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SUMMARY 

The Johnny Creek tungs ten  p r o s p e c t  w a s  s t a k e d  as t h e  

S IS  1 - 4  claims t o t a l l i n g  2 5  MGS u n i t s  on J u l y  9 t h  and l o t h ,  1 9 8 0 .  

They cover  a tungs t en  anomaly and s c h e e l i t e  bea r ing  ska rn  a t  t h e  
headwaters  of  Johnny Creek i n  t h e  c e n t r a l  Horseranch Range, 35 

m i l e s  eas t  of Cassiar i n  n o r t h e r n  B r i t i s h  C o l u m b i a .  

Cambrian and Hadrynian metasediments ,  l o c a l l y  p a r a g n e i s s  

and s c h i s t ,  termed t h e  Horseranch Group form a doubly p lunging  
faul t -bounded a n t i c l i n e  which u n d e r l i e s  t h e  a x i s  of  t h e  Horseranch 
Range. Concordant and d i s c o r d a n t  pegmat i tes  and a v a r i e t y  of m e t a -  
igneous  rocks  are common. Muscovite from a g r a n i t e  a t  t h e  n o r t h  
end of  t h e  range  y i e l d e d  an  age  of 57 m.y. 

C r y s t a l l i n e  l imes tone  and calc-s i l icate  ska rn  which d i p  
0 S W  a t  30'-50 

paragne i s s  u n i t s  are i n t r u d e d ( ? )  by g r a n i t e  and pegmat i te .  
i n t e r l a y e r e d  w i t h  micaceous q u a r t z i t e  and s c h i s t /  

cu 
S c h e e l i t e  occur s  i n  calc s i l i ca t e  u n i t s  as c r y s t a l s  

from 1 - 3  mm i n  diameter, up t o  .5% W03 i n  some samples  from 
mine ra l i zed  s k a r n  u n i t s .  Tourmaline is common as v e i n  and dyke 
se lvages ,  i n  q u a r t z  s e g r e g a t i o n s  and i n  skarned  l imes tone .  

S i l t ,  s o i l  an? .rock c h i p  samples y i e l d e d  anomalous, W ,  

F ,  Ag, and Cu va lues .  
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w CONCLUSIONS 
The Johnny Creek p r o p e r t y  i s  a r a w  p r o s p e c t  which c o n t a i n s  

geology f avourable  for  metasomatic tungs t en  d e p o s i t s  i nc lud ing  
t h e  presence  of calc-s i l icate  ska rn  in te rbedded  wi th  non-cal- 
ca reous  metasedimentary rocks ,  g r a n i t i c  rocks  and tourmal ine  
i n  v i e n s  (Dick L. 1 9 7 9  p. 260 G.S.C. p77-1A). A p o s s i b l e  t a r g e t  
would be a s c h e e l i t e - m i n e r a l i z e d  ska rn  l a y e r  o r  l a y e r s  w i t h i n  
s c h i s t  g rad ing  bet ter  than  0.3% W 0 3 .  

Locat ion and A c c e s s  
The p rope r ty  i s  l o c a t e d  i n  a l p i n e  t e r r a i n  a t  about  

7 , 0 0 0  f e e t  e l e v a t i o n  i n  t h e  c e n t r a l  Horseranch Range on t h e  M c D a m e  

map area (NTS 104P 7 W ) .  Watson Lake, t h e  n e a r e s t  supply  base ,  
i s  85 km n o r t h  o f  t h e  p rospec t ,  Cassiar is  35 km w e s t  and t h e  
S tewar t -Cass ia r  highway is  20 km t o  t h e  w e s t .  Johnny Creek 
empt ies  i n t o  t h e  Red River t o  t h e  east  of t h e  claims. 

Qlv Physiography 
Rugged c i r q u e s  w i t h  abundant  ou tc rops  coalesce on t h e  

p rope r ty  forming a s igmoida l  n o r t h w e s t e r l y  t r e n d i n g  r i d g e  through 
i t s  c e n t r e .  D e b r i s - f i l l e d  n o r t h e a s t  t r e n d i n g  v a l l e y s  t o  t h e  w e s t  
a re  i n  c o n t r a s t  t o  t r a n s v e r s e  r i b b e d  moraine p l a i n s  t o  t h e  east  
(Airphoto  BC-5682-141). 

C l a i m s  
A t o t a l  of twenty- f ive  M.G.S. u n i t s  i n  f o u r  a d j o i n i n g  

claims (SIS 1 - 4 )  are l o c a t e d  i n  t h e  Liard  Mining Div i s ion  of 
no r the rn  B r i t i s h  Columbia (F igu re  3 ) .  Thei r  p r e s e n t  e x p i r y  
d a t e  i s  J u l y  1 5 t h ,  1981. 

CLAIM NAME RECORD NO. EXPIRY DATE 
S I S  1 ( 6  u n i t s )  14443 J u l y  1 5 ,  1981 

SIS 2 ( 4  u n i t s )  1 4 4 4 4  

S I S  3 ( 6  u n i t s )  14445 
SIS 4 ( 9  u n i t s )  1 4 4 4 6  
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Discovery 

The Johnny Creek tungs t en  p r o p e r t y  w a s  s t a k e d  a f t e r  
s c h e e l i t e  b e a r i n g  s k a r n  w a s  d i scove red  by p r o s p e c t i n g  a long  
s t r i k e  from 20-30 ppm W s i l t  anomalies  o u t l i n e d  by a p rev ious  
G. S. C. geochemical survey.  

Previous  and Cur ren t  Work 
Geo log ica l  Survey of  Canada mapping of t h e  M c D a m e  map 

area w a s  c a r r i e d  o u t  by L.L. Price i n  1 9 4 9  and H. G a b r i e l s e  
from 1950 t o  1954. B r i t i s h  C o l u m b i a  Department of Mines d e t e c t e d  
b e r y l l i u m  i n  samples of pegmat i te  from t h e  Horseranch Range i n  
1 9 4 9 .  A b e r y l  occur rence  w a s  s t a k e d  i n  1955 t h r e e  k i l o m e t r e s  
southwes t  o f  t h e  SIS claims. Bery l  is  a l so  found i n  pegmat i t e s  
i n  t h e  n o r t h e r n  p a r t s  of Horseranch Range. A r econna i s sance  
s i l t  sampling program w a s  conducted ove r  t h e  M c D a m e  map area 
by t h e  F e d e r a l  and P r o v i n c i a l  government as p a r t  of Uranium 
Reconnaissance Project (G.S.C Open F i l e  5 6 2 )  w i t h  in fo rma t ion  
r e l e a s e d  i n  1979. 

P rospec t ing  i n  c i r q u e s  and r i d g e s  and sampling of  c r e e k s  
w a s  under taken .  C l a i m s  w e r e  s t a k e d  by E.A. F u l l e r ,  M. M c G i l l ,  

T. Mongey and P. Harker on J u l y  9 t h  and l o t h ,  1980 to  cover  t h e  
boulder  p rospec t .  
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REGIONAL GEOLOGY 

The undivided s t r a t i g r a p h y  for  t h e  c la im area is  

termed t h e  Horseranch Group by G a b r i e l s e  (Map lllOA) and 
i s  res t r ic ted e n t i r e l y  t o  t h e  Horseranch Range. The Group 
c o n s i s t s  of Cambrian and Hadrynian metamorphosed sediment- 
a r y  rocks w i t h  lesser amounts of coarse-gra ined  igneous  
rocks. Sedimentary rocks are now r e p r e s e n t e d  by m i g m a t i t i c  
p a r a g n e i s s ,  m i c a  schists, q u a r t z i t e ,  c r y s t a l l i n e  l imes tone ,  
h o r n f e l s  and ska rn .  Coarse-grained da rk  g reen  py roxen i t e  
appear  as bou lde r  accumulat ions i n  several areas of t h e  
range  and ou tc rop  i n  t h e  no r thwes te rn  area. Simple pegma- 

t i t e s  c a r r y i n g  tourmal ine ,  g a r n e t  and b e r y l  c u t  across 
s t r a t i f i c a t i o n  i n  metasedimentary rocks i n  t h e  c e n t r a l  and 
n o r t h e r n  p a r t s  of t he  range.  An age date on muscovi te  of 
5 7  m.y. w a s  o b t a i n e d  f r o m  g r a n i t i c  rocks a t  t h e  n o r t h  end of 
t h e  range. Rusty zones v i s i b l e  f r o m  t h e  a i r  are caused by 
p y r o x e n i t e  and r u s t y  b i o t i t e  s c h i s t .  w 

S t r u c t u r a l l y ,  t h e  Horseranch Range i s  a doubly- 
p lunging  faul t -bounded a n t i c l i n e  and s t a n d s  o u t  i n  ERTS 

imagery as a d i s t i n c t i v e  topograph ic  f e a t u r e .  
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PROPERTY GEOLOGY 

The Horseranch Group is represented on the property 
by quartz-mica schist, hornfels, skarn, crystalline, limestone, 
and foliated muscovite-garnet granites (Figure 4a) . The 
lithology has been sub-divided into four mappable units 
briefly described below. 

Micaceous Quartzite 

Well layered micaceous quartzite rock and quartz- 
mica schist are exposed in the western part of the property, 
and do not appear to contain pegmatite. It is composed of 
from 70-90% quartz with the remainder muscovite and biotite. 

Muscovite-Biotite Schist/Paragneiss 

The crenulated muscovite-biotite-quartz-feldspar 
schist is coarse-grained and interbedded with calc-silicate 
skarn. Quartz veins are conformable to schistosity. In 
places, the schist is migmatized with medium-grained and 
pegmatitic granite veins where it becomes a migmatitic 
paragneiss. 

b 

Crystalline Limestone/Calc-Silicate Skarn 

Coarse-grained mosaic textured white to buff 
weathering crystalline limestone layers, from one to two 
metres in thickness, outcrop as three horizons, interbedded 
with muscovite-biotite schist in the centre of the claim 
group. 

Calc-silicate occurs as layers and lenses 2-10 feet 
thick within granite pegmatite but more commonly in biotite- 
muscovite schist. Garnet is ubiquitous in these calc-silicates, 
however diopside and vesuvianite content is quite variable. 
Calcite is almost always present in or near skarns. 
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A t h i n  s ec t ion  of i n t e r l a y e r e d  ska rn  and ho rn fe l sed  
s i l i c e o u s  sediment  reveals g a r n e t ,  d i o p s i d e ,  p l a g i o c l a s e  and 
q u a r t z  as t h e  dominant m i n e r a l s  w i t h  po tash  f e l d s p a r ,  calci te ,  
b i o t i t e ,  sphene, c l i n o z o i s i t e  and opaques making up t h e  

remainder  of  t h e  s e c t i o n .  A p e t r o g r a p h i c  report  i s  inc luded  
as sample F27 l b .  

Granite/Pegmatite/Granite 

Very coarse-gra ined  wh i t e  weather ing  rounded out -  
c rops  of pegmat i te  cap  t h e  h i g h e s t  peak on t h e  claims and 
form v e i n s  i n  c i r q u e  w a l l s .  There are a t  l eas t  t w o  ages  of 
v e i n s  s i n c e  h o r i z o n t a l  v e i n s  t r a n s e c t  v e r t i c a l  
v e i n s  of t h e  s a m e  composi t ion.  

The v e i n s  are made up of wh i t e  f e l d s p a r ,  clear t o  
grey  q u a r t z  and whi te  muscovite.  Margins and s e g r e g a t i o n s  
w i t h i n  pegmat i t e s  c a r r y  coarse b l a c k  tourmal ine  and r a r e l y  
g a r n e t s .  Bery l  w a s  n o t  no ted  on t h e  p r o p e r t y .  C r y s t a l s  v a r y  
up t o  a maximum of 1 0  cm and are p a r t i c u l a r l y  w e l l  developed 
i n  vugs. 

A l a t e r  f i n e  g r a i n e d  g r a n i t e  c o n t a i n s  g a r n e t  and 
occur s  as dykes 10-20  c m  t h i c k  cu t t img  sch is t s  p a r a l l e l  and 
p e r p e n d i c u l a r  t o  f o l i a t i o n .  

S t r u c t u r e  

The p r o p e r t y  is j u s t  w e s t  of t h e  a x i s  of t h e  major 
a n t i c l i n e  running t h e  l e n g t h  o f  t h e  Horseranch Range. The 
s t r a t i f i e d  rocks  d i p  t o  t h e  southwes t  a t  g e n e r a l l y  30-50 

degrees .  
and exposes  t h e  l a r g e s t  amount of calc-sil icate known on the  

p rope r ty .  

A d i p  s l o p e  is  p r e s e n t  on t h e  w e s t  f a c i n g  c i r q u e  
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Regional metamorphism has affected all lithologies 
but metasomatism appears to be restricted to carbonate and 
schists within the core of the anticline especially near 
pegmatites. The mineralogical change from carbonates to 
garnet, diopside, plagioclase and quartz with a variety of 
grain size and an abundance of vein tourmaline is indicative 
of at least local metasomatism. 
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MINERAL1 ZATION 

M i n e r a l i z a t i o n  p r e s e n t  on t h e  p r o p e r t y  i n c l u d e s ,  
s c h e e l i t e ,  p y r i t e ,  p y r r h o t i t e ,  c h a l c o p y r i t e  and tourmal ine .  
P y r i t e ,  p y r r h o t i t e  and trace c h a l c o p y r i t e  w e r e  found i n  
mica s c h i s t s  a long  c l eavages ,  i n  q u a r t z  v e i n s  and dissem- 
i n a t e d  w i t h i n  t h e  rocks  i n  v e r y  l o w  c o n c e n t r a t i o n s  and w i l l  

n o t  be mentioned f u r t h e r .  Scheelite appea r s  t o  be restricted 
t o  calc-sil icate s k a r n s  and r e c r y s t a l l i z e d  l imes tones  and 
has  n o t  been found i n  g r a n i t e  o r  o t h e r  metasedimentary 
rocks or  q u a r t z  v e i n s .  Scheelite i s  g e n e r a l l y  p r e s e n t  as 
1-3 mm c r y s t a l s  ranging  i n  s i z e  f r o m  less t h a n  1 mm up t o  
a maximum of  1 c m  i n  coa r se r -g ra ined  ska rns .  

A l l  scheelite f l u o r e s c e s  b l u e  i n d i c a t i n g  l o w  moly- 
Menurncontent.  Assays of n i n e  samples  t a k e n  on t h e  p r o p e r t y  
and f o u r  samples j u s t  east o f  t h e  p r o p e r t y  range  from 0 t o  
5 ,000  ppm w i t h  s i x  greater t h a n  1 ,000  ppm W. The average 
pe rcen tage  of s c h e e l i t e  estimated f r o m  m i n e r a l i z e d  hand 
samples is  0 . 1  t o  0 .2%.  Mine ra l i zed  bou lde r s  occur  i n  an 
area 2 km by 1 km. The m a j o r i t y  of calc-sil icate lamped does 
n o t  c o n t a i n  any s c h e e l i t e .  A r e p r e s e n t a t i v e  sample f r o m  
s e v e r a l  ska rn  beds g i v e s  1 ,500  ppm W (sample no. 80-RYT-59). 

t 

Tourmaline m i n e r a l i z a t i o n ,  a l though  of no commercial 
importance,  is mentioned h e r e  because  of i ts  abundance and 
local c o n c e n t r a t i o n .  Black s tubby  c r y s t a l s  are commonly 
found on v e i n  and dyke s e l v a g e s  of p e g m a t i t e s ,  w i t h i n  
q u a r t z  s e g r e g a t i a n s  and a s s o c i a t e d  w i t h  g a r n e t  i n  t h e  pegma- 
t i tes.  Very coa r se -g ra ined  brown c l u s t e r s  o f  t ou rma l ine  
c r y s t a l s o c c u r  w i t h  q u a r t z  and calcite i n  ska rned  l imes tone  
a d j a c e n t  t o  pegmat i t e s .  
p r e s e n t  d u r i n g  t h e  fo rma t ion  of t h e s e  pegmat i t e s  w e r e  
e n r i c h e d  i n  B o  and p o s s i b l y  B e ,  F and C1. A r e c e n t  pape r  

I 

Pneumato ly t i c  or hydro thermal  f l u i d s  

Ilr; 
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by Dick (G.S.C. p.77-1A p.260) on hkarns n o r t h  and w e s t  of 
t h e  M c D a m e  area n o t e s  t h a t  Bo-Be-F-C1 b e a r i n g  m i n e r a l s  are 
rare or  a b s e n t  i n  s k a r n s  gene ra t ed  f r o m  q u a r t z  monzonite 
and g r a n o d i o r i t e  stocks and b a t h o l i t h s .  T h i s  would i n d i c a t e  
t h a t  perhaps  t h e  g e n e s i s  of t h e  Johnny C r e e k  s k a r n s  and 
s c h e e l i t e  i s  u n r e l a t e d  t o  q u a r t z  monzonite o r  g r a n o d i o r i t e  
s t o c k s .  
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w GEOCHEMISTRY 

Very few samples were c o l l e c t e d  i n  1980 f o r  geochemical 
ana lyses .  Three s i l t  samples on t h e  eas t  s i d e  of t h e  d i v i d e  
r e t u r n e d  t u n g s t e n  v a l u e s  of 0 ,  25 and 65 and f o u r  samples on 
t h e  w e s t  s i d e  r e t u r n e d  n i l  t ungs t en .  A l l  samples w e r e  t aken  i n  
c i r q u e  headwaters.  The l o w  v a l u e s  might be  exp la ined  by t h e  l o w  
c o n c e n t r a t i o n  of s c h e e l i t e  i n  f l o a t  and bedrock a l though h i g h e r  
v a l u e s  w e r e  expec ted  benea th  a calc-s i l icate  ou tc rop  on t h e  w e s t  
s i d e  of t h e  r i d g e  which gave 200 g r a i n s  of s c h e e l i t e  pe r  pan. 

Other e lements  ana lysed  f o r  and found t o  be  anomalous 
are f l u o r i n e ,  w i t h  maximum v a l u e s  of 1 , 0 0 0  ppm i n  s i l t  (80-RXL-91) 
and 2,800 ppm f l u o r i n e  (80-RXT-94) i n  ska rn  and s i l v e r  w i t h  maxi- 
mum v a l u e s  of 1 . 8  ppm (80-RXL-83) i n  s i l t  and 2 . 2  ppm Ag 
(80-RXT-94) i n  ska rn .  One sample of b l a c k  dense  h o r n f e l s  carries 
1 0 4  ppm Cu (Sample no. 80-RXT-93). A l l  samples w e r e  ana lysed  
f o r  M o ,  C u ,  Ni, C o ,  M n ,  Fe,  Ag, Zn, Pb, W and F by Rossbacher 

b Lab., Burnaby. 
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THIN SECTIONS eJ 
F27 l b  C o n t a c t  - skarn  and ho rn fe l sed  s i l i c e o u s  s e d i m e n t  

T h i s  s e c t i o n  c o n t a i n s  t w o  l a y e r s  of d i f f e r i n g  composi t ions 
s e p a r a t e d  by a t r a n s i t i o n a l  c o n t a c t .  The s k a r n  i s  composed of 
g a r n e t ,  c a l c i t e ,  d iops ide ,  and q u a r t z .  The sediment  c o n s i s t s  
of very  f i n e  g ra ined  q u a r t z ,  p l a g i o c l a s e ,  Kspar and b i o t i t e .  
Kspar and b i o t i t e  c o n c e n t r a t e  f u r t h e s t  from t h e  skarn.  Sphene 
i s  minor b u t  characterist ic of t h e  t r a n s i t i o n  a r e a .  

Mode 

26 g a r n e t  
1 7  d i o p s i d e  
15 p l a g i o c l a s e  
2 1  q u a r t z  

8 Kspar 
6 calcite 
3 b i o t i t e  
2 sphene 
1 c l i n o z o i s i t e  . 

1 opaques 

Massive g a r n e t  occu r s  i n  t he  skarn .  I t  becomes f i n e  g ra ined  and 
in te rmixed  wi th  d i o p s i d e  n e a r  t h e  border .  
Diopside grows i n  Cltmps, some of  them drawn o u t  p a r a l l e l  t o  
l a y e r i n g ,  i n  t h e  o u t e r  p a r t  of t h e  ska rn  and i n  the h o r n f e l s  
beside it. Diopside can be seen  a d j a c e n t  t o  b i o t i t e  i n  p o s s i b l e  
rep lacement  r e a c t i o n .  The d i o p s i d e  is very  p a l e  g reen  i n  hand 
specimen and clear i n  t h i n  s e c t i o n ;  it is probably  very  Fe-poor. 
P o l y s y n t h e t i c  twins  are rare. 
Plagioclase is m o s t  abundant  i n  t h e  sed iment  n e x t  t o  t h e  ska rn .  
It  is  calcic i n  composi t ion,  An 65. Some g r a i n s  are e longa ted ,  
b u t  n o t  o r i e n t e d ,  p a r a l l e l  to  the l a y e r i n g .  P l a g i o c l a s e s  are 
anhedra l  and form a f a i r l y  even mosaic. 
Q u a r t z  is abundant  i n  the sediment .  Seg rega t ion  bands c o n s i s t  
of  somewhat coarser g ra ined  q u a r t z  than  t h e  ma t r ix .  A few 
very  coarse q u a r t z  mosaics occur  w i t h i n  t h e  massive g a r n e t  of 
t h e  skarn .  
Very f i n e  g ra ined  Kspar, accompanied by q u a r t z ,  grows w i t h  
b io t i t e  i n  t h e  K-rich p a r t  of the sediment  f u r t h e s t  f r o m  t h e  
s k a r n  . 
Coarse calcite forms clumps w i t h i n  t h e  massive g a r n e t .  L a t e  
f r a c t u r e s  i n  g a r n e t  are c a l c i t e - f i l l e d .  
B i o t i t e  fonns polygonal  clumps m i m e t i c  after o r i e n t e d ,  synkinemat ic  
l e n s e s  and s t r e a k s .  A f e w  b io t i tes  are altered t o  chlorite. 
Sphene c o n c e n t r a t e s  as discrete euhedra l  t o  subhedra l  c r y s t a l s  
a long  t h e  border of t h e  skarn .  Some sphenes occur  n e x t  t o  
b i o t i t e s ,  p a r t l y  sur rounding  them. 

b 

h q - 5  ; L L  
A r e a c t i o n  such as 

K 2 ( K g ) 5 ( T i )  ( S i 5 A 1 3 ) 0 2 0 0 H 4  + 7.5&'= C a T i S i 0 4 ( O H )  + 5CaXgSi308 + 
w 

3;'?-+l Qr t 1 3 S X L  spry 'I) c 3 /2CaA12Si208  + 2K+ 
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F27 lb cont. 

would describe the observed replacement relations. It also 
illustrates cation mobility during skarn formation. 

Clinozoisite forms " webby ", perhaps late, growths in the 
massive garnet, 
The opaque mineral is gold in color: it is a sulfide. It forms 
discrete grains, particularily in the biotite-Kspar layer. 
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w RECOMMENDATIONS 

I t  is  recommended 

p r o p e r t y  c o n s i s t  o f :  
1) Geo log ica l  mapping 

t h a t  a 1 9 8 1  work program on t h e  

a t  1:5,000 scale beginning  wi th  
widely spaced t r a v e r s e s  fol lowed by more d e t a i l e d  f i l l  i n  
geology t o  de termine  presence  of mine ra l i zed  l a y e r s ,  s trati-  
graphy and metamorphic a u r e o l e s  i f  p r e s e n t .  

2 )  N i g h t u l t r a v i o l e t  lamping ove r  a c c e s s i b l e  areas on and 
o f f  t h e  c l a i m  b lock .  

3 )  S o i l  geochemical sampling and heavy m i n e r a l  samples 
(panned s o i l s )  a t  2 5  m i n t e r v a l s  on l i n e s  200  m a p a r t .  Rock 
geochemical sampling f o r  W ,  Sn, F,  C u ,  Pb, Zn and p o s s i b l y  
B o  and B e .  



APPENDIX I 

STATEMENT OF COSTS 

Geological & Geochemical Survey 

P e r i o d  of Work: J u l y  22-26,  1 9 8 0  

P e r s o n n e l :  
M. M c G i l l :  BSc - RR #3,  Bobcaygeon, O n t a r i o  

P. H a r k e r :  

Geologist  - 4 days @ $61 .15  

P r o s p e c t o r  - 4 days @ $130 .00  
c / o  601-535 Thurlow S t .  Vancouver,BC 

Room c Board: 8-man days @ $ 2 5 / d a y  

Geochemical Analyses: Rossbacher L a b o r a t o r y ,  Burnaby 
1 6  samples 9 e l e m e n t  (Mo, C u ,  Ni, Co, M n ,  Fe,  Ag, 

Zn, P b )  @ 4 .20  
1 6  W @ 2 . 2 5  

13 F @ 3 . 0 0  

6 Soi l  P r e p .  @ . 30  

1 0  Rock P r e p .  @ 1 . 1 5  
4 Samples Assayed W 0 3  Inv.  # 1 1 7 3  @ 8 . 0 0  

bw 

1 T h i n  sect ion - Vancouver P e t r o g r a p h i c s ,  
F o r t  L a n g l e y ,  B.C. Inv. #2397  

Helicopter - T r a n s w e s t  Helicopters 
Inv. # 0 5 4 5 ,  # 0 5 5 2  2.6 @ 2.80  

Report P r e p a r a t i o n  

$ 2 4 4 . 6 0  

520 .00  

2 0 0 . 0 0  

6 7 . 2 0  
3 6 . 0 0  

3 9 . 0 0  

1 . 8 0  

11 .50  

3 2 . 0 0  

1 8 7 . 5 0  

32 .79  

7 2 8 . 0 0  

150.00 



APPENDIX I I 

STATEMENT OF Q U A L I F I C A T I O N S  



H. 14. Sellmer - STATEMENT O F  QUALIFICATIONS 

1 9 6 4  B . S c .  Geology (Honours) U n i v e r s i t y  of B .C .  

1 9 6 6  M.Sc. Geology U n i v e r s i t y  of B.C.  

Qy 

Amax E x p l o r a t i o n ,  Inc .  - May 1, 1 9 6 6  

S t a f f  G e o l o g i s t  - Planned ,  o r g a n i z e d  and  s u p e r v i s e d  s m a l l  
p r o p e r t y  and p r o s p e c t  e v a l u a t i o n  programs u t i l i z i n g  
geochemical ,  geophys ica l  and g e o l o g i c a l  t e c h n i q u e s .  Assessed 
r e s u l t s  and proposed new programs. 

1970  - D i s t r i c t  G e o l o g i s t  - 
Superv i sed  a l l  e x p l o r a t i o n  work i n  a d i s t r i c t .  I n t e r p r e t e d  t h e  
r e s u l t s  o f  a l l  e x p l o r a t i o n  t e c h n i q u e s  i n  t e r m s  of major program 
o b j e c t i v e s .  Recommended m i n e r a l  p r o p e r t i e s  f o r  o p t i o n  a n d  
f a v o u r a b l e  g e o l o g i c a l  areas f o r  p r o s p e c t i n g  programs. Handled 
p r e l i m i n a r y  n e g o t i a t i o n s  f o r  m i n e r a l  p r o p e r t i e s ,  reviewed and 
p repa red  e x p l o r a t i o n  c o n t r a c t s .  P lanned ,  o r g a n i z e d  and  s u p e r v i s e d  
and r e p o r t e d  on a l l  e x p l o r a t i o n  programs i n  a d i s t r i c t .  

1 9 7 4  - Regional  Manager-Western Canada- 
O v e r a l l  r e s p o n s i b i l i t y  f o r  t h e  e x p l o r a t i o n  e f f o r t  o f  t h e  Company 
i n  Western Canada. 

c 

I 



STATEMENT OF QUALIFICATIONS 

Murray K. McGill HBSc Lakehead University 1980 

May/77 - Sep/77 - Junior Geological Assistant Denison Mines Ltd 
May/78 - Sep/78 - Shell Canada Ltd. - Junior Geological Assistant 
May/79 - Sep/79 - Senior Geological Assistant - Kaiser Resources Ltd. 
May/80 - Sep/80 - AMAX o f  Canada Limited - Senior Geological Assistant 

- Uran i um Exploration 
- Base Metals Exploration 
(Coal Division, Sparwood, B.C. 

Peter Harker - Prospector since 1960 with experience in Northwest 
Territories, Yukon, British Columbia, Ontario 

Mineral Exploration Course for Prospectors 
- Passed the B.C. Department o f  Mines E Petroleum Resources 
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GEOCHEMICAL ANALYSES 



2225 S SPRINGER AVE 
B V R N A B Y  B C 
C A N A D A  

TELEPHONE 299-69!0 
AREA CODE 604 , , 

U 
GEOCHEMICAL ANALYSTS at ASSAYERS e CERTIFICATE NO. c -  / L  - I 

1/73 CERTIFICATE OF ANALYSIS 
NO. 

fi,bIr7 x MIM~/-?P~/  5 c A 1-d /TAT/ li A/ 
DATE ANALYSED ,w 13 c I. 4 , 

T O  
& I -  5-25-  T / - / w C / c d  S T  ' /  
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, 37 
I I I 
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j7 

I 1 
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I 1 )  
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IO  

/ j 1 3  
. . '  

Certif ied by / 
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E U A N A E Y  E C 
C A N A D A  

TELEPHONE 299 6910 
GEOCHEMICAL ANALYSTS & ASSAYERS AREA CODE 604 

CERTIFICATE NO. J D 2 / /  
INVOICE NO. z z3 CERTIFICATE OF ANALYSIS 

&, 
/- \ 

) 

26 
27 

28 
29 
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31 

26 

27 

28 
29 

30 
31 

32 1 
I 
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33 

34 

35 

36 1 36 
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B U R N A B Y ,  B C 
CANADA 
TELEPHONE. 299-69!0 

GEOCHEMICAL ANALYSTS & ASSAYERS AREA CODE 604 
CERTIF ICATE NO. 

2 9 3  CERTIFICATE OF ANALYSIS 
NO. 

TO: AMAX MINERALS EXPLORATION 
601 - 535 THURLOW ST. DATE A N A L Y S E D  ; / u / j  /y./J 



GEOCHEMICAL ANALYSTS & ASSAVERS cy 

- _ _ _  - .. .-- s.- 

BURNABY, B C 
CANADA 
TELEPHONE 299-69!0 
AREA COOE 604 

CERTIFICATE NO. pa-?//- ~ v -  -~ 

2 2 3  CERTl FlCATE OF ANALYSIS NO. 



GEOCHEMICAL ANALYSTS & ASSAYERS 

2226 S. SPRINGER AVE.. /I 
BUANABY, 0.  C. 

TELEPHONE: 2996910 
d ) d  CANADA 

CERTIFICATE OF ANALYSIS 
TO : AM4X MINFR'LS EXPLORATION 

601-535 ThUflOw S t .  
Vancouver, B.C. 

ATTN: 1090 1. Fuller 

AREA CODE: 604 

CERTIFICATE NO. 3 1'335 

I N V O I C E  NO. 1173 

D A T E  RECEIVED 

D A T E  ANALYSED March, 1981 
0 '  

lAYPLlC NO.: 
W C h  

8ORXT 81 0.20 
BORXT 82 0.30 
BOHXT 87 0.32 
80t?XT 170 0.60 

n u  - 
808vT 86 1.14 

Certlflcd by 
/ 

/ 



APPENDIX I V  

ANALYTICAL TECHNIQUES 



K o ~ j b a c h e r  d a b o r a t o r y  
GEOCHEMICAL ANALYSTS & ASSAVERS 

Dii"...." 1 ,  e. c 

C A N I D A  
TELEPHONE 299 G910 
A R E A  CODE 504 

A n r i l  30 .  1974 

ZLR.?!.*".RY nc qOYE AN4lYTICAl. TFCHNIOUES CURRENTLY IN USE AT 
RCSSR4CHFR LAAOR".TORY . __ 

"5>!2YTICFl. TECHNIGUES FOR GEOCHEMICAL SYMLE? 

- * ' TL~-PREP~RATj-OJ' 

Parkares of samples are opened as soon as they arrive 

at the laboratory and the haes placed in niimerical sequence in 

an electrically heated sample drier (maximum temperature 7OoC) .  

pifter dryinq soil and sediment samples they are lightly 

~ouqded with a wooden block to break up agcregates of fine 

narticles and are then passed throueh a 35 mesh stainless steel 

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

fraction rpnlaced in the original bag providing that this is 

undavaeed and not excessivelv 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 fullv representative 1/2 g. sample can be obtained for analysis 

The entire amount of each sample is passed through a jaw 

cnisher and thus reduced to fragments of 2 nun. size or less. A 

minimum of 1 kg. is thenpassed through a pulverizer with plates 

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



Procedures  for  C o l l e c t i o n  and Process ing  

of Gaochenical Sanples  

A n a l y t i c a l  Methods f o r  Ag, Mo, Cu, Pb, Zn, 
FC, :m, N i ,  co and : I  i n  s e d i n e n t s  and s o i l s ;  
1.10. Cu, 211, N i  and SOa-' i n  v a t c r s .  

*,ax :::;plorat ion, I n c .  
Va,nzou,*:er G f f  ice. 

Septci- her 1970 

i 
i '  

j 
i 
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Z - ;  L'L 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 gai,&ia/gr,i 

F a c t o r  1 ;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  15  g w a / n i 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, 100 ppm 

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

3 .  R o t a t e  burner  t o  marcimm 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 

Fa:tor l o x  s c a l e  r e a d i n g  

4.  Saniples h igher  t h a n  1003 ppm should  be re -ana lyzed  by ascay  

procedure  

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 to 5 pix3 

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 u b t r a c t  t h e  background r e a d i n g  front t h e  f i r s t  r e a d i n g  

S t a n l a r d s  

1. 1009 garma/ml Ag - 0.720 gm Ag2S04 d i s s o l v e d  i n  2G m l s  fIxlO3 

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

2 .  15c) gar.u.ia/ntl Ag - 10 m l s  o f  above + 20 m l s  IIClOq, dlILtc t o  

1 3 7  h11s 

Pipette .2, .5, 1, 2, 5, 10 mls of 100 gmnuna/ml an8 2, 5 I..:: : .:.; 

ganlna/ml d i l u t e  t o  100 m l s  w i t h  20;6 Bc104. T h i s  e g i - v a l e n t  to 

4, 10, 20,  40, 100, 290, 400, and 1000 ppni Ag i n  t h e  sziii?Ie .53 9 

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

Recoverv S tandard  

P i p e t t e  2 m l s  of 5 gtu,Jua/nil Ag i n  mix a c i d s  i n t o  a sainple a n d  

c a r r y  through t h e  d i g e s t i o n .  T h i s  shoLld g i v e  a r e a d i n g  0 5  20 

prim 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  geocnemical procedure  f o r  sample ? r e ? a r a t i o n  

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

For l o w  a s s a y  Ag, t h e  Same procedure  i s  used.  A g  is t h e n  C A ~ C L -  

l a t e d  i n  oz/ ton.  

1 ppm = .0292 oz/ton 

convers ion  f a c t o r  

oz / ton  = .0292 x ppm Ag 

i 

\ 
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RNALYTICAL PROCEDURES 

S i l v e r  
1. Scope - T h i s  procedure  c o v e r s  a r ange  of s i l v e r  i n  t h e  s a n p l e  

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

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 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 i i i l e s .  T.ie 

s i l v e r t h e n  is present as  p e r c h l o r a t e  i n  aqueous solution. 2;. The 

c o n c e n t r a t i o n  is  de termined  by atoni ic  a b s o r p t i o n  spectro?;:oto- 

meter 

3. I n t e r f e r e n c e s  - S i l v e r  below 1 gamnia/ml 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 .  Maintaining t h e  s o l u t i o n  i n  2ffk per;hiorl: ?re- 

v e n t s  s i l v e r  be ing  absorbed  on t h e  glass c o n t a i n e r .  Dcter...ina- 

t i o n  must be completed 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 ,  especra1;y  calzr~::, 

c a u s e  h i g h  background absorbance .  

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 .  

T h i s  backgrohnd absoroa.ice 

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

Lamp - A g  

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 

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

Oxidant  - a i r  - flow - 14 

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

Maximum Conc. 3 t o  4 x  
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Z n  Gcochcntic?l AA S c t t i n i  

LFmp Zn 

C u r r e n t  $1 #3 S l i t  20A 

Wave l e n g t h  2133 Dial  84.9 

Fuel  - Acety lene  Flow 1 4  

Oxidant  - A i r  Flow 1 4  

Burner - P.E. s h o r t  p a t h  90‘ 

Rlnge 

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

0 - 50 ganuna/ml Fac tor  lox -0 to  1000 ppm 

For Waters - Burner AB- 5 1  i n  l i n e  1 gansna/ml r e a d  100 t o  g i v e  0 

t o  1000 ppb 

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

Fuel  1 4  A i r  1.4.5 

0 t o  1000 gamnta/ml r e a d  0 to 20 Fac tor  400 x 

Pure S t a n d a r d  10,000 garmna/ntl 

1 gm Zn dissolver!, HzO, HC1, HNO3, HC104, fumed t o  HClO4 - 
make up  t o  100 n i l s  H 2 0  

1000, 100 gam~a/ml. and 100 m l  by d i l u t i o n  i n  20 % HClO4 

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

P i p e t t e  

1, 2, 3, 5, 0, 10  m l s  o f  10,000 gamma/ml - d i l c t c  t o  103  n i l s  

w i t l i  20% HclO4 t o  g i v e  

100, 200, 300, 500. 500, 1000 gar.una/ml Zn f o r  h igh  cta;;Eards 

! 

Q 
Co Geocheiiiical AA S e t t i n i  

Lamp - 5 m u l t i  e lement  

C u r r e n t  10 C4 S l i t  2A 

Wavelength 2407 D i a l  133.1 

Fuel  - Acety lene  Flow 1 4  

Oxidant  - A i r  Flow 14 

Burner - AB 51 i n  l i n e  
- 

Range 

0 - 10 gamma/ml r e a d  100 Fac tor  2 x r e a d i n g  trj 203 ppni 

0 - 20 g a m a  ni l  r e a d  100 F a c t o r  4 x r e a d i n g  to  400 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  t o  2000 ppm 

0 - 200 gamma/ml read L O O  F a c t o r  40 x r e a d i n g  t o  COO0 p-pm 

S t a n d a r d s  - 1000 gamnia/ml 

1.000 gm c o b a l t  metal d i s s o l v e d  %n H C l ,  HNO, and f u s e d  i n t o  

HC104, d i l u t e  to  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  vol f l a s k s  d i l u t e d  t o  mark 3 

w i t h  20% H c 1 0 4  
V I  

T h i s  g i v e s  

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

Mixed - combinat ion s t a n d a r d s  of Cu, H i .  co, Pb, Zn 

o f  

1, 2. 5, 10, 20, 30, 50 ,  80. 100, 150, 200 gan~,,a/r,il a r e  ,se< 

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

h,i Groc:irinic-.l A,? Sr Ct l n g  

Lant:, Mult i  elcn.ent Cn ,  Nl, CO, Mn C r  

Curren t  1 0  #4 S11.t 7A 

Wave l e n g t h  4030.8 Dial  425.2 

Fuel  - Acetylene Flow 14 .0  

Oxidant - A i r  Flow 14.0 

Burner - P.E. s h o r t  p a t h  ( o r  AB 5 0 )  

Range 

0 - 100 ganuna/ml 

0 - 200 ganlna/nil 

Fac tor  2Ox - 0 t o  2000 ppm 

Factor  40x - 0 t o  4000 ppm 

Burner 90' 

0 - 1000 ganraa/iill Fackor 20Ox - 0 t o  2U.050 ppu 

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

EDTA E x t r a c t i o n  - use  AB 51 i n  l i n e  

0 - 20 gamma/ml Fac tor  4x - 0 to 400 ppn 

Standards  

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

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

P i p p e t t e  

.5, 1, 2, 3, 5, 3, 10, ntl  of 1000 gamnla/fill 

2, 3, 5, 0,  10, 15, 20 n t l  of 10,000 ganma/ml d r l u t e  t o  100 

mls with  20% HC104. This  g i v e s  

5, 10, 20, 30, 50, 00,  100, 200. 300, 500, 300, 1000. 15di). 

2000 gamma/ml 

x i  

blo Gnozhcw.ic-I AA Settiny 

Lan? ASL li/C E l 0  

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

Wavelength 3133 Dial  260.2  

Fuel  - Acetylene Flow 1 2 . 0  t o  g i v e  1" r e d  f e a t h e r  

Oxidant - N i t r o u s  oxide  Flow 14.0 

Burner - AB 50 i n  l i n e  

C m t i o n  r e a d  tlte o p e r a t i o n  us ing  NZO and a c e t y l e n e  flame a t  

end of g e n e r a l  AA procedure 

Range 

0 - 10 ganma/ml Fac tor  2x - 0 t o  200 pprn 

R o t a t e  burner  t o  iiiax. angle  

0 - 50 ganuna/ml Fac tor  10 x 0 to  1000 ppm 

0 - 100 gamma/ml Fac tor  20 x 0 to  2000 ppm 

Standards  1000 gamrm/ml 

Disso lve  .75b gn,s Moo3 ( a c i d  molybdic) with 23  s,ls H,O, 6 

lw,ips NaCH, when a l l  d i s s o l v e d ,  add 20 m l s  HC1, B i l u t e  t o  5 J 5  nJs 

105 gmuna/ml - 10 x d i l u t i o n  

P i p e t t e  

. 2 ,  .5 ,  1, 2, 3, 5 ,  e, 10 m l s  of  100 ganata/d 

2, 3, 5, 9, 1 0  m l s  of 1000 ganuna/ml add 5 nls 1% A l C I 3  

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

T h i s  g i v e s  

. 2 ,  .5, 1, 2, 3, 5, S, 10, 20, 30, 55, SO, 190 gamia/iiJ b.0 b 



F r  Geochcmic;ll A A  S P t t i n q  

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

Curren t  10 #4 S l i t  2A 

Wavelength 3440.6 Dia l  317.5 

Fuel - A c e t y h e  Flow 14.0 

Oxidant - A i r  Flow 1 4 . 0  

Burner - PE S h o r t  Path 93' 
, 

Range 

0 - 5000 garrJna/nJ 0 .1  x % - 0 t o  10.0% 

0 - 10,i)i)i) gamma/ml 0.2 x % - 0 t o  20.0% 

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

s t a n d a r d s  10,000 ganuna/nil 

Weigh 5.000 qms i r o n  w i r e s ,  i n t o  beakcr ,  add H20, H C l ,  HNO3, 

HC104,  h e a t  t o  HClO4 fumes. 

HnO, w a r m ,  d i l u t e  t o  500 rds 

A d d  .€IC104 to  100 m l s  + 103 nJs 

xii 

P i p e t t e  

1, 5, 10, 20, 30, 50, 80 m l s  10.500 gansia/ml d i l u t e  t o  1GO 

mls with  20:: Hc104 t o  g i v e  

loo, 500, 1000, 2000, 3000, 5000, a000 ganuna/nJ to be 

e q u i v a l e n t  t o  .2, 1 .0 ,  2 . 0 .  4.0,  6 .0 ,  lO.C%, 16.0% Fe i n  geocheni 

sample 

Ni G c o c i i e m i c ~ l  E A  S c t t l n y  

L m p  P.E. H/C. N i  or n iu l t i  e lement  Cu. N i ,  Co, Mn, C r  

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

Wave l e n g t h  3415 D i a l  312.5 

%le  - A c e t l y l e n e  Flow 14 .0  

Oxidant  - A i r  Flow 14.0 

Burner AB 51 i n  l i n e  

Range 

0 - 20 ganuna/ml 

0 - 100 gamnia/ml F a c t o r  20x - 0 - 29d3 gamma 

F a c t o r  4x - 0 - 400 ppn 

45' 0 - 200 gama/ml. Fac tor  40x - 0 - 4000 ppni 

0 - 500 gama/ml F a c t o r  1OOx - 0 - 10,000 ppm 

Ni 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 D i a l  110 

Range o - 5 gamma/ml F a c t o r  ix - o - 100 ppm 

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

1.000 gm p u r e  N i  m e t a l  d i sso lved ,  i n  HC1, HNO3, 

x i i  i 

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

1000 gmoa/ml and 100 gamn,a/rul Success ive  l o x  d i l u t i o n s  i n  2Qib HC1 

1, 2, 5, 8 ,  1 0  mls of 100 ganma/ml 

2, 5 ,  9, 10 m l s  1000 gamia/ml 

2, 5, 8 ,  10 m l s  10,000 ganuna/ml - d i l u t e  to  100 mle i n  22% 

HC104. T h i s  g i v e s  



'3 

x i  v 

Lamp S i . i j l e  iu or 

5 m u l t i  e lement  

Curren 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 

aurner  T e c h t r o n  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  Path (For  geOchQm) 

Fuel  Acetylene Flow 1 4  

Oxidant A i r  Flow 1 4  

Range 

0 - 5 gamma/nrl Fac tor  l x  t o  100 ppm ( f o r  low Cu) 

0 - 20 gamma/ml Fac tor  4x t o  400 ppm 

Burner 90' 

0 - 200 gamma/ml Fac tor  40x to  4000 pm 

Wavelength 2492 D i a l  147 

B L r n e r  i n  l i n e  

Range 

0 - 1000 gamma/ml Factor  20Ox t o  20,000 ppm 

0 - 2000 gamma/ml Fac tor  400x to  40,000 ppm 

Higher range  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 tandards  

10.000 gamma/ml 

1.000 gm nietal powder, HaO, HCl,  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 m l s  

lu30 garma/ml l o x  d i l u t i o n  above i n  23% I i C 1 0 4  

2 J ~ 0  gariusta/ml 20 ails 10.000 ganuna/ml - d i l b t e  to l G b  rAs 111 

2077 HC104  

100 gamnia/nil l o x  d i l u t i o n  1000 ganuna/ml d i l u t e  to  100 mls i n  

20% Hc104 

200 gamma/ml l o x  d i l u t i o n  2000 gansna/rr,l d i l u t e  t o  105 ~ 1 s  i n  

20% HClO4 

P i p e t t e  

1, 2, 3, 5, 3, 10 m l s  100 ganuna/ml - d i l u t e  t o  100 mls w i t i i  

2Wk H C ~ O ~  t o  g i v e  1, 2, 3, 5, a, 10 g m a / m l  

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

1, 2, 5, 10, 20, 30, 50, 00, 100. 150, 200 ganma/ml 
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xvi 

PI; Grocnoni :a l  AA S e t t i n g  

Lamp ASL H/c Pb 

Cur ren t  5 nia S l i t  7A 

Wave l e n g t h  2033 Dial 233 

Fuel  - a c e t l l e n e  Flow 14 

Oxidant - a i r  Flow 14 

Burner AB 51 i n  l i n e  

Range 

0 - 20 gPiima/ml to  r e a d  0 to  33. Fac to r  5x 0 to 530 ppnb 

0 - 200 gamn.s/r.ll t o  r ead  0 to a0. Fac to r  5Jx G t o  5050 ppm 

S tanda rds  - 10.000 gammahi1 

1.000 p r e  metal ,  d i s s o l v e d  in 1115O3, fumed t o  BClO, make up 

t o  100 n i l s  i n  20% HC104 

1000 gartuna/ml and 1Ou gann~a/ml Success ive  lox d i l b t i o n s  i n  

2 ~ %  ~ ~ 1 0 4  

P i p e t t e  

1, 2, 5, 9, 10 m l s  133 garma/nil 

2, 5 ,  5,  10, 20 m l s  1000 gsninia/nil d i l u t e  t o  135 mls iii 20% 

HClO4 t n i s  g i v e s  

1, 2 ,  5, 9, 10, 20, 50, GO, 100, 200 gcnma/n.l 

Con,bined S tanda rds  Cur Ni, Co, PD, Zn, are used as wor'ang 

s tandare.; 

i Reagents and a a p a r a t u s  

T e s t  tubee - DVKeX d i s p o s a b l e  

T e s t  t ubes  - screw c a p  

Bunsen Burner 

F lux  - 5 p a r t s  NapCOj 

4 p a r t s  NaCl 

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

7% SnC12 i n  70% HC1 

20% KSCN i n  H20 

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

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

1000 gamn,a/rr,l W 

.18 gms Na2WOq 2H20 d i s s o l v e d  i n  H 2 0 .  make up  t c  

100 ganuna/ml, 10  ganma/ml by d i l u t i o n  , 

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

p i p e t t e  .5, 1, 2, 3, .5, 8,  10 m l  of 10 gamma/i,.l 

and 1.5,  2 mlo of 100 gamma/ml - d i l u t e  t o  10 n 

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

xvii 

100 E l S  

S 

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 th  1:l 

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

s t a n d a r d s  

Procedure 

1. Weigh 1 . 0  grana sample, add 2 ~ X I  f l ux ,  nLx 

-- 



xvj  ii 

2 .  S i n t c r  i n  r o t a r y  for 2 t o  3 nlrnutes ( F l u x  d u l l  r e a d  f o r  one  

n i n h t e )  

3 .  Cool, add 10 mls H20, h e a t  i n  s a n d  b a t h  to  b o i l i n g ,  cool, l e t  

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

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

5 .  Take 2 m l  a l i q u o t  i n t o  sc rew cap t e s t  t u b e  

6 .  Add 7 m l s  SnCIP, h e a t  in h o t  wa te r  b a t h  f o r  5 minu tes  (80°C)  

7 .  Cool t o  less t h a n  15*C 

9. Add 1 m l  20% KSCN, mix (if lemmon yellow; conipare color 

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

9. Add f m l  e x t r a c t a n t , '  cap, s h a k e  v igo rous ly  1 minute  

10. C o n g a r e  color 

l?io1. a ~ c n L m  i n  ::>tcr ~ = Q ~ D ~ c -  

J . T. a n F f e r  50 ni ls t o  1 2 5  r e p a r a t o r y  i u n n e l  

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

3. Ad2 5 tnls of mixed KSCN and SnCI;! 

x i  Y 

4. Add 1.2 m l s  i s o p r o p y l  e t h e r ,  shake for 1 minute,  nnc' silo\r 

phases  t o  s e p a r a t e  

5 .  Drain  o f f  wa te r  

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

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

P i p e t t e  0, .2, .5, 1, 2, 3, 4, 5, m l s  01 1 gar,ma/~.;i in8 1, 1.5, 

2, m l s  of 10 gauuna/ml d i l u t e  t o  50 m l s  w i t h  Eemineral-zeZ H,O, ai 

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

T .is equava len t  to  - 
1, 4, 10. 20, 40. 60, 30, 100, 200, 300, 400 p?b :.lo 

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

methanol t o  niatch. Seal t i g h t l y  

SnC12 - 15% i n  .15% H C l  

300 gm SnC12 . 2H20 + 350 m l s  H C l ,  u n t i l  SnCla d i a so lLed  

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

KSCN - 5% i n  I i 2 0  

Mixed SnC12 - KSCN 

3 p a r t s  SnCL2 to 2 pprts KSCN 
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Wntrr Samples Run fo r  AA 

I .  c u  - 2 gamn~a/nll r e a d s  00 s c a l e  t h e r e f o r e  1 u n i t  = 25 pph 

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

3. N i  - 2.5 ganuna/ml r e a d s  50 s c a l e  t h e r e f o r e  1 u n i t  I 50 ppb 

Burner: long  s lot  t e c h t r o n  burner  i n  l i n e  

x x i  

Sulphate  i n  Natural Waters 

1. P i p e t t e  0.5 m l  Su lphate  r e a g e n t  mix i n t o  a c o l o r i m e t r i c  t u b e  

2. Add 5 m l  water sample and mix 

3. Read a t  3 4 3 w a g a i n s t  a demine ra l i zed  watcr blank 

' 4 .  Read a g a i n  a t  4 0 3 p a n d  s u b t r a c t  from s u l p h a t e  r e a d i n g  

5. c a l c u l a t e  ppm s u l p h a t e  from t h e  graph 

Rcaqcnt 

Disso lve  54 grams red  mercur ic  o x i d e  (J.T. Ba!:er 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  HBO, shake for one hour. 

Add 46.3 grams f e r r i c  p e r c h l o r a t e  r Fe(ClO4)3 . 6H20 I 
(GFS 39) and 47 grams aluminum p e r c h l o r a t e  I: Al ( c l 0 4 ) 3  . 8H201 
(GFS 2)  Add 400 r n l  w a t e r  t o  d i s s o l v e ,  le t  sett le overn ight ,  d e c a n t  

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

x x i  i 

pJH MEASUREMENTS 

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

water  i n  a g l a s s  beaker  t o  a p a s t y  cons is tency .  Demineralized 

water  is used f o r  t h i s  purpose as it has  a low b u f f e r  c a p a c i t y  

and t h u s  does n o t  i n f l u e n c e  t h e  pH of  t h e  sample. Measurement 

is made w i t h  a F i s h e r  Acument pH meter.  E lec t rodes  a r e  s t o r e d  

i n  b u f f e r  o v e r n i g h t .  

t h e  ins t rument  each morning. 

water  samples f o r  pH measurement. 

A 30 minute warm up time i s  allowed f o r  

A 10 m l  a l i q u o t  is taken from 

ROSSBACHER LABORATORY 






