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The "northwest  g r i d "  on t h e  WC claims i s  Located 

w i t h i n  t h e  I n t e r i o r  P l a t eau  on t h e  northwest s id .e  of Spout Lake 

14  a i r  m i l e s  nor th  of L a c  La  Hache. 

geochemical sampling and magnetometer and induced p o l a r i z a t i o n  

surveys w e r e  c a r r i e d  o u t  on t h e  g r i d  a r e a  i n  1 3 7 2 .  

Geological  mapping, 

The p rope r ty  r e g i o n a l l y  occurs w i t h i n  a be l t  or' Nicola 

Group rocks in t ruded  by s e v e r a l  bodies  of d i o r i t e  t o  monzonite. 

The g r i d  a r e a  covers  a l o w  a l t i t u d e  magnetic h i g h  s i t u a t e d  on the 

southwestern segment of a r e g i o n a l  annular  magnetic high.  

A t h i n  veneer of T e r t i a r y  f lood b a s a l t s  and conglomerate 

occur wi th in  the g r i d  a rea .  Nicola a u g i t e  b a s a l t  f lows and 

s p a r s e l y  cha lcopyr i t e  minera l ized  skarned limy b a s a l t  b r e c c i a  occur 

on i s l a n d s  t o  the sou theas t  of t h e  g r i d  a rea .  

Systematic  s u b s o i l  geochemical sampling, followed by 

m u l t i - e l e m e n t  a n a l y s i s ,  w a s  app l i ed  t o  t h e  g r i d  a rea .  

The ground magnetometer survey revea led  t h a t  t h e  aero- 

magnetic anomaly can be reso lved  i n t o  two broad anomalies. A 

magnet i te  concent ra t ion  i s  i n d i c a t e d  along the w e s t e r n  boundary 

of the northerly-most f e a t u r e .  

Three pre l iminary  induced p o l a r i z a t i o n  t r a v e r s e s  wi th  

b a t t e r y  opera ted  equipment w e r e  unsuccessfu l  i n  determining sub- 

s u r f a c e  p o l a r i z a b i l i t y .  

CONCLUSIONS 

Apart  from t h e  sha rp ly  def ined  smal l  ground magnetic 

h ighs  wi th in  t h e  g r i d  a r e a  and s p a r s e l y  minera l ized  Nicola rocks 

sou theas t  of the g r i d  a r e a ,  no o t h e r  encouraging r e s u l t s  w e r e  

obtained. 
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I NTRODUCT I ON 

The WC Claims a r e  loca t ed  w i t h i n  t h e  I n t e r i o r  P la teau  

14 a i r  m i l e s  nor th  of Lac La Hache on t h e  northwest and sou theas t  

s i d e s  of Spout Lake (F igures  l, 2 and 3 ) .  C l a i m s  a r e  r e a d i l y  

a c c e s s i b l e  by secondary rozds.  This  r e p o r t  covers  work c a r r i e d  

o u t  i n  1 9 7 2  on  claims on the northwest s i d e  of Spout Lake b e t w e e n  

May 25 and J u n e  13, 1972. Work included 13 l i n e  m i l e s  of p i c k e t  

g r i d  cons t ruc t ion  ( i .e .  Northwest Gr id)  on which geochemical, 

geo log ica l ,  magnetic and pre l iminary  induced p o l a r i z a t i o n  surveys 

w e r e  c a r r i e d  o u t .  

Topography of the "northwest  g r i d "  a r e a  ranges from a 

v e r y  g e n t l e  s o u t h  s lope  ( a l t i t u d e s  range from 3535 t o  4000 f e e t )  

t o  f l a t  ground. Fo res t  cover commonly c o n s i s t s  of jackpine and/or 

poplar .  Seve ra l  open swamps and marshy timbered a r e a s  are p resen t .  

Much of t h e  p rope r ty  i s  covered by a t h i n  veneer of  g l a c i a l  till. 

Drainage is r e l a t i v e l y  poor except  f o r  a few south-flowing i n t e r -  

m i t t e n t ,  swampy creeks.  

Work descr ibed  i n  t h i s  r e p o r t  i s  t o  be app l i ed  on one 

y e a r s  assessment t o  each of t h e  fol lowing claims of  Group No. 1 

(Figure 2 ) :  

Claim Name Record Nuniber Anniversary Date 

WC #97-106 i n c l .  63693-63702 i n c l .  June 22, 1974 
wc #112 63708 J u l y  22 ,  1974 
WC H114 63710 J u l y  22 ,  1974 
WC #123-132 i n c l .  63719-63728 i n c l .  J u l y  22 ,  1974 
WC #137-141 i n c l .  63733-63737 i n c l .  J u l y  22 ,  1974 

REGIONAL GEOLOGY AND AEROMAGNETICS 

The WC claims are l a r g e l y  unde r l a in  by Upper T r i a s s i c  

Nicola Group vo lcan ic  and sedimentary rocks (F igure  3 ) .  These 

rocks  occupy a northwest t o  north-south t r end ing  be l t  up t o  t e n  

m i l e s  wide be tween t h e  J u r a s s i c  Takomkane b a t h o l i t h  on the e a s t  

and over ly ing  Miocene p l a t e a u  b a s a l t s  t o  t h e  w e s t .  

Aeromagnetically the WC claims occupy t h e  southwestern 
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segment of a r e g i o n a l  annular  magnetic h igh  t h a t  l a r g e l y  l i e s  

p e r i p h e r a l  t o  a hornblende monzonite s tock  of unknown a f f i n i t y .  

A l o w  l e v e l  aeromagnetic survey conducted by APWX 

over t h e  w e s t e r n ,  southwestern and southern p o r t i o n s  of the 

r e g i o n a l  magnetic h igh  def ined  s e v e r a l  peaks wi th in  a broad 

magnetic high i n  t h e  southwestern segment of the anomaly (re:  

Saunder ' s  r e p o r t  "1972  Geophysical Report Hel icopterborne 

Magnetometer Survey") .  O n e  peak c o r r e l a t e s  with a brecc ia -skarn  

type  copper showing on the WC claims loca ted  on  t h e  southwest side 

of Spout Lake ( re -  Assessmen t  Report, 1971  Geochemical and 

Geophysical Report on t h e  Spout Lake Cu Proper ty  by C . J .  Hodgson 

and G.M. DePaoli) .  Another magnetic peak l i e s  on t h e  northwest 

side of Spout Lake, The "nor thwes t  gr id"  covers  th i s  anomaly. 

PROPERTY GEOLOGY 

Outcrops a r e  very  scarce w i t h i n  the " n o r t h w e s t  g r i d "  

a rea .  However, those  observed c o n s i s t  of massive, p o r p h y r i t i c  

and/or v e s i c u l a r  b a s a l t  flows and conglomerate c o r r e l a t e d  with 

Miocene f lood  b a s a l t s .  These rocks a r e  be l i eved  t o  form a t h i n  

veneer p o s s i b l y  up t o  a few hundred f e e t  t h i c k  over t h e  g r i d  a rea .  

Nicola Group rocks a r e  exposed o u t s i d e  t h e  g r i d  a r e a  on i s l a n d s  

wi th in  Spout Lake. H e r e ,  Nicola rocks c o n s i s t  of massive, 

p o r p h y r i t i c  a u g i t e  b a s a l t  f lows conta in ing  l o c a l  c lo t s  and j o i n t  

f i l l i n g s  of epidote-potash f e l d s p a r - b i o t i t e  tourmaline - -t 

chalcopyri te-malachi te .  

4 



GEOCHEMISTRY 

In t roduc t ion  

A sys temat ic  s u b s o i l  sampling geochemical survey was 

conducted over t h e  "northwest  g r i d "  of t h e  WC claims. Samples 

w e r e  taken a t  200 f o o t  i n t e r v a l s  along t r a v e r s e  l i n e s  spaced 400 

feet  o r  800 fee t  a p a r t  - a t o t a l  of 330  samples w e r e  collected. 

Samples w e r e  analysed a t  t h e  AMAX Vancouver l abora to ry  

f o r  " t o t a l "  M o ,  Cu, N i ,  Co, Mn, Fe,  Ag, Zn and Pb. Samples w e r e  

t aken  from B horizons w i t h  an average depth of 6" - 10". D e t a i l s  

of sample c o l l e c t i o n  and a n a l y t i c a l  procedures a r e  g iven  i n  

Appendix I I. 

Environment 

The a rea  i s  topograph ica l ly  subdued wi th  a t o t a l  e leva-  

t i o n  range of approximately 3500 t o  4000 f e e t .  Much of  the g r i d  

i s  nea r  l e v e l  near  Spout Lake b u t  s lopes  g e n t l y  south  on the 

nor thern  po r t ion  of the g r i d .  F o r e s t  cover i s  of moderate d e n s i t y  

and mainly comprises jackpine and poplar  though a l d e r  and spruce 

are l o c a l l y  dominant. Drainage i s  e x t e r n a l  b u t  i s  i n t e r r u p t e d  by 

numerous swamps. 

Overburden c o n s i s t s  g e n e r a l l y  of r e l a t i v e l y  t h i n  s tony  

c l a y - t i l l  wi th  minor l o c a l  development of f l u v i o - g l a c i a l  sands and 

g rave l s .  S o i l s  of t h e  better dra ined  a r e a s  comprise brown f o r e s t  

e a r t h s  which a r e  sometimes g r a d a t i o n a l  i n t o  weak podzols.  With 

inc reas ing  drainage impedence and waterlogging g l e y s  and humic 

g l e y s  predominate w h i l s t  b a s i n  p e a t s  a r e  l o c a l l y  p r e s e n t  i n  t h e  

m o s t  swampy l o c a l i t i e s .  

I n  gene ra l  t h e  geochemical environment may be considered 

t y p i c a l  of a r e c e n t l y  g l a c i a t e d ,  cool and r e l a t i v e l y  humid nor thern  

l a t i t u d e .  

- Geochemica 1 Data 

Anomr;lous th re sho ld  va lues  of the meta ls  s t u d i e d  have 

been determined from a s tudy  of percentage histograms and by 
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analogy w i t h  s i m i l a r  environments. These are cons idered  t o  be 

e, (F igu res  are ppm): 

High Backqround - Poss ib ly  Anomalous Probably Anomalous 

cu  50 
N i  40 
Mn 900 
Zn 100 
Pb 25 

70 
50 

1200 
140 
30 

100 
70 

2000 
200 
40 

Fe v a l u e s  exceeding 4.0% are cons idered  abnormally high.  M o  and 

A g  are n o t  p r e s e n t  i n  c o n c e n t r a t i o n s  above the a n a l y t i c a l  de tec t ion  

l i m i t s  (1 .0  and 0.5 ppm r e s p e c t i v e l y ) .  

Samples w i t h  anomalous Cu c o n t e n t s  a r e -  

Sample N o ,  Cu N i  co Mn Fe(%) Zn P b  

720SS 37 144 44 20 280 3.9 108 12 
38 92 30 18 320 1.1 204 28 
40 128 56 24 960 3.9 120 18 
51 164 90 16 620 2.2 48 12 
56 80 56 36 1440 5.7 124 16 
57 72 58 36 1160 5.8 100 18 
79 144 72 20 600 3.5 76 12 
106 96 40 20 280 3.8 104 16 
114 90 44 24 440 3.8 86 20 
129 82 52 28 880 4.3 86 18 

720MS 2 100 30 18 1040 3.1 100 20 

From the above it i s  e v i d e n t  t ha t  o n l y  a s m a l l  number of samples 

c a r r y  anomalous Cu levels and a l m o s t  a l l  of these are a s s o c i a t e d  

with enhanced N i .  

A f e w  samples have weakly anomalous Zn c o n t e n t s  e.g. 

720SS 29 24 36 18 280 3.6 188 14 
38 92 30 18 320 1.1 204 28 
59 24 40 20 260 3.3 236 14 

. 107 68 36 24 560 3.6 232 12 
136 16 16 12 520 2.4 184 12 
231 20 44 NA 520 3.7 200 16 

720MS 27 20 30 16 600 2.6 188 14 
48 20 20 16 760 2.7 208 12 

These h i g h e r  Zn va lues  are  r a r e l y  a s s o c i a t e d  w i t h  unusual  N i  o r  

Cu con ten t s .  
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I t  i s  thought  t h a t  the geochemical d a t a  from the 

"northwestern' '  g r i d  a f f o r d  no c lear  evidence of the presence  

of m i n e r a l i z a t i o n  and a r e  of l i t t l e  s i g n i f i c a n c e  i n  e x p l o r a t i o n .  

T h e  enhanced Cu-Ni and Zn va lues  are  b e l i e v e d  l i k e l y  t o  r e f l e c t  

changes i n  bedrock geochemistry.  

One area of h igh  background and moderately anomalous 

Cu v a l u e s  occurs  on l i n e s  8N and 16N roughly between 1 O W  and 20W 

(Figure 4 ) .  T h i s  i s  p a r t i a l l y  a s s o c i a t e d  w i t h  enhanced N i  and Zn 

va lues  and l i e s  l a r g e l y  w i t h i n  a swampy a r e a .  T h i s  anomaly i s  

considered t o  be probably format iona l  i n  o r i g i n  w i t h  some r e l a t e d  

m e t a l  accumulation i n  o r g a n i c  r ich s o i l s .  
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GEOPEIYS ICs 

Ground Maqnetometer Survey 

In t roduc t ion  and Theory 

The magnetism of a l l  rocks i s  c o n t r o l l e d  by their  

conten t  of ferromagnet ic  ma te r i a l ,  i .e .  substances possess ing  a 

r e l a t i v e l y  high s u s c e p t i b i l i t y  and capable of acqui r ing  permanent 

magneti za t ion .  O f t e n  i n t r u s i o n s  a r e  accompanied by widespread 

hydrothermal a l t e r a t i o n  zones i n  which ferromagnet ic  minera ls ,  

p r i n c i p a l l y  magnetite,may be r e d i s t r i b u t e d  t o  t h e  per iphery  of 

a l t e r a t i o n .  

The purpose of the ground magnetic survey w a s  t o  

a c c u r a t e l y  l o c a t e  and d e f i n e  an aeromagnetic anomaly w h i c h  had 

been recognized from an e a r l i e r  he l i cop te rborne  aeromagnetic 

survey (re: Saunder ' s  " 1 3 7 2  Geophysical Report Hel icopterborne 

Magnetometer Survey" ) . I n  view of the i n t e n s e  ground magnetic 

anomaly a s soc ia t ed  w i t h  t h e  breccia-skarn copper showing on the 

southwest s i d e  of Spout Lake t h e  p o s s i b i l i t y  e x i s t e d  of a s i m i l a r  

occurrence on the  "northwest"  g r i d .  

Instrument and Procedure 

The instrument  employed w i t h  t h e  model MF-2 magnetometer 

manufactured by Sharpe Instruments ,  a d i v i s i o n  of S c i n t r e x  Ltd. ,  

Downsview, Ontario.  I t  o p e r a t e s  on  the f l u x g a t e  p r i n c i p l e  measur- 

ing the v e r t i c a l  component of the e a r t h ' s  magnetic f i e l d .  

The MF-2 c i r c u i t r y  i s  temperature compensated t o  less 

I ts  measurement range than  1 gamma pe r  OC from - 4 O O C  t o  +4OoC. 

is  from +100,000 gammas t o  -100,000 gammas and, on  t h e  most s e n s i -  

t i v e  scale, the s e n s i t i v i t y  i s  2 0  gammas per  s c a l e  d i v i s i o n  o r  a 

r e a d a b i l i t y  of 10 gammas. I t  is  a hand h e l d  instrument  r e q u i r i n g  

only  coa r se  l eve l ing .  

To enable  surveying on the most s e n s i t i v e  s c a l e ,  the 

e a r t h ' s  f i e l d  was "bucked out"  using t h e  i n s t r u m e n t s  l a t i t u d e  

c o n t r o l  switch.  S t a t i o n  0-t-OOW and O+OON was ad jus t ed  t o  read 
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i -300 gammas. The e a r t h ' s  t o t a l  f i e l d  a t  t h i s  p o i n t  i s  approxi- 

mately 61,000 gammas. 

The b a s e l i n e  w a s  f i r s t  surveyed i n  a s o u t h e r l y  d i r e c t i o n  

a t  100 f o o t  i n t e r v a l s  w i t h  p a r t i c u l a r  care taken  a t  s t a t i o n s  t h a t  

w e r e  g r i d  cross l i n e  i n t e r s e c t i o n s .  Upon reaching  Spout Lake, 

the base l ine  w a s  re-surveyed i n  a. n o r t h e r l y  d i r e c t i o n  back t o  the 

s t a r t i n g  s t a t i o n  O+OON i n  o r d e r  t o  observe and correct for  the 

d i u r n a l  v a r i a t i o n .  I n  a s i m i l a r  f a s h i o n  magnetic r e f e r e n c e  p o i n t  

s t a t i o n s  w e r e  made on the nor the rn  p o r t i o n  of the b a s e l i n e .  The 

east-west o r i e n t e d  p i c k e t  l i n e s  w e r e  t h e n  surveyed eve ry  100 f e e t  

and d i u r n a l  c o r r e c t i o n s  w e r e  ob ta ined  by  t i e i n g  i n t o  the baseline. 

The corrected v a l u e s  w e r e  p l o t t e d  on a scale of 1" = 400' and 

contoured us ing  a 500 g a m m a  i n t e r v a l .  The r e s u l t s  a r e  p re sen ted  

on F igu re  5. 

R e s u l t s  and Discussion 

One anomaly w a s  ob ta ined  having an  i n t e n s i t y  greater 

than  2000 gammas above background. I t  i s  cen te red  a t  O+OON, 

15+50W, t r e n d s  northwest  w i t h  a s t r i k e  l e n g t h  of 900 f e e t  and a 

w i d t h  of 200 feet .  Although no ou tc rop  i s  v i s i b l e ,  t h i s  anomaly 

is sugges t ive  of  a magnet i te  c o n c e n t r a t i o n  w i t h i n  100 feet  from 

su r face .  

The  rest of the mzp area i s  dominated b y  a band o f  

r e l a t i v e l y  high v a l u e s  vary ing  from 800 t o  1600 f e e t  wide and 

ex tending  f r o m  l i n e  8 N  southwards t o  Spout Lake. By focus ing  

on the 1000 gamma contour  one can i n t e r p r e t  t w o  broad anomalies 

i n d i c a t i n g  deeper  g e o l o g i c a l  f e a t u r e s .  

P re l imina ry  Induced P o l a r i z a t i o n  Survey 

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

One June 13, 1 9 7 2  three p r e l i m i n a r y  induced p o l a r i z a t i o n  

t r a v e r s e s  w e r e  made on l i n e s  O+OOS, l i n e  4s and l i n e  32s of the 

"nor thwes t  g r i d " .  A b a t t e r y  powered t r a n s m i t t e r  was employed. 

The work w a s  executed by  AMAX personnel  w i t h  Garry M. DePaoli 
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opera t ing  t h e  r ece ive r .  T h e  purpose of the t r a v e r s e s  was t o  

t e s t  the depth of overburden on t h e  b a s i s  of  t h e  r e s i s t i v i t y  

measurement and a l s o  t o  t es t  t h e  c h a r g e a b i l i t y  response of t h e  

anomalies def ined  by t h e  ground magnetometer survey. 

The t e r m  induced p o l a r i z a t i o n  means e l e c t r i c a l  polar-  

i z a t i o n  ( i .e.  s epa ra t ion  of charges)  induced by an app l i ed  

e lectr ic  f i e l d .  The cause of  t h i s  p o l a r i z a t i o n  i s  changes i n  t h e  

m o b i l i t i e s  of i ons  wi th in  a rock. A t  t h e  i n t e r f a c e s  be tween  zones 

of  d i f f e r e n t  m o b i l i t i e s ,  excesses  o r  d e f i c i e n c e s  of i o n s  occur:  

the concent ra t ion  g r a d i e n t s  developed oppose t h e  c u r r e n t  f low and 

cause a p o l a r i z i n g  effect .  When mineral  g r a i n s  block t h e  pore 

passages of rocks and a c u r r e n t  i s  app l i ed ,  a concen t r a t ion  of 

ions  b u i l d s  up a t  t h e  e l e c t r o l y t e  (water)-metal  i n t e r f a c e  w h i l e  

awai t ing  a n  electrochemical r e a c t i o n  w h i c h  must occur b e f o r e  the 

e lectr ic  charge can be t r a n s f e r r r e d  from an ion  i n  the e l e c t r o l y t e  

t o  a f r e e  e l e c t r o n  i n  t h e  metal .  This  s to rage  of e lec t rochemica l  

energy a t  an e l ec t ro ly t e -me ta l  in te r face  i s  the m o s t  important  

cause of induced p o l a r i z a t i o n  i n  rocks.  

I n  the p u l s e - t r a n s i e n t  o r  t i m e  domain method t h a t  w a s  

employed, the i n t e r f a c e s  wi th in  the rock w e r e  p o l a r i z e d  by applying 

a s teady  d i r e c t  c u r r e n t .  The c u r r e n t  was then  a b r u p t l y  terminated 

and measurement was made of t h e  smal l  decaying vo l t age  caused by 

t h e  po la r i zed  charges r e t u r n i n g  t o  equi l ibr ium.  

Instrument and Procedure 

AMAX'S p o r t a b l e  induced p o l a r i z a t i o n  u n i t  was used f o r  

the survey. The  equipment c o n s i s t s  of the IPR-7  Newmont-type 

r e c e i v e r  (15 pounds) and t h e  IPC-7 25 wa t t  b a t t e r y  powered t r ans -  

m i t t e r  (13 pounds).  A dipole-d ipole  a r r a y  was t h e  conf igu ra t ion  

employed u t i l i z i n g  a 200 f o o t  d i p o l e  l eng th  and reading on ly  the 

f i r s t  s epa ra t ion  (a  = 200 f e e t ,  n = 1). The r ece iv ing  d i p o l e  

c o n s i s t i n g  of a 200 f o o t  l eng th  of w i r e  connected t o  porous p o t s  

f i l l e d  with a s a t u r a t e d  s o l u t i o n  of CuSO while  t h e  t r a n s m i t t i n g  
4, 
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d i p o l e  employed a 200 f o o t  length  of w i r e  connecting fou r  f o o t  

s t a i n l e s s  s tee l  rod e l ec t rodes .  

Survey procedure requi red  four  men equi-spaced 200 

feet  a p a r t  along t h e  l i n e .  The advance man prepared t h e  e l e c t r o d e  

s i t e  f o r  t h e  lead  p o t e n t i a l  e l e c t r o d e  by  d igging  a small  ho le .  

When moving t h e  a r r a y  t h e  lead  man advanced t h e  p o t e n t i a l  d i p o l e  

w i r e  200 fee t .  The  second man operated t h e  r ece ive r .  H e  normally 

s i t u a t e d  h i s  e l e c t r o d e  i n  t h e  same s i te  t h e  lead  man prepared. 

Because d i s t a n c e  permits ,  the r e c e i v e r  ope ra to r  s i g n a l s  moves and 

t r a n s m i t t e r  t 'on" pe r iods  by voice ,  T h e  t h i r d  man o p e r a t e s  the 

t r a n s m i t t e r .  H e  e s t a b l i s h e s  h i s  c u r r e c t  e l e c t r o d e  and advances 

t h e  200 f o o t  c u r r e n t  d i p o l e  w i r e .  The t r a i l i n g  man prepares  the 

second c u r r e n t  e l e c t r o d e  s i te .  Using v i c e g r i p  p l i e r s  the l a s t  

two " c u r r e n t "  men r e t r a c t  t h e  s t a i n l e s s  s tee l  rods  they  have 

hammered i n t o  the ground and re-use t h e m  on the next  set-up. 

Resu l t s  and Discussion 

The r e s u l t s  a r e  p l o t t e d  i n  p r o f i l e  form and a r e  presented 

i n  Appendix 111. Background c h a r g e a b i l i t y  va lues  w e r e  encountered 

w h i l e  r e s i s t i v i t y  va lues  w e r e  g e n e r a l l y  b e l o w  100 ohm-meters. T h e  

l o w  r e s i s t i v i t i e s  a r e  sugges t ive  of overburden and one suspec t s  

t h a t  very  l i t t l e  of t h e  impressed c u r r e n t  t r a v e l l e d  i n  bedrock. 

Adding t o  t h e  p e n e t r a t i o n  problem, c r e a t e d  by t h e  overburden, a r e  

very  w e t  and swampy ground cond i t ions  which tend t o  concen t r a t e  

most of t h e  c u r r e n t  near  sur face .  

I n  s h o r t ,  the l i m i t e d  power ou tpu t  of t h e  b a t t e r y  t r ans -  

m i t t e r  was not  s u f f i c i e n t  t o  p rope r ly  eva lua te  sub-surface 

p o l a r i z a b i l i t y .  The t r a v e r s e s  ind ica t ed  t h a t  a p e n e t r a t i o n  

problem e x i s t s  and t h a t  a h ighe r  powered t r a n s m i t t e r  i s  r equ i r ed  

t o  o b t a i n  meaningful r e s u l t s .  

G.M. Leary R.F. Horsna i l  

AMAX Vancouver Off ice 



APPENDIX I - STATENENT OF COSTS 

Claim Name WC #97-106 inclusive Record Number 63693-63702 inclusive 
wc #112 63708 
WC #114 63710 
WC #123-132 inclusive 63719-63728 inclusive 
WC #137-141 inclusive 63733-63737 inclusive 

Period of Work May 25 - June 13, 1972 
Summary of Work Line Cutting - 6 line miles 

Geochemical Survey - 1-1/4 square miles 
Ground Magnetometer Survey - 1-1/4 square miles 
Geological Survey - 1-1/4 square miles 
Geochemical Samples Analyzed - 330 samples 

Personnel and Salaries 

G.M. Leary,M.Sc.Geologist I/C, 601-535 Thurlow St.#VancouverO B.C. 
2 days @ $54.36/day $108.72 

G.M. DePaoli,B.Sc.Geophysicist, 601-535 Thurlow St.,Vancouver, B.C. 
6 days @ $51.2l/day 307.26 

G.C. Stock, Jr.Assistant, 1725 West 16th Ave.,Vancouver, B.C. 
7 days Q $22.53/day 157.71 

M. J. Meneghetti, Jr.Assistant, 247 West 2nd, North Vancouver, B.C. 
6 days @ $15.60/day 93.60 

Line Cutting 
6 miles@$l3O.O0/1ine mile 780.00 

Board 21 man days @ $10.00/day 210.00 

Geochemical Sample Analyses 
330 samples analyzed for Cu,Mo,Zn,Pb,Ag,Ni,Mn,Fe and Co 

@ $3.00/sample 990.00 

Vehicle 8 days @ $20.OO/day 160.00 

Report Preparation and Drafting 100.00 

$2,907.29 

This work is to be applied for one year on 

WC #97-106 inclusive 
wc #112 
WC #114 
W c  #123-132 inclusive 
WC #137-141 inclusive 

I 



day Of a/ 
taking Affidavits within British Columbia oa 

for the Province of British Columbia, 

Su b-M i ning Recorder 



APPENDIX I1 

GEOCHEMICAL ANALYTICAL RESULTS AND SAMPLE HANDLING 
PROCEDURES 



A M A X  EXPLORATION I N C .  ANALYTICAL REPORT 
BURNABY LABORATORY - 2225 SPRINGER AVE. - BURNABY 2, B.C. 

DATE SAMPLES RECEIVED 
DATE REPORTS MAILED 
ANALYST 

COMMENT: 

n/ 



A M A X  EXPLORATION IMC.  ANALYTICAL R E P O R T  
BURNABY LABORATORY - 2225 SPRINGER AVE. - BURNABY 2, B.C. 

DA T E >-As,/lz 
REQUESTED B Y  DISPOSITION OF REJECTS d d  

- T Y P E  SAMPLES 3Ud ~ 

(-&OJECT \ b  LOCATION \ w m  *C- ’ 

COMMENT: 

- 4 .  DATE SAMPLES R E C E f V E  

DATE REPORTS MAILED 

1 I I 
nl 



A M A X  EXPLORATION I N C .  ANALYTICAL REPORT 
BURNABY LABORATORY - 2225 SPRINGER AVE. - BURNABY 2, B.C. 

. I  
I 

COMMENT : 

1/ 
DATE SAMPLES RECEIVED 
DATE REPORTS MAILED 
ANALYST 



A M A X  EXPLORATION I N C .  ANALYTICAL REPORT 
BURNABY LABORATORY - 2225 SPRINGER AVE. - BURNABY 2, B.C. 

T Y P E  SAMPLES >& DATE n 

LOCATION z x  
REQUESTED BY DISPOSITION OF REJECTS 

. 

(4 R o J  E c T  

DATE REPORTS MAILED 

ANALYST 

L 

J 



17: I AMAX EXPLORATION I N C .  ANALYTICAL R.EPORT 
BURNABY L A B O R A T O R Y  - 2225 SPRINGER AVE.  - BURNABY 2, B.C. 

TYPE SAMPLES w. s* R ' C .  
- LOCATION 

DISPOSITION OF REJECTS dl&d 

I I I I I I I I 

12 

13 

14 

15 

16 

17 

18 

19 
20 

21 

22 

23 

24 

27 

28 

29 

30 

31 1 

36 

37 

38 

39 

40 
I 

14 

I I I I I 16 1 
20 

21 

I I I I I 22 

I I I I I 23 

I I I I I 24 

I I I I I 25 

I I I I I 3 0  

I I I I I 31 

35 

36 

37 

38 

39 

40 

D A T E  REPORTS M A I L E D  

ANALYST 

% 



AMAW EX!” 3RATYBPJ I N C .  ANAL’ ‘IICAL R E P O R T  

( 3 BURNABY L A B O R A T O R Y  - 2225 SPRINGER AVE. - B U R N A B Y  2, B.C. 

T Y P E  SAMPLES csolL, 
: *  

~- LOCATION A!!L!?!dF 
DATE 

PROJECT -2 

REQUESTED B Y  ~c L E d G - -  DISPOSITION OF REJECTS 
‘. : 

i’ 

. 

D A T E  SAMPLES RECEIVE 

D A T E  REPORTS MAILED 

ANALYST __ 

COMMENT: 

_______ 



- I  

COMMENT : 
DATE SAMPLES R E C E I V E L  

DATE REPORTS MAILED 

ANALYST -~ 

I 



BURNABY LABORATORY - 2225 SPRINGER AVE. - BURNABY 2, B.C. 

COMMENT : 
D A T E  SAMPLES R E C E I V E D  

D A T E  REPORTS MAILED: 
1 

. /  
'.J 

A N A L Y S T  



A M A X  fEXP5C3RAT!ON BNC. ANALV'TliCAE R E P O R T  
BURNABY LABCIRATORY - 2225 SPRINGER AVE.  - BURNABY 2, B.C. 

T Y P E  SAMPLES 

LOCATION zA3 
* DISPOSITION OF RE 

COMMENT : I 

I 

No. 

01 

02 

03 

04 

0 5  

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

__ 24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

- 
__ 

- 
__ 

__ 

__ 

- 
- 

___ 

- 

~ 

- 

- 

__ 

__ 

- 

- 

- 

- 

__ 

- 

- 

__ 

- 

- 

- 

- 

- 

-- 

- 

- 

__ 

__ 

__ 

__ 
___ 37 

38 

39 

40 

__ 

__ 

- 

D A T E  SAMPLES R E C E I V E D  

D A T E  REPORTS M A I L E D  

A N A L Y S T  



APAAX EX% 3RATIION I N C .  ANALv v I C A L  REPOET 
BURNABY L A B O R A T O R Y  - 2225 SPRINGER AVE.  - BURNABY 2, B.C. I 

COMMENT : 
D A T E  SAMPLES RECEIVED- 

DATE REPORTS MAILED - 
ANALYST -. 



A M A X  EXP 3RALBCON I N C .  ANAL' .lCAL R E P O R T  
BURNABY L A B O R A T O R Y  - 2225 SPRINGER AVE.  - BURNABY 2, B.C. 

No. 

01 
- 

02 

03 

I .  

04 

0 5  __ 
06 
07 

08 

09 

10 

- 

__ 

~ 

d 
L 

? - c  - 

11 

12 

13 

14 
~ 

15 

16 

17 

18 

__ 

__ 

- 

19 

20 

21 

- 

~ 

20 1 

22 

23 
__ 

23 1 
24 

25 
__ :: 

27 

26 

27 
__ 

28 

29 
__ 

30 

31 

32 

33 

34 

35 

36 

- 

__ 

- 

- 

- 

__ 

31 I 

zt------- 
35 I 

37 

38 

39 

40 

_ _  

~ 

- 40 1 
COMM ENT : 

D A T E  SAMPLES R E C E I V E D  

D A T E  REPORTS M A I L E D  

ANALYST 



Procedures  fo r  C o l l e c t i o n  and P r o c e s s i n g  

of Geochemical Saixples 

Analytical. Xethoc!s fo r  Ag, 1\50, cu., Pb, Z I ~ ,  
Fe, Hn, Ni, C o  and ? '7.in s e d i m e n t s  and  s o i l s ;  
140, C u ,  Zil, Ni and. SO4.-- in waters. 



STJWLE COLLECTION 

S o i l s  

B h o r i z o n  

t o p s o i l  and  leached 

matcrial i s  s a r q l e d .  and t h u s  o r g a n i c  r i c h  

upper   subsoil^ arc! avoided!. O c c a s i o n a l l - y  

orc jan ic  r i c h  sar:pler; har7e t o  be t a k e n  i n  swarrlpy d e p r e s s i o n s .  

Saiqles arc: t z?<en  by hand from a srtiall e x c a v a t i o n  

made w i t h  a cast  i r o n  ma.ttocl;. A p p r o x i n a t e l y  200 g m s  of h n c r  

gra inec l  na te r ia l  i s  t a k e n  aE6. place6 i n  a numhcred8 li igii  wet- 

s t . r e n g t h ,  1Q:af-L pap:: bag. The bags are closed by f o l d i n g  and. 

do n o t  have metal t a b s .  

O b s e r v a t i o i i s  as t o  t h e  n a t c r c  of t h e  sa,iple a n d  t h e  

e n v i r o n n e n t  of t h e  ea:apl.c site are nadc i n  t h e  >?ieId. 

Dr a i n a q e  S CC? in:cilt s 

A c t i v e  sedimznts are t a k e n  by hand f r o m  t x i b u t a r y  

d r a i n a g e s  s.~liick are g e n e r a l l y  of f i v e  square nil-es ca t chmen t  

or less. Composi te  sampl.es are  taken of the j l ' i n e s t  r m t e r i a l -  

avail.ab3.e from as near a.s p o s s i b l e  t o  the centre of t h e  c1.rainag.l 

cha.nne?. t h u s  avo%G.ing co?_lapsed banks .  blore t h a n  o n e  saxple i s  

t a k e n  i 5  narlrect rc ineraLo~rica1-  or t e x t c r a l  s c g r e c a t i o n  of the 

s e d i n e n t  s i s  e v i d e n t .  

So~nc 200 ern of f . i n e r  c;ateri.c71. i s  col1.ected u n l e s s  the 

sediment i s  nnus;uall-y coa :se  i n  which cSse t h e  T r e i q h t  i s  

increa .aed  t o  1- ~ C J .  

I*s.ft p p r  bag as are ~i;.;pl.o~ec7 i n  s o i l  s a r ~ p l i n c ~ .  \.;zt.er 

sam,g?_es c7rc t z k n  2.t a1.1 z ~ ~ r o ~ x i a t e  s i tes .  Ayro::Fnately 1 O c !  

Sax?,Les are ;?lace6 i n  t h e  saxe t y p e  of  

R1.s ?.re S&Tp1-eC7. sild. p!.aCCC;. i:l a Clec?n, SCTeYI  Ceal.e?., pOI.YthP13c 

b o t t l e .  @ 1 3 z ~ ~ - v r 7 t F o i l ~ ;  z:c I:,ZC?C 3.t 2zcli z i t e  ycTs.:cc?.tnzr tiic 

envFro1ir;lcnt ant? n a t ~ z c  0:: t h e  sai-ill?le. 
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Rock Ch i-ps 

C o r ' i p o s i t e  roc:; chip saiiiples generally consis t  of sor2.e 

t e n  s m a l l  fracpents broken froi.1 cnweathercd outcrop w i t h  a s t e e l  

. 

ha-mer. Each fragaent weighs some 50 sms. Sanples a re  placed 

i n  strong polythens bags and sealed w i t h  non-contaninatlng wire 

tabs .  Sarplcs are  r e s t r i c t e d  t o  a s ingle  roc?; t y p e  and oSvious 

mineralization i s  avoided. 

S o i l ,  sediment and rock samples a re  packed secvrely 

i n  cardboar6 boxes or canvas sacks a n 5  dispatched by road or a i r  

t o  the  N.LW geochenica3. laborc?toi-y i n  Vancouver. 

SAMPLE PZEPM?ATIOiS 

Packages of s a ~ p 1 - e ~  a re  oysnec' ar; soon as they a r r ive  

a t  the lahoratory and t h e  bags place:? i n  nu iue r i ca l  s equence  i n  

an electr  Fcally heate6 sanple d r i e r  (ik?a>:hC.m tcnpera.ttxe 7 O o C )  . 
A f t e r  drying soil. a n d  sedj-ment sanples they are  

lightby por.nZed w i t h  a wooden block t o  hrea:: ~1.p aggregates of 

f ine  pa r t i c l e s  and are  then passed throv.Sh a 35 rr,esh s t a in l e s s  

s t e e l  si.eve. The coarse Rater ia l  i s  discardkdl and. the ri i inus 35 

n:esh f ract ion replaced i n  the oriy?-nal Sag proviciing t h a t  t h i s  

is unc?,a.i,iagcc?. and not excessively d i r t y .  

ROC]; samp!.es are  exposed t o  the air u n t i l  the outside 

smfaccs  are  dry :  on ly  i? abnos:rmlly wet are rocks placed in t h e  

sai-fiple 6 r i c r .  Roc!-. s a ~ p l e s  are processzc? i n  scch manner tha t  

a ful1.y representcltive 2 saxple can be o'3taincd for analysis.  1 
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screen. :?here samples  re a2precia5l.y heavier t!ian 2 k~ the  
/- 

material i s  spI.Fi3 a f t e r  jaw cru.shing by means of  a Jams 

s p l i t t e r .  A R e r  puLverizing the  Sam-ple i s  mixed 5y r o l l i n g  o n  

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

SAIslPLE D I G E S T I O N  

Digestj-on tubes (100 x 16  rim) are  fimrked a t  the 5 ml 

level- with a ci:iamond. pencil .  Tubes  are  cleanei? with hot water 

and concentrated HC1. 0 . 5  g samples arc weighed accurately, 

usin9 a Fisher 3ial-0-Gram balance, and placed i n  the  appro- 

p r i a t e  tubes. 

To each of the samples t h u s  prepared are  added 2 ml 

of an acid rLij-xti?re comprising 15% n i t r i c  and 35% perchloric 

acids.  Racks of tubes are  then placed on an electr ical .  hot 

plate ,  brought t o  a gentle b o i l  ($ hour) and dicjestec: for 4; 

hours .  Sar:ipl-cs vnusuaily r i ch  i n  organic n a t e r i a l  are  f i r s t  

burned i n  a parcel-ain crucible heated by a Ixlnsen burner before 

the  acid mixture i s  a6ded. Digestion i s  perforiited i n  a s ta in-  

less steel fume hood. 

After digestion tuhes a re  removed fron the hot p l a t e  

and the volunle i s  brought up t o  5 ml with deionized water. 

The tubes are  shaken t o  mix the solution an2 then ccntriEuyed 

for one minute. T h e  resu l t ing  clear  upper layer i s  used for 

Cu, BIo, Pb, Zn, Ag,  Fe, Pin, Ni an8 C o  determination by a Perkin- 

Elmer 230B atoi-tic a\sor;?tion spectrophotometer. Anal-ytical 

procedures a re  given Oi? the  LCol.los,ij.n~3 paqcs. 
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CI ANALYTICAL PROCEDURES 

Silver 
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  of s i l v e r  i n  t h e  sample 

f r o m  less t h a n  .5 t o  1000 ppni I 

s i l v e r t h e n  is p r e s e n t  as 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  determined by atomic a b s o r p t i o n  s p e c t r o p h o t o -  

. meter I 
3 .  I n t e r f e r e n c e s  - S i l v e r  b e l o w  1 gamnia/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  pre- 

vents s i l v e r  b e i n g  a b s o r b e d  o n  t h e  glass c o n t a i n e r .  Deteri , , ina- 

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

1 4 1 -  Samples  h i g h  i n  d i s s o l v e d  sol ids ,  e s p e c i a l l y  ca l c ium,  

c a u s e  h i g h  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  A g  l i n e .  

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

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

Lamp - A g  

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

I 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 l o w  - 14 
/’ 

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

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

Maximum Conc. 3 t o  4x . .  

. 



C a 1 i br a t  i o n  

1. S e t  1 gamma/ml t o  read  40 equ iva len t  t o  20  ganma/gm 

Factor  3 :c meter r ead ing  

Check s tandards  

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

2 .  S e t  1 5  gamma/ml t o  100 equ iva len t  t o  100 ppm 

Check s t anda rds  

408 100 ppxn 

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

3 .  Rota te  burner t o  maxinwm angle  , 

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

Check s tandards  

l O O 8 2 O O ,  L f O O , l O O O  ppm Ag 

V 

Factor  lox s c a l e  r ead ing  

4. Saniples higher  than  1000 ppm should be re-analyzed by assay 

procedure 

5 .  Background c o r r e c t i o n  f o r  sample r ead ing  be tween 1 t o  5 ppn 

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

Dial  wavelength t o  300 (peak) 

Read t h e  samples again 

S u b t r a c t  t h e  background r ead ing  from t h e  f i r s t  read ing  

Standards 

1. 1000 garnma/m3. Ag - 0.720 91 Ag2S04  d i s so lved  i n  20 mls € 1 ~ 1 0 3  

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

2 .  100 ganuna/nll Ag - 10 m l s  of above + 20 m l s  HClO4, d i l u t e  t o  

100 mls 
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3 .  Recovery spiked s t anda rd  

5 ganuira/nil A g  - 5 mls 100 gamma/ml d i l u t e  t o  100 rids with  

"mixed 'I a c i d  

Workinq AA Standards  

. Pipette .2, . 5 ,  1, 2, 5, 10 inls sf 100 ganmia/ml. and 2, 5 nils 1.000 

ganuna/nil d i l u t e  t o  100 m l s  wi th .20% Hcl04. 

4, 10, 20, 40, loo ,  200, 400, and 1000 ppm A g  i n  t h e  sample .50 gm 

T h i s  e q u i v a l e n t  t o  

d i l u t e d  t o  10 mls. 

Recovery Standard 

Pipette 2 m l s  of ,5 galima/ml Ag i n  m i x  a c i d s  i n t o  a sample and 

carry through t h e  d i g e s t i o n .  T h i s  should g i v e  a r e a d i n g  of 20 

ppm Ag + o r i g i n a l  sample con ten t .  

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

and d i g e s t i o n .  

For l o w  assay Ag,  t h e  same procedure i s  used.  A g  is t h e n  ca lcu-  

l a ted  i n  oz/ton. . 

'1 ppm = .0292 oz/ton 

conversion factor  

oz/ton = .0292 x ppm Ag 



Zn Geocheniical AA S e t t i n q  - 
Lamp Zn 

Current  8 #3 S l i t  20A 

Wave l eng th  2133 D i a l  84.9 

Fuel  - Acetylene Flow 14 

Oxidant - A i r  F l o w  1 4  

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

Range 

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

0 - 50 ganuna/ml Factor l o x  -0 t o  1000 p p m  

.. . 

For Waters - Burner AB- 51 i n  l i n e  1 garrma/rnl rea.d 100 to g ive  0 

t o  1000 ppb 

High Zn Burner B o l i n g  i n  l i n e .  Wavelength 3075. D i a l  250 S l i t  7A 

Fuel 1 4  A i r  14 .5  

0 t o  1000 gamnia/ml read 0 t o  20 Factor 400 x 

Pure S tandard  l o ,  000 gamma/ntl 

1 gm Zn d i s so lved ,  H 2 0 ,  H C l ,  HNO3, HC:lO4, fumed t o  HC104  - 

make up  t o  100 mls H 2 0  

1000, 100 gamma/ml. and 100 ml by d i l u t i o n  i n  20 % H c l O 4  

0 to 200 gamma/ml Zn u se  combined Cu, N i ,  Co, Pb, Zn s t anda rds  

Pipette 

1, 2, 38 58 8, 10 mls of 10,000 gartma/ml - d i l u t e  t o  100 n i l s  

wit11 20% ~ ~ 1 0 4  t o  g ive  

100, 200, 300, 5008 800,  1000 garLuna/ml Zn for high standards 
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C o  Geochemical- AA S e t t i n q  

Lamp - 5 m u l t i  e l emen t  

Current  10 e4 S l i t  2A 

Wavelength 2407 Dial 133.1 

Fuel - Acetylene Flow 14 

Oxidant - A i r  F l o w  14 

Burner - AB 51 i n  l i n e  
- 

Range 

0 - 10 gamma/ml read  100 Factor  2 x r ead ing  t o  200 ppm 

0 - 20 ganlma ni l  r ead  100 Fac tor  4 x r ead ing  t o  400 ppm 

. .,. 

Burner a t  maximum angle  

0 - 100 gamma/ml read  100 -_ Factor  20  x r ead ing  t o  2000 ppm 

0 - 200 gamma/nl r ead  100 Fac tor  40 x r ead ing  t o  4000 ppm 

Standards - 1000 gamnia/ml 

1.000 gm c o b a l t  m e t a l  d i s so lved  i n  HCl, HNO, and fumed 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  vol  f l a s k s  d i l u t e d  t o  mark 

w i t h  20% HC104  

T h i s  g i v e s  

10, 20, 100, 200 gamma/ml co 

Mixed - combination s t anda rds  of Cu, N i ,  co, Pb, Zn 

of 

I, 2, 5 8  10, 20, 308 508 80, 100, 150, 200 gantdril l  a r e  used 

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

c 
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Mn Gcocl1ernical  AA S e t t i n q  

Lamp M u l t i  e l e m e n t  C a r  Ni, Co, Mn C r  

C u r r e n t  10 #4 S l i t  7A 

Wave l e n g t h  4030.8 D i a l  425 .2  

F u e l  - A c e t y l e n e  Flow 14 .0  

O x i d a n t  - 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 ppm , 

0 - 200 ganuia/nil  F a c t o r  40x - 0 t o  4000 ppm 

Burner  90 

0 - 1000 ganuna/ral ' Fac to r  - 200x - 0 t o  2 O , O O O  ppnl 

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

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 ppni 

S t a n d a r d s  

F i s h e r  l O , O O ' O  ganuna/nil ( ml) 

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

P i p p e  t t e 

. .5, 1, 2, 3, 5, 8, 10, r r t l  of 1000 gamnia/rd 

2, 3, 58 8, 10, 15, 20 nil  of 10,000 ganuna/nil d i l u t e  to 100 

mls w i t h  20% HC104. T h i s  g i v e s  
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M o  GeocherAccll AA S e t t i n q  

Lamp ASL H/C blo 

Cur r e n t 5 #S S l i t  7A 

Wavelength 3 1 3 3  'Diad 260.2 

F u e l  - A c e t y l e n e  F l o w  1 2 . 0  t o  g i v e  1" red f e a t h e r  

Ox idan t  - N i t r o u s  o x i d e  Flow 14.0  

Burner  - AB 50 i n  l i n e  . .. , 

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  N20 and a c e t y l e n e  flame a t  

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

Range 

0 - 10 ganuna/ml F a c t o r  2x - 0 t o  200 p p m  

Rotate  b u r n e r  t o  Inax. a n g l e  

0 - 50 gsnuna/ml Fa.ctor 10 x 0 t o  1000 ppni 

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

S t a n d a r d s  1000 gamxaa/nil - 

D i s s o l v e  .750 9 1 s  Moo3 ( a c i d  molybdic) '  w i t h  20 mls H20,  6 

lumps NaCH," when a l l  d i s s o l v e d ,  add 20 mls H C l ,  d i l u t e  t o  5hO n t l s  

100 ganuna/rnl - 10 x d i l u t i o n  

P i p e t t e  ' 

and d i l u t e  t o  100 mls w i t h  20% H C 1 O 4  
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Fe Geochemical AA S e t t i n g  

Lanip - Fe 

- Do n o t  u s e  m u l t i  e l emen t  Fe 

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

Wavelength 3440.6 D i a l  317 .5  

F u e l  - Acetylene Flow 14.0 

Oxidan t  - A i r  Flow 14 .0  

Burner  - PE S h o r t  P a t h  99' 

. .. . 

Range 

0 - 5000 garrlma/ntl 0 . 1  x % - 0 to 10.0% 

0 - ~ O , O O O  gamma/ml 0.2 x % - 0 to 20.0% 

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

S t a n d a r d s  lo, 000 ganuna/ml ' 

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

HClO4,  h e a t  t o  HC104 fumes. 

H20,  warm, d i l u t e  t o  500 fills 

Add .HC104 t o  100 mls + 3.00 n t l s  

P i p e t t e  

I, 5, l o ,  20, 30, 50, 80 n i l s  l O , O O O  ganma/ml d i l u t e  t o  100 

mls w i t h  20% H C l O 4  t o  g i v e  

100, 500, 1000, 2000,  30008 5000, 8000 ganuna/nJ t o  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 

s anipl e 
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. N i  Geochemical. AA S e t t i n q  

Lamp P . E .  H/C. N i  or m u l t i  e l e m e n t  c u t  N i ,  Co,  Mn, C r  

Cur r e n  t f 0 #4, S l i t  2 A  

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

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

Ox idan t  - A i r  Flow 14.0  

. .. 
Burner  AB 51 i n  l i n e  

Range 

0 - 20 ganuna/nl 

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

F a c t o r  4x - 0 - 400 p p m  

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

0 - 500 gamndml  F a c t o r  l O O x  - 0 - l O , O O O  p p m  

N i  i n  waters and v e r y  l o w  r a n g e s  

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

Range  0 - 5 gmma/ml 

S t a n d a r d s  10 ,000  gamma/nd- 

F a c t o r  lx - 0 - 100 p p m  

p e r c h l o r i c  fumesp d i l u t e  t o  100 nil H20 

1 . 0 0 0  gm pure N i  m e t a l  d i s s o l v e d  i n  H C l ,  HNO3, HClO4 t o  

1000 gcunrna/rill and 100 ganurta/rd 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% HCb 

2, 5, 8, 10 m l s  1 0 , 0 0 0  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  

I, 2, 5, 8, 10,  20, 50, D O t  l oo ,  200, 500, 300, 1000 gaIima/IuI 

Combined S t a n d a r d s  - Cu, N i ,  Co,' Pb, Zn i s  u s e d  as 8 working 

s t and a r  d 
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Cu Geochemioal AA S e t t i n q  

Lamp Single  Cu or 

5 m u l t i  e l e m e n t  

C u r r e n t  10 for m u l t i  e l e m e n t  #4 S l i t  7A 

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

Wavelength 3247 D i a l  280 

Burner  T e c h t r o n  AB 51 (For Cu i n  m t v r a l  w a t e r s )  * .... 
I 

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

F u e l  A c e t y l e n e  F l o w  1 4  

Oxidan t  A i r  Flow 14 

Range 

0 - 5 gamma/nil F a c t o r  l x  t o  100 ppm (for  l o w  C u )  

0 - 20 gamnia/ml Factor 4x t o  400 p p m  

Burner  90 

0 - 200 gamma/ml Factor 40x t o  4000 pprn 

Wavelength 2492 D i a l  147 

Burner  i n  l i n e  

Range 

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

o - 2000 gamma/ml F a c t o r  400x t o  40#000 p p m  

Higher  r a n g e  t h a n  40,000 ppm requires l o x  d i l u t i o n  

S t a n d a r d s  

10,000 gamma/ml 

1.000 gm metal powder, H20, H C l ,  HNO3 u n t i l  d i s s o l v e d ,  add 

H C l O 4  , fume d i l u t e  t o  100 m l s  
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1000 gama/ml l o x  d i l u t i o n  above i n  20% HC104 

2000 gamnia/ml 20 mls l O , O O O  g'anuna/ml - d i l u t e  t o  100 m l s  i n  

20% Hc104 

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

20% ~ ~ 1 0 4  

200 ganuna/ml l o x  d i l u t i o n  2000 ganma/riil d i l u t e  t o  100 mls i n  

20% HclO4 

P i p e t t e  

1, 2, 3, 58 8 8  10 m l s  100 gama/ml - d i l u t e  t o  100 m l s  w i t h  

20% H C ~ O ~  t o  give 1, 2, 38 5, 88 10 gama/ml 

Combined s tandards  Cu, N i ,  co, pb, Zn 

1, 2, 58 10, 20, 308 50, 80, 100, 1508 200 garruna/ml 

QW 
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Pb Geochemical AA S e t t i n q  

Lanip ASL H / c  Pb 

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

Wave l e n g t h  2833 D i a l  208 

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

Oxidant - a i r  Flow 14 

Burner  AB 51 i n  l i n e  . . . , a  

Range 

0 - 20 gamna/ml. t o  read 0 t o  80. F a c t o r  5x 0 t o  5 G O  ppm 

0 - 200 gama/nil t o  r e a d  0 t o  .BO. F a c t o r  50x  0 t o  50aO ppm 

Standards - 10,000 gamma/rril. 

1 .000  p u r e  m e t a l ,  d i s s o l v e 6  i n  HNO3, fumed. t o  H C l O q  make u p  

t o  100  mls i n  20% ~ ~ 1 0 4  

,1000 ganuna/ml and  100 ganlri-ta/ml S u c c e s s i v e  lox d i l u t i o n s  i n  

Con-tbined S t a n d a r d s  c u t  N i ,  Co, 'Pb, Zn, are u s e d  as worlcing 

s t a n d a r d s  

, .... -. . . 
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XV F 

W i n  Soi1.s and S i 3 . t ~  

Reagents and a p p a r a t u s  

T e s t  t u b e s  - P y r e x  d isposable  

T e s t  t u b e s  - screw cap 

Bunsen Biirner 

Flux - 5 par t s  Na2C03 

4 p a r t s  N a C l  

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

. . .  

7% SnC12 i n  70% H C 1  

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  phosphate 

9 pa 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  

1000 gamrria/rJ W 

.18 p i s  N a 2 W 0 4  2H20 d i s s o l v e d  i n  H 2 0 r  make u p  t o  100 nls 

100 ganuria/ml, 10  garima/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  . 

and 1-58 2 mls of 100 gamma/rnl - d i l u t e  t o  10 mls 

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

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

e t h a n o l  and  w a t e r  t o  match .  T i g h t l y  seal t h e s e  for pern lanent  

s t a n d a r d s  

P r o  c e dur e 

1. Weigh 1.0 gram sample, add 2 gni f l u x 8  m i x  
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c- 2. S i n t e r  i n  r o t a r y  for 2 t o  3 m i n u t e s  ( F l u x  d u l l  r ead  for o n e  

m i n u t e )  

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

s it  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  s e t t l e  

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

6 .  Add 7 mls SnCla,  h e a t  i n  h o t  water b a t h  for 5 m i n u t e s  (8OoC)  

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

8. A d d  1 ml 20% KSCN, mix ( i f  lerrmon y e l l o w ;  compare color 

s t a n d a r d  1 Ox) 

9. Add 3 ml e x t r a c t a n t , ' c a p ,  shake v i g o r o u s l y  1 m i n u t e  

10. Contpare color c w 

. . . .. 
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1. T r a n s f e r  50 n i l s  t o  1 2 5  s e p a r a t o r y  f u n n e l  

2 .  Add 5 n i l  .2% ferr ic  c h l o r i d e  i n  conc HC1 . 

3 .  Add 5 mla of mixed. KSCN and SnCI.* 

4. Add 1 . 2  mls i s o p r o p y l  e t h e r ,  shake for 1 minu te ,  and allow 

pha-ses t o  separate 

5. D r a i n  off w a t e r  

6 .  Conqare t h e  color of ex t rac tan t  

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

2, m l s  of 10 garrma/ml d i l u t e  t o  50 mls w i t h  d e m i n e r a l i z e d  H20,  and 

c o n t i n u e  step -tt;2. 

cru 

. A r t i f i c i a l  color - Nabob o r a n g e  e x t r a c t  d i l u t e  w i t h  1:l H 2 0  t o  

me thano l  t o  niatch.  Sea l  t i g h t l y  

S n C 1 2  - 15% i n  ~15% HC1 

300 gm SnC12 . 2 H 2 0  + 300 rnls H C l ,  u n t i l  SnC12 dissolved 
- 

d i l u t e  t o  2 l i t e r s  

KSCN - 5% i n  H20 

Mixed SnC12 - KSCN 

3 p a k t s  SnC12 t o  2 p a r t s  €%CN * 



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

xix 

Watcr Samples Run for AA 

1. Cu - 2 gamn!a/nil reads  80 s c a l e  t h e r e f o r e  1 u n i t  = 2 5  pph 

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

3 .  Ni - 2 . 5  ganuna/ml reads 50 s c a l e  t h e r e f o r e  1 u n i t  = 50 ppb 

. ... 
I 
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c 
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Sulphate i n  Natural- I?aters 

. 1. Pipette 0 .5  ml sulphate reagent mix i n t o  a colorimetric tube 

2 .  Add 5 nl water sample and mix 

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

' 4 .  Read again a t  4 0 0 9 n d  subtract  from sulphate reading 

5. Calculate ppm sulphate from the  graph 

Reaqent 

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

i n  185 ml 70% perchloric acid and 20 m l  H 2 0 8  shake for one hour. 

. Add 46.3 grams f e r r i c  perchlorate r Fe(C104)3 . 6H20 I 
(GFS 39) and 47. gram aluminum perchlorate L A1 ( C l O 4 ) 3  . E3H201 
(GFS 2 )  Add 400 m l  water t o  dissolve, l e t  s e t t l e  overni5ht8 decant 

into bottle and make to. 1 l i t e r  

. 



p H  MEASUREMENTS 

Soi l  and dra inage  sediment santples a r e  dampened with 
! 

w a t e r  i n  a g l a s s  beaker t o  a pas ty  cons is tency .  Demineralized 

water i s  used f o r  t h i s  purpose a s  .it has  a l o w  b u f f e r  c a p a c i t y  

. and thus  does no t  i n f luence  t h e  pH o f ’ t h e  sample. Measurement 

i s  made with a F isher  Acurnet p H  meter. Elec t rodes  are stored 

i n  bu f fe r  overn ight .  A 30 minute warm up t i m e  i s  allowed for 
. .  

t h e  instrument  each morning. A 1 0  ml a l i q u o t  i s  taken  from 

. 
i :  
I 

4 

xxi 

water  samples for p H  measurement. 

. .  
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INDUCED POLARIZATION/RESISTIVITY P R O F I L E S  
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