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I n t r o d u c t i o n * 
This r e p o r t i s based on a m i n e r a l o g i o a l study 

of D o l l y Varden Ore•The work was undertaken as a part 
of the course of Geology 9.Representative p o l i s h e d 
s e c t i o n s from va r i o u s parts of the mine were made and 
s t u d i e d w i t h a r e f l e c t i n g microscope,in an e f f o r t to 
i d e n t i f y the minerals and understand something of 
t h e i r paragenesis. 

l o c a t i o n . 
The D o l l y Varden Mine i s s i t u a t e d i n the K L t s a u l t 

R i v e r V a l l e y about 18 miles from the head of A l i c e Arm. 
A l i c e Arm i s a long i n l e t of water on the West Coast 
of B r i t i s h Columbia,near the Alaskan Boundary.A r a i l 
way from the mine ,covers the 18 miles to t i d e w a t e r . 

H i s t o r y . 
In 1898,the P o r t l a n d Canal area became recognized 

as a favourable area f o r p r o s p e c t i n g . l t was not u n t i l 
1915 however,that the D o l l y Varden claims were staked, 
and work begun by the D o l l y Varden Mines Company.In 
1919 the i a y l o r Engineering Company,which had been em
ployed i n b u i l d i n g a r a i l r o a d to the mine,assumed con
t r o l . In three years of operation,they mined 36,609 tons 
of ore,from which 1,504,409 ounces of s i l v e r were ex
t r a c t e d . In 1922 they ceased operations.Since t h a t time, 
s e v e r a l people have e x e r c i s e d options on the claims, 
but i t has not regained anything l i k e i t s peak pro
d u c t i o n . 

http://prospecting.lt
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General Geology• 

The D o l l y Varden Mine l i e s i n the I n t e r i o r B e l t 
of m i n e r a l i z a t i o n , a b o u t f i v e m i l e s from the East edge 
of the Coast Range B a t h o l i t h ^ 

The oldest rooks i n the area are the t u f f s and 
agglomerates of the D o l l y Varden formation.These are 
o v e r l a i n by the Z i t s a u l t R i v e r Formation and more 
s p e c i f i c a l l y the a r g i l l i t e s of the Bear R i v e r S e r i e s . 
These are both b e l i e v e d to be Lower Jurassic.The 
Coast ilange B a t h o l i t h i n t r u s i o n i n Upper J u r a s s i c 
t i m e s , i s probably c l o s e l y a s s o c i a t e d w i t h the ore 
bodies.In a d d i t i o n , t h e r e i s a s e r i e s of lamprophyre 
and diabase dykes,which are l a t e r than the above. 

Table of Formations 
Post 
J u r a s s i c 

Lamprophyre and diabase dykes 
I n t r u s i v e Contact 

K i t s a u l t R i v e r F o r m a t ! o n - A r g i l l i t e s 
Mesozoic ( F o s s i l i f e r o u s ) 
J u r a s s i c 2f500f 

D o l l y Varden Formation-Agglomerates and 
tuffs.SOOO'^ 

Mine Geology and S t r u o t t o e . 
I n the mine the main quartz v e i n , t r a c e d f o r 1500 

f e e t , l i e s i n part between a green and purple b r e c c i a 
and i n p a r t , i n the l a t t e r . I t s general s t r i k e i s East 
and West and i t dips 60 degrees to the North. 
Numerous reverse f a u l t s running North and South and 
d i p p i n g West,offset the vein.At a s t i l l l a t e r p e r i o d , 
normal f a u l t s a l s o cut the vein.These f a u l t s o f f s e t 
the v e i n h o r i z o n t a l l y f o r a distance of 50 to 160 
feet.s 
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Some of the lamprophyre dykes which cut the v e i n , 
occurred before the faulting,afad some a f t e r . 
Considerable e r o s i o n has taken place since the igneous 
i n t r u s i o n s , l e a v i n g a very rugged topography.The 
workings of the mine are from 1500 to 2000 feet 
above s e a - l e v e l . 

The minerals o c c u r r i n g i n the v e i n are p y r i t e , 
s p h a l e r i t e , g a l e n a and very r a r e l y , t e t r a h e d r i t e and 
c h a l o o p y r i t e . I n the s i l v e r minerals are i n c l u d e d 
a r g e n t i t e , p e a r o e i t e , p y r a r g y r i t e and n a t i v e s i l v e r . 
Quartz and small amounts of o j l a l o i t e and b a r i t e 
are found i n the gangue.Some p y r i t e ,quartz and 
s e r i c i t e are found i n the foot-walls.The purple 
b r e c c i a of the hanging-wall has not been a l t e r e d 
by s o l u t i o n s accompanying ore d e p o s i t i o n . 

The ore decreases r a p i d l y i n value w i t h depth. 
Below 400 fee t from the surface,the m i n e r a l i z a t i o n 
no longer forms commercial ore. 

M i n e r a l i z a t i o n . 
E i g h t p o l i s h e d s e c t i o n s from r e p r e s e n t a t i v e parts 

of the mine,were made and studied.These are described 
below.Enlarged drawings have been made of p a r t s of some 
of them.The s e c t i o n s were stud i e d under the r e f l e c t i n g 
microscope,with m a g n i f i c a t i o n s of 70 and 140 times. 
Etched t e s t s were c a r r i e d out on t h e i r surfaces,and 
these t e s t s were f u r t h e r supplemented by microchemical 
methods. 
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Seotion L 

From 151 stope near east end.50 1 below the s u r f a c e . 

This s e o t i o n contains quartz and b a r i t e , p y r i t e 
and ruby s i l v e r . T h e quartz i s i r r e g u l a r l y f r a c t u r e d , 
almost b c e c o i a t e d . P y r i t e occurs along i r r e g u l a r cracks 
and i s a l s o fractured.The p y r a r g y r i t e i s not very con
tinuous , o c c u r r i n g i n patches i n the q u a r t z . I t s r e l a t i o n 
w i t h the p y r i t e i s not c l e a r , b u t i t i s not f r a c t u r e d . 
In some parts of the s e c t i o n , i t i s d i f f u s e d enough 
through the quartz to give t h i s a d i s t i n c t red c o l o u r . 
There are t r a c e s of a mineral appearing to be b a r i t e 
a s s o c i a t e d w i t h the p y r i t e i n the cracks. 

Seotion 2. 
From 151 stope near east end.50 1 below the s u r f a c e . 

This s e c t i o n contains q u a r t z , p y r i t e , a r g e n t i t e and 
pearceite.The p y r i t e occurs along f r a c t u r e s i n the 
quartz.The a r g e n t i t e occurs both i n the p y r i t e and 
along boundaries between the p y r i t e and the q u a r t z , 
i t i s not f r a c t u r e d l i k e the pyrite.The boundary be
tween the a r g e n t i t e and the p y r i t e i s i r r e g u l a r 
showing a considerable time MMXSSSMSS. d i f f e r e n c e , 
but does not show which i s the o l d e r . I n one p l a c e , 
a smooth-sided i s l a n d of p y r i t e i s l e f t surrounded 
by a r g e n t i t e . l t i s u n l i k e l y that i t would assume 
t h i s shape i f i t was the l a t t e r of the two. 

http://argentite.lt
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There are some small patches which give the etch 

reactions and microchemical tests of pearoeite.These 

patches occur along the boundary of the pyrite and 

argentite or as small specks i n the argentite.Its 

r e l a t i o n s h i p to the other two i s uncertain,but i t i s 

probably l a t e r . 
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Magnification 2 70 

Seotion 5. 

The ore for t h i s seotion was taken from Ho. £52 

stope,40 feet from the surface. 

The section contains quartz and bari t e , p y r i t e , 

argentite and native s i l v e r . 

The main quartz mass i s crossed with i r r e g u l a r 

fractures.pyrite occurs i n this i n i r r e g u l a r non-

continuous patches and i s i t s e l f f ractured.Kecrystall-

xzed quartz occurs around the borders of vugs.Que of 

these crystals i s three-eights of an inch long.The 

remaining c a v i t i e s of the vugs are f i l l e d with argen

t i t e . f i n a l l y , along the edges of the argentite,are some 

elongated patches of native s i l v e r . 
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Magnification X 140 Magnification X 14) 

Sections 4 and 5. 

These specimens of ore were taken from î o 151 stope, 

60 to 80 feet from the surface. 

The sections contain quartz,pyrite,galena and 

pyrargyrite. 

The quartz i s cal l e d "black quartz".The dark color 

of i t i s due to the in c l u s i o n of some mineral,probably 

argentite.Scattered through the quartz i s some fractured 
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pyrite.Some ruby s i l v e r i s a l s o found i n i s o l a t e d 
patches i n f r a c t u r e s i n the quartz. 

In some v e i n l e t s i n the quartz are found galena 
and p y r a r g y r i t e . A great number of the boundaries are 
found to be smooth,straight or gently curved l i n e s . 
This would suggest contemporaneous d e p o s i t i o n . I n a 
r e l a t i v e l y few places,the p y r a r g y r i t e e x h i b i t s cusps 
e n t e r i n g along the cleavage of the galena.This would 
make the p y r a r g y r i t e l a t e r than the galena.There are 
a few i s l a n d s of p y r i t e contained i n the galena. 

Seotion 6. 
This s e c t i o n i s from near the hanging-wall of 

No 462 A stope,at about 150 f e e t from the su r f a c e . 
The s e o t i o n contains q u a r t z , p y r i t e , s p h a l e r i t e 

and small amounts of o h a l c o p y r i t e and p y r a r g y r i t e . 
The quartz does not seem as badly f r a c t u r e d as 

some of that from the higher levels.The p y r i t e occurs 
as discontinuous v e i n l e t s up to .5 centimetres across. 
The s p h a l e r i t e contains much i r o n and forms l a r g e 
masses i n the s e c t i o n . l t shows i r r e g u l a r contacts 
w i t h both the quartz and p y r i t e . U n l i k e the p y r i t e , 
i t i s not f r a c t u r e d and i n places i t p a r t l y f i l l s the 
f r a c t u r e i n the p y r t t e . 

The o h a l c o p y r i t e occurs as minute specks i n the 
s p h a l e r i t e , v i s i b l e only under the high power o b j e c t i v e . 
The p y r a r g y r i t e forms s l i g h t l y l a r g e r specks,saattered 
through or along the edge of the s p h a l e r i t e . 

http://section.lt
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Seotion 7. 
This s e o t i o n i s a l s o from No 452A stope. 
I t i s s i m i l a r to s e c t i o n 6.except that the s p h a l 

e r i t e occurs i n s m a l l narrow bodies i n the p y r i t e . 
There are a few s c a t t e r e d specks of p y r a r g y r i t e i n 
the# quartz and very few i n the s p h a l e r i t e . I n a few 
of the crocks i n the quartz,there are f a i n t t r a c e s of 
a mineral which i s probably p y r a r g y r i t e . 

O a l o i t e occurs i n the quartz i n small i r r e g u l a r -
shaped vugs. 

S e c t i o n 8. 
The ore f o r t h i s s e c t i o n i s from No 436 stope, 

about 150 feet below the s u r f a c e . l t contains quartz 
and c a l c i t e , p y r i t e , s p h a l e r i t e and p y r a r g y r i t e . 

The p y r i t e and s p h a l e r i t e are much more widely 
disseminated throughout the quartz.The s e c t i o n a l s o 
has a greater amount of calcite.Some of t h i s has weath¬
ered out to give the quartz a gMTf8f8T pock-marked 
appearance. 

http://surface.lt
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P a r a g e n i s i s 
The order of m i n e r a l i z a t i o n a an he determined 

f a i r l y e a s i l y from the p o l i s h e d sections,but i t i s 
very d i f f i c u l t to t e l l whether the m i n e r a l i z a t i o n 
i s primary or secondary.General f i e l d r e l a t i o n s 
should form an important part of the evidence i n 
such determinations,and should be used to sub
s t a n t i a t e the f i n d i n g s i n the p o l i s h e d s e c t i o n s . 

A few of the c r i t e r i a used i n e s t i m a t i n g 
replacement of one mineral by a l a t e r one were, 
r e g u l a r or i r r e g u l a r c o n t a c t s , i r r e g u l a r v e i n l e t s 
of the r e p l a c i n g mineral i n the h o s t f c r o s s - c u t t i n g 
v e i n l e t s , c u s p s along the c r y s t a l boundaries of the 
host and common o r i e n t a t i o n o f i s l a n d s of the host 
mineral, i n the r e p l a c i n g mineral.Also f r a c t u r i n g 
or f a u l t i n g which a f f e c t e d one mineral and not 
another e s t a b l i s h e d an age r e l a t i o n s h i p . 

i'he c o n s t i t u e n t minerals are considered i n 
t u r n . 

B y r i t e - T h i s was one of the e a r l i e s t m inerals. 
I t f i l l e d f r a c t u r e s i n the quartz and was i t s e l f 
f r a c t u r e d . l t was replaced by a r g e n t i t e , p e a x c e i t e 
and p y r a r g y r i t e . 

S p h a l e r i t e ~ T h i s containsxa high percentage of 
iron.On the b a s i s of f r a c t u r i n g i t i s placed next 
to the p y r i t e i n order. 

Ohalcopyrite-The o h a l c o p y r i t e forms minute 
specks i n the s p h a l e r i t e . l t probably came i n w i t h 
the s p h a l e r i t e and was p r e c i p i t a t e d due to unmixing 
on c o o l i n g . 

http://fractured.lt
http://sphalerite.lt
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Galena-This mineral i s l a t e r than the above6 

mentioned m i n e r a l s . I t s r e l a t i o n s w i t h a r g e n t i t e 
aould n i t be determined from the se c t i o n s s t u d i e d . 
Usually i t i s e a r l i e r . I t i s concluded to be e a r l i e r 
than the p y r a r g y r i t e . 

A r g e n t i t e - * h i s mineral replaces the p y r i t e and 
i s i t s e l f replaced by pe a r c e i t e and p y r a r g y r i t e . 
Hear the surface i t f i l l s vugs around the edge of 
which quartz c r y s t a l s have grown.Here i t i s replaced 
by n a t i v e s i l v e r . A t greater depths i t i s found 
disseminated i n the quartz. 

P e a r o e i t e - T h l s mineral r e p l a c e s the a r g e n t i t e . 
i t i s probably e a r l i e r than the p y r a r g y r i t e . 

P y r a r g y r i t e - T h i s mineral i s s c a t t e r e d through 
the b r e c c i a t e d quartz and a l s o occurs i n v e i n l e t s . 
Some of the contacts w i t h galena suggest contemp
oraneous d e p o s i t i o n . I n other places i t i n t r u d e s 12ae 
galena along cleavage f a c e s . I t probably was l a t e r 
than the galena. 

Native S i l v e r - T h i s mineral could have been 
formed by the a c t i o n of fe r r o u s sulphate on 
argentite.The p y r i t e would have formed a source 
f o r the f e r r o u s sulphate.This would make the n a t i v e 
s i l v e r suplrgene. 

Limonite-This mineral i s found along the 
f r a c t u r e s of the hand samples c o n t a i n i n g n a t i v e 
s i l v e r . I t i s obviously secondary and l a t e r than 
the other m i n e r a l s . 

Quartz- This was the e a r l i e s t m a t e r i a l to 

enter the v e i n . I n places t h e r e 3 i s a b l a c k quartz 
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which contains disseminated a r g e n t i t e . T h i s would be 
l a t e r than the f i r s t quartz.Hear the surface there 
i s some r e o r y s t a l l i z e d quartz on the borders of vugs* 

B a r i t e - T h i s i s formed i n the lower l e v e l s along 
the f r a c t u r e s and o o n t a o t s . l t i s probably the same 
age as the s p a l e r i t e . 

G a l o i t e - G a l o i t e occurs i n some small vugs.It 
i s l a t e r than the quartz but i t s r e l a t i o n s w i t h 
the other minerals i s not c l e a r . 

Succession-
Quartz and p y r i t e were introduced i n the f i r s t 

p e r i o d of m i n e r a l i z a t i o n . A f t e r minor f a u l t i n g t h i s 
wat f o l l o w e d by s p h a l e r i t e and o h a l c o p y r i t e along 
the veins.There was metasomatic replacement along 
the v e i n s . A f t e r a per i o d of f a u l t i n g a r g e n t i t e add 
b l a c k quartz were introduced.Further f r a c t u r i n g 
occured before the entrance of g a l e n a , a r g e n t i t e , 
pearoeite and p y r a r g y r i t e . F i n a l l y there was f a u l t i n g 
and the formation of n a t i v e s i l v e r and l i m o n i t e 
from c i r c u l a t i n g ground-water. 

Oonolusions-
The D o l l y Varden ore-body i s a low temperature 

type of deposit.There have been at l e a s t two periods 
o f m i n e r a l i z a t i o n and probably three.The quartz, 
p y r i t e and s p h a l e r i t e leave l i t t l e doubt as to t h e i r 
hypogene o r i g i n . A t the other end of the l i s t the 
n a t i v e s i l v e r and l i m o n i t e are almost sure to have 
been formed by the enrichment o f descending s o l u t i o n a 

The intermediate minerals cam have been formed 

by e i t h e r hypogene or supergene s o l u t i o n s . I n e i t h e r 

http://oontaots.lt
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c a s e f f r a o t u r i n g a f t e r the f i r s t m i n e r a l i z a t i o n 
made the entrance of mineral hearing s o l u t i o n s 
p o s s i b l e • 

A strong argument i n favour of secondary 
m i n e r a l i z a t i o n i s th a t the mineral zone conforms 
c l o s e l y t o the topography.lt i s hard to b e l i e v e 
t h a t primary minerals introduced at depth,in 
(Jurassic times twould conform so c l o s e l y to a surface 
formed a f t e r l o n g periods of erosion.However fcases 
have been c i t e d o f d e f i n i t e mesothermal deposits 
t h a t had t h i s c h a r a c t e r i s t i c . 

One of the arguments i n favour of primary 
m i n e r a l i z a t i o n i s the l a c k of a s u f f i c i e n t source 
f o r secondary s i l v e r sulphantimonides and sulph§ 
arsenides.No t e t r a h e d r i t e was found i n the p o l i s h e d 
s e c t i o n s although small amounts have been reported 
from the mine.Arsenopyrite i s a l s o very rare or 
missing.This makes the appearance of the s i l v e r 
m inerals very hard to expain unless they were primary. 

http://topography.lt
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