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SUMMARY 

Approximately 350 s o i l s i t e s were tes t e d using the Bloom " T o t a l 

Heavy Metals" and Holman Copper methods on the Mount S i c k e r 

property (Tyee-Lenora). The BF s o i l h o r i z o n was sampled where 

a v a i l a b l e at 25 metre i n t e r v a l s along l i n e s 50 metres to 100 

metres apart; the BM hor i z o n was sampled where the BF h o r i z o n was 

absent. Areas of ex t e n s i v e contamination were avoided, or where 

sampled were c l e a r l y noted on the geochemical map. 

One major anomaly some 800 metres long, open to the west, and 

averaging 100 metres wide was o u t l i n e d where values commonly 

exceed 10+. Two subareas w i t h i n t h i s zone not o b v i o u s l y r e l a t e d 

to contamination merit a second ground i n s p e c t i o n . 

One zone north, and four zones south of the main trend represent 

geochemical f e a t u r e s of i n t e r e s t . Each averages 100 metres 

across and i s c h a r a c t e r i z e d by maximum values i n the 3.5 to 10 + 

range, weaker i n c o n t r a s t to background than the zone where 

contamination i s obvious. Overburden cover i n a l l areas i s t h i n 

and r e s i d u a l i n nature. D e t a i l e d g e o l o g i c a l mapping and sampling 

i s recommended to be the f i r s t followup procedure, followed by 

tr e n c h i n g to bedrock i f e a r t h moving equipment i s r e a d i l y 

a v a i l a b l e and inexpensive. Otherwise, g e o p h y s i c a l methods 
* 

s e a r c h i n g f o r conductors, f a u l t s and a l t e r a t i o n zones might be 



considered to l o c a t e d r i l l t a r g e t s . Geochemically anomalous 

areas d e f i n e d by t h i s study should be followed up in view of 

t h e i r p r o x i m i t y to the known Tyee and Lenora massive s u l p h i d e 

o c c u r r e n c e s . 

RECOMMENDATIONS 

1. A v a i l a b l e s o i l samples should be t e s t e d f o r a minimum element 

s u i t e of copper, l e a d , z i n c , s i l v e r , g o l d and cadmium based 

on past p r o d u c t i o n s t a t i s t i c s i n t h i s area. Multielement 

a n a l y s i s i s to be recommended. 

2. Confirmed of Bloom t e s t anomalies by (1) above would be 

f u r t h e r i n v e s t i g a t e d using mapping and bedrock chip sampling 

techniques and/or t r e n c h i n g to bedrock across anomalous 

zones. The o b j e c t i v e of t h i s work i s to l o c a t e the "root 

zones" of the s o i l anomaly. 

3. C o n c u r r e n t l y or subsequently g e o p h y s i c a l methods could be 

a p p l i e d to assess p o t e n t i a l bedrock sources. Conducting 

recommendation (2) before recommendations (3) would be based 

on low c o s t s of m o b i l i z a t i o n of e a r t h moving equipment and 

the need to know g e o l o g i c a l c o n t r o l s i n advance of d e c i s i o n s 

r e l a t i n g to the type of g e o p h y s i c a l method which would be 

most a p p r o p r i a t e . 
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INTRODUCTION 

The Mount S i c k e r property c o n s i s t s of the Tyee and Lenora Mines 

which produced copper, gold and s i l v e r between 1898 and 1907. 

The Tyee property returned to p r o d u c t i o n between 1943 and 1947 

and again i n 1951 and 1964. In l a t t e r years l e a d , z i n c and 

cadmium were a l s o recovered. 

Discovery and e x p l o r a t i o n h i s t o r y of the p r o p e r t i e s i s recorded 

elsewhere ( M u l l e r et a l , 1981). In recent years, i n t e r e s t i n the 

areas has been generated by the t o p i c a l nature of volcanogenic 

massive s u l p h i d e e x p l o r a t i o n and the b e l i e f that e a r l y feuding 

between owners of the Tyee and Lenora Mines proved 

c o u n t e r p r o d u c t i v e to e f f i c i e n t e x p l o i t a t i o n and e x p l o r a t i o n of 

the Mount S i c k e r d e p o s i t s . T h i s promotes the b e l i e f that a 

s u f f i c i e n t tonnage of ore may remain i n known workings and/or i n 

the immediate surroundings to be of economic i n t e r e s t . 

The geochemical s o i l survey was undertaken to l o c a t e sub-

outcropping exposures of- massive s u l p h i d e occurrences near the 

two o l d mines. Contamination i s a problem i n the v a l l e y below 

mine workings, but sampling was conducted n e v e r t h e l e s s i n view of 

the p o s s i b i l i t y of a d d i t i o n a l v i r g i n d i s c o v e r i e s being made 

a s s o c i a t e d with favourable geology near the past producers. T h i s 

r e p o r t d e s c r i b e s r e s u l t s of the geochemical survey. 





LOCATION AND ACCESS 

The Mount S i c k e r property l i e s at an e l e v a t i o n of 600 metres, II 

km northwest of Duncan, B.C. on Vancouver I s l a n d (see i n s e t , F i g . 

1). The property can be reached from the j u n c t i o n of the Youbou 

and Cowichan Lake roads by t r a v e l l i n g 23.6 km eastward to Somenos 

Road, 0.4 km along Somenos Road before t u r n i n g onto the Mount 

Prevost Road. T u r n o f f from the Mount Prevost Road i s to the 

r i g h t a f t e r 5.1 km, and then to the l e f t at Three Ribbons on a 

t r e e at 0.4 km. The Mines Road i s l a b e l l e d at 1.6 km. 

The dumpsite at the Tyee Mine can be reached by high c l e a r a n c e 

two wheel d r i v e v e h i c l e s . T r a v e l on much of the property along 

the numerous road r e q u i r e s a four wheel d r i v e v e h i c l e . 

CLIMATE 

Mount S i c k e r l i e s i n a temperate c l i m a t e . Annual r a i n f a l l i s 

about 150 cm per year. P r e c i p i t a t i o n i s g r e a t e s t i n the winter 

and lowest i n the summer. 

GEOLOGY 

Regional geology of the p r o p e r t y i s found i n Clapp (1912). The 

f o l l o w i n g i s a summary of d e t a i l e d geology on the p r o p e r t y . 



Two p a r a l l e l s u l p h i d e bodies (north and south) are b e l i e v e d to be 

massive to p a r t i a l replacement of S i c k e r group f o l d e d t u f f s and 

s c h i s t s bounded by s o d i c r h y o l i t e porphyry. Fine grained d i o r i t e 

forms s i l l - l i k e bodies, and coarse g r a i n e d d i o r i t e forms 

i r r e g u l a r masses and dykes which int r u d e the sediments. A l l rock 

types are o l d e r than the ore bodies which l i e along two main 

d r a g f o l d s and were d i s p l a c e d by two main east-west f a u l t s . Two 

ore types occur. B a r i t e ore i s a f i n e g r a i n e d mixture of p y r i t e , 

c h a l c o p y r i t e , s p h a l e r i t e and minor galena i n a b a r i t e - c a l c i t e -

quartz gangue, f r e q u e n t l y banded with c h a l c o p y r i t e - p y r i t e and 

s p h a l e r i t e l a y e r s . Quartz ore i s mainly quartz and c h a l c o p y r i t e 

and occurs i n long l e n t i c u l a r masses r e p l a c i n g b a r i t e ore and 

e n c l o s i n g s c h i s t s . Both north and south orebodies were mined on 

the Tyee and Lenora. 

LAND STATUS 

The s t a t u s of claims around the Tyee and Lenora d e p o s i t s are 

shown on F i g u r e 1. 

GEOCHEMICAL SURVEY 

1. Landscape, Topography, Drainage 

The property i s c h a r a c t e r i z e d by subdued mountainous 

topography, steep s l o p e s of 20° being common. A s e r i e s of 

creeks d r a i n s the c e n t r a l p o r t i o n of the g r i d area, 

c o a l l e s c i n g in the west i n t o a s i n g l e channelway. 
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2. Overburden, S o i l s and V e g e t a t i o n 

Overburden i s g e n e r a l l y t h i n , averaging 1 to 2 metres in 

t h i c k n e s s , ranging i n the south up to perhaps 5 metres. 

Re s i d u a l overburden and r e s i d u a l overburden mixed with 

g l a c i a l t i l l predominate. Talus and overgrown t a l u s are 

found over steeper slopes where outcrop i s abundant. An 

a b l a t i o n g l a c i a l t i l l t y p i f i e s the southern p o r t i o n of the 

western h a l f of the g r i d . 

S o i l s are f r e e l y d r a i n e d . S o i l s are commonly podzols, with 

a red brown BF h o r i z o n t y p i c a l . S o i l development has been 

l e s s intense near t a l u s d e p o s i t s and s o i l formation has 

proceeded only to the stage of b r u n i s o l development t y p i f i e d 

by a medium o l i v e brown BM h o r i z o n . S o i l d i s t u r b a n c e 

r e p r e s e n t s a s e r i o u s problem near e x i s t i n g workings, 

t a i l i n g s , roads, and l e a c h p i l e s . 

The p roperty i s covered by a second g e n e r a t i o n growth of 

Douglas F i r , p o r t i o n s reaching marketable s t a t u s . The mine 

workings area has been n a t u r a l l y r e f o r e s t e d by p o p l a r . 

3. Sample C o l l e c t i o n 
y 

Approximately 500 gm of sample was taken over a p o r t i o n of 

the g r i d at 25 metre i n t e r v a l s along l i n e s 50 metres to 100 
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metres apart. S o i l p i t s were excavated with a shovel to a 

30 cm or deeper depth, the s o i l horizons examined, and 

m a t e r i a l taken from the BF h o r i z o n (or the BM where the BF 

was absent). F i e l d notes were recorded on s i t e and a 

p l a s t i c f l a g or p i c k e t marked the sample l o c a t i o n . S o i l s 

were t e s t e d at 350 s i t e s on l o c a t i o n . F i e l d notes and 

r e s u l t s are t a b u l a t e d i n Appendix 1. 

4. Geochemical A n a l y s i s 

A constant volume of s o i l was analyzed using the Bloom 

" t o t a l heavy metals" (THM) and Holman Copper t e s t s . S o i l 

samples returned from the f i e l d were a i r d r i e d at ambient 

temperatures and are a v a i l a b l e f o r chemical a n a l y s i s at the 

l a b o r a t o r i e s of the B.C. Department of Mines i n V i c t o r i a . 

A n a l y t i c a l procedures are found i n Appendix 2. 

5. Method of Data Handling 

Histograms were drawn of r e s u l t s f o r each f i e l d t e s t . 

O b v iously anomalous r e s u l t s r e p r e s e n t i n g contamination were 

not considered by the histogram a n a l y s i s but have been 

contoured w i t h i n the most anomalous contour l e v e l . 

Remaining values d e f i n e one p o p u l a t i o n having 

c h a r a c t e r i s t i c s of a normal d i s t r i b u t i o n (see Appendix 3 ) . 



The upper 5% of the data were d e f i n e d as being h i g h l y 

anomalous, and a second 5% of next h i g h e s t values were 

contoured as being weakly anomalous. About 10% of the 

survey area i s considered i n t e r e s t i n g f o r purposes of 

followup. 

DESCRIPTION OF RESULTS 

1. THM ( F i g . 2) 

The THM r e s u l t s are dominated by an east-west trending zone 

(No. 1) at l e a s t 800 metres long, open to the west, 

averaging 100 metres wide. Values o f t e n exceed 10. The 

anomaly i s a s s o c i a t e d with known mine s i t e s , dumps, 

t a i l i n g s , roadbeds, a d i t s , l e a ch s i t e s e t c . ; sources of 

obvious contamination along the v a l l e y bottom. The g r e a t 

age of the s p o i l s has made i d e n t i f i c a t i o n of obvious 

contaminated sources d i f f i c u l t i n some areas, such as along 

L5W/6+50S and L1E/6+50S, where a d d i t i o n a l work i s needed to 

c o n f i r m or otherwise e x p l a i n apparent v i r g i n anomalies along 

the v a l l e y f l o o r . 

North of the main trend l i e s a two p o i n t , 100 metre long 

zone (No. 2), d e f i n e d by values of 4 and 5. P o s s i b l e 

contamination i s e v i d e n t near the western edge of the 

anomaly. The source of metal f o r the remainder of the 
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anomaly i s not o b v i o u s l y contamination, and the area merits 

a second i n s p e c t i o n . 

More outstanding are a c l u s t e r of four zones ( l a b e l l e d No. 

3, 4 f 5, and 6) to the south of the main trend. These tend 

to be multisample anomalies having an approximate east-west 

or west-northwest trend and an average width of 25 to 50 

metres. P o t e n t i a l l y , a bedrock source may have an o v e r a l l 

400 metre l a t e r a l s t r i k e extent. Maximum values are 

g e n e r a l l y i n the 3.5 to 7.5 range with two values of 10+. 

At the l o c a t i o n along L1W (No. 3), ground bedrock chips of 

l o c a l outcrop a l s o i n d i c a t e d a p o s i t i v e THM r e s u l t . 

L i n e s 2W and 3W which i n i t i a l l y gave anomalous r e s u l t s 

between 9S and 10S i n 1984 could not be repeated, but 

adjacent l i n e s 2+50W and 3+50W i n 1985 gi v e r e s u l t s s i m i l a r 

to the 1984 work. Readings along the southern p o r t i o n of 

L3W are c o n s i s t e n t l y at 2, a l e v e l s l i g h t l y higher than 

recorded elsewhere on the g r i d , suggesting a n a l y t i c a l e r r o r 

and/or contaminated reagents i n 1985 along L3W. 

Holman ( F i g . 2) 

Holman values tend to be below the d e t e c t i o n l i m i t , and a l l 

measurable values are consi d e r e d anomalous. The t a i l i n g s 
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area reports the h i g h e s t values. Elsewhere L2+50W retur n s 

weakly anomalous r e s u l t s which are not matched by comparable 

fea t u r e s on e i t h e r L2W or L3W. One anomalous value of 0.5 

i s found at the south end of L2E i n an area of otherwise 

background v a l u e s . 

DISCUSSION OF RESULTS 

The main anomaly i s probably due to a v a r i e t y of contaminated 

sources and i s not of f u r t h e r i n t e r e s t . Zones north and 

p a r t i c u l a r l y south of the main trend p o t e n t i a l l y represent new 

massive s u l p h i d e occurrences trending approximately p a r a l l e l to 

the known ore zones. These should be i n v e s t i g a t e d . 

Overburden cover appears t h i n and l o c a l l y d e r i v e d ( r e s i d u a l ) and 

outcrop i s abundant i n many areas. Geochemical anomalies 

probably r e f l e c t l o c a l bedrock sources expected to l i e w i t h i n 50 

to 100 metres upslope of a r e s p e c t i v e s o i l anomaly. 

S o i l anomalies can be followed up r e l a t i v e l y i n e x p e n s i v e l y by 

g e o l o g i c a l i n s p e c t i o n and t r e n c h i n g . G e o p h y s i c a l surveys might 

a l s o a s s i s t by i d e n t i f y i n g p o t e n t i a l bedrock zones of i n t e r e s t 

which could a l s o be trenched. The most promising anomalies on 

followup could then be t a r g e t s f o r a diamond d r i l l program. 



CONCLUSIONS 

The s o i l geochemical survey has h i g h l i g h t e d contamination r e l a t e d 

anomalies w i t h i n which l i e p o s s i b l y two areas of i n t e r e s t 

seemingly u n r e l a t e d to o l d workings. More outstanding are four 

m e t a l - r i c h zones 250 metres south of the Tyee-Lenora. The 400 

metre long anomalous zone merits p r i o r i t y followup. 
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APPENDIX 2 

ANALYTICAL PROCEDURES 



14. 212 )irook. c;b;.m^ 
North Vancouver, B. C. 

HEAVY METALS IN STREAM SEDIMENTS 

3L0QM TEST TOR EXCHANGEABLE HEAVY METALS 

F i e l d equipment: and apparatus (I K i t ) 
I - f i e l d k i t 
L - 100 n l . graduate c y l i n d e r 
6 - pyre:-: t e s t : ' j e s - c a l i b r a t e d 
1 - 250 n l . brcva p l a s t i c b o c t l e s 
2 - 250 :?.!. p l a s t i c wash b o t t l e s 
6 - po l y e t h y l e n e stoppers 
1 - v o l u m e t r i c scoop - approx. 0.25 gm. 

F i e l d Chemicals 
2,5 l i t e r s prepared 3!oom b u f f e r 
2 l i t e r s Benzene 
5 - 1 0 :?.g. capsules D i t h i z o n e . 

P r e p a r a t i o n c f d i t h i z o n e stock s o l u t i o n - 0.01% 
D i s s o l v e 10 nig. (1 capsule) of Di c h i z o n e i n 100 mis. of Benzene 
Shake f o r about 3 niinutes to di s s o L v e . 

ml U l l i t e r s 
of Dichizone 
so l u t i o n 

5 mis . of 
B u f f e r 

P r e p a r a t i o n of working d i c h i z o n e s o l u t i o n - 0.002% 
D i l u t e 1 p a r t 0.01% d i c h i z o n e s t o c k s o l u t i o n w i t h A p a r t s c l e a n Benzene. 

Note 1: Both 0.C1% and 0.0-02% D i t h i z o n e s o l u t i o n s s h o u l d be kept i n dark c o n t a i n e r s , 
(e.g. P l a s t i c b o t t l e s wrapped i n aluminum f o i l . ) 

PROCEDURE: 
1. Measure one s c o o p f u l of sample, l e v e l e d w i t h s p a t u l a , and tap i n t o marked 

t e s t Cube. 
2. Add Bloom B u f f e r s o l u c i o n Co 5 ml. mark. 
3. Add 1 n l . of 0.002% Dichizone i n Benzene, b r i n g i n g l e v e l Co 6 ml. mark. 
4. I n s e r t s t o p p e r and shake 50 times. 
5. Allow D i t h i z o n e s o l u t i o n Co c o l l e c t a t s u r f a c e of l i q u i d and observe c o l o r . 

I f green, r e c o r d 0; i f b l u e , r e c o r d 1; i f r e d , proceed w i t h step 6. 
6. Add 1 s i , more of 0.002% D i t h i z o n e s o l u t i o n , b r i n g i n g the l e v e l to 7 ml. mark 

and shake 15 t i t l e s . I f c o l o r i s b l u e , r e c o r d 2; i f p u r p l e or red, repeat the 
shakeout adding D i t h i z o n e s o l u t i o n i n i n c r e m e n t of 3 mis, 5 mis u n t i l b l u e -
grey end p o i n t i s reached. Record t o t a l voLume of D i t h i z o n e s o l u c i o n needed 
Co reach b l u e - g r e y end p o i n t . 

Note 2: One r . l . of the 0.002% D i t h i z o n e s o l u t i o n ac Che bl u e - g r e y end p o i n t i s 
roughly e q u i v a l e n t to 2 p a r t s p e r m i l l i o n exchangeable heavy metals (as Z i n c ) . 

. T o t a l heavy rr.etal content i n samples- may be as much as 20 times g r e a t e r . 

Note 3: As the Bloom b u f f e r c o n t a i n s ammonium h y d r o x i d e , t h i s s o l u t i o n s h o u l d be kept 
w e l l capped. 
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N o r t h V a n c o u v e r , B. C. 

COPPER IN STREAM SEDIMENTS 

HOLMAN TEST FOR EXCHANGEABLE COPPER 

2.5 l i n e r s p r e p a r e d Holman b u f f e r 
2 l i c e r s Benzene 
5 - 1 0 mg. c a p s u l e s D i c h i z o n e 

P r e p a r a t i o n o f d i c h i z o n e s t o c k s o l u t i o n - 0.01% 
D i s s o l v e 10 mg. (1 c a p s u l e ) o f D i t h i z o n e i n 100 m i s . o f Eenzene 
Shake f o r about 3 m i n u t e s t o d i s s o l v e . 

P r e p a r a t i o n o f w o r k i n g d i t h i z o n e s o l u t i o n - 0.002% 

F i e l d e q u i p m e n t and a p p a r a t u s (1 K i t ) 
1 - f i e l d k i t 
1 - 100 m l . g r a d u a t e c y l i n d e r 
6 - p y r e x t e s t t u b e s - c a l i b r a t e d 
1 - 250 m l . brown p l a s t i c b o t t l e s 
2 - 250 m i . p l a s t i c wash b o t t l e s 
6 - p o l y e t h y l e n e s t o p p e r s 
1 - v o l u m e t r i c scoop - a p p r o x 0.25 gin. 

F i e l d C h e m i c a l s 

M i l l i l i t e r s 
o f D i t h i z o n e 
s o l u t i o n 

5 m i s . o f 
B u f f e r 

D i l u t e 1 p a r t 0.01% d i t h i z o n e s t o c k s o l u t i o n w i t h h p a r t s c l e a n Benzene. 

S'ote 1: B o t h 0.01% and 0.002% D i t h i z o n e s o l u t i o n s s h o u l d be k e p t i n d a r k 
c o n t a i n e r s , ( e . g . P l a s t i c b o t t l e s w r a p p e d i n aluminum f o i l . ) 

[PROCEDURE: 
1. M e a s u r e one s c o o p f u l o f s a m p l e , l e v e l e d w i t h s p a t u l a , and tap i n t o 

m a rked t e s t t u b e . 
2. Add Holman B u f f e r s o l u t i o n t o 5 m l . mark. 
3. Add 1 m l . o f 0.002% D i t h i z o n e i n B e n z e n e , b r i n g i n g l e v e l t o 6 m l . mark. 
4. I n s e r t s t o p p e r and s h a k e 50 t i m e s . 
5. A l l o w D i t h i z o n e s o l u t i o n to c o l l e c t a t s u r f a c e o f i i q u i d and o b s e r v e c o l o r 

I f g r e e n , r e c o r d 0; i f b l u e , r e c o r d 1; i f r e d , p r o c e e d w i t h s t e p 6. 
6. Add 1 m l . more o f 0.002% D i t h i z o n e s o l u t i o n , b r i n g i n g t h e l e v e l t o 7 m l . 

mark and s h a k e 15 t i m e s . I f c o l o r i s b l u e , r e c o r d 2; i f p u r p l e o r r e d , 
r e p e a t t h e s h a k e o u t a d d i n g D i t h i z o n e s o l u t i o n i n i n c r e m e n t s o f 3 m i s , 5 
m i s u n t i l b l u e - g r e y end p o i n t i s r e a c h e d . R e c o r d t o t a l volume o f 
D i t h i z o n e s o l u t i o n needed t o r e a c h b l u e - g r e y end p o i n t . 

S'ote 2: 

Cote 3: 

One m l . o f the 0.002% D i t h i z o n e s o l u t i o n a t t h e b l u e - g r e y end p o i n t I s 
r o u g h l y e q u i v a l e n t t o 2 p a r t s p e r m i l l i o n e x c h a n g e a b l e COPPER. COPPER 
m e t a l c o n t e n t i n s a m p l e s may b e as much as 20 t i m e s g r e a t e r . 

As t h e Holman b u f f e r c o n t a i n s h y d r o c h l o r i c a c i d , . t h i s s o l u t i o n s h o u l d 
be k e p t we 11 capped. 

CHEMKX 
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APPENDIX 3 

HISTOGRAMS - THM AND COPPER TESTS 
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APPENDIX 4 

STATEMENT OF COSTS 
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APPENDIX 5 

STATEMENT OF QUALIFICATIONS 
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Abbreviated L i s t o£ Q u a l i f i c a t i o n s - S, J . Hoffman 

BSc 1969 - M c G i l l U n i v e r s i t y (Hons., Geology and Chemistry) 

MSc 1972 - The U n i v e r s i t y of B r i t i s h Columbia (Geochemistry) 

PhD 1976 - The U n i v e r s i t y of B r i t i s h Columbia (Geochemistry) 

P u b l i c a t i o n H i s t o r y (to September, 1985) 

9. Papers p u b l i s h e d i n r e f e r r e d j o u r n a l s (2 i n the l a s t 3 
y e a r s ) . 

2. Unpublished theses. 

1. Paper p u b l i s h e d i n a r e f e r r e d symposium s p e c i a l volume (0 i n 
the l a s t 3 y e a r s ) . 

5, Papers submitted f o r p u b l i c a t i o n , a w a i t i n g p r i n t . 

2. Manuals awaiting p u b l i c a t i o n d e c i s i o n . 

L i s t of Memberships 

1. G e o l o g i c a l A s s o c i a t i o n of Canada, s i n c e 1967. 

2. Canadian I n s t i t u t e of Mining and M e t a l l u r g y , s i n c e 1973. 

3. A s s o c i a t i o n of E x p l o r a t i o n Geochemists, s i n c e 1973. 

4. American S o c i e t y of Agronomy, s i n c e 1973. 

5. Geochemical S o c i e t y , s i n c e 1983. 

Other Q u a l i f i c a t i o n s 

1. I n s t r u c t o r - B.C. Department of Mines, Northwest Mining 
A s s o c i a t i o n , U n i v e r s i t y of B r i t i s h Columbia, M c G i l l 
U n i v e r s i t y , B.C. and Yukon Chamber of Mines. 

2. Speaker, CIM ( P r i n c e George), Geoscience C o u n c i l 
( Y e l l o w k n i f e ) , Quebec Department of N a t u r a l Resources 
(Quebec C i t y ) . 

3. E x t e r n a l Examiner, U n i v e r s i t y of C a l g a r y . 

4. Chairman, GOLD-81 symposium (1981 - Vancouver), GEOEXPO/86 
symposium (1986 - Vancouver.) 

5. C o u n c i l Member, AEG, 1980 - 1984. 

6. Vi c e p r e s i d e n t , AEG, 1985 - 1986. 

7. Business e d i t o r , GOLD-81 proceedings. 

8. Member, committee to determine P. Geol. q u a l i f i c a t i o n s . 
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