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SUMMARY AND RECOMMENDATIONS 

A g e o c h e m i c a l r e c o n n a i s s a n c e s u r v e y was made i n 1968 on 

the R u s t y Group o f C l a i m s i n t h e Greenwood M i n i n g D i v i s i o n , 

B r i t i s h C o l u m b i a . 

A t o t a l o f 65 s o i l samples and 36 r o c k c h i p samples were 

c o l l e c t e d on t h e p r o p e r t y and a n a l y s e d i n t h e Amax L a b o r a t o r y a t 

N o r t h Burnaby. Samples were t e s t e d f o r molybdenun, copper and 

n i c k e l . No e x t e n s i v e a r e a o f s o i l w i t h c o n t i n u o u s l y anomalous 

amounts o f copper was r e c o g n i z e d on t h e p r o p e r t y . A d d i t i o n a l 

s a m p l i n g would be r e q u i r e d t o d e f i n e more l o c a l a r e a s o f s o i l 

w i t h an anomalous c o n t e n t o f cop p e r • 



INTRODUCTION 

G e n e r a l Statement 

On August 22nd, 1968 Mr. D.K. M u s t a r d P.Eng. and Mr. 

R.E. E l l i o t t v i s i t e d t h e R u s t y Group o f s i x t e e n c l a i m s i n t h e 

Greenwood M i n i n g D i v i s i o n , B r i t i s h C o l u m b i a . 

From August 31 - September 3 r d , 1968 and on November 

16th,,1968 Mr.B.A.Fenwick-Wilson and R.E. E l l i o t t c o l l e c t e d a 

t o t a l o f 65 s o i l and 36 r o c k c h i p g e o c h e m i c a l samples on t h e 

R u s t y Group under t h e s u p e r v i s i o n o f D.K. M u s t a r d , P.Eng. 

L o c a t i o n and A c c e s s 

The p r o p e r t y l i e s a p p r o x i m a t e l y 20 m i l e s n o r t h o f 

W e s t b r i d g e and t h r e e m i l e s west o f t h e main r o a d up t h e v a l l e y 

o f t h e E a s t K e t t l e R i v e r . I t i s r e a c h e d by an o l d l o g g i n g r o a d 

w h i c h branches west from t h e main r o a d , 1^ m i l e s n o r t h o f t h e 

Buckhaven h u n t i n g camp on s u b - l o t 6S.D.Y.D. 

Topography and D r a i n a g e 

The R u s t y c l a i m s a r e on t h e c r e s t and e a s t s i d e o f a 

r i d g e w h i c h l i e s between t h e K e t t l e R i v e r and Crouse C r e e k . 

E l e v a t i o n s a r e from 3400 f e e t t o 4500 f e e t and t h e ground r i s e s 

o v e r a s e r i e s o f benches o f g l a c i a l a l l u v i u m . S l o p e s a r e moderate 

t o s t e e p . 

D r a i n a g e i s west t o Crouse Creek? n o r t h t o Canyon Creek 

and e a s t t o t h e K e t t l e R i v e r . Two s m a l l swampy l a k e s l i e i n a 

s m a l l v a l l e y on t h e R u s t y #6 and #7 c l a i m s . 

The a r e a was l o g g e d o v e r 10 - 20 y e a r s ago and i n p l a c e s 
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t h e r e i s a heavy s e c o n d a r y growth o f t i m b e r on lower, s l o p e s . 

P r o p e r t y 

The R u s t y Group o f c l a i m s c o n s i s t s o f 16 l o c a t e d c l a i m s , 

s t a k e d by R. R u t h e r g l e n , as f o l l o w s : (See F i g u r e 2 )• 

R u s t y #1 - #14 i n c l u s i v e , A and B 

GEOLOGY 

The g e o l o g y o f t h e r e g i o n was mapped by H.W. L i t t l e 

1953-1956 (G.S.C. Map 6-1957 K e t t l e R i v e r E a s t - H a l f ) . 

L i t t l e shows t h e a r e a o f t h e R u s t y c l a i m s t o be o c c u p i e d 

by P a l e o z o i c A n a r c h i s t Group r o c k s w i t h C e n o z o i c s e d i m e n t a r y and 

v o l c a n i c r o c k s l y i n g t o t h e e a s t and C r e t a c e o u s V a l h a l l a b a t h o -

l i t h i c r o c k s t o t h e w e s t . Crouse Creek appears t o f o l l o w a l a r g e 

f a u l t s t r i k i n g west o f n o r t h . 

On t h e p r o p e r t y , e x p o s u r e s a r e m a i n l y o f f i n e t o medium 

g r a i n e d , d a r k g r e y t o green v o l c a n i c r o c k s w h i c h r e s e m b l e d e s ­

c r i p t i o n s by R e i n e c k e o f W a l l a c e Group r o c k s ( R e i n e c k e , Ore 

D e p o s i t s o f t h e B e a v e r d e l l Map-Area, Memoir No. 79 - 1915). 

Dykes o f f e l d s p a r p o r p h y r y and d i o r i t e c u t t h e v o l c a n i c 

r o c k s . A number o f o l d p i t s w e r e . e x c a v a t e d on a narrow b r e c c i a 

zone s t r i k i n g n o r t h w e s t w i t h a s s o c i a t e d m a s s i v e and d i s s e m i n a t e d 

s u l p h i d e s . 

GEOCHEMISTRY 

A t o t a l o f 65 s o i l samples and 36 r o c k c h i p samples 

were c o l l e c t e d on t h e p r o p e r t y . The l o c a t i o n s o f t h e s e samples 

a r e shown i n F i g u r e 2 • 
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S o i l Samples 

S o i l s were m a i n l y fine-medium g r a i n e d l i g h t brown sandy 

loam. S o i l samples were c o l l e c t e d by s c r a p i n g o f f t h e s u r f a c e 

f o r e s t l i t t e r and d i g g i n g a h o l e 6" x 6" x 12" deep u s i n g a l i g h t 

c a s t i r o n m a t t o c k . The "B M h o r i z o n was i d e n t i f i e d and a p p r o x i ­

m a t e l y 1/4 l b . o f s o i l c o l l e c t e d i n a y e l l o w , k r a f t paper, wet 

s t r e n g t h e n v e l o p e . Notes were made o f t h e sample l o c a t i o n , d e p t h , 

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

each sample s i t e . 

Rock C h i p Samples 

A g e o l o g i c a l p i c k was used t o break t e n t o t w e l v e s m a l l 

c h i p s (< 1") o f r o c k from as f r e s h and unweathered o u t c r o p 

s u r f a c e s as c o u l d be d i s c o v e r e d . Obvious, h i g h grade m i n e r a l i z a ­

t i o n was a v o i d e d . C h i p s were c o l l e c t e d i n y e l l o w , wet s t r e n g t h 

K r a f t paper e n v e l o p e s . 

Samples were a n a l y s e d f o r copper and molybdenum a t t h e 

Amax Geochemical L a b o r a t o r y , 2225 S p r i n g e r Ave., N o r t h Burnaby, 

B.C. by t h e methods shown i n A p p e n d i x I . 

R e s u l t s 

Sample r e s u l t s a r e l i s t e d i n A p p e n d i x I I and i l l u s t r a t e d 

i n F i g u r e 2. 

Copper 

Data r e l a t i n g t o amount o f copper i n s o i l shows a range 

o f from 15 ppm t o 4000 ppm. The f r e q u e n c y d i s t r i b u t i o n i s 

bimoda l w i t h t h e main p o p u l a t i o n h a v i n g a mean o f about 40 ppm. 

V a l u e s g r e a t e r t h a n 120 ppm a r e c l e a r l y anomalous and 16% o f t h e 
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r e s u l t s f a l l about 120 ppm. 

Molybdenum 

The m a j o r i t y o f s o i l samples t e s t e d f o r molybdenum 

f a l l below t h e l e v e l o f d e t e c t i o n (1 ppm)* No s t r o n g l y anomalous 

v a l u e s were r e p r e s e n t e d . 

N i c k e l 

The amount o f n i c k e l i n s o i l samples v a r i e d from 7 -

60 ppm. No anomalous v a l u e s were p r e s e n t . 

S o i l pH v a l u e s a r e i n t h e range o f 5.3 t o 6.9 w i t h a 

mean o f 6.3. 

I n t e r p r e t a t i o n o f R e s u l t s 

No e x t e n s i v e a r e a s o f h i g h l y anomalous copper c o n t e n t 

were r e c o g n i z e d . S c a t t e r e d copper s o i l a n o m a l i e s would r e q u i r e 

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

June 1969 O.K. M u s t a r d , BSc. P.Eng.(B.C.) 
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SUMMARY OF WORK  

P e r s o n n e l 

D.K. M u s t a r d - G e o l o g i s t i/c - 1430 9 t h S t r e e t , West Vancouver,B.C. 
B.A. F e n w i c k - W i l s o n - P r o s p e c t o r - Box 241, Osoyoos, B.C. 
R.E. E l l i o t t - S e n i o r A s s i s t a n t - Box 89, Huntingdon, Quebec. 

S a l a r i e s 

D.K. M u s t a r d - August 22,1968 " 1 day @ §52.70 » $ 52.70 
B.A. F e n w i c k - W i l s o n - A u g u s t 31- Sept 3,1968 and 

November 16,1968 • 5 days® $18.81 « 94.05 
R.E. E l l i o t t - August 22, 31 - Sept 3,1968 and 

November 16,1968 '6 days® $14.51 - 87.06 

Board and Accomodation 

12 man days @ $7.50/day 

Sample A n a l y s i s 
65 samples @ $2.00/sample ( s o i l ) 
36 samples @ $3.50/sample ( r o c k c h i p ) 

P r e p r a t i o n o f R e p o r t 

Map d r a f t i n g , t y p i n g , c o p i e s e t c . 

90^00 

256.00 

50*00 

$629. 81 



APPENDIX I ' 

SAMPLE HANDLING PROCEDURE 



P r o c e d u r e s f o r C o l l e c t i o n and P r o c e s s i n g 

o f G e o c h e m i c a l Samples 

Amax E x p l o r a t i o n , I n c . 

Vancouver O f f i c e 

December 1968 R.F. H o r s n a i l 



SAMPLE COLLECTION  

S o i l s 

B h o r i z o n m a t e r i a l i s sampled and thus o r g a n i c r i c h 

t o p s o i l and l e a c h e d upper s u b s o i l a r e a v o i d e d . O c c a s i o n a l l y 

o r g a n i c r i c h samples have t o be t a k e n i n swampy d e p r e s s i o n s . 

Samples a r e t a k e n by hand from a s m a l l e x c a v a t i o n made 

w i t h a c a s t i r o n m attock. A p p r o x i m a t e l y 200 gms o f f i n e r g r a i n e d 

m a t e r i a l i s t a k e n and p l a c e d i n a numbered, h i g h w e t - s t r e n g t h , 

K r a f t paper bag. The bags a r e c l o s e d by f o l d i n g and do n o t have 

m e t a l t a b s . 

O b s e r v a t i o n s as t o t h e n a t u r e o f t h e sample and t h e 

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

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

^ D r a i n a g e Sediments 

A c t i v e sediments a r e sampled w i t h s t a i n l e s s s t e e l 

t r o w e l s from t r i b u t a r y d r a i n a g e s w h i c h a r e g e n e r a l l y o f f i v e c 

square m i l e s catchment or l e s s . Composite samples a r e t a k e n o f 

t h e f i n e s t m a t e r i a l a v a i l a b l e from as near as p o s s i b l e t o t h e 

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

More t h a n one sample i s t a k e n i f marked m i n e r a l o g i c a l o r t e x -

t u r a l s e g r e g a t i o n o f t h e sediments i s e v i d e n t . 

Some 200 gm o f f i n e r m a t e r i a l i s c o l l e c t e d u n l e s s t h e 

sediment i s u n u s u a l l y c o a r s e i n w h i c h c a s e t h e w e i g h t i s i n c r e a s e d 

t o 1 k g . Samples a r e p l a c e d i n t h e same t y p e o f K r a f t paper bag 

as a r e employed i n s o i l s a m p l i n g . 



R E C C E S A M P DATA S H E E T 

Camp 

Collector Project. 

Date 
Number Type Location Environment Sample Description 

Area (lake.highway,etc) 

Plotted (map, photo) 

Sample 
Number General Sample Site 

TOPO. 
Terrain-

T Y P E 

DIRECTION 
•Orainage-

TYPE 

SIZE 
-Texture-

TYPE 

TONE 
Colour-

BASE 

Analytical Results 
pH Mo Cu 

Remarks 

(Geology, Geomorph., Culture, Float) 

General Remarks: 

Form J A H - 6 7 



REFERENCE FOR COMPLETING RECCE SAMPLE DATA SHEET 

Code Number 
Sample Number 
Sample Rock 
Type S o i l 

Water 
S i l t 
Veg. 

Location 

- Year, project, samplers i n i t i a l and type of sample 
- Each sampler i s to number consecutively irrespective of sample- type or area. 
- Put check mark in appropriate column. In case of s i l t (stream sediment) more than one sample i s 
commonly taken at given s i t e , therefore, i d e n t i f y different samples by subscript a,b,c, and check 
accordingly. I f only one sample, check "a" and add subscript to number on sample envelope. 

- Location information i s used to a s s i s t accurate p l o t t i n g and re-locating s i t e i n f i e l d : 
Sample Sit e 

Detailed location of actual sample s i t e ; e.g., side 
of road, mountain slope, distance from lake, stream 
junction, bridge, swamp, culture, etc* 

The f ,N n and H E n spaces refer to some numerical coordinate, i . e . , 
latitude or longitude, leave blank i n f i e l d , for o f f i c e use l a t e r . 

General 
Given with reference to plot on map or 
photo, e.g., highway, lake, r i v e r , creek, 
mountain, traverse, etc. 

N 

Environment Terrain 

Drainage 

Sample 
Description 

Texture 

- Topo - mountainous, h i l l y , r o l l i n g , f l a t , dissected, (other) (specify other) 
• T y P e - deciduous, coniferous, grassland, swamp, cu l t i v a t e d , grazing, orchard, jungle, rock, (other) 
- Direction - N, NE, E, SE, S, SW, W, NW, ? 
- Type - groundwater, sheetwash: for streams-mature or meandering, youthful or eroding; PLUS 

size in actual feet at water l e v e l - seepage, 1 f t , 1-5 f t , 5-15 f t , over 15 f t . 
- Size - very f i n e , f i n e , medium, coarse, very coarse, unsorted, mixed, (other) 
- Type - Rock -- acid g r a n i t i c , intermed. g r a n i t i c , basic g r a n i t i c , acid v o l e , basic v o l c . f 

sandstone, carbonate, shale, metamorphic, (other) 
S o i l -- A 0, A i , B i , R, C ( i f recognized) PLUS clay, loam, s i l t , sand, and approximate ; 

proportion of organic content - 1/4, 1/2, 3/4, i f any 
S i l t — clay, loam, s i l t , sand, (other); PLUS amount of organic material-1/4,1/2,3/4, i f any 

- Tone - p a s t e l , l i g h t , medium, dark, deep, speckled, spotted, (other) 
- Base - white, gray, black, brown, yellow, orange, red, mixed, (other) 

NOTE: In describing Environments and Samples pick one word only for each section; (put any additional comments under the 
"Remarks" column). 

Remarks - Any additional information not covered by other columns that may be pertinent to interpretation of r e s u l t s , e.g., 
geological features such as f a u l t s , dikes, quartz veining, geology of f l o a t , use of f e r t i l i z e r s on cultivated 
s o i l s , sample below culvert, old mine^ etc. 

General Remarks - Any comments worth noting either with respect to area i n general or taking and handling of samples 
including a n a l y t i c a l remarks noted i n lab report. 

Colour 



Water samples a r e t a k e n a t a l l s i t e s where a p p r e c i a b l e 

water i s p r e s e n t . A p p r o x i m a t e l y 100 mis a r e sampled and p l a c e d 

i n a c l e a n , screw s e a l e d , p o l y t h e n e b o t t l e . * 

O b s e r v a t i o n s a r e made a t each s i t e r e g a r d i n g t h e e n v i r ­

onment and n a t u r e o f t h e sample. The same s t a n d a r d s h e e t t h a t i s 

used f o r s o i l s a m p l i n g i s employed. 

Rock C h i p s 

Composite r o c k c h i p samples g e n e r a l l y c o n s i s t o f some 

t e n ^ s m a l l fragments b r o k e n from unweathered o u t c r o p w i t h a s t e e l 

hammer. Each fragment weighs some 50 gms. Samples a r e p l a c e d 

i n s t r o n g p o l y t h e n e bags and s e a l e d w i t h n o n - c o n t a m i n a t i n g w i r e 

t a b s . Samples a r e r e s t r i c t e d t o a s i n g l e r o c k t y p e and o b v i o u s 

m i n e r a l i z a t i o n i s a v o i d e d . 

S o i l , sediment and r o c k samples a r e packed s e c u r e l y i n 

c a r d b o a r d boxes o r canvas s a c k s and d i s p a t c h e d by r o a d t o t h e AMAX 

geo c h e m i c a l l a b o r a t o r y i n Vancouver. 

SAMPLE PREPARATION 

Packages o f samples a r e opened as soon as t h e y a r r i v e 

a t t h e l a b o r a t o r y and t h e bags p l a c e d i n n u m e r i c a l sequence i n an 

e l e c t r i c a l l y h e a t e d sample d r i e r (maximum t e m p e r a t u r e 70°C). 

A f t e r d r y i n g s o i l and sediment samples t h e y a r e l i g h t l y 

pounded w i t h a wooden b l o c k t o b r e a k up a g g r e g a t e s o f f i n e p a r ­

t i c l e s and a r e t h e n p a s s e d t h r o u g h a 35 mesh s t a i n l e s s s t e e l s i e v e . 

The c o a r s e m a t e r i a l i s d i s c a r d e d and t h e minus 35 mesh f r a c t i o n 

r e p l a c e d i n t h e o r i g i n a l bag p r o v i d i n g t h a t t h i s i s undamaged and 



i i i 

n o t e x c e s s i v e l y d i r t y . 

Rock samples a r e exposed t o t h e a i r u n t i l t h e o u t s i d e 

s u r f a c e s are d r y ; o n l y i f a b n o r m a l l y wet a r e r o c k s p l a c e d i n t h e 

sample d r i e r . Rock samples a r e p r o c e s s e d 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 jr g sample can be o b t a i n e d f o r a n a l y s i s . 

The e n t i r e amount o f each sample i s p a s s e d t h r o u g h a jaw c r u s h e r 

and t h u s r e d u c e d t o fragments o f 2 mm s i z e o r l e s s . A minimum 

o f 1 k g i s t h e n p a s s e d t h r o u g h a p u l v e r i z e r w i t h p l a t e s s e t such 

t h a t 9 5 % o f t h e p r o d u c t w i l l p a ss t h r o u g h a 100 mesh s c r e e n . 

Where samples a r e a p p r e c i a b l y h e a v i e r t h a n 2 k g t h e m a t e r i a l i s 

s p l i t a f t e r jaw c r u s h i n g by means o f a Jones s p l i t t e r . A f t e r 

p u l v e r i z i n g t h e sample i s mixed by r o l l i n g on paper and i s t h e n 

p l a c e d i n a K r a f t paper bag. 

WEIGHING AND DIGESTION FOR Cu and Mo ANALYSIS 

D i g e s t i o n t u b e s (100 x 16 mm) a r e marked a t t h e 5 ml 

l e v e l w i t h a diamond p e n c i l . Tubes are c l e a n e d w i t h h o t water 

and c o n c e n t r a t e d H C l . 0.5 g samples a r e weighed a c c u r a t e l y , 

u s i n g a F i s h e r D i a l - 0 - G r a m b a l a n c e , a n d p l a c e d i n t h e a p p r o p r i a t e 

t u b e s . 

To each o f t h e samples t h u s p r e p a r e d are added 2 ml o f 

an a c i d m i x t u r e c o m p r i s i n g 1.5% n i t r i c and 8 5 % p e r c h l o r i c a c i d s . 

Racks o f t u b e s a r e t h e n p l a c e d on an e l e c t r i c a l h o t p l a t e , b r o u g h t 

t o a g e n t l e b o i l hour) and d i g e s t e d f o r 4^ h o u r s . Samples 

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

c r u c i b l e h e a t e d by a bunsen b u r n e r b e f o r e t h e a c i d m i x t u r e i s 



added. D i g e s t i o n i s p e r f o r m e d i n a s t a i n l e s s s t e e l fume hood. 

A f t e r d i g e s t i o n t u b e s a r e removed from t h e h o t p l a t e 

and t h e volume i s b r o u g h t up t o 5 ml w i t h d e i o n i z e d w a t e r . The 

tubes a r e shaken t o mix t h e s o l u t i o n and t h e n c e n t r i f u g e d f o r 

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

Mo d e t e r m i n a t i o n . 



V 

MOLYBDENUM DETERMINATION 

1. T r a n s f e r a 1 ml a l i q u o t o f d i g e s t i o n s o l u t i o n i n t o a c l e a n 

t e s t t u b e . 

2. Add 2 ml o f a f r e s h l y p r e p a r e d m i x t u r e c o m p r i s i n g 1:1 5% 

KSCN s o l u t i o n and 1 5 % S n C l 2 s o l u t i o n . 

3. Make up t o 10 mis w i t h d e m i n e r a l i z e d w a t e r . 

4. Add 1 ml i s o p r o p y l e t h e r , c o r k t u b e and shake f o r 45 mi n u t e s * 

5. E s t i m a t e Mo c o n t e n t by m a t c h i n g i n t e n s i t y o f amber-yellow 

c o l o u r i n s o l v e n t phase w i t h a s t a n d a r d s e r i e s . 

S t a n d a r d Molybdenum S o l u t i o n s 

S t o c k S t a n d a r d S o l u t i o n (100 pq/ml) - D i s s o l v e .015 gms o f 
M0O3 i n 5 ml cone. NaOh and make up t o 100 ml w i t h deminer­
a l i z e d H 20. T h i s s o l u t i o n must be made up b i - m o n t h l y . 

W o r k i ng S t a n d a r d S o l u t i o n (10 j i g / m l ) - P i p e t t e 10 ml o f 100 
gamma/ml s t o c k s o l u t i o n i n a 100 ml v o l u m e t r i c f l a s k and 
make up t o 100 ml w i t h d e m i n e r a l i z e d H 20. 
Molybdenum S t a n d a r d s o f A n a l y s e s f o r S o i L , S i l t & Rock C h i p 
To 11 c l e a n 16 x 100 mm t e s t t u b e s marked a t 5 ml mark, 
p i p e t t e t h e f o l l o w i n g amounts o f s t a n d a r d s o l u t i o n : 

mis o f 10 ^ l j / m l Mo S o l u t i o n ppm 

0.2 4 
0.4 8 
0.8 16 
1.2 24 
2.0 40 

mis o f 100 ji^/mL Mo S o l u t i o n ppm' 

0.4 80 
0.6 120 
0.8 160 
1.2 240 . 
1.6 320 

• 2.0 400 

- t h e n make up t o 5 ml 



v i 

To 16 x 150 ml t e s t t u b e s p i p e t t e 1 ml from each o f t h e 
11 s t a n d a r d s made above. A f t e r t h e s t a n d a r d s o l u t i o n has 
been added, t h e f o l l o w i n g s o l u t i o n s a r e t o be p i p e t t e d i n 
t h e s t a n d a r d t u b e s . 

1) 1 ml o f HC1 
2) 2 drops o f F e C l 3 ( 1 % s o l u t i o n ) 
3) 1 ml o f 5% KSCN s o l u t i o n 
4) 1 ml o f 1 5 % S n C l 2 s o l u t i o n 
5) Make up t o 10 ml w i t h H 20 
6) 1 ml i s o p r o p y l e t h e r 
7) Stopper and shake f o r 45 seconds. 

Molybdenum D e t e r m i n a t i o n i n Waters 

1) Measure pH o f samples w i t h pH meter 
2) T r a n s f e r 50 mis o f sample i n t o 125 ml s e p a r a t o r y f u n n e l 
3) Add 5 mis d i l u t e ( 1 : 1 ) H C 1 
4) Add 4 mis o f a m i x t u r e c o m p r i s i n g 1 p a r t 1% F e C l 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 mis 15% S n C l 2 

6) Add 2 mis i s o p r o p y l e t h e r , shake f o r 30 seconds and 
a l l o w phases t o s e t t l e 

7) D r a i n o f f water l a y e r s , r e t a i n i n g o r g a n i c l a y e r i n t o 
13 x 100 mm t e s t t u b e . Compare w i t h s t a n d a r d s . 

Molybdenum S t a n d a r d s - L a b e l 10 c l e a n t e s t t u b e s 0, 4, 10, 
16, 20, 40, 50, 60, 70, and 80 ppb, t o t h e r e s p e c t i v e t u b e s 
p i p e t t e t h e f o l l o w i n g volumes o f 1 gamma/ml Mo work s o l u t i o n : 

mis o f l - j i g / m l Mo S o l u t i o n ppb 

.20 4 

.50 10 , 

.80 ' ' • '' ' : ' 16 
1.00 20 
2.00 40 
2.50 50 
3.00 60 
3.50 70 
4.00 80 

A f t e r t h e s t a n d a r d s o l u t i o n has been added, t h e f o l l o w i n g 
s o l u t i o n s a r e t o be p i p e t t e d i n t o t h e s t a n d a r d t u b e s : 

1) 1 ml 1:1 HC1 s o l u t i o n 
2) 2 drops o f 1% F e 2 ( S 0 4 ) 3 ( N H 4 ) ? S 0 4 
3) 2 mis o f 1 5 % KSCN s o l u t i o n 
4) 1 ml o f 1 5 % S n C l 2 s o l u t i o n 
5) 1 ml o f i s o p r o p y l e t h e r 
6) S t o p p e r and shake f o r 45 seconds. 



V l l 

COPPER DETERMINATION 

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

P e r k i n - E l m e r 290B atomi c a b s o r p t i o n , s p e c t r o p h o t o m e t e r from 

w h i c h t h e Cu c o n c e n t r a t i o n i s r e a d on t h e s c a l e . 

I n s t r u m e n t s e t t i n g s a r e : 

Coarse Wavelength C o n t r o l 280.1 
S l i t W i d t h 7 A° 
Lamp C u r r e n t 5 ma 
A c e t y l e n e F l o w 14.0 
A i r F l ow 14.0 

The i n s t r u m e n t i s c a l i b r a t e d such t h a t t h e maximum 

s c a l e r e a d i n g c o r r e s p o n d s t o 20 ppm i n s o l u t i o n i e : 200 ppm 

i n t h e sample. Samples w i t h Cu c o n t e n t s o f ove r 200 ppm a r e 

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

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



pH MEASUREMENTS 

S o i l and d r a i n a g e sediment samples a r e dampened w i t h 

w ater i n a g l a s s beaker t o a p a s t y c o n s i s t e n c y . D e m i n e r a l i z e d 

water i s used f o r t h i s purpose as i t 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 o f t h e sample. Measurement 

i s made w i t h a F i s h e r Acumet pH meter. E l e c t r o d e s 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 . A 30 minute warm up t i m e i s a l l o w e d f o r 

the i n s t r u m e n t each morning. A 10 ml a l i q u o t i s t a k e n from 

w a t e r samples f o r pH measurement* 



APPENDIX I I 

ANALYSIS OF GEOCHEMICAL SOIL AND ROCK CHIP SAMPLES 

ROCK CHIP SAMPLES SOIL SAMPLES 

Sample Number Mo CU N i Sample Number pH MO Cu N i 

680FT 1235 2 120 680FS 1242 36 20 
1236 24 170 - 1243 - — 32 22 
1237 2 145 112 1244 - 26 15 
1238 0 130 112 1245 6.7 - 50 22 
1248 4 200 125 1246 - - 34 15 
1250 - 24 170 1247 - - 38 22 
1255 2 145 — 1249 - - 36 17 
1256 0 72 — 1251 - - 60 37 
1257 — 34 20 1252 - - 44 22 
1263 2 184 — ' 1253 - - 100 20 
1264 0 140 - 1254 - - 77 22 
1266 — 230 85 1258 - - 48 22 
1267 2 380 155 1259 - - 60 35 
1269 16 130 187 1260 - - 68 25 
1279 0 126 1261 - - 25 12 
1280 1 — — — 1262 6.2 — 32 17 
1281 2 920 — 1265 - - 12.4 22 
1282 0 2200 — 1268 - - 210 30 
1283 — 4000 — 1270 - 46 15 
1284 - 65 80 1271 - - 56 12 
1285 2 720 — 1272 6.9 - 30 17 
1286 2 3300 65 1273 - - 30 12 
1287 - 520 87 1274 - - 30 15 
1290 2 108 — 1275 - - 32 30 
1292 - 96 100 1276 - - 36 20 
1296 2 150 55 1277 - 28 12 
1298 2 110 95 - 1278 - - 58 17 
1346 - 1600 50 1288 6.5 - 84 25 
1798 0 1800 62 1289 6.5 - 16(L„ 60 
1799 0 3800 70 1291 6.5 - 75 15 
1800 0 2350 90 1293 6.5 - 38 20 
1805 0 520 50 1294 6.4 0 36 12 
1955 0 900 87 1295 -. - 42 17 
1956 0 56 92 1297 6.2 - 37 22 
2791 — — — 1299 — - 16 17 

680RT 758 0 2250 70 1778 6.0 0 800 12 
1779 - 0 80 25 

SOIL SAMPLES 1780 6.3 0 80 20 
1781 - 0 360 20 

Sample Number pH Mo Cu N i 1782 - 6 1500 18 
1783 - 12 4000, 15 

680FS 1239 — 32 15 — 1784 - 0 46 14 
1240 - — - 22 22 1785 6.2 0 78 19 
1241 - 38 17 1786 f mm 0 84 17 



Sample Number PH MO Cu N i 

680FS 1787 0 60 21 
1788 - 0 70 17 
1789 • - 0 80 22 
1790 - 0 40 23 
1791 5.3 0 90 17 
1792 - 0 48 15 
1793 - 0 54 12 
1794 - 6 960 7 
1795 - 2 170 25 
1796 5.9 0 72 25 
1797 0 1460 31 

680RS 759 _ 2 . 65 37 
760 - 0 40 37 
761 - 0 38 25 
762 - 0 50 30 
763 6.7 0 115 40 




