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SUI.IMARY 

The Silver Seven Tungsten Property of 88 claims is 

located in the southern Yukon, 57 miles west of Watson Lake. ' 

~eoloyical mapping, a geochemical soil survey, and surface 

sampling of the mineralized zones were done in September 1971. 

Wolframite veins were discovered on this property in 

1943, and it has been subjected to periodic exploration since 

that time. The property is currently owned by Silver Seven 

Exploration Limited. 

The property is two miles east of the Cassiar batho- 

lith, and is underlain by Cambrian calcareous sedimentary rocks 

which have been metamorphosed and contorted by the batholith. 

Two small quartz diorite dykes are the only intrusive rocks 

exposed on the property. 

Four types of mineral deposits occur on the property. 

1. Quartz-galena-wolframite-cassiterite veins, which contain 

concentrations of wolframite. 

2. A dyke-like quartz breccia zone which is from LO to 120 

feet wide and 2000 feet long. The scheelite is irregularly 

disseminated in this 550 foot section, with assays ranging from 

less than 0.01% WO3 to 3.80% WO3. 

3. Replacement type base metal mineralization occurs on the 

property and has been previously tested by diamond drilling. 

4. Narrow quartz-galena-sphalerite veins which follow shear 

zones in the calcareous schists, are also exposed on the property. 



INTRODUCTION 

I n  September 1971 t h e  S i l v e r  Seven Tungsten Property,  

i n  t h e  southern Yukon, was examined. The p roper ty  con ta ins  

wolframite-quartz ve ins ,  s c h e e l i t e  bear ing  q u a r t z  b r e c c i a ,  and 

base metal  minera l i za t ion  and i s  owned by S i l v e r  Seven Explo.ration 

Limited. AMAX c a r r i e d  o u t  geo log ica l  mapping, a  geochemical s o i l '  

survey, and su r face  sampling of t h e  mineral ized zones over  a 

per iod  of two weeks. 

Location and Access 

The p roper ty  i s  i n  t h e  Yukon T e r r i t o r y ,  57 a i r  mi les  

west of Watson Lake. I t  i s  reached by a  t h r e e  mile  road which 

extends nor th  of t h e  Alaska Highway a t  Mile 701.6. The l a s t  

mile of t h i s  road i s  only a c c e s s i b l e  by four-wheel d r i v e  veh ic le .  

Physiography 

The p roper ty  i s  on t h e  e a s t e r n  f l ank  of t h e  Cass ia r  

Mountains. The t e r r a i n  c o n s i s t s  of rounded h i l l  t o p s  and g e n t l y  

dipping v a l l e y s  with some s t e e p  walled c i rques .  Elevat ions  on 

the proper ty  range from 3400 f e e t  t o  5100 f e e t ,  with t r e e  l i n e  

a t  4800 f e e t .  Vegetat ion c o n s i s t s  of balsam f i r  and spruce,  

with buckbrush extending one t o  two hundred f e e t  above t r e e  l i n e .  

On h i l l  t ops  d r i f t  i s  l e s s  than  f i v e  f e e t  t h i c k  b u t  

t h i s  th ickens  downslope. Outcrop i s  l a r g e l y  r e s t r i c t e d  t o  stream 

v a l l e y s ,  h i l l  t o p s ,  and r idges .  

The Rancheria and Boulder Creek ' v a l l e y s  served a s  

~ l e i s t o c e n e  outwash channels,  and now con ta in  t h i c k  d e p o s i t s  of 

sand and g rave l .  



3 

Previous Work --- 
The wolframite-bearing q u a r t z  v e i n s  w e r e  d iscovered  i n  

1943 by p rospec to r s  working f o r  Cominco Ltd. These v e i n s  are ' 

now known a s  t h e  Fj-ddler West zone. 

From 1951 t o  1953 Yukon Tungsten Corporation Limited 

p u t  i n  a 530 f o o t  a d i t  and 235 f e e t  of r a i s e s t o  t e s t  t h e  under- 

ground ex tens ion  of  t h e  wolframite  ve ins .  A smal l  m i l l  was b u i l t  

near  t h e  Alaska Highway, b u t  t h e r e  was no product ion ,  and t h e  

m i l l  l a t e r  burned down. . 
I n  1961 t h e  l ead-z inc - s i lve r  Luck shostriiig was found 1.7 

mi les  southwest o f  the wolfrarnite ve ins .  I n  1962 it was opt ioned 

t o  Scurry  Rainbow O i l  Company Limited who d i d  t r ench ing ,  a geo- 

chemical s o i l  survey, s e l f - p o t e n t i a l  and E.M. geophys ica l  surveys,  

and d r i l l e d  13 h o l e s  wi th  a t o t a l  l e n g t h  of  2597 f e e t .  Th i s  

showing i s  now on ground h e l d  by  S i l v e r  Seven Exp lo ra t ion  Limited. 

I n  1969 S i l v e r  Seven Exp lo ra t ion  Limited d i d  b u l l d o z e r  

s t r i p p i n g  and d iscovered  a s c h e e l i t e - b e a r i n g  q u a r t z  b r e c c i a  zone 

1500 f e e t  e a s t  of  t h e  wolfrarnite v e i n s  which i s  now r e f e r r e d  t o  

a s  the F i d d l e r  E a s t  zone. I n  1971 more b u l l d o z e r  s t r i p p i n g  was 

done i n  an a t tempt  t o  ex tend t h e  s c h e e l i t e  zone. 

Over t h e  y e a r s  t h e  wolframite  v e i n s  have been h i g h  

graded b u t  t h e  r e s u l t s  of  t h e s e  o p e r a t i o n s  are unknown. 



R E G I O N A L  - GEOLOC2Y 

The p r o p e r t y  i s  on t h e  e a s t e r n  f l a n k  of  t h e  northwest  

t r end ing  C a s s i a r  g e a n t i c l i n e .  The e a s t e r n  edge of  t h e  ~ a s s i a r  

b a t h o l i t h ,  of b i o t i t e  q ~ m r t z  rnonzonite and granodj -or i te ,  i s  two 

mi les  west of t h e  F i d d l e r  West zone. Most i n t r u s i v e  rocks i n  

t h i s  b a t h o l i t h  a r e  Late  Mesozoic i n  age (Pool,  Raddick and Green, 

1360) .  

The claims a r e  under la in  by con to r t ed  ca lca reous  s c h i s t s ,  

p h y l l i t e s ,  and marble be r i eved  t o  be  of Lower Cambrian age. The 

r e g i o n a l  t r e n d  of t h e s e  rocks  i s  nor th  t o  north-northwest.  

Four mi les  e a s t  of t h e  C a s s i a r  b a t h o l i t h ,  and two r l ~ i l e s  

east of t h e  a d i t  on t h e  p roper ty ,  a r e  ca lca reous  s h a l e s  and 

l imestone.  This  decrease  i n  metamorphism, from marble and s c h i s t  

on t h e  p r o p e r t y  t o  l imestone and s h a l e  e a s t  of t h e  p r o p e r t y  

i n d i c a t e s  t h a t  metamorphism was caused by t h e  C a s s i a r  b a t h o l i t h .  

P l e i s t o c e n e  c o n t i n e n t a l  g l a c i e r s  moved from west- 

southwest t o  e a s t - n o r t h e a s t  (Pool,  Raddick and Green, 1960) .  The 

abundant g r a n i t i c  f l o a t  on t h e  p roper ty  h a s  been de r ived  from t h e  

C a s s i a r  b a t h o l i t h  t o  t h e  southwest.  

PROPERTY GEOLOB (F igure  2 )  

Summary . - 
The c la ims a r e  under la in  by con to r t ed  ca lca reous  s c h i s t s  

l 

and a r g i l l a c e o u s  p h y l l i t e s  which t r e n d  t o  t h e  northwest  and are 

of  Cambrian age. 

The p r o p e r t y  con ta ins :  wolframite-galena-quartz v e i n s  

( F i d d l e r  West zone) ,  a q u a r t z  b r e c c i a  zone con ta in ing  s c h e e l i t e  

( F i d d l e r  E a s t  zone) ,  a l ead-z inc - s i lve r  replacement zone (Luck 

showing) , and leac?-zinc-silver-quartz v e i n s  ( P e t e  showing) . 
Rock Types 

The ca lca reous  s c h i s t s  a r e  f i n e  g ra ined ,  and ' r ange  i n  

composition from unbedded marble through a  bedded mica -ca lc i t e  

s c h i s t  t o  a r g i l l a c e o u s  p h y l l i t e .  The beds c o n t a i n  v a r i a b l e  



amounts of white  mica, b i o t i t e ,  q u a r t z  and c a l c i t e ,  and a r c  

g e n e r a l l y  about  *" t h i c k .  The ca lca reous  s c h i s t s  frequently 

c o n t a i n  up t o  1% disseminated  p y r i t e .  

Two e a s t e r l y  t r e n d i n g  dykes a r e  t h e  o n l y  i n t r u s i v e  rocks  

exposed on t h e  proper ty .  One i s  4000 f e e t  n o r t h  of  t h e  q u a r t z  

b r e c c i a  zone and t h e  o t h e r  i s  1800 f e e t  sou.th of t h e  b r e c c i a  

(F igure  1). The nor the rn  dyke i s  20 f e e t  wide and c o n t a i n s  smal l  

(1/32") phenocrys ts  of q u a r t z  ( l o % ) ,  p l a g i o c l a s e  (2%) and b i o t i t e  

(2%) i n  an a p h a n i t i c  f e l s - i c  mat r ix .  The southern  dyke i s  massive, 

f i n e  g ra ined ,  and c o n t a i n s  an  es t ima ted  57% p l a g i o c l a s e ,  35% 

q u a r t z ,  7% muscovite, and 1% disseminated p y r i t e .  The dykes a r e  

b e l i e v e d  t o  be q u a r t z  d i o r i t e  i n  composition.. 

S t r u c t u r e  - 
The most common a t t i t u d e  o f  t h e  bedding i s  a  north-  

nor thwes te r ly  s t r i k e ,  and an eas-terl-y d i p .  S c h i s t o s i t y  was found 

t o  b e  p a r a l l e l  to ,  o r  a t  an  ang le  t o  t h e  bedding, On t h e  h i l l  

con ta in ing  t h e  F i d d l e r  West zone, t h e  bedding i s  h o r i z o n t a l  o r  

d i p s  g e n t l y  south.  

I n  p l a c e s  t h e  s c h i s t o s e  rocks a r e  h i g h l y  c o n t o r t e d  and 

t h e  axes of t h e s e  small  f o l d s  g e n e r a l l y  plunge t o  t h e  s o u t h e a s t .  

The s c h e e l i t e  b e a r i n g  q u a r t z  b r e c c i a  zone is  b e l i e v e d  

t o  mark t h e  northwestern edge of a  n o r t h e a s t e r l y  t r e n d i n g  f a u l t  

zone. The most r e c e n t  movement along t h i s  f a u l t  h a s  sheared  

p h y l l i t e  and q u a r t z  v e i n s  j u s t  sou th  of  t h e  q u a r t z  b r e c c i a  zone. 

Th i s  younger shea r  zone i s  d e l i n e a t e d  by two p a r a l l e l  l ineaments  

300 t o  400 f e e t  a p a r t  (See Figure  l ) ,  j u s t  sou th  of  t h e  q u a r t z  

b r e c c i a .  Other l ineaments  south  and e a s t  of t h i s  f a u l t  may a l s o  

be  s u r f a c e  express ions  of  f a u l t s .  

Minera l i za t ion  

F i d d l e r  West -- Zone (Figure  3 )  

The F i d d l e r  West zone i s  on t h e  h i l l  west of t h e  d ry  

l ake .  Minera l i za t ion  i s  i n  a s e r i e s o f  en echelon q u a r t z  v e i n s  



6 t o  36 i nches  wide, which s t r i k e  east-orest and d i p  sou th  25 t o  

50 degrees.  Some of t h e  v e i n s  c o n t a i n  concen t ra t ions  of wolf- 

rami te ,  ga lena ,  s c h e e l i t e ,  f l - u o r i t e  and minor amounts of 

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

The q u a r t z  v e i n s  f r e q u e n t l y  have 4-" bands of , - i g h t  green  mica 

on e i t h e r  s i d e .  The downdip ex tens ion  of t h e  main wol f ran~ i t e -  

q u a r t z  was explored  by  an a d i t ,  an  i n c l i n e d  r a i s e ,  and v e r t i c a l  

r a i s e .  Due t o  i c e  f i l l i n g ,  and burned o u t  t imber ,  t h e  underground 

workings wsre no t  v i s i t e c .  

Three v e i n s  were found which conta ined  l o c a l  concentra-  

t i o n s  of  wolframite  and ga lena .  They a r e  desc r ibed  below i n  

o r d e r  of  decreas ing  tungs ten  con ten t .  

1. The main ve in ,  on which most work h a s  been done, and 

which i s  es t ima ted  t o  c o n t a i n  t h e  g r e a t e s t  c o n c e n t r a t i o n  of  

wolframite ,  i s  exposed on t o p  o f  t h e  h i l l  near  t h e  n o r t h  f a c i n g  

c l i f f .  - I r r e g u l a r  concen t ra t ions  of  wolframite  and s u l p h i d e s  a r e  

r e s t r i c t e d  t o  t h e  nor the rn  70 f e e t  of  t h i s  6  t o  1 8  inch  qua-rtz 

ve in ,  wi th  o n l y  a t r a c e  of  wolframite  observed i n  t h e  southern  

p a r t  of  t h i s  vein.  An 1 8  i n c h  channel sample t aken  near  t h e  

i n c l i n e d  r a i s e  assayed 4.35% WO 
3' 

A sample over  a  two f o o t  width 

i n  t h i s  same a r e a  b y  Sevensma assayed 0.34% WO 
3' 

Th i s  70 f o o t  . 

s e c t i o n  i s  es t ima ted  t o  c o n t a i n  1.0% W0 
3' 

2. The e a s t e r n  100 f e e t  of  an e i g h t  inch  q u a r t z  v e i n  

400 f e e t  e a s t  of  t h e  main ve in ,  c o n t a i n s  an  es t ima ted  0.5% W0 
3, 

wi th  on ly  a t r a c e  of  wolframite  seen o u t s i d e  t h e  e a s t e r n  s e c t i o n .  

3 .  The western  60 f e e t  of  an  8 t o  36 i n c h  wide q u a r t z  

v e i n  exposed on t h e  nor the rn  c l i f f  f ace ,  c o n t a i n s  up t o  3.0% 

wolframite  i n  i r r e g u l a r  pa tches .  Two 3 f o o t  long samples a c r o s s  

t h i s  v e i n  assayed 0.67% 11170 and a  t r a c e  of WO 
3  3' 

Th i s  60 f o o t  

s e c t i o n  i s  es t ima ted  t o  c o n t a i n  0.5% WO 
3' 

The q u a r t z  v e i n s  a r e  ve ry  coa r se  g ra tned  and d russy  with 

subhedral  t o  euhedra l  c r y s t a l s  up t o  6 inches  long and 2 inches  



wide. 

There a r e  a t  l e a s t  two ages  of qua r t z  ve ins .  The h igh  

grade  t u n g s t e n  v e i n  a t  t h e  i n c l i n e d  r a i s e  i s  sheared  and f r i a b l e  

b u t  is  c u t  by a  massive g l a s s y  two f o o t  q u a r t z  ve in ,  which i s  

almost  ba r ren .  

F i d d l e r  E a s t  Zone (F igure  3)  - 
The F i d d l e r  E a s t  minera l i zed  zone i s  1500 f e e t  e a s t  of 

t h e  w ~ ~ f r a m i t e  ve ins ,  and w a s  d iscovered  i n  1969 by b u l l d o z e r  

t r ench ing .  M i n e r a l i z a t i q n  c o n s i s t s  of  s c h c e l i t e  which i s  unevenly 

d isseminated  i n  a  q u a r t z  b r e c c i a  zone. Minor f l u o r i t e  and c a l c i t e  

were t h e  o n l y  o t h e r  minera l s  seen  i n  t h e  q u a r t z  b r e c c i a .  

The q u a r t z  b r e c c i a  i s  a  dyke-l ike body which s t r i k e s  

N ~ O O E  and d i p s  s t e e p l y  south.  I t  i s  i n t e r m i t t e n t l y  exposed over  

a l e n g t h  of 6500 f e e t  and h a s  a  maximum width. o f  120 f e e t .  The 

b r e c c i a  c o n t a i n s  up t o  30% angular  fragments o f  ca lca reous  s c h i s t  

and q u a r t z .  Tho fragments a r e  up t o  f o u r  inches  a c r o s s  and t h e  

ma t r ix  i s  f i n e  t o  medium g r a i n e d  q u a r t z .  Some fragments a r e  

u n a l t e r e d  whi le  o t h e r s  a r e  h i g h l y  s i J - i c i f i e d  and a r e  r ep resen ted  

by  o n l y  a f a i n t  o u t l i n e .  I n  t h e  a r e a s  of h i g h e s t  grade  s c h e e l i t e  

t h e  ca lca reous  s c h i s t  fragments a r e  more completely a l t e r e d  and 

s c h e e l i t e  i s  concen t ra ted  around t h e s e  r e l i c t  f ragments ,  I n  some 

a r e a s  t h e  b r e c c i a  c o n t a i n s  numerous d russy  vugs. 

The c o n t a c t  between t h e  q u a r t z  b r e c c i a  and ca lca reous  

s c h i s t s  t o  t h e  northwest  i s  e i t h e r  sharp ,  o r  g r a d a t i o n a l  through 

a q u a r t z  stockwork zone up t o  75 f e e t  wide, t h e  southern  c o n t a c t  

of t h e  q u a r t z  b r e c c i a  i s  a f a u l t  zone of  sheared ca lca reous  s c h i s t  

and q u a r t z  ve ins .  The q u a r t z  and s c h e e l i t e  a r e  b e l i e v e d  t o  have 

been emplaced a long a  f a u l t  zone which h a s  been sub jec ted  t o  

r e c u r r e n t  movement. 

Narrow, s u b p a r a l l e l ,  q u a r t z  b r e c c i a ,  q u a r t z ,  and c a l c i t e  

v e i n s  occur  on e i t h e r  s i d e  of  t h e  main q u a r t z  b r e c c i a  zone. J u s t  

e a s t  of t h e  d r y  l a k e ,  and  n o r t h  of  t h e  west end of t h e  b r e c c i a  



zone some of t h e s e  v e i n s  were found t o  c o n t a i n  minor nrnounts of 

s c h e e l i t e  and malachi te ,  A l l  s c h e e l i t e  i s  a s s o c i a t e d  wi th  q u a r t z  

b r e c c i a  o r  ve ins .  

A l l  ou tcrops  a long t h e  qu-artz b r e c c i a  zone were exainined 

by  u l t r a - v i o l e t  lamp and s c h e e l i t e  o n l y  occurs  i n  a 550 f o o t  

s e c t i o n  of t h e  b r e c c i a  j u s t  e a s t  o f  t h e  d r y  l ake .  I n  t h i s  550 

f o o t  s e c t i o n  t h e r e  a r e  two zones which were e s t ima ted  t o  c o n t a i n  

from 1 t o  2% VlrO 
3' 

The h i g h e r  grade  zone i s  140 f e e t  e a s t -  

s o u t h e a s t  of t h e  d r y  lake .  Th i s  zone t r e n d s  90° and i s  30 f e e t  

long and 7 f e e t  wide. Two r e p r e s e n t a t i v e  samples from t h i s  a r e a  

assayed 3.80% W0 and 1.05% WO 
3 3' 

The second h igh  grade  zone ( 7 5  

f e e t  long and 13 f e e t  wide, wi th  t h e  long a x i s  t r e n d i n g  ~ 3 0 ~ ~ )  i s  

450 f e e t  n o r t h e a s t  of t h e  d r y  lake .  Represen ta t ive  samples from 

t h i s  zone assayed 0.12% WO and 0.10% WO and 0.08% W 0 3 .  These 
3 3 

two zones w e r e  e s t ima ted  t o  c o n t a i n  approximate1.y t h e  same amount 

of s c h e e l i t e  when examined by  u l t r a - v i o l e t  lamp and t h e  reason 

fox  low assays  i n  the second zone i s  unknown. Nineteen o t h e r  

samples from t h i s  550 f o o t  s e c t i o n  o f  q u a r t z  b r e c c i a  gave assays  

ranging  from l e s s  t h a n  0.01 t o  1.10% F1!O wi th  on ly  t h r e e  a s says  
3' 

g r e a t e r  than  0.10% WO,. 

* 

1 . 7  mi les  

Luck Showinq (F igure  5) 

The Luck showing i s  a smal l  l ead-z inc - s i lve r  d e p o s i t  

southwest of t h e  wolframite  v e i n s  which was t e s t e d  by  

diamond d r i l l i n g  i n  1962. C a l c i t e  v e i n s  a s s o c i a t e d  wi th  t h e  b a s e  

me ta l s  c o n t a i n  up t o  0.18% wO a s  s c h e e l i t e .  
3 

Host xocks a t  t h e  Luck showing a r e  h i g h l y  c o n t o r t e d  

ca lca reous  s c h i s t s  and p h y l l i t e s  which c o n t a i n  an es t ima ted  1% 

p y r i t e .  Axes of  smal l  t i g h t  f o l d s  i n  t h e  s c h i s t  plunge10 t o  20' 

t o  t h e  sou theas t .  

S p h a l e r i t e ,  p y r i t e  and galena a r e  disseminated i n  a  f i n e  

g ra ined  dolomite-muscovite s c h i s t  which shows f o l d i n g  s i m i l a r  t o  





I 
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t h e  h o s t  rock. The su lph ides  appear t o  have replaced  the 

calcareous  h o s t  rocks conver t ing  them t o  d.olomite-muscovite 

s c h i s t .  The s u l p l ~ i d e s ,  p a r t i c u l a r l y  ga lena ,  a l s o  occur  i n  

narrow i r r e g u l a r  ve ins .  

Sur face  exposure of t h e  m i n e r a l i z a t i o n  i s  confined t o  

one outcrop  70 f e e t  long by 30 f e e t  wide, and l imoni t e  s t a i n e d  

bou lde r s  i n  t h e  t r e n c h  j u s t  e a s t  of  t h e  outcrop.  The minera l ized  

ou tc rop  i s  f r a c t u r e d  and s t r o n g l y  l imoni t e  s t a i n e d .  Some of t h e s e  

f r a c t u r e s  a r e  f i l l e d  wi th  narrow c a l c i t e - s c h e e l i t e  ve ins .  A t h r e e  

f o o t ,  e a s t e r l y  s t r i k i n g  c a l c i t e - s c h e e l i t e  v e i n  marks t h e  nor the rn  

c o n t a c t  between t h e  base  meta l  minera l i -za t ion  and ca lca reous  

s c h i s t s  and i s  b e l i e v e d  t o  have been emplaced along a f a u l t .  

The s c h e e l i t e  i s  disseminated,  o r  occurs  a s  narrow v e i n s  which 

c u t  t h e  c a l c i t e  ve in .  C a l c i t e  v e i n s  occur  i n  some of t h e  o t h e r  

t r e n c h e s  on t h i s  showing b u t  none c o n t a i n  s c h e e l i t e .  

Base metal  m i n e r a l i z a t i o n  was i n t e r s e c t e d  i n  s i x  of t h e  

13  h o l e s  d r i l l e d ,  Following, i s  a l i s t  of t h e  i n t e r s e c t i o n s  and 

assays .  The assays  a r e  from Sevensma's 1969 r e p o r t .  

Hole No, T o t a l  ~ n t e r s e c t i o n  of  Footage Assayed Ag P b  Zn 
& Dip Ease Metals 

1 @  45" 10.0 from 80.0 - 90.0 88.0 t o  90.0 4.18 6.68 9.67 

2 & 50° 21.4 from 81.6 - 103.0 

3 @ 65" 39.0 from 66.0 - 105.0 6 6 . 0 t o 1 0 5 , O  1.66 1.47 8.32 

4 & 65" 20.6 from 51.0 - 71.6 51.0 t o  71.6 2.05 3.45 8.47 

5 0 45" 3 .8  from 36.7 - 40.5 36.7 t o  40.5 1.03 3.05 2.91 

During t h e  c u r r e n t  examination two r e p r e s e n t a t i v e  samples 

were taken from t h e  minera l ized  outcrop ,  t h e  a s say  r e s u l t s  a r e  

l i s t e d  below: 

Sample Number Area Ag Pb Zn 
w03 



Two r e p r e s e n t a t i v e  samples were a l s o  t a k e n  from t h e  

t h r e e  f o o t  c a l c i t e - s c h e e l i t e  v e i n  n o r t h  of  t h e  b a s e  me ta l  showing. 

These gave a s s a y s  of  0.18% WO and l e s s  t h a n  0.01% W03. 
3 

Diamond d r i l l  h o l e  d a t a  i n d i c a t e  t h a t  t h e  b a s e  m e t a l s  

o c c u r  i n  an e a s t e r l y  t r e n d i n g  lens-shaped zone 3  t o  40 f e e t  t h i c k ,  

which d i p s  30 t o  45O sou th  and i s  approximate ly  300 f e e t  long.  

P e t e  Showing ( F i g u r e  6)  

T h i s  showing i s  4000 f e e t  sou thwes t  o f  t h e  trolf;amite 

v e i n s  and c o n s i s t s  o f  a 4 i n c h  l e a d - z i n c - s i l v e r  v e i n  which h a s  

been  emplaced i n  a  s h e a r  zone. 

The h o s t  rocks  are l i m o n i t e  s t a i n e d  p h y l l i t e s  and 

c a l c a r e o u s  s c h i s t s  which c o n t a i n  s e v e r a l  l i m o n i t e  s t a i n e d  s h e a r  

zones .  One s o u t h e a s t e r l y  t r e n d i n g  s h e a r  zone, which i s  exposed 

i n  f o u r  t r e n c h e s  ove r  a l e n g t h  o f  180 f e e t ,  c o n t a i n s  a  f o u r  i n c h  

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

s p h a l e r i t e  t h a t  a s s a y  h igh  i n  s i l v e r  (See F i g u r e  6)  , 





GEOCHEMISTRY 

970 S o i l  samples were taken  a t  200 f o o t  i n t e r v a l s  on 

east-west l i n e s  1000 f e e t  a p a r t  over  an a r e a  12,000 f e e t  

square (Figure  2 ) .  

To e s t a b l i s h  t h e  l i m i t s  of tungs ten  minera l i za t ion ,  

south of t h e  q u a r t z  b r e c c i a  zone, samples were taken a t  200 f o o t  

c e n t e r s  over an a rea  5500 by 2800 f e e t  ( ~ i g u r e  4 ) .  

Geochemical Environment 

The t imber l i n e  i s  roughly a t  4800 f e e t  and above t h i s  

e l e v a t i o n  h i l l  c r e s t s  have many f e a t u r e s ,  g e n e r a l l y  a s s o c i a t e d  

wi th  sub-a rc t i c  tundra t e r r a i n .  Vegetat ion i s  r e s t r i c t e d  t o  

s tun ted  buckbrush and a r c t i c  dwarf willow with occas ional  a l p i n e  

f i r  and hemlock. F r o s t  heaved rock fragments, f r o s t  b o i l s  and 

medallion f e a t u r e s  a r e  comqon al though t h e r e  i s  no evidence of 

ex tens ive  permafrost .  Since t h e  region  f a l l s  wi th in  t h e  southern 

f r i n g e  of t h e  permafrost  zone, development may be  r e s t r i c t e d  t o  

i s o l a t e d  pa tches  on nor th  f ac ing  h i l l  s lopes  and where t h e r e  i s  

a thick.  p r o t e c t i v e  vege ta t ion  cover. 

A t  lower e l e v a t i o n s  vege ta t ion  becomes more p r o l i f i c  

and t h e  t imber i s  more o r  l e s s  continuous. A moderate th ickness  

of  boulder  c l a y  (20-30 f e e t )  h a s  been depos i ted  e s p e c i a l l y  on t h e  

southwest f ac ing  r idge  f l anks .  Talus  f ans  predominate on t h e  

s t e e p e r  nor th  and e a s t  s lopes .  Major dra inage  channels,  e.g.  

Boulder Creek, flow i n  deeply i n c i s e d  v a l l e y s ,  c u t  i n t o  t h i c k  

f l u v i o g l a c i a l  depos i t s .  

The s o i l s  and landscape f e a t u r e s  developed over t h e  

p roper ty  a r e  c h a r a c t e r i s t i c  of both a  s u b a r c t i c  environment and 



of  warmer f o r e s t e d  reg ions  t o  t h e  south.  Above t imber  l i n e  top- 

s o i l  i s  o f t e n  t h i n  o r  completely absen t  and f r o s t  b o i l s ,  f r o s t  

heaves,  medal l ion f e a t u r e s  a r e  conrrion. The a r c t i c :  brown s o i l  . 

t y p i c a l l y  c o n s i s t s  of 6-8 inches  of dark brown hurriic r i c h  loarn (A 

hor izon)  over ly ing  a  grey-brown loamy c l a y  o f t e n  mot t led  with 

humic g l e y s o l s  may be coinmon under t h e s e  c o n d i t i o n s  and t h e  copious 

p r e c i p i t a t i o n  o f  i r o n  hydroxides,  i n  t h e  d ra inage  channels ,  h a s  

been observed. On t h e  f l u v i o g l a c i a l  t e r r a c e s  above t h e  major c reeks ,  

a sandy s u b s o i l ,  l a r g e l y  of g r a n i t i c  m a t e r i a l  suppor t s  a young, 

p o s t  burn  growth of  lodgepole p ine .  I n  some a r e a s  e r o s i o n  h a s  

completely removed t h e  t o p s o i l  and s u r f a c e  vege ta t ion .  The smal l  

number o f  pH de te rmina t ions  t h a t  have been made on samples i n d i c a t e  

a s o i l  pH of  above 7 on t h e  h i l l  s l o p e s  and crests, where s u b a r c t i c  

environment f e a t u r e s  a r e  common, b u t  lower va lues  i . e .  6.0 - 7.0 

i n  wooded brown s o i l s  below t h e  t imber  l i n e .  

Geochemical Resu l t s  

The t h r e s h o l d  and anomalous ranges  f o r  Pb, Zn, A g ,  C u  and 

W i n  s o i l  samples from both  t h e  r e g i o n a l  and t h e  d e t a i l e d  g r i d  were 

e s t a b l i s h e d  frorn graphs of cumulative frequency p e r  log  ppm. The 

va lues  ?.re t a b u l a t e d  below. 

i r r e g u l a r  l e n s e s  o r  bands of back hu.rnu.s. On exposed h i l l  s l o p e s  

and c r e s t s  t h e  t o t a l  overburden depth  may on ly  be  2 t o  3 f e e t  and 

t h e  s u b s o i l  c o n t a i n s  a  h igh  p ropor t ion  of  angular  rock fragments.  

These f e a t u r e s  sugges t  t h a t  a c t i v e  s o l i f l u c t i o n  h a s  played a 

s i g n i f i c a n t  p a r t  i n  t h e  t;ansport of  m a t e r i a l  on t h e  h i l l  s l o p e s .  

A t  lower e l e v a t i o n s ,  w i t h i n  t h e  cont inuous mature t imber ,  

wooded brown s o i l s  have developed frorn a p a r e n t  boulder  c l ay .  This  

s o i l  type d i f f e r s  from t h e  arct ic-brown equ iva len t  i n  t h a t  t h e  A 

hor izon  i s  g e n e r a l l y  4 t o  6 inches  t h i c k ,  t h e  under ly ing  B hor izon 

more uniform i n  t e x t u r e  and c o n t a i n s  no humic mot t l ing .  

Local environment v a r i a t i o n s  may be r e l a t e d  t o  t h e  

formation of swamps on t h e  f l o o r  of  U-shaped v a l l e y s .  P e a t s  and 



Metal Background P o s i t i v e  Anomalous Highly Anomalous 

W 0- 10 ppm 11- 25 ppm 26- 40 ppm > 40 ppm 

Zn 0-180 181-250 251-450 >450 

Pb 0- 60 61-120 121-250 >250 

CU 0- 60 '6 0  

Ag 0- 1 > 1 

Regional S o i l  Anomalies (See Figure  2 )  

A l a r g e  h igh  c o n t r a s t  (up t o  25 X th resho ld )  i r regu-  

l a r l y  shaped tungs ten  anomaly occurs  over t h e  F i d d l e r  W e s t  Zone. 

The southern spread of t h i s  anomaly may be caused by downslope 

t r a n s p o r t  of t h e  minera l i za t ion  by s o l i f l u c t i o n .  The t a i l  o f f  

t o  t h e  n o r t h e a s t  i s  probably caused by  g l a c i a l  t r a n s p o r t  which 

was from southwest t o  nor theas t .  

A low c o n t r a s t  (2-3 X th resho ld )  tungs ten  anomaly which 

t r e n d s  east-west,  and i s  one mi le  n o r t h e a s t  of t h e  ~ i d d l e r  W e s t  

zone, i s  not  r e l a t e d  t o  known tungs ten  minera l i za t ion .  This  

anomaly may be g l a c i a l l y  t r a n s p o r t e d  from t h e  F i d d l e r  Eas t  and 

W e s t  zones. 

Of t h e  nine Pb-Zn-Ag anomalies o u t l i n e d  on t h e  r eg iona l  

g r i d ,  f i v e  a r e  a s s o c i a t e d  with known occurrences of base  metals .  

The' anomalies a r e  d iscussed  below, i n  o rde r  of decreas ing  c o n t r a s t .  

Four thousand f e e t  n o r t h e a s t  of t h e  a d i t  a  h igh  c o n t r a s t  

Pb-Zn-Ag anomaly i s  co inc iden t  with h igh  W and F e  values.  This  

anomaly may be p a r t i a l l y  caused by  g l a c i a l l y  t r a n s p o r t e d  miner- 

a l i z a t i o n  from t h e  F i d d l e r  Eas t  and West zones. 

Two lower c o n t r a s t  Zn-Pb-Ag anomalies occur 4000 f e e t  

n o r t h e a s t  of t h e  a d i t  and 5000 f e e t  southwest of t h e  a d i t .  

A t h i r d ,  l a r g e  Pb-Zn-Ag anomaly, extends 3000 f e e t  

beyond t h e  southern edge of t h e  d e t a i l e d  g r i d ,  and inc ludes  t h e  

base  metal  ve ins  of t h e  Pete  zone. 

Of l e s s  s i g n i f i c a n c e  a r e  t h e  lower c o n t r a s t ,  Pb-Zn-Ag 



anomalies a t  t h e  southern edge of t h e  r e g i o n a l  g r i d .  One anomaly 

inc ludes  t h e  Luck showing and h a s  been caused by it. The o t h e r  

anomaly 5000 f e e t  west of t h e  Luck showing i s  of lower c o n t r a s t .  

A lower c o n t r a s t  ( 2  X th resho ld )  Cu anomaly wi th  Fe 

va lues  ~ 5 %  and corresponding high N i  va lues  t r e n d  nor theas t -  

southwest and d e f i n e s  t h e  minera l ized  q u a r t z  b r e c c i a  zones. 

Deta i led  Grid S o i l  Anomalies 

Figure 4 shows Zn-Pb-W va lues  f o r  a l l  samples on t h e  

d e t a i l e d  g r i d  and o u t l i n e s  anomalous a r e a s  of t h e s e  elements. 

The h i g h e s t  c o n t r a s t  f o r  tungs ten  (6  X th resho ld )  i s  

over  tungs ten  minera l i za t ion  of t h e  F i d d l e r  West zone. 

High c o n t r a s t  Zn-Pb and Zn anomalies northwest of  t h e  

cabins  a r e  a s soc ia ted  with F i d d l e r  West minera l i za t ion .  Other 

Pb-Zn-Ag anomalies south of t h e  base  l i n e  may be explained by  

g l a c i a l  t r a n s p o r t  of minera l i za t ion  from t h e  Pe te  zone, which i s  

t o  t h e  southwest. 

AMAX Vancouver Of f i ce  

February 1972 F.R'. H a r r i s  
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. APPENDIX I 

Expendi tures  whi le  on the S i l v e r  Seven P r o p e r t y  

C S a l a r i e s  

F.R. H a r r i s ,  601-535 Thurlow S t r e e t ,  Vancouver, B.C. 
Aug. 29 - Sep t .  14,1972 17 days @ $50.00/day 

T .J .  Godfrey, 601-535 Thurlow S t r e e t ,  Vancouver, B.C. 
Sept .  9 - Sept .  13,1972 5 days O $5O.OO/day 

L.G. Hicks,  Box 29, Pouch Cove, Nfld. 
Aug. 29 - Sept .  14,1972 17 days @ $20.00/day 

M.A. Bennet t ,  Box 534, Vanderhoof, B.C. 
Aug. 29 - Sep t .  14,1972 17 days @ $15.00/day 

R.E. L e t t ,  601-535 Thurlow S t r e e t ,  Vancouver, B.C. 
Sept .  9 - Sept .  13,1972 5 days @ $5O.OO/day 

D.L. M i l e s ,  2825 F a n d e l l  S t r e e t ,  Nanaimo, B.C. 
Aug. 29 - Sept .  5, 1972 8 days @ $15.00/day 

M.D. Bradley,  6000 Iona  rive, Vancouver, B.C.  
Aug. 2 9 -  Sept .  5, 1972 8 d a y s @ $ 1 5 . 0 0 / d a y  

Robert .  Howbolt, Genera l  Del ivery ,  Watson Lake, B.C. 
Sep t .  2 - Sept .  13,1372 1 2  days @ $20.00/day 

T o t a l  man-days 89 days 

Camp accommodation and board  @ $7.00/day f o r  89 days $ 623.00 

One 4x4 v e h i c l e  @ $20.00/day f o r  17 days $ 340.00 

One pickup t r u c k  @ 15.00/day f o r  17 days $ 255.00 

970 S o i l  samples analyzed f o r  tungs ten ,  l ead ,  and z i n c  
@ $2.50/sample $2,425.00 

TOTAL expend i tu re  whi le  on t h e  S i l v e r  Seven P r o p e r t y  $6,068.00 



APPENDIX I1 

Procec3.ures for Collect ion and Processing 

of Geochemical Sai-qles 

Analytical Kekhocis for Ag, klo, Cu, Pb, Zn, 
Fe, 'In, Ni, Co and 1 7 , i n  sediments and soils; 
Mo, Cu, Zn, Ni and SO4" in waters. 

Amax E::plora"Lon, Lnc . 
Vanco~?.ver Office . 

R.F. Worsnail 



SAMPLE COLLECT I O N  

f" 
(, Soi l s  

B horizon nlaterial i s  sa.r;tpl-ec?. and thus organic r i c h  

topsoi l  and lcached. upper subsoil a - e  avoided. 0ccasionall.y 

organic r i ch  sarqlea have t o  be taken i n  svxmpy c2.epressions. 

Sanples are taken by hand from a srilall excavcltion 

made w i t h  a cas t  iron mattock. Appro~i~nately  200 9 s  of Sner  

grained material i s  taken ar,d placed i n  a  nunbered, high wet- 

strencjth, W a f t  paper bag. The bags are  closed by folding and. 

do not have metal- t a b s .  

Observations as  t o  t h e  nature of the  s ~ ~ p 1 - e  and the  

environment of the  sar~lpl-e s i t e  are  made i n  the  f i e l d .  

Ilrainaqe Sec3in:en-k~ 

Active sedixents ace ta';en by hand from t r ibu ta ry  

L*' drainages ~~hicl-1 a re  generally o? f five scpare ri~iles catchment 

or less .  Composite saripl.es are taken of the Zinest n a t e r i a l  

avai1.ahl.e from as near as pozsible t o  the centre of the  d r a i n a ~ e  

cha.nnel- thus avob?iny collapsed hanks. Nor e than one saxp1.e i s  

taken i f  marked mineralogical or tex tvr  a1 segregation of the 

sedir:.ents i s  evident. 

Some 200 of f iner  r a t e r i a l  i s  collected unless the  

sediment i s  v.nusually coarse i n  which czsc the  weight i s  

increase< t o  L kg. Samnles a re  placed i n  the  sane type of 

I e z S t  p2pe.1 k g  as e~pI.oy& i n  s o i l  s a r iq l in~ .  T:at.er 

sam?les aye taken a t  a l l  appro!?riatc s i t e s .  X.?proxinately L G O  

n15 axe s?mpI.eC:. mild placec? in a clean, screw seal-e?, po?.ythene 

bott:.e. 05~ervc7ti-on:; arc z;zc?c, a t  each cite rerji2ri?.in? the 

enviroix~ent an?. natu.rc 03: the saiiv3ie. 



Rock Chips  

Composite roc?: chip  sanples general ly cons i s t  of some 

t e n  small f racpents  broken from unrieathered outcrop with a s t e e l  

i n  s t rong ~ o l y t h e n e  bags and seale2, w i t h  non-contaninating wire 

t abs .  Sat-qles a r e  r e s t r i c t e d  t o  a  s ing l e  roc!< type and oSvious 

mineral izat ion i s  avoided. 

Soi l ,  sediment and roc?; samples a r e  packed securely 

i n  cardboard boxes or  canvas sacks and dispatched by road or  a i r  

t o  t h e  AIJLX:: geochemical laboratory i n  Vancouver. 

S ZQ4 PLE PZE Pk.?&T I ON 

Pachgns  of sanples a r e  opens? as soon as they a r r i v e  

a t  the  1a:mratory and L5e ba.gn placed i n  n~r~icr ica l .  sequence i n  

an e l e c t r i c a l l y  hea-tc6 eauple d r i e r  (ma::ir~.c.rn teiiperati:rc 7 0 ' ~ )  . 
After  drying s o i l  and sediment sanples  t h e y  a r e  

1icjhtl.y pounded with a wooGcn block t o  break cp aggregates of 

f i n e  p a r t i c l e s  and a r e  then passed tlnro-c~h a 35 mesh s t a i n l e s s  

s t e e l  s ieve .  The coarse mater ia l  i s  c1:iscarded and t he  minus 35 

mesh f r ac t ion  repl?.ced i n  the  o r ig ina l  bag p r o v i d i n ~  t h a t  t h i s  

is un?arnaged and not excessively d i r t y .  

Roc!; samples are  exposed t o  the  a i r  u n t i l  the  outs ide  

surfaces  a r e  dry;  only i f  ahnormally wet a r e  roc!;s placed i n  the  

saxple d r i e r .  Rock saxpl-es a r e  processed i n  such manner t h z t  

a  f u l l y  represen ta t ive  $ g saxple can be obtained for analys is .  

The e n t i r e  axocnt o-? each saxple i s  passed t3rouqh a jaor 

cruzher a:?<. thvs rec?t:ceC to ofrag-.ents of 2 CS.; s i z e  o r  1-ess. A 

. . r;lu3.?.1;.:r-m 0 2  I I--.cj is t h e n  passed th::o?.!gh a. pu!_verizec? vorith p l a t e s  

se t  such t h a t  95:: of tie proG::ct s ~ i 1 1  pass throrqh a 100 mesh 



scr3en. Ykerc s a m ~ l e s  a r c  a;>precia5l.y heavier than 2 kg t h e  

mater ia l  i s  spl-Ft a f t e r  jaw crushing by means of a Jones 

s p l i t t e r .  After pulverizing t h e  sample is mixed Sy r o l l i n g  on 

paper and i s  then placed i n  a  Kraft paper bag. 

SAT4PLE DLGZSTION - 
Digestion tubes (130 x 1-6 r m )  a r e  marked a t  the  5 m l  

level- with a diari.ond penc i l .  Tubes a r e  cleaned with hot  water 

and concentrated I-IC1. 0 .5  g sam2les a r e  weighed accurately,  

using a Fisher Dial-0-Gra~ balance, and placed i n  t he  appro- 

p r i a t e  tubes. 

To each of the samples thus prepared a r e  adcieci 2 m l  

of an acid! n ix t~7re  c o m ~ r i s i n y  15% n i t t i c  and 25% perch lor ic  

ac ids .  Racks of tubes a r e  t h e n  placed on an e lec t r i ca l .  hot  

p la te ,  brought t o  a gent le  bo i l  (; hour) andt digested for  4$ 

hours. Sar.,pl-cs unusuaily rich i n  organic n a t e r i a l  a r e  f i r s t  

burned i n  a parcel-ain c ruc ib le  heated by a bvnsen burner before 

t h e  acid mixture i s  aZded. Digestion i s  performed i n  a s t a i n -  

1.ess s t e e l  fume hood. 

After d iges t ion tubes a r e  removed from the  hot  p l a t e  

and the  volvme i s  brought u p  t o  5 m l  with deionized water. 

The tubes a r c  sha?-,en t o  x i x  t he  solutioil  a113 then ceiltrifuged 

for  one minute. The r e s u l t i n g  c lea r  u p p r  layer  i s  v.scd fo r  

Cu,  !'TO, Pb, Zn, Ag,  Fe, bln, N i  and Co determination by a Perkin- 

Elmer 2905 atoi3ic abeor2tion spcctrop1lotorneter. Analyt ical  

procedures a r c  g i v e n  on t h e  following paqes. 



i v  

PROCEDURES 

- S i l v e r  
1. Scope - T h i s  p r o c e d u r e  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 ppnl 

2 .  Summary o f  Method - The sample  i s  t r e a t e d  w i t h  n i t r i c  and p e 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 h i d e s .  The 

s i l v e r  then 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 .  The 

c o n c e n t r a t i o n  i s  d e t e r m i n e d  by a t o m i c  a b s o r p t i o n  s p e c t r o p h o t o -  

. m e t e r  

3 .  I n t e r f e r e n c e s  - S i l v e r  below 1 gamma/ml i s  n o t  v e r y  s t a b 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  20% p e r c h l o r i c  ?re- 

v e n t s  s i l v e r  b e i n g  a b s o r b e d  on t h e  g l a s s  c o n t a i n e r .  D e t e r d n a -  

t i o n  must be comple ted  on t h e  same day a s  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  ca lc ium.  

c a u s e  h i g h  background a b s o r b a n c e .  T h i s  background a b s o r b a n c e  

must be c o r r e c t e d  u s i n g  a n  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 

Wavelength 3231A D i a l  2 8 7 . 4 .  

F u e l  - a c e t y l e n e  - f l o w  - 1 4  

Oxidan t  - a i r  - f l o w  - 14 

Burner  - t e c h t r o n  AB_51 i n  l i n e  

Maximum Conc. 3 t o  4x  



Cal.ibr a t i o n  

1. S e t  1 gamma/ml t o  read 40 equivalent  t o  20 ganma/gm 

Factor 4 x meter reading 

Check standards 

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

2 .  S e t  15 g m a / n ~ l  t o  100 equivalent  t o  100 pprn 

Check standards 

40, 100 pprn 

Factor d i r e c t l y  i n  pprn Ag 

3 .  Rotate burner t o  maximum angle , 

S e t  10.0 garnrna/n~l Ag t o  read 100 

Check standards 

100, 200,400,1000 pprn Ag 

Factor l o x  s c a l e  reading 

4. San~ples higher than 1000 pprn should be re-analyzed by assay 

procedure 

5 .  Background cor rec t ion  fo r  sample reading between 1 t o  5 ppm 

Ca l ib r a t e  AA i n  s t e p  1 

Dial wavelength t o  300 (peak) 

Read t he  samples .again 

Sub t rac t  the  background reading from t h e  f i r s t  reading 

Standards 

1. 1000 garma/ml. Ag - 0.720 gm AysS04 dissolved i n  20 mls BxlOj 

and d i l u t e  t o  500 rnls 

2 .  100 ganuna/n~l Ag - 10 rnls of above + 20 m l s  HC104, d i l u t e  t o  



3 .  Recovery  s p i k e d  s t a n d a r d  

5 gamia/rr,l Ag - 5 m l s  1 0 0  gamma/ml d i l u t e  t o  1 0 0  m l s  w i t h  

"mixed" a c i d  

Workinq AA S t a n d a r d s  

. Pipette .2, . 5 ,  1, 2, 5, 10  mls o f  100 ganm~a/ml. and 2, 5 ids 1.000 

ganma/ml d i l u t e  t o  1 0 0  m l s  w i t h  ,20% HC104. T h i s  e q ~ r v a l e n t  t o  

4, 10,  20, 40, 100,  200, 400, a n d  1000 ppm Ag i n  t h e  sample  .50  gm 

d i l u t e d  t o  1 0  m l s .  

Recovery  S t a n d s r d  

P i p e t t e  2 m l s  of +5 galima/ml Ag i n  mix  a c i d s  i n t o  a sample  and 

c a r r y  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 u l d  g i v e  a r e a d i n g  o f  20 

p p m  Ag + o r i g i n a l  s a n p l e  c o n t e n t .  

F o l l o w  t h e  g e n e r a l  geochemica l  p r o c e d u r e  f o r  sample  p r e p a r a t i o n  

and d i g e s t i o n .  

F o r  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 .  A g  i s  t h e n  c a l c u -  

l a t e d  i n  o z / t o n .  

'1 ppm = .0292 o z / t o n  

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

o z / t o n  = .0292 x p p m  Ag 



Lamp Zn 

C u r r e n t  9 #3 S l i t  20A 

Wave l e n g t h  2133 D i a l  84 .9  

Fue l  - Ace ty l ene  Flow 1 4  

o x i d a n t  - Air Flow 1 4  

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

Range 

0 - 20 g m ~ a / r n l  F a c t o r  4x - 0 t o  400 ppn 

0 - 50 gonuna/ml F a c t o r  l o x  -0 t o  1000 p p m  

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  1090 ppb 

High Zn Burner Bo l i ng  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 ganma/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 gamma/nd 

1 CJJII Zn d i s s o l v e d ,  H,O, HC1, HN03, HC:LO4. fumed t o  ~ ~ 1 0 ~  - 

make up  t o  100 mls H,O 

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

0 t o  200 ganuna/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, 1 0  m l s  o f  10 ,000  garma/ml - d i l u t e  t o  100 mls 

wi t11  20% HC104 t o  g i v e  

100, 200, 300, 500, 600, 1000 garma/rnl Zn f o r  h i g h  s t a n d a r d s  



. I 

Co Geochemical AA S e t t i n q  

Lamp - 5 m u l t i  element 

Cur ren t  10  e 4  S l i t  2A 

Wavelength 2407 Dia l  133 .1  

Fuel  - Acetylene Flow 14  

Flow 14  
- 

i n  l i n e  

Oxidant  - A i r  

Burner - AB 51 

v i i i  

Range 

0 - 10  gamma/ml r e a d  100 Fac to r  2  x r e a d i n g  t o  200 ppm 

0 - 20 g a m a  m l  r e a d  100 Fac to r  4 x r e a d i n g  t o  400 ppm 

Burner a t  maximum ang le  

0 - 100 gamma/ml r e a d  100 -- Fac to r  20 x r e a d i n g  t o  2090 ppm 

0 - 200 gamma/ml r e a d  100 Fac to r  40 x r e a d i n g  t o  4000 pprn 

S tanda rds  - 1000 garnn~a/ml 

1.000 gm c o b a l t  meta l  d i s s o l v e d  i n  H C l ,  HNO, and f ~ r i ~ 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 m l s  i n t o  100 m l  v o l  f l a s k s  d i l u t e d  t o  mark 

w i t h  20% ~ ~ 1 0 ~  

T h i s  g i v e s  

10, 20, 100, 200 gamrna/ml Co 

Mixed - combination s t a n d a r d s  o f  cu t  N i ,  co t  pb, Zn 

of 

1, 2, 5, 10, 20, 30, 50, 80, 100, 150, 200 gamna/ml a r e  used 

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

.. 



Mn Geochemical AA S e t t i n q  

Lamp M u l t i  e l ement  Car N i r  CO, Mn C r  

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 

Fue l  - Ace ty l ene  Flow 1 4 . 0  

Oxidant  - A i r  Flow 1 4 . 0  

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

Range 

0 - 100 gmuna/ml F a c t o r  20x - 0 t o  2000 ppnl . 

0 - 200 gantnLa/nll F a c t o r  40x - 0 t o  4000 ppm 

Burner 90°  

0 - 2000 gamma/ml Fa-ctor  400x - 0 t o  40,000 p p m  

EDTA 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 ppn 

S t a n d a r d s  

F i s h e r  10 ,000 ganuna/ml ( m l )  

lox  D i l u t i o n  1000 gzunx?ia/nd 
, 

P i p p e t t e  

2, 3, 5, 8, 10,  15,  20 n d  o f  10 ,000 gariuna/n~l d i l u t e  t o  100  

m l s  w i t h  20% HClO*.  T h i s  g i v e s  



Fe ~ e o c h e m i c a l  AA S e t t i n q  

- Do not use  m u l t i  element Fe 

Curren t  10 #4 s l i t  2A 

Wavelength 344.0.6 Dia l  31 7 .5  

Fuel - Acetylene Flow 14 .0  

Oxidant - A i r  Flow 14 .0  

Burner - PE Sh0x.t Path 93' 

Range 

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

S tandards  10,000 ganuna/ml ' 

Weigh 5.000 gms i r o n  w i r e s ,  i n t o  beaker, add H20 ,  HC1, HN03, 

HClO4. h e a t  t o  ~ ~ 1 0 ~  fumes. Add .BClO4 t o  100 rnls + 100 n J s  

H20, warm, d i l u t e  t o  500 1iil.s 

P i p e t t e  

1, 5, 10, 20, 30, 50, 80 mls 10,000 ganln~a/ml d i l u t e  t o  1 G O  ' 

m l s  w i th  20% HClO4 t o  g ive  

l O O ,  500, 1000, 2000, 3000, 5000, 8000 gamma/nLl 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  geochen~ 

sample 



M o  GeochenLcal  AA S e t t i n g  

Lamp ASL H/C No 

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

Wavelength  3133 D i a l  260 .2  

F u e l  - A c e t y l e n e  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 a n t  - N i t r o u s  o x i d e  Flow 1 4 . 0  

Burne r  - AB 50 i n  l i n e  . .  . 
C a u t i o n  r e a d  t h e  o p e r a t i o n  u s i n g  N 2 0  and  a c e t y l e n e  f l a m e  a t  

e n d  o f  g e n e r a l  AA p r o c e d u r e  

Range 

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

R o t a t e  b u r n e r  t o  Illax. a n g l e  

0  - 50 ganma/ml F a c t o r  1 0  x 0  t o  1000 ppm 

0  - 1 0 0  gamma/ml F a c t o r  20 x 0  t o  2000 ppm 

S t a n d a r d s  lOOOgarn~as/n~l - 

D i s s o l v e  .750 p ~ s  Moo3 ( a c i d  molybd ic )  w i t h  20 nls H,O, 6 

lumps NaCH,' when a l l  d i s s o l v e d ,  add 20 m l s  HC1, d i l u t e  t o  550 r r d s  

1 0 0  gantn~a/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, 8, 1 0  m l s  o f  1 0 0  garrtn~a/ml 
- 

2, 3, 5, 8, 1 0  m l s  o f  1000 garnma/ml add 5 mls 10% AlC13 

a n d  d i l u t e  t o  1 0 0  m l s  w i t h  20% HClO4 

T h i s  g i v e s  



N i  Geochemical. AA S e t t i n g  

Lamp P . E .  H/C. N i  o r  n ~ u l t i  e l ement  Cu, N i ,  Co, Mn, C r  

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

Wa.ve l e n g t h  3415 D i a l  312 .5  

F u l e  - A c e t l y l e n e  Flow 1 4 . 0  

Oxidant  - A i r  Flow 1 4 . 0  

, Burner AB 51 i n  l i n e  

Range 

0  - 20 gamma/nl F a c t o r  4x - 0 - 400 pprn 

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

45' 0 - 200 gamrna/ml. F a c t o r  40x - 0 - 4000 ppnl 

0 - 500 gamma/ml F a c t o r  1 0 0 x ' -  0  - l O , O O O  ppm 

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

Wave l e n g t h  2320 ~ i a l  118  

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

S t a n d a r d s  l O , O O O  'gamma/nd- 

1 .000  gm p u r e  N i  m e t a l  d i s s o l v e d  i n  HC1. HNO3, HC104  t o  

p e r c h l o r i c  fumes, d i l u t e  t o  100 m l  H 2 0  

LOO0 garmna/nl and 100 ganuna/rd S u c c e s s i v e  l ox  d i l u t i o n s  i n  20% HCI 

2, 5, 8, 1 0  m l s  1000 garrma/ml 

2, 5, 8, 1 0  m l s  10.000 ganuna/ml - d i l u t e  t o  100 m l s  i n  20% 

HC104. T h i s  g i v e s  

1 - 8  2. 5, 8 ,  10, 20, 50; 80, 100, 200, 500, 300, 1009 ga~ia~a/ml 

Conibined S t a n d a r d s  - Cu, N i ,  Co,' Pbr Zn i s  u s e d  as a working 

s t a n d a r d  
- 



Cu Geocheraical. AA S e t t i n 3  

Lamp S i n g l e  Cu or 

5 m u l t i  e lement  

Cur ren t  10  f o r  m u l t i  e lement  #4 S l i t  7A 

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

Wavelength 3247 Dia l  280 

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

P.E. s h o r t  Path  (For geocl?en) 

Fue l  Acetylene Flow 1 4  

Oxidant A i r  Flow 1 4  

Range 

0 - 5 gamrna/n~l Fac to r  l x  t o  100 pprn ( f o r  l o w  Cu) 

0 - 20 gamma/ml Fac to r  4x t o  400 pprn 

Burner 90 

0 - 200 gamrna/ml Fac to r  40x t o  4000 pprn 

Wavelength 2492 Dia l  147 

Burner i n  l i n e  

Range 

0 - 1000 gamma/ml Fac to r  200x t o  20,000 pprn 

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

Higher r ange  t h a n  40,000 pprn r e q u i r e s  l o x  d i l u t i o n  

S t anda rds  

10,000 gamma/ml 

1.000 gm meta l  powder, H20 ,  H C l ,  HNO3 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  



xiv 

1000 gamma/ml lox dilution above in 20% Hc104 

2000 gamn~a/ml 20 mls lO,OOO g'amma/ml - dilute to 100 mls in 

100 gamn~a/nd lox dilution 1000 garruna/ml dilute to 100 mls in 

20% ~ ~ 1 0 ~  

200 garnma/ml lox dilution 2000 ganuna/d dilute to 100 m1.s in 

20% HclO4 

Pipette 

1, 2, 3, 5, 8, 10 mls 100 gama/ml - dilute to 100 mls with 

Combined stand.ards Cu, Ni, CO, Pb, Zn 



Pb Geochemical  AA S e t t i n q  

Lamp ASL H/C ~b 

C u r r e n t  5' ma S l i t  7A 

Wave l e n g t h  2833 ~ i a l  298 

F u e l  - a c e t y l e n e  Flow 1 4  

O x i d a n t  - a i r  Flow 1 4  

Burne r  AB 5 1  i n  l i n e  

0 - 20 gs~ma/rnl  t o  r e a d  0 t o  80. F a c t o r  5 x  0 t o  560 pprn 

0 - 200 gamn;a/nil t o  r e a d  0 t o  .80 .  F a c t o r  50x 0 t o  5000 pprn 

S t a n d a r d s  - l O , O O O  gamma/nll 

1 . 0 0 0  p u r e  metal-, d i s s o l v e d  i n  IINO3, fumed t o  1 - 1 ~ 1 0 ~  make u p  
C 

t o  1 0 0  mls i n  20% HC104  

1-000 ganuna/nll and 1 0 0  garma/ml S u c c e s s i v e  l o x  d i l u t i o n s  i n  

20% ~ ~ 1 0 4  

P i p e t t e  

1, 2, 5, 8, 10 m l s  1 0 0  garma/n~l 

2, 5, 8, 10,  20 rnls 1000 gmim/nll d i l u t e  t o  1 3 0  rnls i n  20% 

H C ~ O ~  t h i s  g i v e s  

I, 2, 5, 8, 10 ,  20, 50, GO, 100, 200 ganma/n:l 

Con~bined  S t a n d a r d s  Cu, N i ,  C o t  'Pb ,  Zn, are use6 as worl;ing 

I s t a n d a r d s  



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

R e a g e n t s  and  a p p a r a t u s  

. T e s t '  t u b e s  - d i s p o s a b l e  

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

Bunsen Burne r  

Flux - 5 p a r t s  Na2C03 

4 p a r t s  NaCl 

1 p a r t  KN03 p u l v e r i z e d  t o  -80 mesh 

7% SnC12 i n  50% HC1 

20% KSCN i n  H 2 0  

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

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

1 0 0 0  gamnia/nl W 

.18 gms Na2W04 2H,O d i s s o l v e d  i n  HaO, make u p  t o  100 nls 

1 0 0  ganui~a/ml, 1 0  garilma/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 n d  o f  1 0 g a m a / m l  

a n d  1 . 5 ,  2 m l s  o f  1 0 0  gamma/ml - d i l u t e  t o  1 0  m l s  

c o n t i n u e  f rom 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  w a t e r  t o  m a t c h .  T i g h t l y  s e a l  t h e s e  f o r  p e r n ~ a n e n t  

s t a n d a r d s  

P r o c e d u r e  - 
1. Weigh 1 . 0  gram sample ,  add  2 gr~i f l u x ,  m i x  
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2 .  S i n t e r  i n  r o t a r y  f o r  2  t o  3 m i n u t e s  ( F l u x  d u l l  r e a d  f o r  o n e  

m i n u t e )  

3 .  c o o l ,  add  1 0  m l s  H20,  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  
I 

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

4. S t i r ,  c r u s h ,  and m i x .  L e t  se t t le  

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

6 .  Add 7 m l s  SnC12, h e a t  i n  h o t  w a t e r  b a t h  f o r  5 m i n u t e s  ( 8 0 ° c )  
I 

7.  Cool  t o  less t h a n  1 5 ' ~  

8. Add 1 m l  20% KSCN, mix  ( i f  l e m o n  y e l l o w ;  compare 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 m i n u t e  

10. C o n ~ p a r e  c o l o r  
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1. T r a n s f e r  50 mls t o  1 2 5  s e p a r a t o r y  f u n n e l  

2 .  Add 5  m l  .2% f e r r i c  c h l o r i d e  i n  c o n c  HC1- 

3 .  Add 5 rnls o f  mixed .KSCN and SnC12 

4. A d d  1 . 2  rnls i s o p r o p y l  e t h e r ,  s h a k e  f o r  1 minu te ,  and  a l l o w  

p h a s e s  t o  separate 

5. D r a i n  o f f  w a t e r  

6 .  Conipare t h e  c o l o r  

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

P i p e t t e  0, .2, .5, 

2, rnls o f  1 0  garruna/m 

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

Ti i i s  e q u i v a l e n t  t o  

e x t r a c t  a n t  

2, 3, 4, 5, rnls '05 1 

l u t e  t o  50 rnls w i t h  ( 

gariuna/rz,l and 1, 1.5,  

3eminer a1 izeC H20,  and 

A r t i f i c i a l  c o l o r  - 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 2 0  t o  

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

300 gm SnC12 . 2H20 + 300 rnls H C l ,  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 t e r s  

KSCN - 5% i n  H20 

Mixed SnC12 - KSCN 

3 pat ts  SnC12 t o  2 p a r t s  KSCN 
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Watcr S a n ~ p l e s  Run for AA 

1. Cu - 2 gamn!a/n~l. r e a d s  8 0  s c a l e  t h e r e f o r e  1 u n i t  = 25  ppb 

2 .  Zn - 1 ganma/ntl r e a d s  f u l l  scale t h e r e f o r e  1 u n i t  = 1 0  pph 

3. Ni - 2 . 5  ganuna/ml r e a d s  50 scale t h e r e f o r e  1 u n i t  = 50 pgb 

B u r n e r :  l o n g  s l o t  t e c h t r o n  b u r n e r  i n  l i n e  



Sulphatc i n  Natural Waters 

\ . 1. Pipette 0.5 m l  sulphate reagent mix i n t o  a colorimetric tube 

2. Add 5 n l  water sample and mix 

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

' ' 4. Read again a t  4 0 0 w n d  subtract  from sulphate reading 

5. Calculate ppm sulphate from the  graph 

Reagent 

Dissolve 54 grams red mercuric oxide ( J .T .  Ba?cer 2620- Can Lab) 

i n  185 m l  70% perchloric acid and 20 r n l  H20, shake for one hour. 

- Ad.d 4 6 . 3  grams f e r r i c  perchlorate r Fe (ClO4) 3 . 6H20 I 
1 

(GFS 39) and 47- grams aluminum perchlorate f A1 (ClO4.)  . 8H20 1 

(GFS 2 )  Add 400 m l  water t o  dissolve, l e t  s e t t l e  overnight, decant 

J i n to  bo t t l e  and make to. 1 l i t e r  
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p H  MEASUREMENTS 

S o i l  and dra inage  sediment sanlples a r e  dampened with 

water i n  a  g l a s s  beaker t o  a  pas ty  cons is tency.  ~ e m i n e r a l i z e d  

water i s  used f o r  t h i s  purpose as  it h a s  a  low buf fe r  c a p a c i t y  

and thus  does no t  in f luence  t h e  pH o f ' t h e  sample. Measurement 

i s  made with a  F isher  Acumet pH meter.  Elec t rodes  a r e  s t o r e d  

i n  buf fe r  overnight .  A 30 minute warm up t i m e  i s  allowed fo r  

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

water  samples f o r  p H  measurement. 
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