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•THE ATLIN RUFFNER LEAD SILVER MINE. 
A REPORT ON MINERALOCrRAPHY. 

The A t l i n Ruffner Lead S i l v e r mines are s i t u a t e d on 
Vaughn Mountain i n the A t l i n Mining D i s t r i c t of B r i t i s h Columbia 
about s i x t e e n miles northwest of the town of A t l i n . A road has 
been constructed from the town to the mine. 

The country i s mountainous, i n a mature s t a t e of 
erosion. The e l e v a t i o n of peaks i s g e n e r a l l y between 6000 and 
7000 f e e t . The timber l i n e i s at an e l e v a t i o n of approximately 
4000 f e e t . 

Due to snow, c o l d , and other adverse weather c o n d i t i o n s 
mining operations i n the d i s t r i c t u s u a l l y cease worx during the 
winter months, beginning i n May and f i n i s h i n g i n October o r 
November. 

The country bears strong evidence of g l a c i a t i o n and a , 
tremendous p o s t - g l a c i a l water a c t i o n . The m a j o r i t y of the 
v a l l e y s are steep sided, U«shaped,, with g l a c i a l d e b r i s covering 
the bottom to a depth of about 60 f e e t . Terraces found along 
the v a l l e y sides point to submergence of the area immediately 
a f t e r the r e t r e a t of the i c e . This submergence may have been 
due to blockades off i c e and a consequent * baciting-up' of water. 

Vaughn Mountain, and a l l other mountains In the 
v i c i n i t y , i s made Tip of Coast Range I n t r u s i v e s , ranging f r o n 
g r a n i t e to gabbro. ?wo main types of g r a n i t e are found on 
Vaughn Mountain. One i s an ordinary f i n e - g r a i n e d grey g r a n i t e ; 
the other i s pink with l a r g e and r e g u l a r c r y s t a l s of f e l d s p a r . 
The c r y s t a l s are o f t e n 8" long and t M wide. In spots, v o l c a n i c s 
are found: these are.probably T e r t i a r y i n age and range from 
andesites to t u f f s and b r e c c i a s . 

The A t l i n Gold S e r i e s , c o n s i s t i n g of p y r o x e n i t e , 
greenstone, serpentine, and a c t i r i o l i t e s c h i s t , i s found a few 
m i l e s to the south 
/<7r7^o/fr-pphS^§ g r a n i t e of Vaughn Mountain Is Intruded by many 
P#J£OAniW^nykes, sheared and crushed by subsequent movements. The 
ore c a r r y i n g v e i n s are these crushed and sheared dykes which 
have been m i n e r a l i z e d few with galena, s p h a l e r i t e , and v a r i o u s 
other m e t a l l i c s . The cementing m a t e r i a l i s c h i e f l y quartz and 
c a l c i t e . The dykes are from twenty to t h i r t y f e e t In width and 
some are over a mile i n l e n g t h . Their s t r i k e I s i n a general 
n o r t h - e a s t e r l y d i r e c t i o n and the d i p i s around 60 degrees S.E.» 
Seven dykes c a r r y i n g m e t a l l i c bearing v e i n s have-been found and 
explored. From surface work,It seems that #2 and #4 v e i n s are 
the strongest and best m i n e r a l i z e d . But I t i s q u i t e p o s s i b l e 
that some of the other v e i n s w i l l show b e t t e r values at depth. 
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#2 and #4 v e i n s , on the surface, appear as troughs 
running up the side of Vaughn Mountain. In the s p r i n g and e a r l y 
summer t h i s f e a t u r e i s e s p e c i a l l y apparent as the troughs are 
f i l l e d w i t h snow and show very d i s t i n c t l y on the ATK "background 
of the mountain. The bottoms of the troughs are f i l l e d w ith 
g r a n i t e boulders and a considerable amount of f l o a t . This f l o a t 
c o n s i s t s mainly of lead carbonate and pyromorphite. Surface 
trenching i s made d i f f i c u l t by the great q u a n t i t y of d e b r i s In 
the troughs. These v e i n s are about a m i l e i n l e n g t h and can be 
traced very e a s i l y when found above the timber l i n e . 

Some underground woric has been done with very g r a t i f y i i g 
r e s u l t s . On the higher l e v e l s the ore i s galena with a r g e n t i t e 
and r u b y - s i l v e r . Mr.QkulItch states t h a t h ^ a s measured se c t i o n s of 
s o l i d galena seven feet across. Lower down the p y r a r g y r i t e 
disappears but the s i l v e r values appear to be maintained and 
a small q u a n t i t y of gold i s found In p y r r h o t i t e and a r s e n o p y r i t e . 
S p h a l e r i t e i s found throughout the Aine. 

In the lower l e v e l s , the dykes are c r y s t a l l i n e and 
hard but are crossed w by bands of gouge and by veins.making a 
caving ground which r e q u i r e s strong timbering i n the d r i f t s . 
Near the surface the ground i s even worse^due t o deep o x i d a t i o n . 

The work of developing t h i s property was s t a r t e d i n 
*92t by Mr.J.M.Ruffner, the o r i g i n a l d i s c o v e r e d . Much pr e l i m i n a r y 
work, covering a wide area, was done; the property was surveyed 
and mapped, s e v e r a l tunnels were d r i v e n to b l o c k out ore, and 
a road was b u i l t to A t l i n . Recent work c o n s i s t s of d r i v i n g an 
a d i t on #3 v e i n at depth. From t h i s , c r o s s - c u t s w i l l e v e ntually 
be d r i v e n to the other v e i n s . Taking i n t o c o n s i d e r a t i o n the 
length of the v e i n s and the depth already proven, i t seems 
q u i t e probable that there w i l l be s u f f i c i e n t ore discovered to 
i n s u r e success. The abnormally high costs of t r a n s p o r t a t i o n to 
and from the property appear to be i t s g r e a t e s t handicap at 
present. 
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MINERALOGY, 

The ore c o n s i s t s o f galena, p y r a r g y r i t e , s p h a l e r i t e , 
and c h a l c o p y r i t e , i n conjunction with p y r i t e and p y r r h o t i t e , 
with a gangue of quartz and c a l c i t e . Arsenopyrlte i s found on 
the lower l e v e l s : u n f o r t u n a t e l y , no specimens c o n t a i n i n g t h i s 
mineral were a v a i l a b l e . $ o l d i s B h o w n i n a s s a y v a l u e s . 
Gal en a. 

Coarse grained except where found i n conjunction with 
p y r r h o t i t e . In t h i s case i t i s disseminated throughout the 
p y r r h o t i t e i n very f i n e p a r t i c l e s . In many cases,-- the coarse 
galena has been badly sheared and cracked; the cracics have been 
f i l l e d w i t h quartz. 
P y r a r g y r i t e . 

In the upper l e v e l s of the mine, p y r a r g y r i t e i s 
found r e p l a c i n g the primary sulphides. At greater depths, 
s i l v e r values are found i n the assays. This may i n d i c a t e that 
s i l v e r , p o s s i b l e In the foma of a r g e n t i t e , i s to be found i n 
conjunction with the galena. 
S p h a l e r i t e . 

This mineral i s not found i n great q u a n t i t y . Where 
found i t i s In the p r o x i m i t y of galena but i s of much f i n e r 
g r a i n than the lead sulphide. 
C h a l c o p y r i t e . 

This mineral Is the second most p l e n t i f u l 
commercial mineral i n the ore, galena being mere- found i n 
l a r g e r amounts. As a r u l e i t i s found i n the proximity of 
p y r i t e . These two minerals are o f t e n mixed together i n such a 
manner that f a i r l y small p a r t i c l e s r e s u l t . In other specimens, 
the c h a l c o p y r i t e may be found In l a r g e masses, 

P y r i t e . 
P y r i t e i s found i n every specimen and I s associated w i t h 

a l l of the commercial minerals. I t may be massive or i n p a r t i c l e s 
i n the other sulphides. 
P y r r h o t i t e , 

The specimens showing p y r r h o t i t e show i t only i n 
conjunction with galena. I t s r e l a t i o n s h i p s anuifl-, t h e r e f o r e , c ould 
not be worked out. 
Quartz. 

C r y s t a l l i n e quartz i s o f t e n found. This was probably the 
f i r s t m i n e r a l tb enter the v e i n s . A l a t e r generation of quartz 
f i l l s cracks and c a v i t i e s formed j u s t a f t e r the second generation 
of galena had entered. 
C a l c i t e . 

Appears to be due to secondary a c t i o n . Found i n c a v i t i e s 
and f a i r l y recent cracks. 



Marcaslte. 
This mineral was found only i n one specimen. Here , 

i t showed a c i r c u l a r form which i s often c h a r a c t e r i s t i c of 
t h i s m i n e r a l . I t v;as found to be r e p l a c i n g epidote. 
B o r n i t e . 

This was found only i n one place. The specimen was 
taken near the surface. The b o r n i t e was of secondary o r i g l 
probably due to the enrichment of the primary sulphides from 
ground water a c t i o n . 

In nearly a l l cases the minerals had a coarse grain,, 
No microscopic intergrowths were found. The c l o s e s t r e l a t i o n 
ship to t h i s c o n d i t i o n was the d i s s e m i n a t i o n of galena i n 
p y r r h o t i t e . Even here, the gr a i n s of galena were by no means 
microscopic. They could a l l be discovered under a low power 
l e n s . 



D e s c r i p t i o n s of I l l u s t r a t i o n s of P o l i s h e d Specimens. 

The specimen contains galena, q u a r t z , p y r i t e , a n d 
c h a l c o p y r i t e . P y r i t e i s shown to be included i n the quartz and 
c h a l c o p y r i t e . C h a l c o p y r i t e i s Included 1 n the q u a r t z . 

The probable sequence of m i n e r a l i z a t i o n i s therefore » 
1 ) P y r i t e , 2 ) C h a l c o p y r i t e , *5) Qiiartz and galena. 

F i f t . 2 . 

The'-specimen contains only quartz and galena. The 
galena i s probably l a t e r than the quartz. 

Fig.,3and4. 

Specimen number four contains galena, marcasite, quartz, 
epldote, and p y r a r g y r i t e . Marcasite and p y r a r g y r i t e appear to 
be the l a t e s t m i n e r a l s , t h e i r r e l a t i v e ages may be the same. 
The l a t t e r two minerals are probably secondary f i l l i n g s i n the 
epidote which appears to have been cut by quartz and galena. 

Fig 5-
Speciraen ITo .5. shows quartz^galena^and c h a l c o p y r i t e . 5he 

galena has been badly sheared,, and quartz has f i l l e d the cracks 
caused by movements. The quartz i s probably of a second 
generation, as F i g . 2 shows quartz to have been before the galena e 

C h a l c o p y r i t e came before the quartz,as i t i s e n t i r e l y surrounded 
by q a a r t z . There Is no r e l a t i o n s h i p shown between the galena 
and c h a l c o p y r i t e . 
Fig.6. 

In t h i s second f i g u r e drawn from specimen no,5, q u a r t z , 
galena, c h a l c o p y r i t e , and p y r i t e are shown. The p y r i t e i s o l der 
than the c h a l c o p y r i t e which i s both c u t t i n g and c o n t a i n i n g i t . 
G-alena i s l a t e r than the p y r i t e and i s 'probably a l s o c u t t i n g 
the c h a l c o p y r i t e , showing I t to be l a t e r than the others^ Quartz 
cuts a l l the sulphides,, 

This specimen shows p y r i t e , galena and c a l c i t e . C a l c i t e i s 
f i l l i n g c a v i t i e s and cracks so i s l a t e r than both galena and 
p y r i t e . P j ^ i t - e precedes the galena. 
Fig^S. 

Taken from specimen 7. Shows • s p h a l e r i t e , c h a l c o p y r i t e , 
p y r i t e , and c a l c i t e . Zinc blende contains chalcopvrftte which i n 
turn contains p y r i t e . C a l c i t e f i l l s cracks although c r y s t a l s 
are also found i n c a v i t i e s . The order of m i n e r a l i z a t i o n was 
probably . 1 ) p y r i t e 3) c h a l c o p y r i t e 3) s p h a l e r i t e 4)i-calotte. 



Fla.9, 
The I l l u s t r a t i o n shows Quartz, 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 , galena, and c a l c i t e * The zinc blende contains 
galena and i s cut by p y r i t e and c a l c i t e . C h a l c o p y r i t e i s l a t e r 
than p y r i t e . Quartz i s of two v a r i e t i e s , c r y s t a l l i n e and c a v i t y 
f i l l i n g , and i s probably of two generations. The order of 
the minerals was probably t ) c r y s t a l l i n e q u a r t z , 2)galena, 
5) sphalerite,4-JpyrIte, 5 } c h a l c o p y r i t e , 6 ) quartz, 7 ) c a l c i t e . 

Fig,TO. 
Drawn from specimen no,8, shows quarts}, c a l c i t e , galena, 

c h a l c o p y r i t e , and p y r i t e . D e f i n i t e r e l a t i o n s h i p s between the 
p y r i t e and galena were not obtained. The galena was probably 
o l d e r than the other sulphides. The order of m i n e r a l i z a t i o n 
was probably 1)galena, 2 ) p y r l t e , J i c h a l c o p y r i t e , 4) q u a r t z , 
5 ) c a l c i t e . 

I l l u s t r a t e s the r e l a t i o n s h i p between p y r r h o t i t e and 
galena. The two are probably contemporaneous as the galena i s 
found disseminated throughout the p y r r h o t i t e . 

F i g - t a , 
C h a l c o p y r i t e , b o r n i t e , and galena are shown. The galena 

i s l a t e r than the c h a l c o p y r i t e . The b o r n i t e i s due probably to 
secondary enrichment i n the ore body. The order of m i n e r a l i z a t i o n 

was 1) c h a l c o p y r i t e , 2)galena, 3 J "bornite. 

G-alena i s shown to be included i n quafctz w i t h c a l c i t e 
f i l l i n g cracks. The order of m i n e r a l i z a t i o n was, t h e r e f o r e , 
t ) galena, 2)quartz, 3 ) ' c a l c i t e . 

F i a ^ T4. 
C h a l c o p y r i t e , p y rite,and galena are shown. The chalcopyr 

- i t e Is e v i d e n t l y e a r l i e r than the gjyrite which, i n t u r n , was 
before the galena. 
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Conclusions based on an examination of polished specimens of 
the o r e e 

The f o l l o w i n g t a b l e gives the sequence of m i n e r a l i z a t i o n as 
obtained from the D e s c r i p t i o n s of I l l u s t r a t i o n s of P o l i s h e d 
Specimens, page $ , Crosses have been placed a f t e r each mineral 
to denote the ;-figures' In which they occur.. 

F T r M T — _ t » ^ 4 ^ 6 7 8 9 10 H Ifc—11-1* 
1 9 C r y s t a l l i n e quartz. U x m # M - - x * - ** " 
2. Galena. • „ -•' m * x x r - -
3. S p h a l e r i t e . » - « , - ~ - * x x - - » -
4. P y r i t e x - - - - x x x x x -

and P y r r h o t i t e . * -m • • w- * * * •* x 

5. C h a l c o p y r i t e . x - - - x x - x x x - x - x 
6. Qaieaa, x x x x x x x - " " - - x x x 
7. Quartz, x - x x x x - - * x - - x -
8. Calcite'' ~ ~ - - - - x x X x - - x -
g, P y r a r g y r i t e - . - x x ^ ~ ~ - - - * - - -

Marcaslte - « x x » - _ - _ 
B o r n i t e . » • V ' * • ' # " « • - * • • • - x - ~ 

There appears to have been three stages of m i n e r a l i z a t i o n 
A f t e r the formation of c r y s t a l l i n e q u a r t z , the sulphides of 
l e a d , zinc,Iron,and copper followed one another i n order. 
G-alena then appears f o r a second time. A f t e r t h i s galena was i n 
place the v e i n was sheared and quartz came i n to f i l l the 
cracks which r e s u l t e d . Subsequent m i n e r a l i z a t i o n was due to 
secondary a c t i o n . The c a l c i t e f i l l s c a v i t i e s r a t h e r l o o s e l y and 
Is found wherever the quartz has been cracked. P y r a r g y r i t e , 
marcaslte, and b o r n i t e are found r e p l a c i n g the other sulphides 
i n specimens which show o x i d a t i o n and other c r i t e r i a of 
secondary action.. 

The f a e t that galena and p y r r h o t i t e anpear to be 
contemporaneous ( F i g , I t ) can be explaine2f!S8aF me p y r r h o t i t e 
brought up p a r t i c l e s of the* galena formed i n the f i r s t 
generation of the l e a d sulphide. 

There may p o s s i b l y have been two generations of 
s p h a l e r i t e as evidenced by the l a t e n e s s of t h i s mineral In Fig*8. 
In t h i s case i t would probably come i n again at about the same 
time as the second generation of galena. 
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The f o l l o w i n g t a b l e shows the minerals placed xn 

stages of m i n e r a l i z a t i o n ; 
1st. Stage.. 

a( C r y s t a l l i n e quartz. 
h{ Galena, s p h a l e r i t e . 

2nd. Sta&e. 
a( P y r i t e - p y r r h o t i t e , c h a l c o p y r i t e , galena. 
Shearing. 
b( Quartz. 

•• 

3rd.Stage. 
a( C a l c i t e . 
b{ P y r a r g y r i t e , marcasite, b o r n i t e . 

The F i r s t and Second Stages have been separated 
because of shearing i n the s p h a l e r i t e before replacement by 
p y r i t e . 'Che f a c t that there are two generations of galena makes 
I t necessary to have two stages. The l i n e i s best when drawn 
where shearing Is founds The second generation of quartz might 
w e l l be placed i n a separate stage as very strong shearing 
forc e s were a c t i v e between the incoming of t h i s m i n e r a l and 
the d e p o s i t i o n of the second stage of galena. 

The r e l a t i o n s h i p of the minerals i n the T h i r d Stage 
could not be determined. The c a l c i t e may p o s s i b l e have beeh 
l a t e r than the minerals i n part b. The d e p o s i t i o n of these 
secondary m i n e r a l s , however, i s goings on at the present time 
due to the a c t i o n of c i r c u l a t i n g ground waters and to o x i d a t i o n 
of the outcrops. 

.J 


