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A program of  geochemical sampling and g e o l o g i c a l  mapping was c a r r i e d  

out by  Amax on t h c  Ileath Copper Prospcct during t h e  pe r iod  Elay 28 t o  June 8 ,  

1969. The p rospec t  i s  loca ted  85 a i r  miles no r th  o f  Endako, B . C .  a t  55"1St 

North La t i tude  and 12S01St iVest Longitude. The p rope r ty  c o n s i s t s  o f  e leven 

claims s t akcd  by Colin Campbell i n  August and Scpternber o f  1968. 

Copper m i n e r a l i z a t i o n  h a s  been observed over  an a r e a  of one square 

mile  as  ve ins  and f r a c t u r e  f i l l i n g s  i n  d i o r i t e  o f  t h e  Hogem B a t h o l i t h .  

o f  f e l s p a r  porphyry diabase a n d e s i t e  porphyry and g r a n o d i o r i t e  are a l s o  

Dykes 

p r e s e n t  i n  t h e  mine ra l i zed  a r e a .  

and f r a c t u r e s  on t h e  p r o p c r t y  t r e n d  no r th -wes te r ly  . 

blost of  t h e  dykes,  copper-bearing ve ins  

Copper occurs  as c h a l c o p y r i t e  and ma lach i t e .  The  c h a l c o p y r i t e  is 

i n  t h e  form o f  massive s e g r e g a t i o n s  and d i s c r e t e  g r a i n s  i n  l e n t i c u l a r  ve ins .  

?'he ve ins  vary i n  width from l e s s  than 1 inch t o  ove r  24 inches  and i n  l eng th  

from less than  4 feet  t o  over  20 feet 

or! t h e  n r o p e r t y  i s  no t  i n t e n s e  and t h e  d i o r i t e  between t h e  main copper- 

hea r ing  ve ins  i s  g e n e r a l l y  f r e s h  and unmineralized. 

and are widely spaced. F rac tu r ing  
* ,  

Magnetite and p y r i t e  

( l o c a l l y  very abundant) are p r e s e n t  i n  t h e  copper-bearing v e i n s .  Magnetite 

i s  a l so  p r e s e n t  as an abundant accesso ry  mineral  i n  t h e  d i o r i t e .  

Hydrothermal a l t e r a t i o n  on t h e  p r o p e r t y  i s  weak t o  non-ex i s t en t  . 
iii'here observed i t  i s  i n  t h e  form of  widely s c a t t e r e d  ep ido te -o r thoc la se  and 

q i d o t e  v e i n l e t s .  
> 

A l a r g e  geochemical s o i l  anomaly (4 150 ppm) was o u t l i n c d  by t h e  

s o i i  sampling program. This s o i l  anonaly appears  t o  t r c n d  no r th -wes te r ly  

a c r o s s  t h e  p rope r ty .  
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Ih"TIIODUC1'1 ON 

Gcncral Statement 

A program of geo log ica l  mapping and gcochemical samplTng was 

c a r r i e d  out from May 28 - Junc 8 ,  1369 on t h e  Heath Copper p rospec t .  The 

p rospec t  i s  loca ted  85 a i r  mi les  no r th  o f  Endako a t  t h e  west end of Tchent lo  

Lake. 

The copper mine ra l i za t ion  occurs  as cha lcopyr i t e  and malachi te  i n  

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

observed over  an a r e a  o f  one square  mile. 

Mine ra l i za t ion  has  been 

Location and Access (F igures  1 and 2) 

The Heath Copper p rospec t  i s  on t h e  western s l o p e  o f  Mt. Nation 

a t  5S015'N La t i tude  and 125°15'W Longitude between e l e v a t i o n s  of  3000 and 

3500 feet .  

Access i s  by f loa t  p l ane  o r  h e l i c o p t e r  from Endako o r  by boa t  from 

t h e  e a s t  end of Chuchi Lake. 

Proner ty  (Figure 3) 

The p rope r ty  c o n s i s t s  of  eleven claims (Heath #1 - #11 i n c l u s i v e )  

szaaked by Colin Campbell i n  h i s  o m  name on t h e  6 th  and 17th of August, 1968, 

and t h e  13th of  September, 1968. 

GEOLOGY 

Regional Geology (F igure  2) 

The Heath Copper prospec t  i s  loca ted  n e a r  t h e  west margin o f  t h e  

hogem Batho l i th  a t  i t s  southern end. (The Hogem Ba tho l i th  i s  one o f  a number 

of b a t h o l i t h s ,  s i l l s  and s tocks  which t o g e t h e r  c o n s t i t u t e  t h e  Omineca 

I n t r u s i o n s )  . C h a r a c t e r i s t i c a l l y  t h e  l a r g e  b a t h o l i t h s  of  t h e  Omineca are 

composed c h i e f l y  of g r a n o d i o r i t e  and q u a r t z  d i o r i t e .  More b a s i c  d i o r i t i c  

and gabbro phases  are commonly found along t h e  margins of t h e  b a t h o l i t h s .  
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In t h e  v i c i n i t y  of t h e  I!eath prospec t  t h e  llogcm Ba tho l i th  v a r i e s  from rocks 

of gabbro ic  composition i n  t h c  no r th  t o  d i o r i t e s  i n  t h e  south .  

The Hogem Ba tho l i th  i s  post-Upper J u r a s s i c  i n  age as it i n t r u d e s  

Tak1a group rocks which range i n  age from Upper T r i a s s i c  t o  Upper J u r a s s i c .  

The Pinchi  f a u l t  zone occurs  approximately 1 1 / 2  mi l e s  south-west 

o f  t h e  p rope r ty  and s t r i k e s  north-north-west  . Government g e o l o g i s t s  have 

suggested t h a t  t h e  Pinchi  f a u l t  i s  a major wes te r ly  d ipping  t h r u s t  f a u l t  

a long which t h e  Permian Cache Creek rocks have been t h r u s t  e a s t e r l y  over  

t h e  Mesozoic formations.  The f a u l t  t r u n c a t e s  t h e  western margin of t h e  

b a t h o l i t h  approximately 45 mi les  no r th  o f  t h e  p rope r ty .  

Geology o f  t h e  Claim Group (Figure 4) 

The claims a r e  under la in  by d i o r i t e  throughout .  The d i o r i t e  i s  a 

medium-to coarse-gra ined ,  h o l o c r y s t a l l i n e ,  eau ig ranu la r  rock composed o f  

approximately 55% green-white p l a g i o c l a s e ,  35% dark green hornblende and 

10% magnet i te .  

in tc rgrowth  occurs  wi th in  t h e  d i o r i t e .  

masses (approximately 30 x 2 f e e t )  and i s  p o s s i b l y  a pegmat i t i c  phase of  

tne d i o r i t e .  

I 

In  p l a c e s  a coarse  phase c o n s i s t i n g  of a pyroxene- fe l spar  

This  rock type  occurs  i n  pod l i k e  

The d i o r i t e  i s  in t ruded  by a number of widely s c a t t e r e d  dykes 

wkich s t r i k e  north-north-west  o r ,  less f r equen t ly ,  west and d i p  s t e e p l y .  

The dykes are composed o f  f e l d s p a r  porphyry, d i abase ,  a n d e s i t e  porphyry 

and g r a n o d i o r i t e .  The f e l d s p a r  porphyry and d i abase  dykes predominate.  

A t  p r e s e n t  it i s  no t  known whether t h e s e  dyke are p e c u l i a r  t o  t h e  imiedi -  

zte p rope r ty  a r e a .  The minera l ized  f r a c t u r e s  have a t t i t u d e s  similar t o  

those  o f  t h e  dykes except  t h a t  a more g e n t l e  e a s t e r l y  d i p  (approximately 

30') f o r  t h e  minera l ized  f r a c t u r e s  is  recognizable  i n  some cases .  

Mine ra l i za t ion  c o n s i s t s  o f  magnet i te ,  ma lach i t e ,  cha lcopyr i t e  
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observed 

f r a c t u r e  

f r a c t u r e s .  Chalcopyri te  i n  very minor concen t r a t ions  was a l s o  

i n  a q u a r t z  e p i d o t e  vein\. Magnetite forms t h e  l a r g e s t  p a r t  o f  t h e  

f i l l i n g s  (with t h e  except ion o f  one f r a c t u r e  occur r ing  immediately 

east  o f  t h e  base l i n e  a t  16N which con ta ins  only c h a l c o p y r i t e )  while  chalco-  

p y r i t e  and p y r i t e  occur  i n  subord ina te  amounts. Magnetite,  c h a l c o p y r i t e  

and p y r i t e  commonly occur  as massive seg rega t ions  i n  t h e  v e i n s .  The mineral-  

i z e d  ve ins  vary i n  width from l e s s  t han  an inch t o  over  24 inches .  A t  s u r f a c e  

they  a r e  t r a c e a b l e  most f r e q u e n t l y  f o r  approximately f o u r  feet while  t h e  two 

l a r g e r  f r a c t u r e s ,  i . e .  10" and 24" wide r e s p e c t i v e l y ,  may be followed along 

s t r i k e  i n  excess of twenty fee t .  

t u r e s  have a dark rust-brown gossan-l ike appearance,  and a r e  most f r e q u e n t l y  

s t a i n e d  by malachi te .  

are  widely spaced and i n  a d d i t i o n  t h e r e  i s  no stockwork development between 

A t  s u r f a c e  some of t h e  mineral ized f rac-  

A s  i s  apparent  from f i g u r e  3 ,  t h e  mine ra l i zed  f r a c t u r e s  

the main mine ra l i zed  f r a c t u r e s .  

The mine ra l i zed  ve ins  occur  i n  t h e  d i o r i t e  on ly .  The r e l a t i o n s h i p  

betweer! t h e  dykes and mineral ized ve ins  was not  e s t a b l i s h e d  as nowhere on 

t h e  p r o p e r t y  were they  observed i n  c o n t a c t .  

o f  m i n e r a l i z a t i o n  i s  r e l a t e d  t o  t h e  b a t h o l i t h  as o t h e r  coppcr occurrences i n  

t h i s  a r e a  are confined predominantly t o  rocks o f  t h e  Omineca I n t r u s i o n s .  

I t  i s  b e l i e v e d  t h a t  t h e  source 

Hydrothermal wall rock a l t e r a t i o n  , s t r i c t l y  de f ined  , i s  not  p r e s e n t  

on t h e  p r o p e r t y ,  however, t h e r e  a r e  a s i g n i f i c a n t  number ( i . e .  t h e s e  ve ins  

a r e  r e a d i l y  n o t i c e a b l e  because of  t h e i r  frequency) of q u a r t z - e p i d o t c ,  c p i d o t e -  

o r t h o c l a s e  and e p i d o t e  v e i n s .  

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

One of  t h e s e  ve ins  c o n t a i n s  very minor concen- 
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GFOCIIEI\IISTRY ( see  Figures 5 ,  6 G 7) 

A t o t a l  o f  156 geochcmical samples were c o l l e c t e d  a s  fo l lows ;  144 

s o i l  samples, 5 s i l t  samples and 7 water  samples. 

along cast-west  l i n e s  e i g h t  hundred f c c t  a p a r t .  

l i n e  was 200 f e e t .  

The sampling was done 

Sample i n t e r v a l  along each 

The samples rare analyzed a t  t h e  Amax Laboratory i n  North Burnaby. 

S o i l ,  s i l t  E water  samples were analyzed f o r  copper and molybdenum. Deter- 

mination of pH was done f o r  every f i f t h  s o i l  sample and f o r  every water  and 

s i l t  sample. The sample l o c a t i o n s ,  and r e s u l t s  f o r  t h e  copper samples are 

shown on f i g u r e  5.  (Nolybdenum concen t r a t ions  i n  t h e  s o i l s  and s i l t s  were 

less than  4 ppm i n  a l l  cases t h e r e f o r e  molybdenum va lues  were not p l o t t e d  

on t h e  maps). The average pH of  t h e  s o i l  i s  6.6 while  t h e  average pi! of  t h e  

water  i s  7.5.  The copper concen t r a t ion  i n  t h e  s o i l s  ranges from 1 2  ppm t o  

3320 ppm. The anomalous t h r e s h o l d  f o r  t h e  p r o p e r t y  was set  a t  150 ppm and 

va lues  less than  t h i s  are be l i eved  t o  be o f  minor s i g n i f i c a n c e .  With t h e  

except ion of two samples, copper was unde tec t ab le  i n  t h e  water  samples. The 

copper concen t r a t ion  i n  t h e  s i l t s  ranges from 82 ppm t o  270 ppm. 

Geochemical sampling has  o u t l i n e d  an a r e a  of anomalous copper s o i l  

va lues  ( see  f i g u r e  6) a t  l e a s t  8000 feet  (NE-SW) by 6400 feet  (NW-SE). The 

anomaly is  open t o  t h e  n o r t h e a s t  while  t o  t h e  sou th  it i s  open as a narrow 

zone 800 f e e t  wide. 
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Summarv o f  Work 

Geochemical S o i l  Survey - 144 l o c a t i o n s  
Si I t  E Water Survey - 12 l o c a t i o n s  
Geological Mapping - 1 square  mile  

Geochemical Samples Analyzed 
- S o i l  - 144 (Cu,Mo,pH f o r  every f i f t h  sample) 
- S i l t  - S (C:u,Mo,pH) 
- Water- 7 (Cu,Mo,pH) 

Personnel EmDloved 

H.T. Dummett, Geologis t  i / c  - 601-535 Thurlow S t . ,  Vancouver 5 ,  B . C .  
C.  Verro,  S r .  Assistant - T i t u s v i l l e  Heights ,  Poughkeepsie, New York 
I\'. Bawden, S r .  Ass i s t an t  - R . R .  #7 ,  S t .  Thomas, Ontar io  
P .  Vaughan, Jr. Ass i s t an t  - 6438 Marine Drive,  West Vancouver, B . C .  
D.  McIntyre , J r .  A s s i s t a n t , -  6s W. 32nd Avenue, Vancouver, B . C .  

S a l a r i e s  - ;.lay 25 - June 8 ,  1969 
Asses smen t Work Charges 

C.  Verro - 4 days @ S23/day = $92.00 
W. Rawden - 4 days @ $23/day = $92.00 
P .  Vaughan - 4 days @ S16/day = $64.00 
D.  McIntyre - 4 days @ $lb/day = $64.00 

Board - 16 man days @ $6.00/day 

Hel ic ,opter  Time E Fixed !\ling Time 
(Access t o  Claims E SupplyiEg Crews on Claims) 

$ 312.00 

96 .OO 

May 28, 1969 O t t e r  - 1 hour  @ $l lO/hr  = $ 0.00 
May 28, 1969 Hi l le r  12 E - 1 1 / 2  h r s .  @ $116/hr = $174.00 
May 31,  1969 Bell G 3 R  - 1 hour  @ $140/hr = $140.00 
June 8 ,  1969 Otter - 1 hour  @ $l lO/hr  = $110.00 

Geochemical Sample Analyses 
534 .OO 

144 s o i l  samples @ $2.00/sample 
5 s i l t  I t  @ $2.00/sample 
7 water  @ $2.00/sample 

Prepara t ion  o f  Report - 

Work t o  be app l i ed  as 2 y r s  on Heath 
1 y r  on Heath 

= $288.00 
= $ 10.00 
= $ 14.00 312.00 

S O .  00 jmmm 
#2 E # 3  and, 
H 1  and Heath 4-11 i n c l u s i v e  

Vancouver, B . C .  
August, 1969 



0 

0 
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SAMPLE COLLECTION 
c 

S o i l s  

B horizon ma te r i a l  i s  sampled and thus  organic  r i c h  

t o p s o i l  and leached upper s u b s o i l  a r e  avoided. Occasionally 

organic  r i c h  samples have t o  be taken i n  swampy depress ions .  

Samples are taken by hand from a small excavat ion made 

w i t h  a c a s t  i r o n  mattock. Approximately 200 gnis of  f i n e r  grained 

ma te r i a l  i s  taken and placed i n  a numbered, high wet-strength,  

Kraf t  paper bag. The bags a r e  c losed  by f o l d i n g  and do not  have 

metal  t a b s .  

Observations as t o  t h e  na tu re  of  t h e  sample and t h e  

environment of t h e  sample s i t e  a r e  made i n  t h e  f i e l d  on s tandard  

forms, examples of which are shown o v e r l e a f .  

Drainage Sediments 

Active sediments a r e  sampled w i t h ' s t a i n l e s s  steel  

t rowels  from t r i b u t a r y  drainages which a r e  gene ra l ly  of f i v e  

square miles catchment or  less. Composite samples are taken of 

t h e  f i n e s t  ma te r i a l  a v a i l a b l e  from as  near as poss ib l e  t o  t h e  

centre of  t h e  drainage channel thus  avoiding co l lapsed  banks. 

More than one sample i s  taken i f  marked mineralogical  o r  tex-  

t u r  a1 segrega t ion  of t h e  sediments i s  ev ident .  

Some 200 gm of  f i n e r  ma te r i a l  i s  collected unless  t h e  

sedim-nt  i s  unusual ly  coarse  i n  which case  t h e  weight i s  increased  

t o  1 kg. Samples are placed i n  t h e  same type o f  Kraf t  paper bag 

as  a r e  employed i n  s o i l  sampling. 

" 
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Date 
Numbor 

Sample 
Number 

Collector 

R E C C E  S A M e  D A T A  S H E E T  

Project Area (lake,highway,etc.) 

Plotted (map, photo) 

General Remarks: 

form JAH-67 



REFERENCE , FOR COblPLETING RECCE SAblPLE DATA SlIEET 

Cod;? Number 
Sample Number 

Sample Rock 
Type Soi 1 

Water 
S i l t  
Veg . 

Loc a t ion  . .  

. . .  

Environment Te r ra in .  

Drainage 

Sample Texture 
'De s c r i p t  i o n  

Co 1 o u r  

- Year, p r o j e c t ,  samplers i n i t i a l  and type  o f  sample 
- Each,sampler  is t o  number consecut ively i r r e s p e c t i v e  of  s amplc . type  o r  area. 
- Put check mark i n  appropr i a t e  column. I n  ca se  of s i l t  (s t ream sediment) more than one sample i s  

commonly t a k e n ' a t  given s i t e ,  t h e r e f o r e ,  i d e n t i f y  d i f f e r e n t  samples by s u b s c r i p t  a ,b , c ,  and check 
accordingly.  I f  only one sample, check "a" and add s u b s c r i p t  t o  number on sample envelope. 

. .  
. .  . .  . .  . .  

- Location information is used t o  ass is t  a c c u r a t e  p l o t t i n g  and r e - l o c a t i n g  site i n  f i e l d :  
. .  . . . . .  .. : 

. .  
General . . . .  . .  Sample S i t e  . ' : 

. .  

Given with r e fe rence  t o  p l o t  on map 'or 
photo,  e.g. ,  highway, l ake ,  r iver , ' - ' c reek ,  
mountain, t r a v e r s e ,  etc. 

Detai led l o c a t i o n  o f  a c t u a l  sample 'site; e.g. ,  s i d e  
' . o f  road, mountain s l o p e ,  d i s t a n c e  from lake, stream 
' , .  j u n c t i o n ,  b r i d g e ,  swamp, cu . l tu re ,  etc. 

- The l'N1' and I'Ei' spaces  refer t o  some numerical coord ina te ,  i.e.., 
l a t i t u d e  or. longitude', leave hlank i n  f i e l d ,  f o r  o f f i c e  u s e  later. N E 

- Topo - mountainous, h i l l y ,  r o l l i n g ,  f l a t ,  d i s s e c t e d ,  (o the r )  ( spec i fy  o t h e r ) ,  - Type - deciduous,  con i f e rous ,  g ra s s l and ,  swamp, c u l t i v a t e d ,  g raz ing ,  orchard,  j u n g l e ,  rock, (other)  

- Type ' - groundwater, sheetwash: for streams-mature or meandering, youthful  or eroding;  PLUS ' 

, ' '  
. .  - Di-rection - N, NE,  E ,  SE, S, SW, W., KW, ? 

- S i z e  - very f ine,  f i n e ,  medium, coa r se ,  very c o a r s e ,  unso r t ed ,  mixed, (other)  ' .  

- Type - Rock -- a c i d  g r a n i t i c ,  i n t e r n e d .  g r a n i t i c ,  basi.c g r a n i t i c ,  a c i d  v o l c . ,  b a s i c  ,volt., ..... 

. . .  

s ize  i n  a c t u a l  feet a t  water l e v e l  - seepage, 1 f t ,  1-5 f t ,  5-15 f t ,  over  15 f t .  . .  . .  

;. . . . .  :.: . .  

. . . .  . .  . .  
sandstone,  carbonate ,  s h a l e ,  metamorphic, (o the r )  . .  

proport ion o f  'organic content  - 1/4,  1/2, 3 /4 ,  i f  any 

- Tone - p a s t e l ,  l i g h t ,  medium, da'rk, deep, spe.ckled, s p o t t e d ,  (other)  

S o i l  -- Ao, A i ,  R 1 ,  R, C ( i f  recognized) PLUS c l a y ,  loam, s i l t ,  sand,  and approximate . ' . ,  

S i l t  -: c l a y ,  loam,, s i l t ,  sand, ( o t h e r ) ;  PLUS amount o f  o rgan ic  material-l ' /4,1/2,3/4,  i f  any 

. 
. .  

. . . .  . - : 
.'.:: . 

. .  . .  . . . .  . .  : .  . .  . . . .  . . . . . .  

. .  
. , .  . 

. . .  . . <  . . . . . .  . . .  . .  
. .  . .  

. .  
I .  : 

. . . . . .  . .  
- Rase - white ,  gray,. b l ack ,  brown, yellow, orange, r ed ,  mixed, (o the r )  . , . . (  . . .  . . .  . .  

NOTE: In  d e s c r i b i n g  Environments and Samples p i ck  one word only f o r  each s e c t i o n ;  (put any a d d i t i o n a l  comments under t h e  - 
"Remarks1v column). 

Remarks - Any a d d i t i o n a l  information not covered by o t h e r  columns t h a t  may be p e r t i n e n t  t o  i n t e r p r e t a t i o n  o f  r e s u l t s ,  e.g., 
geo log ica l  f e a t u r e s  such as f a u l t s ,  d i k e s ,  q u a r t z  ve in ing ,  geology of f l o a t ,  u s e  of fer t i l izers  on c u l t i v a t e d  
s o i l s ,  sample below c u l v e r t ,  o l d  mine, etc. 

General Remarks - Any comments worth no t ing  e i t h e r  w i t h  r e spec t  t o  area i n  gene ra l  o r  t a k i n g  and handl ing o f  samples 
inc lud ing  a n a l y t i c a l  remarks noted i n  l a b  r e p o r t .  

. . .  0 
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Water samples a r e  taken a t  a l l  s i tes  where apprec iab le  

water i s  p resen t .  Approximately 100 m l s  are sampled and placed 

i n  a c lean,  s c r e w  sealed,  polythene b o t t l e .  

Observations a r e  made a t  each s i te  regard ing  t h e  envi r -  

onment and na tu re  of  t h e  sample. The same standard sheet t h a t  i s  

used f o r  s o i l  sampling i s  employed. 

Rock Chips  

. Composite rock c h i p  samples gene ra l ly  c o n s i s t  of  some 

. t e n  s m a l l  fragments broken from unweathered outcrop with a steel  

hammer. Each fragment weighs some 50 gms. Samples are placed 

i n  s t rong  polythene bags and sea l ed  with non-contaminating w i r e  

t a b s .  Samples are restricted t o  a s i n g l e  rock type and obvious 

mine ra l i za t ion  i s  avoided. 

S o i l ,  sediment and rock samples are  packed secu re ly  i n  

cardboard boxes o r  canvas sacks and dispatched by road t o  t h e  AMAX 

geochemical 1 abor a t o r y  i n  Vancouver. 

SAMPLE PREPARATION 

hackages of  samples are opened a s  soon a s  they a r r i v e  

a t  t h e  l abora to ry  and t h e  bags placed i n  numerical sequence i n  an 

e l e c t r i c a l l y  heated sample d r i e r  (maximum temperature 7OoC) . 
A f t e r  drying s o i l  and sediment  samples they are l i g h t l y  

pounded wi th  a wooden block t o  break up aggregates of  f i n e  par-  

t i c les  and a r e  then passed through a 35 mesh s t a i n l e s s  steel s i e v e .  

The coarse  ma te r i a l  i s  d iscarded  and t h e  minus 35 mesh f r a c t i o n  

rep laced  i n  t h e  o r i g i n a l  bag providing t h a t  t h i s  i s  undamaged and 
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no t  excess ive ly  d i r t y .  

e '  Rock samples are exposed t o  t h e  a i r  u n t i l  t h e  o u t s i d e  

su r faces  are d ry ;  on ly  i f  abnormally w e t  axe rocks  p laced  i n  t h e  

sample d r i e r .  Rock samples are processed i n  such manner t h a t  a 

f u l l y  r e p r e s e n t a t i v e  4 g sample can be obta ined  f o r  a n a l y s i s .  

The e n t i r e  amount of each sample i s  passed through a j a w  c rusher  . 

and thus  reduced t o  fragments o f  2 mm s i z e  or less. A minimum 

of  1 kg i s  then passed through a pu lve r i ze r  with p l a t e s  set  such 

t h a t  95% of t h e  product  w i l l  pass  through a 100 mesh screen .  

Where samples are apprec iab ly  heavier  than  2 kg the mater ia l  i s  

s p l i t  a f t e r  j a w  c rush ing  by means of a Jones sp l i t t e r .  A f t e r  

pu lve r i z ing  the sample i s  mixed by r o l l i n g  on paper and is  ' then 

placed i n  a Kra f t  paper bag. 

WEIGHING AND DIGESTION FOR Cu and M o  ANALYSIS 

Diges t ion  tubes  (100 x 16 mm) are marked a t  t h e  5 m l  

l e v e l  with a diamond p e n c i l .  Tubes are cleaned wi th  h o t  w a t e r  

accura te ly ,  

t h e  appropr i a t e  . 

and concent ra ted  HC1. 0 .5  g samples are weighed 

us ing  a F isher  D i a l - O - G r a m  balance,  and placed  i n  

tubes .  

. .  

, 

To each of  t h e  samples thus  prepared a e added 2 ml of  

an ac id  mixture  comprising 15% n i t r i c  and 85% p e r c h l o r i c  ac ids .  

Racks of  tubes  are then p laced  on an e lectr ical  ho t  p l a t e ,  brought 

t o  a g e n t l e  b o i l  ( 3  hour)  and d iges t ed  f o r  4& hours.  Sanples 

unusual ly  r i c h  i n  organic  material  a r e  f i r s t  burned in a porce l a in  

c r u c i b l e  hea ted  by a bunsen burner before  t h e  acid mixture  i s  

, 
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added. Digest ion i s  performed i n  a s t a i n l e s s  steel fume hood. 

After  d i g e s t i o n  tubes a r e  removed from t h e  hot  p l a t e  

and t h e  volume i s  brought up t o  5 m l  wi th  deionized water.  The 

tubes are shaken t o  m i x  t h e  s o l u t i o n  and then  cent r i fuged  f o r  

. one minute. The r e s u l t i n g  c l e a r  upper l a y e r  is used f o r  Cu and 

e 

Mo determinat ion.  
. -  

. I  

, '  . ... 
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1. 

MOLYBDENUM DETERMINATION 

2. 

3. 

4. 

Transfer  a 1 m l  a l i q u o t  

t es t  tube.  

of d i g e s t i o n  s o l u t i o n  i n t o  a c l ean  

Add 2 m l  of a f r e s h l y  prepared mixture comprising 1:l 5% 

KSCN s o l u t i o n  and 15% SnC12 s o l u t i o n .  

Make up t o  10 m l s  w i t h  demineralized water .  

Add 1 m l  i sopropyl  ether, cork tube  and shake fo r  45 minutes.  

5. Estimate Mo content  by matching i n t e n s i t y  of  amber-yellow 

colour i n  so lven t  phase with a s tandard  series. 

Standard Molybdenum Solu t ions  

Stock Standard Solu t ion  (100 pq/ m l )  - Dissolve .015 gins of 
Moo3 i n  5 m l  conc. NaOh and make up t o  100 m l  wi th  deriiner- 
a l i z e d  H20. This s o l u t i o n  n u s t  be made up bi-monthly. 0 
Workins Standard Solu t ion  (10 pq/ f m l )  - P i p e t t e  10 r n l  of 100 
gamma/nil s tock  solut ion '  i n  a. f00 nil volumetr ic  f l a s k  and 
make up t o  100 nil with defnlneralized H20. 

Molvbdenum Standards 'of Analyses f o r  S o i l ,  S i l t  & Rock C h i p  - 
To 11 Clem' 16 x 100 nun tes t  tubes  marked a t  5 m l  mark,. 
p i p e t t e  t h e  forlowing amounts of s tandard  so lu t ion :  

0 

/ d  ppm 
* <  m l s  o f , l O  pq/ ml Mo Solu t ion  

0.2 
0.4 
0.8 
1 . 2  
2 .0 

m l s  of  100 pq/ ml M o  Solu t ion  
/ 2  

0.4 
0.6 
0.8 
1.2 
1.6 
2.0 

- then  make up t o  5 .ml  

4 
€3 

16  
'24 
40 

ppm 

80 
120 
160 
240 - 
320 
400 
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To 16 x 150 m l  t e s t  tubes p i p e t t e  1 m l  from each of t h e  
11 s tandards  made above. Af te r  t h e  s tandard  s o l u t i o n  has  
been added, t h e  following s o l u t i o n s  are t o  be p i p e t t e d  i n  
t h e  s tandard  t u b e s .  

‘ e  
1) 1 ml of  HCl 
2 )  2 drops of  FeC13 (1% s o l u t i o n )  
3)  1 m l  of  5% KSCN s o l u t i o n  
4)  1 m l  of  15% SnC12 s o l u t i o n  
5) Make up t o  10 m l  with H 2 0  
6 )  1 m l  i sopropyl  e t h e r  
7)  Stopper and shake fo r  45 seconds. 

Molybdenum Determination i n  Waters 

1) Measure p H  of  samples with p H  meter 
2 )  Transfer  50 mls of sample i n t o  125 m l  s epa ra to ry  funnel  
3)  Add 5 mls d i l u t e ( 1 : l ) H C l  
4)  Add 4 m l s  o f  a mixture comprising 1 p a r t  1% F e C 1 3  

s o l u t i o n  t o  3 p a r t s  5% KSCN s o l u t i o n  and shake 
5 )  Add 3 rnls 15% SnCl,? 
6 )  Add 2 mls isopropyl  e the r ,  shake fo r  30 seconds and 

7) Drain o f f  water l aye r s ,  r e t a i n i n g  organic  l aye r  i n t o  
allow phases t o  se t t le  

1 3  x 100 mm t e s t  tube .  Compare with s tandards .  0 
Molybdenum Standards - Label 1 0  c l ean  test tubes 0, 4, l o ,  
16, 20, 40, 50,  60 ,  708 and 80 ppb, t o  t h e  r e s p e c t i v e  tubes  
p i p e t t e  t h e  fol lowing volumes of 1 gamma/rnl M o  work so lu t ion :  

8 4  . . I  ppb mls of  1 p q / m l  M o  Solu t ion  

.20 

.50 

.80 
1.00 
2.00 
2.50 
3.00 
3.50 
4.00 

4 
1 0 ,  
16 . 
20 
40 
50 
60 , 
70 
80 

A f t e r  t h e  s tandard  s o l u t i o n  has  been added, t h e  fol lowing 
s o l u t i o n s  are t o  be p i p e t t e d  i n t o  t h e  s tandard  tubes:  

1) 1 m l  1:l HC1 s o l u t i o n  
2 )  2 drops.  of 1% Fe2(S04)3(NH4)?S04 
3 )  2 mls of  15% KSCN s o l u t i o n  
4) 1 m l  of 15% SnC12 s o l u t i o n  
5)  1 m l  o f  isopropyl  e t h e r  
6)  Stopper and shake f o r  45 seconds.  



COPPER DETERMINATION 

The d i g e s t i o n  s o l u t i o n  i s  sprayed d i r e c t l y  i n t o  a 

Perk i n  -Elmer  2 9 OB atomic absorpt ion.  spectrophotometer f r o m  

which t h e  Cu concent ra t ion  i s  read  on' t h e  s c a l e .  

I Instrument s e t t i n g s  are: 

Coarse Wavelength Control 280.1 
S l i t  Width 7 Ao 
Lamp Current 5 ma 
Acetylene F l o w  14.0 
A i r  Flow 14.0 

The instrument i s  c a l i b r a t e d  such t h a t  t h e  maximum . 

scale reading  corresponds t o  20 ppm i n  s o l u t i o n  ie: 200 ppm 

i n  the  sample. Samples w i t h  Cu contents  of over 200 ppm a r e  

d i l u t e d  u n t i l  a reading  i s  obtained on t h e  s c a l e .  It i s  

p r a c t i c a l  t o  measure concent ra t ions  i n  t h e  range .5 ppm t o  1%. 

. .  . .  
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p H  NEASUREMENTS 

Soil and drainage sediment samples a r e  dampened , w i t h  

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

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

and thus  does not  in f luence  t h e  pH ofl : the sample. Measurement' 

i s  made with a Fisher  Acumet pH meter. ' E l e c t r o d e s  are s t o r e d  

i n  buf fer  overn ight .  A 30 minute warm up. t i m e  i s  allowed f o r  

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

water samples for p H  measurement. 

, . .  

. .  . .  
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APPENDIX I 

SAMPLE RANDLING PROCEDURE 










