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A MINERALOGRAPHIC STUDY OF THE 
MASTODON Ag-Pb-Zn PROPERTY 

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

This report was w r i t t e n i n conjunction w i t h a 
d e t a i l e d mineralographic study of samples from the Mastodon 
property. The work was done under the d i r e c t i o n of Dr. R.M. 
Thompson during the Spring of 1956. 

L o c a t i o n 

The Mastodon group are s i t u a t e d i n the B i g Bend 
d i s t r i c t w i t h i n the S e l k i r k Mountain range. The B i g Bend 
d i s t r i c t i s bounded on the no r t h , e a s t , and west by the 
Columbia R i v e r and on the south by the main l i n e of the 
Canadian P a c i f i c r a i l w a y . These boundaries embrace about 2400 
square miles of t e r r i t o r y . This d i s t r i c t , forming the northern 
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part of the S e l k i r k Mountain range, i s e x c e p t i o n a l l y rugged. 
The climate i n t h i s area i s severe, w i t h the higher e l e v a t i o n s 
having snow on the ground about ten months of the year. 

The main camp and m i l l - s i t e are on the south s i d e 
of La Forme Creek, four and one h a l f miles by road from a 
point on the B i g Bend Highway, 17 miles north of Revelstoke. 
The mine i s on the d i v i d e between La Forme Creek and Carnes 
Creek and i s s e r v i c e d from the main camp by a 37-degree i n c l i n e , 
2,400 feet l o n g , i n conjunction w i t h a narrow-gauge r a i l w a y 
9,000 feet long. 

General Geology 

Underlying the B i g Bend map-area i s a great s e r i e s 
of metamorphosed Precambrian sediments which s t r i k e from n o r t h 
to northwest and dip to the east. E x t r u s i v e greenstones are 
interbedded w i t h the sediments at c e r t a i n horizons and i n t r u 
sive rocks of s i m i l a r appearance are rather s p a r i n g l y developed. 
A l l the rocks are completely folded i n a s e r i e s of e s s e n t i a l l y 
i s o c l i n a l a n t i c l i n e s and s y n c l i n e s . The sediments i n c l u d e 
c r y s t a l l i n e limestones, q u a r t z i t e s , mica s c h i s t s , s l a t e s , 
p h y l l i t e s , a r g i l l i t e s , and c h l o r i t e s c h i s t s , and are cut by 
numerous s t o c k s , dykes and s i l l s of g r a n i t i c rocks of Mesozoic 
age. 

The Mastodon showings are near the southwestern edge 



3 

of a broad, northwesterly trending b e l t of metamorphosed 
sedimentary rocks, c o r r e l a t e d by Gunning w i t h the upper part 
of the Windemere group of the Lardeau area to the southeast. 
The ore bodies are l e n t i c u l a r , bedded z i n c - l e a d replacements 
i n limestone and are l o c a l l i z e d along or near contacts w i t h 
limy s e r i c i t e s c h i s t or q u a r t z - s e r i c i t e s c h i s t . 

H i s t o r y 

The Mastodon showings were discovered i n 1989, w i t h 
the f i r s t development work being done i n 1916 and 1917 by The 
Mastodon Mining Company L i m i t e d . One ton of sorted ore from 
t h i s working assayed: S i l v e r , 23.3 oz/ton; Lead, 46*7$; 
Zinc 15.7%. 

The property was r e l o c a t e d i n 1932 and was optioned 
to the Fawn Mining Company L i m i t e d . A f t e r making a few open-
c u t s , t h i s company r e l i n q u i s h e d i t s o p t i o n . In 1946 New Jersey 
Zinc E x p l o r a t i o n s Limited made a l a r g e open-cut on the property. 
In 1948 the property was bought by D.F.Kidd and associates who 
continued surface and underground development work i n 194-9 and 
1950. A l a r g e amount of development work was done from 1950 

to 1953, w i t h the property being ready f o r production i n the 
l a t t e r year. However, w i t h the drop i n the p r i c e of z i n c , 
the property was forced to c l o s e October 31, 1953, and has not 
been subsequently reopened. 
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Megascopic Examination 

Most of the specimens i n v o l v e v a r y i n g degrees of 
replacement of a s e r i c i t e s c h i s t by Pb-Zn su l p h i d e s . The 
replacement i s s e l e c t i v e , i n that limy l a y e r s are completely 
replaced whereas the i n t e r v e n i n g s c h i s t l a y e r s are unchanged. 
In the lowest grade of metasomitism, s p h a l e r i t e i s the only 
r e p l a c i n g mineral and forms approximately 20% of the o r i g i n a l 
s c h i s t . A complete gradation i s apparent between t h i s 
p a r t i a l l y replaced s c h i s t and the same s c h i s t that has been 
e n t i r e l y replaced by s p h a l e r i t e . Other sulphide minerals are 
notably absent i n these specimens. 

In specimens of the s c h i s t that have undergone 
almost t o t a l replacement, the copper and lead sulphides are 
present, w h i l e the s p h a l e r i t e i s almost t o t a l l y absent. A 
y e l l o w secondary mineral s t a i n i n g the surface of such a 
specimen was t e s t e d f o r cadmium. This t e s t was negative. 
However, f u r t h e r t e s t s proved the mineral to be smithsonite 
(ZnCO^). 

One of the specimens c o n s i s t s of limestone r a t h e r 
than s c h i s t . The limestone beds have been s t r o n g l y crumpled, 
w i t h s e v e r a l of the beds being s e l e c t i v e l y replaced by 
s p h a l e r i t e . This limestone i s a dark blue v a r i e t y and i s 
p a r t i a l l y r e c r y s t a l l i z e d . 
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A specimen of gossan was tested microchemically, 
i n d i c a t i n g the presence of z i n c , i r o n , and cadmium. 

Micros c o p i c Examination 
7 

M i n e r a l #1. 
This mineral has a grey colour and a hardness of C. 

A strong i n t e r n a l r e f l e c t i o n i s noted, w i t h red-brown colours 
being apparent. Twinning i s common. The mineral i s i s o t r o p i c . 
Etch t e s t s give the f o l l o w i n g r e a c t i o n s : 

aqua r e g i a - s t a i n s dark brown; fumes t a r n i s h 
HNO^, HC1, KCN, F e C l ^ - negative 
Prom the foregoing p r o p e r t i e s the mineral was 

i d e n t i f i e d as s p h a l e r i t e (£n,Fe)S. 

M i n e r a l #2. 
This mineral has a "galena white 1 1 colour and a high 

r e f l e c t i v i t y . The hardness i s B. T r i a n g u l a r p i t s , i n d i c a t i n g 
i s o m e t r i c cleavage, are evident. The mineral i s i s o t r o p i c 
and lacks i n t e r n a l r e f l e c t i o n . Etch t e s t s give the f o l l o w i n g 
r e a c t i o n s : 

HNO^ - s t a i n s black i n s t a n t l y without effervescense. 
HC1 - t a r n i s h e s brown to i r i d e s c e n t 
KCN - negative 
F e C l ^ t a r n i s h e s i r i d e s c e n t . 

The e n t i r e cleavage, colour and d e s c r i p t i o n etch 

t e s t s i d e n t i f y t h i s mineral as galena (PbS). 
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M i n e r a l #3. 

This mineral has a o l i v e grey colour w i t h a hardness 
of D. The r e f l e c t i v i t y i s l e s s than that of galena. I t i s 
i s o t r o p i c and lacks i n t e r n a l r e f l e c t i o n . Etch t e s t s gave the 
f o l l o w i n g r e a c t i o n s : 

aqua r e g i a , HNO^, HC1, F e C l 3 - negative 
KCN - s t a i n s brown 
CrO^ * HC1 - p o s i t i v e , but i s too strong an etch 

s o l u t i o n . 
Microchemical t e s t s revealed the presence of copper, 

i r o n , z i n c and antimony. S i l v e r was negative; however, the 
potassium bichromate t e s t f o r s i l v e r i s c r i t i c a l , so that 
t h i s does not e l i m i n a t e the p o s s i b i l i t y of a s m a l l amount of 
s i l v e r being present. 

The c h a r a c t e r i s t i c c o l o u r , together w i t h the etch 
t e s t s , i d e n t i f i e s t h i s m ineral as t e t r a h e d r i t e (Cu,Fe,Zn,Ag) 1 2 

s b 4 s 1 3 . 

M i n e r a l #4. 
This mineral i s white w i t h a b l u i s h t i n t and has a 

hardness of B. R e f l e c t i v i t y i s h i g h , s i m i l a r to that of galena. 
The mineral i s s t r o n g l y a n i s o t r o p i c showing the colours t a n , 
brown and b l u i s h grey. No i n t e r n a l r e f l e c t i o n i s evident. 
Etch t e s t s gave the f o l l o w i n g r e a c t i o n s : 

HNO^ - s t a r t s slow, but then etches q u i c k l y i n an 
advancing wave motion - s l i g h t effervescense -
black s t a i n . 
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HC1 S KCN, F e C l p KOH - negative. 

These p r o p e r t i e s narrow the mineral down to e i t h e r 

b o u l a n g e r i t e or jamesonite. A microchemical t e s t revealed 

the presence of lead and antimony, w i t h a very s l i g h t red 

c o l o u r a t i o n , i n d i c a t i n g the presence of i r o n . However, the 

negative KOH t e s t eliminated jamesonite, so that the i r o n may 

have been due to i m p u r i t i e s . Thus, the mineral i s i d e n t i f i e d 

as boulangerite (5 PbS . 2 S b 2 S3). ^ ^ 0,*sr*<£^**± 

M i n e r a l # 5 . ^ yr^r^A^ 

This mineral had a hardness of C and a g r e y i s h -
white c o l o u r , being s l i g h t l y darker than galena. Anisotrophism 
was d i s t i n c t , g i v i n g pale b l u e , greenish grey, brown and purple 
c o l o u r s . This mineral forms rims between the t e t r a h e d r i t e and 
the surrounding galena. E t c h t e s t s gave the f o l l o w i n g r e a c t i o n s ; 

aqua r e g i a - s t a i n s p u r p l i s h - g r e y , 
HNO3, HG1, KCN, F e C l ^ - negative 

From the foregoing p r o p e r t i e s and a s s o c i a t i o n s , the 
mineral i s i d e n t i f i e d as bournonite (Pb Cu Sb S ^ 5 # 

M i n e r a l #6. 

This mineral was i d e n t i f i e d by i t s hardness, colour 

and a s s o c i a t i o n as c h a l c o p y r i t e (Cu Fe S 2 ) -

M i n e r a l #7. 
Two very small grains w i t h a white c o l o u r , hardness 

of S and a poor p o l i s h were thought to be a r s e n o p y r i t e . 
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M i n e r a l # 8 . 
This mineral occurs as f i n e r e p l a c i n g v e i n l e t s 

c u t t i n g b o u l a n g e r i t e . I t has a c h a r a c t e r i s t i c indigo-blue 
colour and a strong red-brown anis©trophism, Pleochroism was 
e x t r a o r d i n a r i l y high. These p r o p e r t i e s i d e n t i f e d t h i s 
m i neral as c o v e l l i t e ( G u 3 ) . 

The main gangue minerals present i n these specimens 
i s quartz and c a l c i t e . 

L i s t of minerals present i n decreasing order of 
abundance: 

S p h a l e r i t e 
Galena 
Boul5n^<ri^fce 
T e t r a h e d r i t e 
Bournonite 
C h a l c o p y r i t e 
C o v e l l i t e 
ArselTowtrite (?) 
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Textures 

$ 

F i g u r e 1. Boulangerite ^e_piacing tetrahedri_te_ and s p h a l e r i t e 
(* zoo') 

This photograph shows three minerals: 
(1) S p h a l e r i t e - grey b l e b s , e x h i b i t i n g twinning 
(2) Boulangerite - etched black w i t h HNO^ 
(3) T e t r a h e d r i t e - white-grey t e t r a h e d r i t e 

The boulangerite appears to be r e p l a c i n g both the 
s p h a l e r i t e and the t e t r a h e d r i t e along the borders of these two 
minerals. The tongue of boulangerite p r o j e c t i n g £nto the 
t e t r a h e d r i t e i s f u r t h e r evidence of the t e t r a h e d r i t e being 
replaced. 



Figure 2. C h a r a c t e r i s t i c blebs of s p h a l e r i t e i n boulangerite 

This photograph shows the same three minerals as 
Figure 1. I t again shows the replacement of the s p h a l e r i t e 
and t e t r a h e d r i t e . The rounded blebs of s p h a l e r i t e shown here 
are c h a r a t e r i s t i c of the Mastodon m a t e r i a l . These are 
remanents of unreplaced s p h a l e r i t e , which have presented a 
uniform r e s i s t a n c e to the r e p l a c i n g s o l u t i o n s and thus have 
been replaced e q u a l l y i n a l l d i r e c t i o n s . S i m i l a r textures are 
apparent between galena"and s p h a l e r i t e , where the galena i s 
r e p l a c i n g the s p h a l e r i t e . 
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Figure_ 3. Galena - boulangerite a s s o c i a t i o n 

This photograph shows three minerals: 
(1) s p h a l e r i t e - grey bleb on the r i g h t s i d e 
(2) boulangerite - white 
(3) galena - etched i r i d e s c e n t w i t h F e C l ^ 

Both the boulangerite and the galena were etched 
black by an HNO^ etch. However, F e C l ^ etches galena i r i d e s c e n t 
which brought out the texture on t h i s photograph. The galena 
apparently replaced the boulangerite along p a r a l l e l l i n e s , 
which would appear to be the cleavage d i r e c t i o n of bo u l a n g e r i t e . 
However, i n other places there are s c a t t e r e d remnants of galena 
i n b o u l a n g e r i t e i n d i c a t i n g replacement of the galena. Thus i t 
would appear that these two minerals are contemporaneous. 
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Figure 4. C o v e l l i t e r e p l a c i n g boulangerite 

This photograph shows c o v e l l i t e r e p l a c i n g boulanger
i t e along f r a c t u r e s . This r e l a t i o n s h i p i s rare i n these 
samples. The c o v e l l i t e i s of supergene o r i g i n and percolated 
through f r a c t u r e s , p a r t i a l l y r e p l a c i n g the surrounding 
boulangerite . 
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Rim texture 

t 

Figure 5 shows four minerals: 
t e t r a h e d r i t e - l i g h t grey 
bournonite - etched dark w i t h aqua r e g i a (1 minute) 
c h a l c o p y r i t e - white 
galena - etched black w i t h HNO^ 

This a s s o c i a t i o n was found to be common i n these 
samples. The te x t u r e c o n s i s t s of a rim of bournonite 
surrounding a more or l e s s s p h e r i c a l g r a i n of tetrahed^tire. 
C h a l c o p y r i t e i s i n t i m a t e l y a s s o c i a t e d w i t h the bournonite and 
i n s e v e r a l cases forms myrmeketic intergrowths w i t h i t . Where 
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the bournonite does not qui t e complete the r i m , there i s 

evidence of the c h a l c o p y r i t e being replaced by the t e t r a h e d r i t e . 

This rim texture i s u s u a l l y surrounded by galena, 
and l e s s often by boulangerite. This bournonite rim apparently 
formed by the replacement of boulangerite by c h a l c o p y r i t e . 
This rim has subsequently replaced t e t r a h e d r i t e to a small 
extent. Where the surrounding mineral i s galena rather than 
bou l a n g e r i t e i t i s l i k e l y that the boulangerite has been r e 
placed by the galena. 

Figure 6 . Rim texture 
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This photograph shows the rim texture under low 
power. 

Minerals v i s i b l e : 
t e t r a h e d r i t e - white 
bournonite - grey rims, etched grey w i t h aqua 

r e g i a (30 seconds) 
c h a l c o p y r i t e - forming a myrmeketic intergrowth 

w i t h bournonite. 
boulangerite - etched black w i t h HNOy 

Paragenesis 

The paragenetic r e l a t i o n s of the ore minerals may 
be shown by the f o l l o w i n g diagram; 
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In a l l cases s p h a l e r i t e appears to have been the 
f i r s t m ineral to form. This i s followed by a s m a l l amount of 
t e t r a h e d r i t e , B o r n i t e and boulangerite have then been pre
c i p i t a t e d and have replaced the s p h a l e r i t e and t e t r a h e d r i t e . 
The boulangerite has been replaced i n part by c h a l c o p y r i t e 
w i t h the formation of bournonite rims. C o v e l l i t e i s a 
supergene mineral and has replaced boulangerite to a s m a l l 
extent. The deposit appears to be of hydrothermal o r i g i n , 
i n the mesothermal range. However, there are no igneous 
i n t r u s i v e s a ssociated w i t h the d e p o s i t , so that the o r i g i n 
i s d o u b t f u l . 

e s p e c i a l l y i n z i n c values. In s e v e r a l cases the s p h a l e r i t e 
has completely replaced the former beds. The lead values are 
due p r i n c i p a l l y to galena, although i n some specimens there i s 
a l s o a l a r g e percentage of the s u l p h o - s a l t b o u l a n g e r i t e . 
S i l v e r was not detected i n the samples, but i s probably present 
i n the t e t r a h e d r i t e . I t should be noted that the t e t r a h e d r i t e 
i s commonly surrounded by the bournonite r e a c t i o n rim, which 
cause d i f f i c u l t y i n f l o t a t i o n . / 

At the present p r i c e of z i n c , t h i s m a t e r i a l i s not 
ore. However, the property was completely developed i n 

Conclusion 

The specimens st u d i e d e x h i b i t very good m i n e r a l i z a t i o n 
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p r e p a r a t i o n to a c t u a l mining i n 1953* so that a r i s e i n the 
p r i c e of z i n c would probably r e s u l t i n the reopening of t h i s 
property. 
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