  was f i r s t  s t a k e d  a s  t h e  Hobnai l  c l a i m s  i n  

O c t o b e r ,  1923. I n  t h e  l a t e  1 9 2 0 1 s ,  Treadwel l  Yukon C o n s o l i d a t e d  

p u t  i n  a  few hand dug t r e n c h e s  and a s h o r t  a d i t .  The p r o p e r t y  

was r e s t a k e d  a s  t h e  Hobo c l a i m  i n  September,  1933 by 

A .  Abverson and J .  Drapeau and a g a i n  r e s t a k e d  a s  t h e  Red 

Mountain c l a i m s  by C.  P o l i  i n  J u l y ,  1947.  I n  May 1074 Asarco 

s t a k e d  t h e  a r e a  a s  t h e  Red c l a i m s  and c a r r i e d  o u t  g e o l o g i c a l  

mapping. 

P r e s e n t  Work 

The p r o p e r t y  was examined by R . G .  K i d l a r k  and 

A . C .  H i t c h i n s  d u r i n g  t h e  1979 f i e l d  s e a s o n .  Seven days  from 

June  2 1  t o  June  27,  1079 w e r e  s p e n t  c a r r y i n g  o u t  a  geochemical  

and g e o l o c i c a l  mapping s u r v e y  o v e r  t h e  c l a i m  b l o c k .  S i x  days  

were s p e n t  i n  t h e  Mayo Mining P i s t r i c t  and 1 day i n  t h e  Dawson 

Mining D i s t r i c t .  



REGIONAL GEOLOGY 

S c h i s t s ,  q u a r t z i t e ,  p h y l l i t e  and l i m e s t o n e  of  t h e  

Ordov ic ian  o r  e a r l i e r  Yukon Group a r e  t h e  o l d e s t  known r o c k s  

n o r t h o f t h e n n t i n a  Trench.  A s l i g h t l y  younger Ordov ic ian  o r  

e a r l i e r  sequence  of  q u a r t z i t e  and s l a t e  o c c u r s  i n  t h e  most 

n o r t h e r l y  s e c t i o n  o f  t h e  map a r e a  and is c h a r a c t e r i z e d  by 

two o r  more zones  of  v a r i - c o l o u r e d  s l a t e s .  

Both of t h e s e  u n i t s  a r e  unconformably o v e r l a i n  by a  

complexly f a u l t e d  and f o l d e d  Ordov ic ian  o r  younger group of  

i n t e r b e d d e d  c h e r t y  q u a r t z i t e ,  b l a c k  s l a t e ,  p e b b l e  q u a r t z i t e  

and s a n d s t o n e .  

The sed imen ta ry -me tased imen ta ry  u n i t s  a r e  i n t r u d e d  by 

J u r a s s i c  a n d / o r  Cre taceous  b o d i e s  of  g r a n i t e ,  s y e n i t e ,  d i o r i t e  

and gabbro .  The g r a n i t i c  r o c k s  a r e  though t  t o  be t h e  youngest  

i n t r u s i o n s  and a r e  r e l a t e d  t o  t h e  Coas t  I n t r u s i o n s .  

PROPERTY GEOLOGY 

Rock U n i t s  

Most of  t h e  p r o p e r t y  is  u n d e r l a i n  by O r d o v i c i a n ( ? )  

q u a r t z i t e  and s l a t e s ,  which have been s u b d i v i d e d  i n t o  q u a r t z i t e  

w i t h  minor i n t e r b e d s  of  s l a t e  ( U n i t  l a )  and v a r i - c o l o u r e d  s l a t e s  

(Uni t  l b ) .  A t  t h e  e a s t e r n  end of  t h e  p r o p e r t y  Uni t  1 a p p e a r s  

t o  be  i n  f a u l t e d  c o n t a c t  w i t h  a  sequence  of  g r e e n  s l a t e s  (Uni t  

2 a )  and b a s i c  v o l c a n i c s  (Uni t  2 b ) .  U n i t s  l b  and 2a  c o n t a i n  up 

t o  3% d i s s e m i n a t e d  p y r i t e .  A prominent  gossan i s  a s s o c i a t e d  

w i t h  q u a r t z i t e  ( U n i t  l a )  a t  t h e  e a s t e r n  margin o f  t h e  g r a n i t e .  

Four dykes  o f  d i o r i t e  gabbro  ( U n i t  3 )  up t o  400 f e e t  

wide i n t r u d e  t h e  s l a t e s  and q u a r t z i t e s .  The dykes  a r e  s l i g h t l y  

magnet ic  and c o n t a i n  minor d i s s e m i n a t e d  p y r r h o t i t e .  



A l a r g e  s i l l - l i k e  body o f  b i o t i t e  g r a n i t e  ( U n i t  4 )  

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

p r o p e r t y .  The p r a n i t e  is  s u b p o r p h y r i t i c  w i t h  q u a r t z  and  

o r t h o c l a s e  c r y s t a l s  up t o  5 c m .  T r a c e s  o f  d i s s e m i n a t e d  p y r i t e  

are p r e s e n t .  B i o t i t e  is l o c a l l y  c h l o r i t i z e d .  C o n t a c t  t h e r m a l  

e f f e c t s  are l i m i t e d  t o  n a r r o w  b a n d s  o f  b i o t i t e  h o r n f e l s  a l o n g  

t h e  e a s t e r n  c o n t a c t  and  a t  one  s m a l l  p o i n t  a l o n g  t h e  n o r t h e r n  

c o n t a c t .  

S t r u c t u r e  

The b e d d i n g  o f  t h e  O r d o v i c i a n ( ? )  m e t a s e d i m e n t s  s t r i k e  

i n  an  a p p r o x i m a t e  n o r t h w e s t  d i r e c t i o n  and  d i p  20' t o  30' 

e a s t e r l y .  

The g r e e n  s l a t e - v o l c a n i c  u n i t  is  f o l d e d  i n t o  a series 

o f  n o r t h w e s t  t r e n d i n g  s y n f o r m s  and  a n t i f o r m s  and  a p p e a r  t o  b e  

i n  f a u l t  c o n t a c t  w i t h  t h e  q u a r t z i t e  and  v a r i - c o l o u r e d  s l a t e  u n i t .  

M i n e r a l i z a t i o n  

S m a l l  q u a r t z  v e i n s  o c c u r  i n  t h e  m e t a s e d i m e n t s  c l o s e  t o  

t h e  g r a n i t e  c o n t a c t  and  some o f  t h e  v e i n s  c o n t a i n  g o l d  b e a r i n g  

a r s e n o p y r i t e .  

D i s s e m i n a t e d  a r s e n o p y r i t e ,  p y r i t e  and  p y r r h o t i t e  have  

been  n o t e d  a l o n g  d r y  f r a c t u r e s  i n  t h e  g r a n i t e .  



PROPERTY GEOCHEMICAL SURVEY 

I n t r o d u c t i o n  

S i l t  samples  w e r e  c o l l e c t e d  from s t r e a m s  which d r a i n  

t h e  p r o p e r t y  and r o c k  c h i p s  w e r e  t a k e n  from s e l e c t e d  o u t c r o p s .  

S o i l  samples  w e r e  c o l l e c t e d  w i t h  a  g r u b  hoe a t  200 

f o o t  i n t e r v a l s  a l o n g  a  t r a v e r s e  l i n e  run  a t  t h e  s o u t h e a s t e r n  

c o r n e r  of  t h e  p r o p e r t y .  

A t o t a l  of 55  samples  c o n s i s t i n g  of  1 0  s o i l ,  9  s i l t ,  

and 36 r o c k  c h i p  samples  were c o l l e c t e d  and a n a l y z e d  by 

R,ossbacher Labora to ry  f o r  Mo,Cu,Ni,Co,hln,Fe,Ag,Zn,Pb,F, and Au. 

D i s c u s s i o n  of R e s u l t s  

Sample s i t e s  and c o r r e s p o n d i n g  v a l u e s  f o r  Au,Ag, and Cu 

a r e  p l o t t e d  on a  1 : 1 0 , 0 0 0  s c a l e  map ( F i g u r e  4 ) .  Complete 

geochemical  r e s u l t s  a r e  p r e s e n t  i n  Appendix 111. 

Three  r o c k  c h i p s  c o l l e c t e d  from a r s e n o p y r i t e  b e a r i n g  

q u a r t z  v e i n s  gave t h e  f o l l o w i n g  anomalous Au v a l u e s :  

Sample Number Sample Type Au ( P P ~ )  Ag ( P P ~ )  

79ATT09 0 .5"  v e i n  ( g r a b )  1 , 3 8 0  1 . 6  
79ATT22 2" v e i n  ( g r a b )  1 4 , 2 0 0  8 . 8  
79AGT28 f l o a t  5 , 8 0 0  1 0 . 6  

Sample 79ATT22 w a s  c o l l e c t e d  from an e x i s t i n g  a d i t .  

R . G .  K i d l a r k  
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APPENDIX I - STATEMENT OF COSTS 

Summary of Work - Geological Mapping & Geochemical Sampling 

- HI 1-3 and 5-78 Claims 

- Mayo Mining D i s t r i c t  

Period of Work - June 21 - 27, 1979 

Personnel Employed 

A.C.  Hi t c h i n s ,  Geologist ,  601-535 Thurlow S t r e e t ,  Vancouver 
June 21 - June 27 6 days O $l l7 . l6 /day  

R . G .  Kidlark, Senior  Asst., 972 Birchbrook Place,  Coqui tlam 
June 21 - Ju ly  27 6 days @ $ 61.15/day 

V.F. Grundy, Junior  Ass t . ,  2969 Mathers Ave., West Vancouver 
June 27 1 day @ $ 38.45/day 

Room & Board 13 man days @ $ 30.00/day 

Transportat ion - camp move and supply f l i g h t s  

Trans North Turbo Air - Mayo 
Inv. #3a137, 34442 

Fie1 d Supplies 

Geochemi ca 1 Analyses 

Rossbacher Laboratory - Burnaby 
Inv. #9195 - 47 samples analyzed f o r  Mo,Cu,Ni ,Co,Mn,Fe, 

A Q , Z ~ , P ~ , F , A U  

Report Writing & Draft ing Supplies 

TOTAL 

Work t o  be applied a s  follows: 

One yea r  t o  HI 1-3, 5-6, 8, 13-24, 37-50, 63-70, 72, 74 



APPENDIX I - STATEMENT OF COSTS 

Summary of Work - Geological Mapping & Geochemical Sampling - 
- HI 79-97 Claims 

- Dawson Mining D i s t r i c t  

Period of Work - June 26, 1979 

Personnel Employed 

A . C .  Hi tchins ,  Geologist ,  601-535 Thurlow S t r e e t ,  Vancouver 
June 26 1 day @ $1 17.16/day 117.16 

R . G .  Kidlark, Senior Ass t . ,  972 Birchbrook Place,  Coquitlam 
June 26 1 day Q $ 61.15/day 61 -15 

V.F. Grundy, Jun io r  Asst . ,  2969 Mathers Ave., West Vancouver 
June 26 1 day O $ 38.45/day 38.45 

Room & Board 

Transportat ion 

3 man days @ $30.00/day 

Trans North Turbo Air ,  Mayo 
Inv. #34131 

Geochemical Analyses 

Rossbacher Laboratory - Burnaby 
Inv. t9195 - 7 samples analyzed f o r  Mo,Cu,Ni,Co,Mn,Fe, 

Ag ,Zn ,Pb ,F,Au 

Report & Map Preparat ion 

TOTAL $ 827.51 

Work t o  be applied as  follows: 

One yea r  each t o  HI 79-84, 92-93 
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Procedures  f o r  C o l l e c t i o n  and P rocess ing  

o f  Geochemical Sanp les  

A n a l y t i c a l  Methods f o r  Ag, No, Cv, Pb, Zn, 
Fe, Nn, N i ,  Co and :l i n  sediments  and s o i l s :  
Mo, Cu, Zn, N i  and S04-- i n  wa te r s .  

Amax Explora t ion,  Inc .  
Vancocver O f  £ i ce .  

Septei  be r  1970 - 

SIJ:ILC CCZLZCTICN 

S o i l :  

B ho r i zon  m a t e r i a l  i s  s a ~ p l e d  an2 t h u s  o r g a n i c  r i c h  

t o p c o i l  an3  l eached  upper s u b s o i l  are avoided.  O c c a ~ i o n a l l y  

0rc;anic r i c h  s a r q l e s  have t o  be t a k e n  i n  swar~py depress ions .  

Samples a r e  t a k e n  by hand from a smal l  excava t ion  

made wi th  a c a s t  i r o n  mat tock.  Approxinate ly  200 gms o f 5 n e r  

g r a i n e d  m a t e r i a l  i s  t a k e n  and placed. i n  a numbered, h igh  wet- 

s t r e n g t h ,  W a f t  paper  bag. The bags a r e  c l o s e d  by f o l d i n g  and 

do n o t  have me ta l  t a b s .  

Obse rva t ions  a s  t o  t h e  n a t c r e  o f  t h e  s a z p l e  an.3 t h e  

environment o f  t h e  sample si te a r e  nade i n  t h e  f i e l a .  

Drainage Seclinenta 

Ac t ive  s e d h e n t s  a r e  ta::en by hand from t r ibu ta ry  

d r a i n a g e s  which are g e n e r a l l y  o f  f i v e  s q x a r e  m i l e s  catchment 

o r  l e s s .  Composite samples a r e  t a k e n  o f  t h e  f i n e s t  n a t e r i a l  

ava i l a :> le  from a s  nea r  a s  p o z s i b l e  t o  t h e  c e n t r e  02 t h e  6 ra .naqe  

channe l  t h u s  avo id ing  c o l l a p s e d  banks. P!ore t h a n  one s a a p l o  i s  

t a k e n  i f  mar':ed m i n e r a l o g i c a l  o r  te ,u tnra l  s e n r e q a t i o n  o; t h e  

~ e d i r , , e n t s  i s  ev iden t .  

Some 200 c g  o f  f i n e r  r a t e r i a l  i s  c o l l e c t e d  c n l c s s  t h e  

sediment  i s  c n u s u a l l y  c o a r s e  i n  which c a s e  t h e  v ~ e i g : ~ t  i s  

i n c r e a s e d  t o  1 k ~ .  Sanp les  a r e  ? laced i n  t h e  s a r e  t:?e o f  

I',rzft paper  hag a s  a r e  ezployei? i n  s o i l  s azp l inn .  6 a t e r  

saqdes a r e  t a k e n  a t  a l l  a_ppro .~ r i a t e  s i t e s .  A?pro::imately 10C 

~ . l s  sanp led  and p l a c e d  i n  a c l ean ,  s c r e v  s e a l e e ,  po!.yt;:s:x 

b o t t l e .  O1xervatFons  are made a t  each cite r e g x l i n ?  t:?? 

environr;!cnt an< n a t c r e  o t h c  sai.:?le. 
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A A N - ? ~ T I C ~ - ~ E ~ - H N I ~ U E S  FOR GEOCHEMICAL SAMPI ES 

S 5PLF -. -- . - PREP tRb.I''O1 

Packages of samples are o~ened as soon as they arrive 

at the laboratory and the bags placed in numerical sequence in 

an electrically heated sample drier (maximum temperature 7 0 ' ~ ) .  

After drying soil and sediment samples they are lightly 

pounded with a wooden block to break up aggregates of fine 

uarticles 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 

undamaeed 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 05tained for analysis. 

The entire amount of each sample is passed through a jaw 

crusher and thus reduced to fragments of 2 mm. size or less. A 

minimum of 1 kg. isthen~assed through a pulverizer with plates 

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

P n c  Chiqc 

rnmnnq: t u  rncb rh n ~ ~ ~ p l u c  r r n - - - ]  1 1 7  ro-ci +t nf cr>-np  

tpn small fra-"opt+ hrnknn frnm r~nwn,qthr-rd n.-+r-on w; th a Steel 

hammmr. F p ~ h  frarm~-t b ~ i n h s  c n m ~  5 0  m e .  q - m p l ~ ~  ar- n l a - e d  

in strono nolvthen~ hags and snal~d with nnn-+o-*a-i7ntive w i r e  

t~hs. Samnlec ?re rastrictert to a ~jngle rock tvne and nh~'in11s 

miveralizatinn is avoided. 

Snil, sediment and rnck samples are packed securelv in 

rardhoard hnxes or canvas sacks and diqpptched by road or air. 



V 

ANALYTICAL PROCEDURES 

S i l v e r  
1. Scope - T h i s  p rocedure  c o v e r s  a  r a n g e  o f  s i l v e r  i n  t h e  sample 

from less t h a n  .5 t o  1000 ppm 

2. Summary o f  Method - The sample is t r e a t e d  wi th  n i t r i c  and per-  

c h l o r i c  a c i d  mix tu re  t o  o x i d i z e  o r g a n i c s  and s u l p n i 2 e s .  The 

s i l v e r t h e n  i s  p r e s e n t  a s  p e r c h l o r a t e  i n  aqueous s o l u t i o n .  Tine 1 

c o n c e n t r a t i o n  i s  de te rmined  by a tomic  a b s o r p t i o n  spec t ro3no to -  

meter 

3. I n t e r f e r e n c e s  - S i l v e r  below 1 gamn~a/ml i s  no t  ve ry  s t a ~ l e  

i n  s o l u t i o n .  Main ta in ing  t h e  s o l u t i o n  i n  2@k perch:ori= pre-  

v e n t s  s i l v e r  be ing  abso rbed  on t h e  g l a s s  c o n t a i n e r .  &ter.,.ina- 

t i o n  must be completed on  t h e  same day a s  t h e  digestion. 

Samples h ign  i n  d i s s o l v e d  s o l i d s ,  e s p e c l a l i y  c a l c ~ u n ,  

cause  h i g h  background absorbance.  T h i s  background absoxoance 

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

S i l v e r  AA S e t t i n g 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 

Wavelength 3231A D i a l  287.4 

Fue l  - a c e t y l e n e  - f low - 1 4  

Oxidant  - a i r  - f low - 1 4  

Burner - t e c h t r o n  AB_ 51 i n  l i n e  

Maximum Conc. 3 t o  4x 



J a l  i b r a t i o n  

1. S e t  1 gamma/ml t o  r e a d  40 e q u i v a l e n t  t o  20 gar,ma/gm 

F a c t o r  :c meter  r e a d i n 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  ganuna/ml t o  100 e q u i v a l e n t  

Check s t a n d a r d s  

40, 100 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  bu rne r  t o  ma:timun a n g l e  

S e t  10 .0  garnma/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 c t o r  l o x  s c a l e  r e a d i n g  

t o  100 ppm 

4.  Samples h ighe r  t h a n  1 O O O  ppm shou ld  be r e - ana lyzed  by a s r a y  

p rocedure  

5. Background 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  5 ppn 

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

Dia 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 a l a r d s  

1. 1000 garnma/ml Ag - 0.720 gm Ag,S04 d i s s o l v e d  i n  20 mls I!x103 

and d i l u t e  t o  500 mls 

2 .  15d cjarma/nd Ag - 10 m l s  o f  above + 20 mls 1i;lOq. d i l ~ t c  t o  

I O', i d s  

3 .  RE:OVCL-:. -pll-.td - tan<,- rd  

5 ganu,,a/fi<l A r j  - 5 mle 100 gamma/ml d l l u t e  t o  155 mls w l th  

"nuxed" a c i d  

Workinq AA S t a n d a r d s  

Plpette . 2 ,  . 5 ,  1, 2, 5, 10  rnls of 100 y m a / m ?  an?! 2, 5 i . 1 ~  1.07; 

ganima/ml d i l u t e  t o  100 rnls w l t h  20% Hc1O4. T h i s  e q ~ , v a l e n t  t o  

4, 10, 20, 40, 100, 209. 400, and 1000 ppm Ag I n  t h e  sample .50 gm 

d l l ~ t e d  t o  1 0  mls .  

Rezovery S tanda rd  

P i p e t t e  2 mls of  5 ga~ma/ml Ag i n  mix a c i d s  i n t o  a  sample and 

c a r r y  th rough  t h e  d i g e s t i o n .  T h i s  shoti ld g i v e  a r e a d i n s  o f  20 

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

Fol low t h e  g e n e r a l  geochemical  p rocedure  f o r  sample ? r e ? a r a t i o n  

an8 d i g e s t i o n .  

For low a s s a y  Ag, t h e  same p rocedure  i s  used .  Ag i s  t h e n  calm.- 

l a t e d  i n  oz / ton .  

'1 ppm = .0292 oz / ton  

conve r s ion  f a c t o r  

oz / ton  = .0292 x ppm Ag 



Zn Gcochcn~ical  AA S c t t i n q  

L m p  Zn 

C u r r e n t  $3 #3 S l i t  20A 

Wave l e n g t h  2133 Dia l  84 .9  

Fue l  - Ace ty l ene  Flow 1 4  

Oxidant  - A i r  Flow 1 4  

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

Rmge  

0 - 20 gamma/ml F a c t o r  4x - 0 t o  1100 pum 

0 - 50 ganuna/ml Fac to r  l o x  -0 t o  1000 ppm 

For Waters - Burner AB- 51 i n  l i n e  1 ganma/ml r e a d  100 t o  g i v e  0 

t o  1030 ppb 

High Zn Burner Bo l ing  i n  l i n e .  Wavelength 3075. D i a l  250 S l i t  7A 

Fue l  1 4  A i r  14 .5  

0 t o  1000 garmna/ml r e a d  0 t o  20 F a c t o r  400 x 

Pure  S t a n d a r d  10,000 gariuna/nil 

1 gm Zn d i s s o l v e d ,  H20, HC1, HN03, HCZ04, fumed t o  HC104 - 

make up t o  100 mls  H20 

1000, 100 gamma/ml and 100 ml by d i l u t i o n  i n  20 % HClOy 

0 t o  200 gamma/ml Zn u s e  combined Cu, N i ,  Co, Pb, Zn s t a n d a r d s  

P i p e t t e  

1, 2, 3, 5, 8, 10 m l s  of  10 ,000 gamma/ml - d i l u t e  t o  103  n i l s  

wi t ; ]  20% KC104 t o  g i v e  

100, 200, 300, 500, 300, 1000 gama/ml Zn f o r  n igh  zta.;c'.ards 

Co Geochemical AA S e t t i n q  

Lamp - 5 m u l t i  e lement  

C u r r e n t  1 0  9 4  S l i t  2A 

Wavelength 2407 D i a l  133.1 

Fue l  - Ace ty l ene  Flow 1 4  

Oxidant  - A i r  Flow 1 4  

- 
Burner  - AB 51 i n  l i n e  

Range 

0 - 1 0  gamma/ml r e a d  100 Fac to r  2 x r e a d i n g  t~ 233 ppm 

0 - 20 garma ml r e a d  100 F a c t o r  4 x r e a d i n g  t o  430 ppm 

Burner a t  maximum a n g l e  

0 - 100 gamma/ml r e a d  100 F a c t o r  20 x r e a d i n g  to 2000 p p  

0 - 200 gamma/ml r e a d  100 F a c t o r  40 x r e a d i n g  t o  4000 ppm 

S t a n d a r d s  - 1000 gamn~a/ml 

1 .000 gm c o b a l t  m e t a l  d i s s o l v e d  i n  HC1, HNO, an2 Ic~rc~ed 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 ml v o l  f l a s k s  d i l u t e d  t o  mark 

w i t h  20"k HC104 

T h i s  g i v e s  

10,  20, 100, 200 gamma/ml Co 

Mixed - combinat ion  s t a n d a r d s  o f  Cu, Ni, Co, Pb, Zn 

0 f 

1, 2, 5, 10,  20, 30, 50, a0, 100. 150. 200 gans.,a/nl a r e  ~ s e d  

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



.. . 
, . I , .  Gcoc:~c.iiiic~l AA S r t t l n g  

Lantp M u l t i  e len ,ent  Ca. N1, Co. Pi Cr 

C u r r e n t  1 0  #4 S l i t  7A 

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

Fuel  - Ace ty l ene  Flow 1 4 . 0  

Oxidant  - A i r  Flow 14 .0  

Burner - P.E. s h o r t  p a t h  ( o r  AB 50) 

Range 

0 - 100 giuruna/ml F a c t o r  20x - 0 t o  2000 pph 

0 - 200 gansta/nd F a c t o r  40x - 0 t o  4000 ppm 

Burner 90° 

0 - 1000 ganma/ml F a c t o r  200x - 0 t o  23,000 pph - 
0 - 2000 gamma/ml F a c t o r  400x - 0 t o  40,000 ppm 

E3TA E x t r a c t i o n  - u s e  AB 51 i n  l i n e  

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

S t a n d a r d s  

F i s h e r  10,000 g;muna/ml ( ml)  

l o x  D i l u t i o n  1000 ganuia/nll 

P i p p e t t e  

.5, 1, 2, 3, 5, 3, 10. r r t l  o f  1000 garnn~a/rid 

2, 3, 5, 8, 10, 15, 20 nil o f  10,000 ganuna/ml d i l u t e  t o  100 

mls w i t h  20% Hc1O4. T h i s  g i v e s  

5, 10,  20, 30, 50, 30, 100. 200, 300, 500, 300, 1000. 13N. 

2000 gamma/ml 

F i o  Gcozhcr,.lc-1 AA S c t t l n ~  

Lamp ASL H/C MO 

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

Wavelength 3133 D i a l  260.2  

Fue 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 ~ n t  - N i t r o u s  o x i d e  Flow 14 .0  

Burner - AB 50 i n  l i n e  

Cau t ion  r e n d  t t ie  o p e r a t i o n  u s l n g  NZO and a c e t y l e n e  f l m e  a t  

end o f  g e n e r a l  AA procedure  

Range 

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

R o t a t e  bu rne r  t o  niax. ang le  

0 - 50 ganuna/ml F s c t o r  

0 - 100 gamma/ml F a c t o r  

S t a n d a r d s  1000 ganuua/ml 

Di s so lve  .750 gnls Moo3 

10 x 0 t o  1090 ppm 

20 x 0 t o  2000 ppm 

( a c i d  molybdic)  w i th  23 a d s  HZO, 6 

lurtips NaCH, when a l l  d i s s o l v e d ,  add 20 mls  HC1, d i l u t e  t o  5 ~ 0  nrls 

100 ganmla/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, 0, 1 0  mls  o f  100 gansta/ml 

2, 3, 5, 9, 10  mls  o f  1000 ganuna/ml add 5 m l s  1377 ~ l c l ~  

and d i l u t e  t o  100 mls  w i t h  2G'% HClO4 

Th i s  g i v e s  

.2,  .5,  1, 2, 3, 5, S, 10, 20, 30, 50, 30, 109 gamrda/u.l Mo 



xii 

Fc Geochemical A 4  S e t t l n q  

Lamp - Fe 

- Do not use  m u l t i  element Fe 

Current  10 #4 S l l t  2A 

Wavelength 3440.6 Dial  317.5 

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

Oxidant - A n -  Flow 1 4 . 0  

Burner - PE Shor t  Path 93' 

Range 

0 - 5000 garrma/nil 0 .1  x % - 0 t o  13.0% 

0 - 10,333 gammahl 0 .2  x  % - 0 t o  20.0% 

H ~ g h e r  Fe - 10 x d i l u t l o n  

Standards  10,000 ganuna/n~l 

Welgh 5.000 gxrs i r o n  wlres ,  m t o  beakcr,  add H20, HC1, HN03, 

Hc104, hea t  t o  HC104 fur.les. Add ~ ~ 1 0 4  t o  100 m l s  + 103 n J s  

H20, waxm, d i l u t e  t o  500 nds 

P i p e t t e  

1, 5, 10, 20, 30, 50, 80 m l s  10,300 ganma/ml d l l u t e  t o  100 

m l s  wl th  20'h HClO4 t o  g ive  

100, 500, 1000, 2000, 3000, 5000, a030 ganma/nLl t o  be 

equ iva len t  t o  .2, 1.0, 2.0, 4.0, 6 .0 ,  10.t%, 16.0% Fe An geocr~em 

s amp1 e  

N i  Geochemical AA S e t t i n g  

L?mp P .E .  H/C. N i  o r  n ~ u l t i  element CLI, N i ,  CO, Wn, Cr 

Current  10 #4, S l i t  2A 

Wave l eng th  3415 Dial  312.5 

F ~ l e  - Acet ly lene  Flow 14.0 

Oxidant - A i r  Flow 14 .0  

, Burner AB 51 i n  l i n e  

Range 

0 - 20 gamma/ml Fac to r  4x - 0 - 400 ppm 

0 - 100 gamma/ml Factor  20x - 0 - 2000 gamma 

45O 0 - 200 gamm?/ml Fac to r  40x - 0 - 4000 ppnl 

0  - 500 gamma/ml Factor  lOOx - 0 - 10,000 ppm 

N i  i n  waters  and very low ranges  

Wave l e n g t h  2320 Dial  113 

Range 0 - 5 gamma/ml Fac to r  l x  - 0 - 100 ppm 

Standards  10,000 garrma/ml 

1.000 gm pure N i  me ta l  d i s s o l v e d  i n  HC1, m-03, HCl04 t o  

p e r c h l o r i c  fumes, d i l u t e  t o  100 m l  H20 

1000 gmna/ml and 100 ganurta/rJ Success ive  l o x  d i l u t i o n s  i n  22% X 1 0 <  

1, 2, 5, 9, 10 m l s  o f  100 ganma/ml 

2, 5, 9, 10 mls 1000 garrma/ml 

2, 5, 8, 10 mls 10,000 ganma/ml - d i l u t e  t o  100 mls i n  23'16 

HC104. This  g ives  

I., 2, 5, 2 ,  10, 20, 50, 30, 100, 200, 5CS. .3Go, l ' j ,>_  ~-J;..::.?/...L X: 

Con,hlned Standards  - Cu, N i ,  Co, PI], Zn i s  used as  7 war'-:-:.s 

s tandard  



3 G-m::;c:.i~:al AA S e t t l n y  - 

Lainn S 1 . i  j l  e l u  o r  

5 m u l t i  e lement  

C u r r e n t  1 0  f o r  m u l t i  e l emen t  #4 S l i t  7A 

4 f o r  s i n g l e  #3 S l i t  7A 

Wavelength 3247 D i a l  280 

Burner Tech t ron  AB 51 (For  Cu i n  a a t v r a l  w a t e r s )  

P.E. S h o r t  Pa th  (For geochem) 

Fue l  Ace ty l ene  Flow 1 4  

Oxldant  A i r  Flow 1 4  

Range 

0 - 5 gamma/n~l F a c t o r  l x  t o  100 ppm ( f o r  low CU) 

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

Burner 90' 

0 - 200 gamma/ml F a c t o r  4 0  t o  4000 ppm 

Wavelength 2492 D i a l  147  

Bcrner i n  l i n e  

Range 

0 - 1000 gamma/ml F a c t o r  200x t o  20,000 ppm 

0 - 2000 gamma/ml F a c t o r  400x t o  40,000 ppm 

Xigher r a n g e  t h a n  40,000 ppm r e q u i r e s  l o x  d i l u t i o n  

S t a n d a r d s  

10,000 gamma/ml 

1 .000 gm meta l  powder, H20, HC1, HNO3 u n t i l  d i s s o l v e d ,  add 

~ ~ 1 0 4  , fume d i l u t e  t o  100 rnls 

l u 0 0  gafima/ml 13x d i l u t l o n  above I n  23% 1IZ1O4 

23d0 garnr,ia/ml 20 1.11s 10,000 gamma/nl - d l l u t e  t o  100 nJs I n  

20% HC104 

100 gamnia/n~l l o x  d i l u t i o n  1000 gamma/ml d i l u t e  t o  100 mls  i n  

2 0 " ~  ~ ~ 1 0 ~  

200 gamma/ml l o x  d i l u t i o n  2000 ganma/nl d l l u t e  t o  100 n l s  i n  

20% HC104 

P i p e t t e  

1, 2, 3, 5, 3, 1 0  mls 100 gamna/ml - d i l u t e  t o  100 rnls w i t h  

20% HC104 t o  g i v e  1, 2, 3, 5, a, 1 0  garnma/ml 

Comblned s t a n d a r d s  Cu, Ni, Co, Pb, Zn 

1, 2, 5, 10,  20, 30, 50, 80, 100, 150, 200 ganuna/ml 



xvi l 

Pb Gcochcmical AA S e t t i n q  

Lamp ASL H/c Pb 

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

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

Fue l  - a c e t 2 l e n e  Flow 1 4  

Oxidant  - a i r  Flow 1 4  

Burner AB 51 i n  l i n e  

Range 

0  - 20 gmne/ml t o  r e s d  0  t o  35 F a c t o r  5x 3 t o  520 ppm 

0 - 200 gamn.a/n,l t o  r e a d  0  t o  aO. F a z t o r  SOX 0 t o  5335 ppm 

S t a n s a r d s  - 10,000 gma/f i i l .  

1.000 p h r e  meta l ,  d i s s o l v e d  i n  IINO3, fumed t o  NCIOi nake  up 

t o  100 mls i n  20% HClO4 

1.000 garma/ml and 15u gans.,a/ml S u c c e s s i v e  10x d i l ~ t i o n s  i n  

20% ~ ~ 1 0 4  

P i p e t t e  

1, 2, 5, S ,  1 0  mls  1 0 3  gardna/nil 

2, 5, 3, 10, 20 mls  1000 gmm~a/rnl d i l u t e  t o  133 mls i n  20% 

HC104 t h i s  g i v e s  

1, 2, 5, 8, 10,  20, 50, C0, 100, 200 g~mn~a/n.l 

Con,bined S t a n d a r d s  Cu, Ni, Co, 'Pb ,  Zn, a r e  used s s  wor7:lng 

s t a n d a r e s  

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

Reagents  and a ~ p a r a t u s  

T e s t  t u b e s  - pvrex  d i s p o s a b l e  

T e s t  t u b e s  - sc rew c a p  

Bunsen Bbrner 

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

4 p a r t s  NaCl 

1 p a r t  KNO3 p u l v e r i z e d  t o  -80 mesn 

7% SnCIZ i n  iW6 HCI 

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  phospha te  

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

1000 gamn;a/al W 

.18 gms Na2W04 2H20 d i s s o l v e d  i n  HZO, make u p  t o  100 mls 

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  ml o f  L O  ganma/ ... 1 

and 1 .5 ,  2  mls o f  100 gamma/ml - d i l u t e  t o  10  a l s  

c o n t i n u e  from s t e p  #4 

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

e t h a n o l  and wa te r  to  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  

Procedure  
7-- 

1. Weigh 1 . 0  grant sample,  add 2 grab f l u x ,  n.ix 



2 .  S l n t e r  i n  r o t a r y  f o r  2 t o  3 n i n u t e s  ( F l u x  d ~ l l  rea i :  l o r  o n e  

n i n u t e )  

3 .  Cool ,  add  1 0  rnls H,O, h e a t  i n  s a n d  b a t h  t o  b o i l i n g ,  c o o l ,  l e t  

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

4.  S t l r ,  c r u s h ,  and  mlx .  L e t  se t t le  

5 .  Take 2 m l  a l l q u o t  l n t o  s c r e w  c a p  test t u b e  

6 .  Ac'd 7 m l s  SnCl,, h e a t  i n  h o t  w a t e r  b a t h  f o r  5  m m u t e s  ( 8 0 ' ~ )  

7 .  Cool  t o  less t h a n  15°C 

5. Add 1 rnl 20% KSCN, mix ( i f  lerrmon y e l l o w ;  con'pare color 

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

9. Add h ml 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 m l n u t e  

1 0 .  Compare c o l o r  

xix 

2101. ~ ~ ' c n ~ r n  i n  ::ater I:a4:>7c-: 

1 . T- a n ~ f e r  50 nils t o  1 2 5  r e p a r a t o r y  t u n n e l  

2. Add 5  nil .PA f e r r i c  c h l o r i d e  i n  c o n c  HC1 

3 .  Add 5 m l ~  o f  mixed KSCN a n d  SnCla  

4. 222 1 . 2  rnls i s o p r o p y l  e t h c r .  s h a k e  f o r  1 m i n u t e ,  ?in2 i l i o w  

p h a s e s  t o  s e p a r a t e  

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

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

S t ~ n d a r d i z a t i o n  

P i p e t t e  5,  .2, .5, 1, 2, 3, 4, 5, m l s  oi' 1 gartma/r;.l s ~ l d  1, 1 .5 ,  

2, m l s  o f  1 0  gauma/ml d i l u t e  t o  50 rnls w i t h  d e m i n e r a l - z e C  Ei20, and  

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

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

m e t h a n o l  t o  m a t c h .  S e a l  t i g h t l y  

300 gm SnC1, . 2HZ0 + 330 rnls HC1, u n t i l  SnC12 d i s s o l v e d  

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

KSCN - 5% i n  Ii,O 

Mixed SnC12 - KSCN 

3 p a r t s  SnC12 t o  2  p a r t s  KSCN 



xxi i 

Wntcr Snnlples Run for  AA 

I .  cu - 2 gamrua/nrl reads 00 s c a l e  t h e r e f o r e  1 u n i t  = 25 ppb 

2. Zn - 1 ganuna/n~l reads f u l l  s c a l e  t h e r e f o r e  1 u n l t  = 10 ppb 

3. N i  - 2.5 ganuna/n,l reads 50 s c a l e  t h e r e f o r e  1 u n i t  = 50 ppb 

Burner: long s l o t  t ech t ron  burner i n  l i n e  

pJH- MEASUREMENTS 

S o i l  and drainage sediment samples a r e  dampened with 

water i n  a g l a s s  beaker t o  a pas ty  consis tency.  Demineralized 

water  i s  used f o r  t h i s  purpose a s  it has a low buf fe r  capac i ty  

and thus does not  inf luence t h e  pH of t h e  sample. Measurement 

i s  made with a F i sher  Acument pH meter. Electrodes a r e  s to red  

i n  buf fe r  overnight .  A 30 minute w a n  up time i s  allowed f o r  

t h e  instrument each morning. A 10 m l  a l i q u o t  is  taken from 

water  samples f o r  pH measurement. 

xx i  
ROSSBACHER LABORATORY 

Sulphatc i n  Natural Waters 

1. P i p e t t c  0.5 m l  su lpha te  reagent  mix i n t o  a co lor imet r ic  tube 

2. ~ d d  5 m l  water sample and mix 

3. Read a t  343 F a g a i n s t  a demineralized watcr blank 

4. Read again a t  4 v n d  s u b t r a c t  from su lpha te  reading 

5. c a l c u l a t e  ppm su lpha te  from t h e  graph 

Rcaqcnt 

Dissolve 54 grams red mercuric oxide (J .T .  Baker 2620- Can Lab) 

i n  185 ml 70% p e r c h l o r i c  a c i d  and 20 m l  H20, shake f o r  0r.e hour. 

Add 415.3 grams f e r r i c  perch lora te  f Fe (ClO4) 3 . 6H20 1 
(GFS 39) and 47 grams aluminum perch lora te  L A1 ( C 1 0 ~ )  3 . 3H,O l 

(GFS 2) Add 400 m l  water t o  d i sso lve ,  l e t  s e t t l e  overniqht,  decant  

i n t o  b o t t l e  and make t o  1 l i t e r  
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APPENDIX V 

DESCRIPTION OF BOCK UNITS 

Only t h o s e  r o c k s  exposed  on t h e  Red Mountain p r o p e r t y  

( F i g u r e  3 )  are d e s c r i b e d  be low.  

U n i t s  l a ,  l b  - F i n e  g r a i n e d  b l a c k  t o  r u s t y  w e a t h e r i n g  

l i g h t  g r e y  c o l o u r e d  q u a r t z i t e  w i t h  minor  i n t e r b e d s  o f  s l a t e ,  

s i l t s t o n e  and s a n d s t o n e ,  c o n t a i n i n g  up t o  3% d i s s e m i a t e d  f i n e  

g r a i n e d  p y r i t e .  The more a r e n a c e o u s  m e m b e r s  are composed o f  

u n s o r t e d ,  sub rounded  q u a r t z  g r a i n s  up  t o  0 .5  wide  i n  d i a m e t e r .  

The v a r i - c o l o u r e d  s l a t e  U n i t  l b  c o n s i s t i n g  o f  b u f f  

t o  r u s t y  w e a t h e r i n g  s l a t e s  i n t e r b e d d e d  w i t h  less t h a n  25% 

c h e r t  and  q u a r t z i t e  fo rms  a b r o a d  band a c r o s s  t h e  c e n t r e  o f  

t h e  p r o p e r t y .  The s l a t e s  are f i n e  g r a i n e d ,  w e l l  bedded ,  v a r y  

i n  c o l o u r  f rom p u r p l e  t o  brown t o  g r e y  t o  b l a c k  and  c o n t a i n  

up  t o  37 d i s s e m i n a t e d  p y r i t e .  

U n i t s  2 a ,  2b  - I n t e r b e d d e d  b a s i c  v o l c a n i c s ,  conglom- 

e r a t e s ,  t u f f  b r e c c i a s  and  f i n e  g r a i n e d ,  d a r k  g rey -g reen  

c o l o u r e d  s l a tes .  

J u r a . s s i c  and l o r  C r e t a c e o u s  

U n i t  3 - A few s m a l l  s c a t t e r e d  o u t c r o p s  o f  s l i g h t l y  

m a g n e t i c ,  p y r r h o t i t e  b e a r i n g ,  m e l a n o c r a t i c  d i o r i t e  t o  g a b b r o  

o c c u r  on t h e  p r o p e r t y .  

U n i t  4 - L i g h t  c o l o u r e d ,  l e u c o c r a t i c ,  s u b p o r p h y r i t i c  

b i o t i t e  g r a n i t e  w i t h  p h e n o c r y s t s  o f  q u a r t z  and  o r t h o c l a s e  up 

t o  0 . 5  c m  i n  s ize .  B i o t i t e  is  l o c a l l y  c h l o r i t i z e d  and  t r a c e  

amounts  o f  d i s s e m i n a t e d  p y r i t e  and  c h a l c o p y r i t e  have  been  

r e p o r t e d .  
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