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MINERAL0GT OF THE TOOTS EE RIVER LSAD-SILVEH DEPOSIT 

INTRODUCTION 

The enc losed r e p o r t i s based on an examinat ion o f massive galena specimens 

from i>he l e a d ^ s i l v e r d e p o s i t near i 'ootsee ^ i v e r , i n n o r t h e r n B r i t i s h Co lumbia . 

M i c r o s c o p i c , p e t r o g r a p h i c ^ X - r a y , and micro chemical methods were employed 

to i d e n t i f y m i n e r a l s c o n t a i n e d w i t h i n the specimens. 

Assay v a l u e s c o n t a i n i n g up to 300 o z . o f s i l v e r per t o n have been r e p o r t e d 

from t h i s p r o p e r t y . £he purpose o f t h i s s tudy was t o i d e n t i f y the ore m i n e r a l s 

from t h i s prospect and to d i s c o v e r any t e x t u r a l r e l a t i o n s h i p s and m i n e r a l 

a s s o c i a t i o n s which may e x i s t and serve as a guide to the l o c a l i s a t i o n o f 

s i l v e r v a l u e s , 

LOCATION 

The ^botsee R i v e r p r o p e r t y l i e s near the i n t e r s e c t i o n o f l a t i t u d e 59 degrees 

50 minutes and longt i tu .de 130 degrees 30 m i n u t e s , j u s t south o f the B r i t i s h 

^olumbia-Yukon b o r d e r . The A l a s k a Highway i s w i t h i n t^en m i l e s o f t h i s p r o p e r t y 
i 

and p r o v i d e s a major access r o u t e t o the area* 

» 

HISTORY 

The Tootsee " i v e r depas i t was f i r s t d i s c o v e r e d i n 1956 by a group o f 

http://longtitu.de


Hungarian p r o s p e d t o r s . The p r o p e r t y was t h e n opt ioned to the ^onwest ^ x p l o r a t 

Go, whsse northex*n o f f i c e i s at Whitehorse i n the Yukon T e r r i t o r y , Conwest car

r i e d out an e x p l o r a t i o n program i n the summer o f 1957 and d u r i n g t h i s t ime a 

road l i n k i n g the proper ty t o the A l a s k a H i g h l y was b u i l t . At present t h e o p t 

i o n h e l d by ^onwest has e x p i r e d and has not t o the a u t h o r ' s knowledge been r e 

newed. 

MINERALOGY-DESCRIPTION OF THE ORE MINERALS 

GALENA 

Galena i s the most abundant ore m i n e r a l on the proper ty and occurs i n 

mass ive , w e l l c r y s t a l l i z e d v e i n s . Judg ing from the s u i t e o f specimens examined 

o x i d i z a t i o n has been i n t e n s e near the s u r f a c e and i n p la ces much o f the ga lena 

has been r e p l a c e d by secondary m i n e r a l s . 

PYRRHOTITE 

P y r r h o t i t e was i d e n t i f i e d i n p o l i s h e d s e c t i o n by i t s brown to creamish 

c o l o r , p o s i t i v e r e a c t i o n s t o e t c h t e s t s w i t h HNQ^, H G l , and KOH, hardness o f 

D, and s t r o n g a n i s o t r o : i sm. 

I t ' s modes o f occurrence a r e : 1) as l a r g e euhedra l c r y s t a l s conta ined w i t h 

i n ga lena and i n some p l a c e s d i s r u p t i n g the c leavge t r a c e s o f g a l e n a , 2) as 

i r r e g u l a r shaped g r a i n s e x h i b i t i n g smooth c o n t a c t s w i t h ga lena and c o n t a i n i n g 

an o c c a s s i o n a l s m a l l rounded b l e b o f ga l ena , 3) as i r r e g u l a r shaped, smooth 

bordered g r a i n s i n contac t w i t h quartz and i n p l a c e s c r u d e l y r imrdng q u a r t z , 

4) i n contac t w i t h p y r i t e and e x h i b i t i n g smooth b o u n d a r i e s , 5) as corroded 

g r a i n s i n contact w i t h a n g l e s i t e which have a s e r i a t e t e x t u r e , 6) as smooth 

bounded g r a i n s i n contac t w i t h a n g l e s i t e and e x h i b i t i n g a core o r a t o l l t e x 

t u r e . 

P y r r h o t i t e was a common M i n e r a l i n p o l i s h e d s e c t i o n s examined but i s 

no t abundant. 



PYRITE 

P y r i t e was i d e n t i f i e d i n p o l i s h e d s e c t i o n by i t ! s poor p o l i s h , y e l l o w 

c o l o r , hardness o f 6 , and c r y s t a l form. 

Though not abundant p y r i t e was i d e n t i f i e d i n most p o l i s h e d s e c t i o n s exam

i n e d and occurs i n greater abundance than p y r r h o t i t e , 

P y r i t e occurs as s m a l l i s o l a t e d euhedra l cubes l e s s than 5 microns i n s i x e 

and as l a r g e r cube^, g e n e r a l l y found i n c l u s t e r s , which can been seen i n hand 

specimen. I n bo th occurrences i t i s c onta ined w i t h i n ga lena . The l a r g e r c l u s t e r 

ed cubes o f p y r i t e are g e n e r a l l y f r a c t u r e d and separated by ga lena . Some cubes 

e x h i b i t what appears to be a r e l i c t t e x t u r e sugges t ing they have been r e p l a c e d 

by g a l e n a . 

P y r i t e was a l s o noted i n contac t w i t h q u a r t z and p y r r h o t i t e . Where i t was 

seen i n contac t w i t h quar tz i t occured as smooth bounded g r a i n s which p r o j e c t 

i n t o the q u a r t z and o c c a s s i o n a l y as i s o l a t e d g r a i n s w i t h i n t h e q u a r t z . Where 

i t w a s i n contac t w i t h p y r r h o t i t e the mutual boundaries were smooth and r e g u i a r . 

TETRAHEDRITE 

T e t r a h e d r i t e can bes t be i d e n t i f i e d i n p o l i s h e d s e c t i o n by e t c h i n g the 

e n t i r e s e c t i o n w i t h }MOy U s i n g t h i s reagent the galena t a r n i s h e s b l a c k w h i l e 

t h e t e t r a h e d r i t e t a r n i s h e s f a i n t l y brown o r remains w h i t e . 

U s i n g t h e above method minor q u a n t i t i e s o f t e t r a h e d r i t e was i d e n t i f i e d 

i n s e v e r a l p o l i s h e d s e c t i o n s . I t occurs as s m a l l r o d s , rounded b l e b s and as 

i r r e g u l a r shaped, smooth bounded g r a i n s . I n s i z e t h e s e g r a i n s and rods range 

from 9 microns t o minute b l ebs which when seen under h i g h power appear as p i n 

p o i n t s . 

The t e t r a h e d r i t e i s c onta ined w i t h i n the ga lena and g e n e r a l l y shows a 

random d i s t r i b u t i o n . I n one s e c t i o n , however, the s m a l l p i n p o i n t b l e o s showed 

a tendancy to l i n e up p a r a l l e l t o the c leavage t r a c e s o f the g a l e n a . T h i s 



A 

tendancy was not w e l l developed and most o f b l e b s were randomly d i s t r i b u t e d 

but the o r i e n t a t i o n was s t r i k i n g i n some areas o f the s e c t i o n . ( P c e c t f t a h t i e v 

SPHALERITE 

I n one s e c t i o n s e v e r a l g r a i n s o f s p h a l e r i t e were i d e n t i f i e d , x hese g r a i n s 

average 10 microns i n s i z e and show smooth b o u n d a r i e s . They are now i n contact 

w i t h a n g l e s i t e but o r i g i n a l l y were probab ly conta ined w i t h i n the g a l e n a . 

I n the s e c t i o n s examined s p h a l e r i t e was r a r e i n o c currence . 

ANGLESITE 

A n g l e s i t e was noted i n p o l i s h e d s e c t i o n where i t occurs as a peplacement 

o f ga lena and p y r r h o t i t e . 

Where i t has r e p l a c e d the ga lena i t occurs p r i m a r l y as v e i n s guided by 

the c leavage t r a c e s o f t h a t m i n e r a l . However, i t a l s o occurs as i r r e g u l a r 

b l ebs w i t h i n the ga lena and i n one s e c t i o n i s prominent as a c o l l o f o r m mass 

r imming g a l e n a . 

The a n g l e s i t e seen i n contac t w i t h p y r r h o t i t e has been d e s c r i b e d above. 

I n some p laces the p y r r h o t i t e has been complete ly r e p l a c e d and t h e a n g l e s i t e 

i s now pseudomorphous a f t e r t h a t m i n e r a l . 

JAROSITS GROUP 

The o x i d i z e d ear thy m a t e r i a l which occurs as e n c r u s t a t i o n s o f the sur face 

o f t h e weathered specimens was examined i n an e f f o r t t o i d e n t i f y m i n e r a l s o f 

the j a r o s i t e group . 

^ m a l l amounts o f t h i s o x i d i z e d m a t e r i a l were dusted o f f the s u r f a c e of 

t h e specimens and i n an o i l immersion o f index 1.7191 wm examined under h i g h 

power w i t h a p e t r o g r a p h i e m i c r o s c o p i c . Most o f the specimens contained s m a l l 

l i g h t - b r o w n to y e l l o w i s h - b r o w n hexagonal p l a t e s w i t h an index o f r e f r a c t i o n 

g r e a t e r than t h a t o f the o i l . These p l a t e s i n d i c a t e the presence o f the j a r o s i t e . 

group . 



The author has e s t imated t h a t 20 o f the l a r g e s t such p l a t e s seen would be 

r e q u i r e d t o form a l i n e a c r o s s the m i c r o s c o p i c f i e l d . The m a j o r i t y o f t h e p l a t e s 

One p a r t i c u l a r type o f o x i d i z e d m a t e r i a l conta ined more t h a n an o c c a s s i o n a l 

hexagonal p l a t e of j a r o s i t e . Th is j a r o s i t e - r i c h m a t e r i a l has a f i n e - g r a i n e d 

ear thy appearance which i s s o f t and crumbly t o the t o u c h . I n c o l o r i t d i f f e r s 

from l i m o n i t e - r i c h m a t e r i a l . Whereas the l i i i i o n i t e - - r i c h m a t e r i a l has a r e d t o 

r u s t y appearance the j a r o s i t e m a t e r i a l i s a d u l l l i g h t - b r o w n c o l o r . 

T h i s m a t e r i a l was t e s t e d f o r s i l v e r u s i n g micro chemica l methods and gave a 

p o s i t i v e r e a c t i o n . 

X - r a y p a t t e r n s o f t h i s m a t e r i a l i n d i c a t e the presence o f a j a r o s i t e bu t 

c o n c l u s i v e r e s u l t s have been obscured by t h e presence o f extranecus m a t e r i a l . 

P e t r o g r a p h i c , micro c h e m i c a l , and x - r a y t e s t s i n d i c a t e the presence o f a 

m i n e r a l w i t h i n t h e j a r o s i t e group. The problem as t o whi ch s p e c i f i c j a r o s i t e 

m i n e r a l ( i e . j a r o s i t e , p l u m b o j a r o s i t e , a r g e n t o j a r o s i t e , o r a r g e n t i f e r o u s j a r o 

s i t e o r p lumbo jaros i t e ) has not been r e s o l v e d . Any o r a l l o f the above m i n e r a l s 

may be present and the author s t r o n g l y suspects the presence o f a s i l v e r - b e a r 

i n g j a r o s i t e . 

L i m o n i t e i s an abundant m i n e r a l o c c u r i n g on the sur face o f weathered galena 

as w e l l a long f r a c t u r e s and w i t h i n pockets i n the g a l e n a . 

Cerussite was i d e n t i f i e d i n specimens o f m a t e r i a l t h a t l a d been x - r a y e d 

f o r j a r o s i t e . I t i s p r o b a b l y i n t e r m i n g l e d w i t h l i m o n i t e and j a r o s i t e m a t e r i a l 

and has t h e same modes o f o c currence . 

were much s m a l l e r , however, than those d e s c r i b e d above. 

LIMONITE 

Ct&OSSlTE. 



PAEAGENESIS OF ORE DEPOSITION 

The m i n e r a l assemblage o f the *ootsee B i v e r d e p o s i t c o n t a i n mine a l s c h a r 

a c t e r i s t i c o f both hypothermal and mesothermal d e p o s i t s , 

x h e t e x t u r a l ev idence , though not c o n c l u s i v e , suggests two phases o f depos

i t i o n have occured and have been f o l l o w e d by a p e r i o d o f supergene a l t e r a t i o n . 

M i n e r a l s b e l i e v e d d e p o s i t e d d u r i n g t h e s e phases a r e : 

CONCLUSIONS 

Whi le assay retmras o f up t o 300 o z . o f s i l v e r per t o n s t r o n g l y suggests 

the presence o f a s i l v e r m i n e r a l none has been i d e n t i f i e d . The s i l v e r then i s 

probably conta ined p r i m a r l y w i t h i n the g a l e n a . ?he c o n t r i b u t i o n o f the t e t r a 

h e d r i t e must be c ons idered o f minor importance s i n c e ga lena comprises more than 

95 per cent o f the ore examined. 

A guide t o the l o c a l i z a t i o n o f s i l v e r v a l u e s i s no t apparent from the s p e c 

imens s t u d i e d . P o s s i b l y t h e s p h a l e r i t e t o ga lena r a t i o may be o f more s i g n i f i -

gance a t d e p t h , as i s the case w i t h d e p o s i t s i n the S lo can a r e a . Another p o s s i b 

i l i t y may be the t e t r a h e d r i t e - galena a s s o c i a t i o n . Perhaps the t e t r a h e d r i t e may 

i n d i c a t e h i g h s i l v e r v a l u e s . More work c o r r e l a t i n g p o l i s h e d s e c t i o n s t o assay 

r e t u r n s must be done i f a guide t o the z o n i n g o f the s i l v e r values^Cwhich has 

been r e p o r t e d from the p r o p e r t y ^ i s t o be d i s c o / v e r e d . 

The presence o f a s i l v e r - b e a r i n g j a r o s i t e i s s t r o n g l y i n d i c a t e d , The presence 

of t h i s m i n e r a l i s s i g n i f i c a n t in t h a t i t s c o n t r i b u t i o n t o the s i l v e r v a l u e s 

cannot be r e c o v e r e d by m i l l i n g techinques now i n e x i s t a n c e . 

The f u t u r e o f the p r o p e r t y depends upon t h e p e r s i s t e n c e o f s i l v e r v a l u e s 

w i t h i n t h e g a l e n a . I f h i g h v a l u e s are m a i n t a i n e d then the ga lena can be shipped 

1) q u a r t z , p y r i t e , p y r r h o t i t e ( hypothermal ). * -

2) s p h a l e r i t e , g a l e n a , t e t r a h e d r i t e ( mesothermal ) 

3) a n g l e s i t e , c e r u s s i t e , j a r o s i t e , l i m o n i t e ( supergene ) 



d i r e c t l y wi thout m i l l i n g , The p r i c e o f l e a d i s not s u f f i c i e n t t o support a 

mine i n t h i s remote area as t r a n s p o r t a t i o n c o s t s are p r o h i b i t i v e . 



X - R A I I&TUM 

I R L Sum 2 0 d 

3 5 .36 3 5 . 1 88 . 7 18.5 6.03 

2 57.4 31 .6 89 .0 2 5 . 8 4 .34 

10 60,0 28 .7 88 .7 31 .3 3.59 

6 62 .6 25 .9 88.5 36 .7 3 .08 

8 67 .2 21 .5 88 .7 4 5 . 7 2 .49 

1 69.8 19 .2 89.0 50.6 2 . 27 

4 72 ,0 16 .6 88.6 55.4 2 .08 

2 73.4 15 .3 88 .7 58 .1 1.995 

2 74 .4 U . 2 88.6 60.2 1 . 931 

3 75 .8 12 .8 88.6 63 . 0 1.854 

2 36.4 55 .0 91.4 18 .6 5.99 

1 32.4 58.9 91 .3 26 .5 4 .23 

18 3 0 . 1 61.4 91.5 3 1 . 3 3 . 59 

2 29 .6 61 .8 91.4 32 .2 3 .49 

2 29 .0 62 .6 91 .6 33 .6 3.35 

8 27.4 64 .0 91.4 36 .3 3 .11 

5 22 ,9 68 .6 91 .5 4 5 . 7 2 . 2.49 

3 18 . 0 73.4 91.4 55 .4 2.08 

3 15 .6 75 .8 91.4 60 .2 1.931 

3 16 ,2 77 .2 91 .4 63 .0 1 .854 

1 24 .0 67 .6 91 .6 4 3 . 6 2 .64 




