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GENERAL DESCRIPTION 
The Slocan operations of ViolaMac Mines L t d . , Toronto, c o n s i s t 

I mil i ii iluli j of the producing V i c t o r property and the Lone Bachelor develop
ment p r o j e c t . The V i c t o r mine w i l l be the main t o p i c of t h i s paper, a l 
though some reference to Lone Bachelor geology i s r e q u i r e d to develop 
inferences concerning p r i n c i p a l bedding s t r u c t u r e s at the other mine* The 
two p r o p e r t i e s occupy p a r a l l e l v e i n systems which are approximately 1200 
f e e t apart w i t h the Lone Bachelor l y i n g to the southeast of, or i n the 
hanging w a l l of the V i c t o r v e i n . 

The V i c t o r mine produces a r e l a t i v e l y high-grade s i l v e r - l e a d -
z i n c ore. The g r e a t e r p r o p o r t i o n of t h i s i s trucked to the Western 
E x p l o r a t i o n custom m i l l at S i l v e r t o n f o r treatment, and a minor s o r t e d 
p o r t i o n shipped d i r e c t l y to the smelter. 
LOCATION, AND PROPERTY 74—• 

The property i s approximately f o u r m i l e s due east of New Denver, 
s i t u a t e d on the n o r t h end of Queen Bess Ridge where i t slopes i n t o Carpenter 
Creek. A Wk mile mine road, l e a v i n g the New Denver-Kaslo highway a t Three 
Forks, provides access to the property. 

The Victor-Lone Bachelor group i s made up of nine Crown-grant 
claims and f o u r f r a c t i o n a l claims which are h e l d as l o c a t i o n s . 
SURFACE DETAILS AND MINE WORKINGS 

Topo g r a p h i c a l l y , the mine area occupies the east f l a n k of a 
broad nose s l o p i n g northward i n t o Carpenter Creek. The upper area slopes 
moderately and i s almost e n t i r e l y covered by a few f e e t of overburden. 
Most outcrops are found along road cut-banks and w i t h i n o l d surface p i t s 
and trenches. The lower s l o p e s , c l o s e l y above Carpenter Creek, are steeper 
w i t h frequent b l u f f y s e c t i o n s having more abundant bedrock exposures. 

Much of the surface was burned over s e v e r a l years ago and i s 
covered w i t h t h i c k brush and a sparse growth of small f i r and hemlock*tea tsim. 
Mine timber i s obtained from l o c a l s a w m i lls. ^ ^ a r ^ & ^ e t t , ' 

The mine workings range from No. 1 l e v e l , a t the l ^ o o ' e l e v a t i o n , 
to No. 10 l e v e l a t 3650 f e e t . A l l l e v e l s , w i t h the exception of 3950 and 
1|150 s u b - l e v e l s , are a d i t s . The main working a d i t s are No»s 5* 7* and 9> 
w i t h ore b i n s and timber-sheds a t each. The compressor p l a n t and main 
s e r v i c e shops are l o c a t e d at No. 9 p o r t a l s i t e . 

HISTORY 
The V i c t o r mine, i n comparison to most Slocan p r o p e r t i e s , i s a 

comparatively recent o p e r a t i o n . I t was discovered by G. A. P e t t y i n 1921 
by t r e n c h i n g and g r o u n d - s l u i c i n g operations along the e a s t e r l y f l a n k of 
Queen Bess Ridge. The o r i g i n a l showing was a narrow v e i n of s o l i d galena 
which was subsequently explored 50 f e e t below through No. 1 a d i t . From 
the f i r s t i n t e r s e c t i o n the v e i n was d r i f t e d out f o r 200 f e e t to the south
west, and mineable s e c t i o n s stoped out to the s u r f a c e . An a d d i t i o n a l 200 
f e e t of d r i f t i n g and c r o s s c u t t i n g were done, but no important ore extensions 
were l o c a t e d . The oreshoot was then developed and mined through No's 2 and 
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3 - l e v e l s , and an outer f a u l t e d segment mined from No. i i - l e v e l . This segment 
cut o f f a t a porphyrydike to the northeast of the downward p r o j e c t i o n of 
the ore shoot a t 3 - l e v e l , and f u r t h e r d r i f t i n g to the southwest on a weak 
f r a c t u r e f a i l e d to p i c k i t up. This completed the f i r s t o perating phase. 
"Shipments between 1923 and 1929 amounted to 1̂ 02 tons of s o r t e d l e a d ore." 
Much of t h i s c a r r i e d s e v e r a l hundred ounces of S i l v e r per ton — g e n e r a l l y 
a s s o c i a t e d w i t h o x i d i z e d v e i n s u l f i d e s . From 1931 to 19i|7 the E. Doney 
lease produced over 1,000 tons of s o r t e d ore. The i n i t i a l ll»00 tons of 
V i c t o r ore had an average grade o f about 0.09 oz* g o l d ; 180 oz. s i l v e r ; 
k$% l e a d , and 10$ z i n c . 

The present operators purchased the property and lease i n 19l|8 
forming the o r i g i n a l ViolaMac Mines (B.C.) L t d . P r o d u c t i o n , on a s m a l l -
scale s e l e c t i v e mining and s o r t i n g b a s i s , was continued. F u r t h e r e x p l o r 
atory d r i f t i n g and c r o s s c u t t i n g on No© k l e v e l r e s u l t e d i n f i n d i n g the 
expanded downward e x t e n s i o n of the main ore shoot, and the production r a t e 
was stepped up — at t h i s nnin-h 3 —BBfUWWH'r'll HMi Hf. HWUM fl'llfl illffiTn¥TVrTTT"9fc 
trronriHt-**Bb»-, i t might be mentioned that one of the l e a s e r ' s c r o s s c u t s was 
stopped at only three f e e t s h o r t of an i n t e r s e c t i o n w i t h an orobody of 
major importance, -fch*? mam \V\U&c&L ore badly. 

Development on No's, k 5 - l e v e l s was s u c c e s s f u l and much 
high-grade ore was shipped d i r e c t l y to the smelter. I n 1950 a s m a l l m i l l 
was b u i l t and some lower grade m a t e r i a l t r e a t e d . This m i l l was abandoned 
l a t e i n 1952 when arrangements were made to m i l l an increased tonnage a t 
the Western E x p l o r a t i o n m i l l at S i l v e r t o n . A t present the monthly mine 
production i s 1800 to 2000 tons w i t h an average grade of 20 oz. s i l v e r , 
15$ l e a d , and 9% z i n c , w i t h a minor content of gold and cadmium. In 
a d d i t i o n one t o two carloads of s o r t e d l e a d ore are shipped to the smelter. 
By the end of 1955 the t o t a l production by the present company amounted 
t o about 95*600 tons. 

HISTORY OF GEOLOGICAL INVESTIGATIONS 
The f i r s t t e c h n i c a l account of the camp, by G. A. C a r l y l e , was 

p u b l i s h e d i n 1896. The f i r s t systematic mapping program was accomplished 
by McConnell and i n c l u d e d i n the l a r g e r G.S.C. "West Kootenay Sheet." 
S e v e r a l p r o p e r t i e s were described i n the 1906 r e p o r t of the Zinc Commis
s i o n . F i e l d s t u d i e s by C. E© Cairnes, from 1925 to 1928, provided the 
m a t e r i a l f o r h i s comprehensive memoirs d e s c r i b i n g the geology and p r o p e r t i e s 
of the camp. These are s t i l l b a s i c reference works. 

D e t a i l e d mapping by Kelowna E x p l o r a t i o n Co. i n i g ^ O - l j l i n the 
Payne-Washington area, and the subsequent i n t e r p r e t a t i o n s by Mayo and 
B i l l i n g s l e y o u t l i n e d the broad s t r u c t u r a l ore c o n t r o l s . Further f i e l d 
mapping by t h i s company, from 19l*6-5l* covered much of the area between 
Carpenter and S i l v e r t o n Creeks. At the same time a p a r a l l e l program was 
conducted by the B. C. Dept. of Mines. This work was summarized i n B u l l e t i n 
No. 29 — "Geology and Ore Deposits of the Sandon Area", by M. S. Hedley. 
This p u b l i c a t i o n i s the present reference f o r d e t a i l s of the s t r u c t u r a l 
geology of the camp. 

Several mining companies, such as Western E x p l o r a t i o n Co., 
Carnegie Mines L t d . , Violamac Mines L t d . , and Cody-Reco Mines L t d . , have 
made l o c a l d e t a i l e d s t u d i e s w i t h i n t h e i r r e s p e c t i v e areas. 
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GEOLOGICAL SETTING OF SLOCAN MINING CAMP, / v ^ - . / 

The system of n o r t h e a s t e r l y - t r e n d i n g veins and lodes i s 
s i t u a t e d w i t h i n an i n t e n s e l y - f o l d e d group of~-pig»<toi»ta»aiHiy sedimentary 
rocks which extends f o r s e v e r a l m i l e s east of the Silverton-Rosebery 
shore of Slocan Lake. This group of Upper T r i a s s l c a r g i l l i t e s , quart-
z i t e s , l imestones, or admixtures of these, forms an arcuate c o r r i d e r 
between Slocan and Kootenay Lakes, and i s bounded on the n o r t h and 
south by the Kuskanuaf and Nelson b a t h o l i t h s , on the east by the Kaslo 
greenstone f o r m a t i o n , and on the west by g n e i s s i c h y b r i d phases of the 
g r a n i t i c r o c k s . I n general, the formations trend northwesterly except 
where they are warped or bent i n t o p a r a l l e l i s m w i t h the bounding rock 
u n i t s . L o c a l v a r i a t i o n s i n the trend of s t r u c t u r a l bedding u n i t s 
appears most pronounced w i t h i n the w e s t e r l y p a r t of the area. From 
south t o n o r t h the p a t t e r n of s t r i k e s i s e a s t e r l y to n o r t h e a s t e r l y 
out of the Nelson g r a n i t e , swinging n o r t h e r l y to n o r t h w e s t e r l y across 
S i l v e r t o n Creek and the main p a r t of the camp; then w e s t e r l y across 
Wilson Creek and the head of Slocan Lake. I n more open form, a s i m i l a r 
curvature appears up the e a s t e r l y edge of the a r e a 0 From the Keen 
Creek r e - e n t r a n t bedding emerges on a n o r t h e a s t e r l y s t r i k e , bends 
west e r l y around a bulge i n the g r a n i t e , to assume a no r t h w e s t e r l y t r e n d 
p a r r a l l e l to the course of the Kaslo greenstones. 

W i t h i n both g r a n i t e masses, on the n o r t h and south, the 
c o n t i n u i t y of bedding trends i s maintained by g n e i s s i c s t r u c t u r e s 
or i n c l u s i o n s of a l t e r e d sediments. W i t h i n the Nelson body southwesterly-
s t r i k i n g elements p e r s i s t f o r s e v e r a l m i l e s before bending back to 
a normal s o u t h e a s t e r l y t r e n d . The apparent c o n t i n u i t y of l i n e a t i o n s 
In sedimentary and g r a n i t i c rocks together w i t h the presence of a l t e r e d 
bedding remnants and h y b r i d gneisses i n the l a t t e r , suggests a process 
of r e g i o n a l f o l d i n g , i n t r u s i o n , and a s s i m i l a t i o n . 

Although the greater complexity of f o l d i n g appears i n v e r t i c a l 
c r o s s - s e c t i o n , normal to the general f o r m a t i o n a l t r e n d , a strong f o l d 
p a t t e r n i s apparent i n p l a n view. The broad p a t t e r n i s that of an 
assymetric U - f o l d open to the west w i t h s t r u c t u r e s on each f l a n k resuming 
a normal r e g i o n a l s t r i k e t o the n o r t h and south of the map area. With
i n t h i s p a t t e r n f o l d i n g appears most extreme a t the t h r o a t of the U close 
to Slocan Lake, passing to a broader and l e s s d i s t o r t e d p a t t e r n towards 
the Kootenay Lake s e c t i o n of the f o l d . The general p a t t e r n appears to 
have developed by the a p p l i c a t i o n of r e g i o n a l b u c k l i n g s t r e s s e s centered 
upon the camp area. These may have been c l o s e l y r e l a t e d to the more 
apparent t a n g e n t i a l s t r e s s - c o u p l e s producing the recumbent f o l d s t r u c t u r e s 
of the v e r t i c a l s e c t i o n ^ a l d ^ f ' c f s s i b l y of a d i f f e r e n t i a l l y - c o m p r e s s i v e 
nature. Judging by the c o n t i n u i t y of s t r u c t u r a l trends from the sediments 
to the b o r d e r i n g g r a n i t i c r o c k s ^ ; i n t r u s i o n ofJ sediments on the f l a n k s of 
the U - f o l d was an accompanying f a c t o r i n i t s development. 

CROSS-SECTIONAL FOLD PATTERN: /^/& Z 

In broad form, the major f o l d s t r u c t u r e appears as a composite 
d r a g - f o l d , overturned from northeast to southwest. The f u l l v e r t i c a l 
extent of t h i s f o l d must be i n f e r r e d as the r o o t s are nowhere exposed, 
and much of the upper s e c t i o n has been removed by e r o s i o n . However, 
enough of the o r i g i n a l s t r u c t u r e remains to provide evidence of I t s o r i g i n . I t I s probable t h a t the f o l d o r i g i n a t e d by d i f f e r e n t i a l 



4. 
t a n g e n t i a l s t r e s s i n g of e.A s y n c l i n a l -msm, w i t h the higher component being 
d i r e c t e d to the southwest from the Kootenay Lake area, and the lower to 
the n o r t h e a s t from the v i c i n i t y of Slocan Lake. 

The a c t u a l shape of f o l d elements i s only seen l o c a l l y . For the 
greater p a r t the symmetry was deduced from the v a r i a t i o n i n bedding dips 
throughout the mine area* I n t e r p r e t a t i o n of these observations i n v o l v e d 
determinations of bedding tops by primary s t r u c t u r e s and the c o r r e l a t i o n 
of minor drag-folds w i t h c e r t a i n d i p -panels. L i t h o l o g i c a l c o r r e l a t i o n s 
are g e n e r a l l y i m p r a c t i c a l , because of the g e n e r a l l y g r a d a t i o n a l c haracter 
of the mixed assemblages of a r g i l l a c e o u s , q u a r t z i t i c and limey rocks I n 
vol v e d . 

W i t h i n the major recumbent f o l d , g e n e r a l l y opening to the 
southwest, are three or more l e s s e r f o l d s which form key s t r u c t u r a l hor
izons f o r ore d e p o s i t i o n . These have r o u g h l y - h o r i z o n t a l a x i a l p l a n e s . 
paSaS^KSSS^mmSim^s^^ From higher to lower these are: 

(1) The Mammoth-Hope-Richmond f l e x u r e , opening to the southwest, t&.-B -
(2) The S i l v e r s m i t h - V i e t o r f l e x u r e , opening to the n o r t h e a s t . y* s. 
(3) The Carpenter Creek f l e x u r e , opening to the southwest. S*o~8- &*y*£. 

In a d d i t i o n , another h i g h e r f l e x u r e , i s suggested by the 
v a r i a b l e p a t t e r n of bedding s t r u c t u r e s and top*along S i l v e r Ridge. This 
i s t e n t a t i v e l y l a b e l l e d the S i l v e r Ridge f l e x u r e . Approximate c r e s t a l 
separations of these mine f o l d s ranges around 1,000 f e e t . C l o s e l y r e 
l a t e d to the above are minor, but o f t e n l o c a l l y important bedding f l e x u r e s 
and drag f o l d s w i t h symmetries i n accordance w i t h i n t e r - b e d movements 
along the limbs of the l a r g e r f l e x u r e s . 

FAULTING 
A roughly-conjugate f a u l t system i s composed of a n o r t h w e s t e r l y -

t r e n d i n g f o r m a t i o n a l s e t ; and a n o r t h e a s t e r l y - t r e n d i n g vein-and-lode s e t . 
The former group appears to have been developed by l o c a l i z e d i n t e r - b e d 
adjustments consequent^^STextreme f o l d i n g . They g e n e r a l l y p a r a l l e l l o c a l 
bedding s t r u c t u r e s i n s t r i k e and d i p , but f r e q u e n t l y e x h i b i t c r o s s - c u t t i n g 
r e l a t i o n s h i p s where bedding i s t i g h t l y f o l d e d or dips are a b r u p t l y reversedo 
Displacements a-re g e n e r a l l y normal, and In harmony w i t h the average i n t e r -
bed movement w i t h i n a p a r t i c u l a r limb of a f o l d . 

The n o r t h e a s t e r l y - t r e n d i n g f a u l t s g e n e r a l l y c r o s s - c u t bedding 
planes a t f a i r l y l a r g e angles. L o c a l l y they swing i n t o p a r a l l e l i s m w i t h 
bedding planes and f o r m a t i o n a l f a u l t s w i t h i n l o c a l panels of s o f t , f l a t l y -
d i p p i n g beds, but seldom cross a bedding f a u l t without being o f f s e t from a , 
few inches t o s e v e r a l tens of f e e t . Right-hand o f f s e t t i n g of v e i n and lode 
f r a c t u r e s i s t y p i c a l at i n t e r s e c t i o n s w i t h major f o r m a t i o n a l f a u l t s . I t 
i s p o s s i b l e that t h i s p a t t e r n i s r e l a t e d to general i n t e r - b e d s t r i k e - s l i p 
adjustments r e l a t e d to the r e g i o n a l major U-Fold. The general e a s t e r l y 
s t r i k e - s l i p component o f displacement of hanging-wall ground along the 
major lodes co u l d be r e l a t e d to the same inter«bed adjustment. 

That the lode f r a c t u r e s and f o r m a t i o n a l f a u l t were developed 
w i t h i n the same general p e r i o d of deformation i s suggested by c e r t a i n de
t a i l s o f t h e i r i n t e r s e c t i o n s . Frequently a v e i n w i l l bend to f o l l o w the 
course of a bedding f a u l t f o r a short d i s t a n c e , or minor l i n k - f r a c t u r e s 
w i l l pass from a lode to a f a u l t without i n t e r r u p t i o n . In c e r t a i n cases 
m i n e r a l i z a t i o n continues from lode to f a u l t by way of l i n k - v e i n s - w i t h 
z i n c r a t h e r than lead m i n e r a l i z a t i o n p e r s i s t i n g f a r t h e s t from the l o d e . 
However, some post-ore displacement u s u a l l y occurs a t these intersections© 
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The n o r t h e a s t e r l y - t r e n d i n g f r a c t u r e s vary I n s i z e from j o i n t s 
t o simple open f r a c t u r e - v e i n s , to lodes systems up to 100 f e e t i n width* 

On the s m a l l e r s t r u c t u r e s / t y p i c a l l y the narrow f i l l e d f r a c t u r e -
veins of the V i c t o r type)-wall-rock displacement amount to only a few 
inches or feet© These are o f t e n completely f i l l e d w i t h massive or banded 
aggregates of ore m i n e r a l s , although the usual f i l l i n g c o n s i s t s of a 
number of s u l f i d e bands^in a gangue of quartz and s i d e r i t e . 

Along stronger lodes net displacements are such t h a t hanging 
w a l l s move downward and eastward, w i t h the net d i r e c t i o n of displacement 
f r e q u e n t l y along a l i n e p i t c h i n g a l i t t l e below horizontal© Along these 
s t r u c t u r e s curved or warped s e c t i o n s , f a u l t - l o d e i n t e r s e c t i o n s , or 
I n t e r s e c t i n g lode strands create s t r u c t u r a l c o n d i t i o n s favorable f o r ore 
deposition© 

GENERAL ORE CONTROLS 
The form and character of v e i n s t r u c t u r e s favorable to ore 

d e p o s i t i o n v a r i e s somewhat i n accordance w i t h the amount and d i r e c t i o n 
of w a l l - r o c k displacement a t t e n d i n g t h e i r formation© In g e n e r a l , along 
the stronger lode systems, l a r g e displacements, having strong s t r i k e -
s l i p components, have promoted the development of i n t e r n a l shear, b r e c c i a , 
and f l e x u r e forms© Wit h i n s m a l l e r v e i n s , the correspondingly weak normal 
displacements apparently r e s t r i c t s t r u c t u r a l development to simple f r a c 
ture forms of e i t h e r a t i g h t or open nature© Shear, b r e c c i a , and f l e x u r e 
s t r u c t u r e s are of o n l y l o c a l occurrence w i t h i n the productive parts ®f s&dh 
veins© 

To a m p l i f y , the f o l l o w i n g f a c t o r s appear,singly or i n combin
a t i o n ; as 6re c o n t r o l s w i t h i n major veins and lodes© 

(1) W a l l rocks composed of mixed assemblages of hard and s o f t beds© 
C o n d i t i o n s " f o r s h a t t e r i n g are optimum In such formations and promote the 
development of permeable b r e c c i a fillings© On the other hand, t h i c k 
s e c t i o n s of u n i f o r m l y hard w a l l rocks r e s t r i c t v e i n development to narrow, 
g a u g e - f i l l e d f ractures;/ w i t h i n s e c t i o n s of s o f t , thinly-bedded w a l l rocks 
v e i n forms tend toward a wide zone of oinuouo, br a i d e d , narrow shears© 

(2) Curved or warped s e c t i o n s of the lode. A t such l o c a l i t i e s w a l l -
rock displacements create areas of d i f f e r e n t i a l compression or t e n s i o n , 
the l a t t e r n a t u r a l l y being more favorable f o r the development of permeable 
b r e c c i a and f r a c t u r e s t r u c t u r e s w i t h a minimum of impervious gauge. Curved 
v e i n s e c t i o n s appear most f r e q u e n t l y where formations o f v a r i a b l e d i p and 
competency are t r a v e r s e d , o r at i n t e r s e c t i o n s w i t h strong f o r m a t i o n a l 
f a u l t . 

(3) On v e i n s e c t i o n s where w a l l rock displacements act squarley  
across the beds. Where the general downward and eastward r e l a t i v e hanging-
w a l l movement i s a s s o c i a t e d w i t h w e s t e r l y - d i p p i n g bedding panels t h i s con
d i t i o n i s f u l f i l l e d . 

(k) At i n t e r s e c t i o n s of i n d i v i d u a l lode strands© 
(f>) On r e l a t i v e l y steep-dipping vein s e c t i o n s : U s u a l l y , i n t h i s 

case, a l a t e normal displacement has opened up p r e - e x i s t e n t s t r u c t u r e s and 
v e i n - f i l l i n g s s o r has developed an a d d i t i o n a l set of open f r a c t u r e s . 

The above f a c t o r s , u s u a l l y a c t i n g I n some degree of combination, 
are t y p i c a l of the l a r g e r shear-lodes© However, w i t h i n the small f r a c t u r e -
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v e i n s t r u c t u r e s such as the V i c t o r , c o n d i t i o n s which produce simple open 
v e i n patterns are of most importance© Some g e o l o g i c a l f a c t o r s which enter 
i n t o the development of these a re: 

(1) Sections of bedding composed of r a t h e r uniform l i t h o l o g i c types of 
w M i intermediate hardness and competency© T y p i c a l l y these include medium-
t h i c k bedded assemblages of 4mmS^mmSila»aA a r g i l l a c e o u s and q u a r t z l t i c 
rocks© Sections of thickly-bedded q u a r t z i t e s or very thinly-bedded s o f t 
a r g i l l i t e s are precluded* 

(2) S t e e p l y - d i p p i n g v e i n s e c t i o n s are g e n e r a l l y f a v o r a b l e , although 
l o c a l exceptions i n d i c a t e the entrance of other f a c t o r s o 

(3) <here v e i n s t r a n s e c t bedding sections a t large i n t e r - p l a n a r 
angles* I n such circumstances a minimum f r a c t i o n of the d i s p l a c i v e move
ment Is b l e d o f f along bedding planes* 

(ij) Where frequent small bedding f a u l t s or s l i p s i n t e r r u p t the 
course of the vein * This c o n d i t i o n appears to be optimum f o r the develop
ment of open v e i n - f r a c t u r e s formed through r e l a t i v e l y minor w a l l - r o c k 
displacements, I n that o p e n - f r a c t u r i n g I s f a c i l a t e d by r e s t r i c t i n g i n d i 
v i d u a l v e i n segments and displacements t o r e l a t i v e l y thin^fault-bounded 
bedding panels© 

(5) Where w a l l r o c k formations are i n v o l v e d i n recumbent f o l d 
patterns© This p a r t i c u l a r bedding s t r u c t u r e apparently f a c i l i t a t e s open 
f r a c t u r i n g at steep d i p s * A prominent fe a t u r e of such s e c t i o n s i s the 
presence of many r e g u l a r j o i n t s p a r a l l e l i n g the v e i n , w i t h many of those 
c l o s e to the v e i n being c l e a n l y f i l l e d w i t h ore or -@*»gangue minerals© 

(6) A t s e c t i o n s of bedding i n t r u d e d by numerous porphyry s i l l s and 
dikes© I n themselves porphyries form g e n e r a l l y unfavorable host rocks 
except where they occur immediately w i t h i n recumbent f o l d s t r u c t u r e s * 
Apparently they e x e r t a wider s t r u c t u r a l c o n t r o l throughout l a r g e r bedding 
s e c t i o n s 5 i n that they a s s i s t i n m a i n t a i n i n g deeply-penetrating s o l u t i o n 
channels through otherwise s o f t p l a s t i c formations© 
GENERAL GEOLOGY OF THE MIME AREA. /. 

The V i c t o r Mine l i e s w i t h i n a broad panel of t h i n - t o medium-
bedded mixed a r g i l l i t e s and q u a r t z i t e s l o c a l l y Intruded by zones of 
porphyry dikes and s i l l s * W i thin the l i m i t s of the mine workings bedding 
formations are bounded on the northeast and southwest by the C i n d e r e l l a 
porphyry stock and the West Porphyry body© 

The C i n d e r e l l a stock i s exposed on the surface from No© 10 
p o r t a l across Carpenter Creek, g i v i n g i t a width of over 2,000 feet© I t * a 
mapped l e n g t h i s comparable, although the t o t a l extent w i l l probably i n 
clude long s i l l - l i k e terminations© 

The West body, where pentrated by 9 - l e v e l i s upwards of ljOO 
f e e t t h i c k and may be r e l a t e d to a zone of t h i c k s i l l s outcropping above 
along Queen Bess Ridge* 

Surface exposures of bedding above 9 - l e v e l s t r i k e n o r t h w e s t e r l y 
and d i p southwesterljfet varying angles, w i t h frequent l o c a l r e v e r s a l s and 
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c o n t o r t i o n s . The a c t u a l p a t t e r n of bedding-folds was deduced mainly from 
i n f o r m a t i o n gained through underground mapping© 

Above 7 - l e v e l beds are i n v o l v e d i n a complex recumbent f o l d 
g e n e r a l l y opening to the northeast© This s t r u c t u r e l i e s a t approximately 
the same h o r i z o n as the S i l v e r s m i t h and Ruth mine f o l d s and i s s i m i l a r i n 
general outline© I n l e s s complex form the s t r u c t u r e i s exposed above 
3 - l e v e l witgain- the Lone Bachelor Mine c l o s e l y to the southeast© 

Below V i c t o r 7 - l e v e l j b e d d i n g dips g e n e r a l l y to the northeast 
except w i t h i n the outer p a r t of 9 - l e v e l where southwesterly dips steepen 
to v e r t i c a l a t t i t u d e s through 10-level© As f a r as i s known beds below 
1 0 - l e v e l r o l l under to f l a t n o r t h e a s t e r l y dips — the whole forming a 
major d r a g - f o l d below l y i n g c l o s e l y below the V i c t o r fold© 

A system of n o r t h e a s t e r l y - s t r i k i n g , s t e e p l y - d i p p i n g j o i n t s 
t r a n s e c t s mine formations© A la r g e p r o p o r t i o n of these are quartz -
or c a l c l t e - f i l l e d , or w i t h s i d e r i t e ; p y r i t e , and o c c a s i o n a l l y , ore 
mi n e r a l s , c l o s e to the vein© The V i c t o r v e i n i s s u b - p a r a l l e l to the 
system of joints© The i n i t i a l f r a c t u r e appears to have formed through 
a c o n c e n t r a t i o n of d i s p l a c i v e movements along c e r t a i n continuous members 
of the j o i n t system© 

VEIN SYSTEM a # 

Throughout the gr e a t e r p a r t of the mine the v e i n dips s t e e p l y 
southeast, w i t h a r e f r a c t i o n to n e a r - v e r t i c a l d i p s , or even no r t h w e s t e r l y 
dips through the c r e s t a l s e c t i o n s of the mine fold© 

C e r t a i n aspects of the v e i n s t r u c t u r e appear c l o s e l y r e l a t e d 
to s p e c i f i c panels of bedding encountered© W i t h i n bedding se c t i o n s 
c l o s e l y Involved i n the mine f o l d , and i n w e s t e r l y to v e r t i c a l l y - d i p p i n g 
s e c t i o n s immediately above and below t h i s s t r u c t u r e , segments of the v e i n 
are t y p i c a l l y s t r a i g h t f i l l e d - f r a c t u r e s t r u c t u r e s , c u t t i n g squarely across 
bedding sections© T y p l m i l t y , Vein f i l l i n g s are composed of medium-to 
f i n e - g r a i n e d galena and s p h a l e r i t e w i t h a gangue of s i d e r i t e , q u a r t z , 
c a l c i t e , and p y r i t e - s i n g l y or together© The f i l l i n g may c o n s i s t e n t i r e l y 
of massive or banded ore s u l f i d e s , but u s u a l l y i n c l u d e s v a r i a b l e amounts 
of gangue minerals© Minor p a r a l l e l veins occur r a t h e r generally© However, 
m u l t i p l e - v e i n or lode s t r u c t u r e s are apparently r e s t r i c t e d t o c l o s e l y -
f o l d e d and s t r o n g l y - j o i n t e d bedding u n i t s l y i n g between strong c r o s s -
faults© 

Vein widths range from a few inches t o ovor s i x f e e t of s o l i d 
s u l f i d e s , w i t h a general average of about 16 inches© 

Wi t h i n e a s t e r l y - d i p p i n g bedding s e c t i o n s , the angle between v e i n 
and bedding I s g e n e r a l l y more acute — l o c a l l y amounting to only a few 
degrees© Vein p a t t e r n s and f i l l i n g s suggest that f r a c t u r i n g was accom
panied by r e l a t i v e l y l a r g e r shearing movements than are apparent w i t h i n 
the favorable c r e s t a l areas© Some t y p i c a l shear-vein c h a r a c t e r i s t i c s 
w i t h i n these s e c t i o n s are curved v e i n segments, branch f r a c t u r i n g and 
v e i n i n g along convergent bedding planes and f a u l t s , and the presence of 
more abundant gauge and b r e c c i a fillings© Of the ore m i n e r a l s , s p h a l e r i t e 
i s g e n e r a l l y more prominent than galena,which i s i n reverse r a t i o to the 
usual p r o p o r t i o n o f ore s u l f i d e s . S i d e r i t e and p y r i t e are present i n 
i n c r e a s i n g amounts and, l o c a l l y quartz becomes an important vein c o n s t i t u e n t , 
Wall-rock a l t e r a t i o n - g e n e r a l l y by moderate s i l i c i f i c a t i o n - o c c u r s more 
f r e q u e n t l y w i t h i n these lower s e c t i o n s than elsewhere. 
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Numerous bedding f a u l t s i n t e r s e c t the v e i n on s t r i k e and d i p . 
Some minor f r a c t u r e s cause no apparent displacement, although the w i d t h and 
character of the v e i n f i l l i n g may change across them. Other stronger 
c r o s s - f r a c t u r e s or f a u l t zones e f f e c t o f f s e t s ranging from a few inches 
to s e v e r a l f e e t w i t h i n the c e n t r a l mine s e c t i o n . Evidence of the conjugate 
nature of v e i n and c r o s s - f r a c t u r e s Is i l l u s t r a t e d by the frequent spreads 
of ore a t i n t e r s e c t i o n s and the l o c a l d e f l e c t i o n s of the v e i n along some 
c r o s s - f r a c t u r e s . The f i r s t - m e n t i o n e d f e a t u r e appears to have been due to 
the a c t i o n of r a t h e r impermeable f a u l t f i l l i n g s i n the path of t h e ^ r e ^ ^ ^ ^ y 
s o l u t i o n s . The impermeability of these f i l l i n g s i s o c c a s i o n a l l y ^ w h e r e a r y 
r a i s e headings break through f l a t - l y i n g s t r u c t u r e s and i n t o r e s e r v o i r s of . 
ground water i n o v e r l y i n g beds. 

I n d i v i d u a l segments of the V i c t o r ore body are bounded by stronger 
f o r m a t i o n a l f a u l t s and p i t c h i n accordance w i t h them, tending to produce 
we s t e r l y p i t c h e s w i t h i n the upper l e v e l s and e a s t e r l y p i t c h e s through the 
lower. 
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WEST VICTOR MINE SECTION, ^ 

GENERAL 
This p a r t of the mine I s i n a p r e l i m i n a r y stage of e x p l o r a t i o n and 

development, so t h a t only a few general d e t a i l s of the s t r u c t u r a l p a t t e r n 
are known* However, as l a t e r a l e x p l o r a t i o n on and below 7 - l e v e l Is f a i r l y 
complete, some ideas concerning s t r u c t u r e s of the lower h a l f of the s e c t i o n 
may be presented© 

WORKINGS 
E x p l o r a t i o n d r i f t s were d r i v e n on 9- and 7 - l e v e l s and connected 

t h r o u $ i the 959 r a i s e . Development d r i f t s were then d r i v e n from the 3950 
s t a t i o n s of 959 r a i s e and No. 3 winze. 
GEOLOGY 

Wi t h i n the west s e c t i o n w a l l rocks are composed of s i l l y to 
q u a r t z i t l c a r g i l l i t e s , w i t h the b e t t e r vein s e c t i o n s o c c u r r i n g w i t h i n 
assemblages of r a t h e r s o f t blocky a r g i l l i t e s . A few porphyry s i l l s are 
present, becoming more frequent towards the main West porphyry body. These 
porphyry i n t r u s i o n s are g e n e r a l l y a s s o c i a t e d w i t h zones of strong c r o s s -
f a u l t i n g . 

The bedding s e c t i o n i s moderately e a s t - d i p p i n g , w i t h l o c a l i n t e r -
uptions by f l a t or steep r o l l s o Occasional drag f o l d s , over-turned down-
di p , r e f l e c t a l o c a l adjustment to s t r e s s e s produced by f o l d i n g . These 
adjustments were accomplished through i n t e r - b e d creep or s l i p w i t h w e s t e r l y 
s e c t i o n s moving upward towards a major f o l d a x i s w i t h respect to those 
l y i n g immediately e a s t . The general spread of m i n e r a l i z a t i o n w i t h i n the 
s e c t i o n extends roughly from the 3880 f a u l t zone on the e a s t to the West 
f a u l t zone. 

More l o c a l l y , commercial ore shoots occur a t two s e c t i o n s , one 
l y i n g to the west of and under the 3880 f a u l t zone, and the other s i m i l a r l y 
s i t u a t e d w i t h respect t o the 958 f a u l t zone. On both, the v e i n steepens 
as i t crosses through a broad bedding f l e x u r e which has the shape of l a r g e 
open drag f o l d . This f l e x u r e , apparently c e n t e r i n g at about the 3950 
h o r i z o n , i s formed by a l o c a l steepening of bedding dips between 7- and 
9 - l e v e l s . The s t r u c t u r a l feature which appear to have l o c a l i z e d ore 
d e p o s i t i o n i s the combination of the bedding f l e x u r e and a b l a n k e t i n g c r o s s -
f a u l t * The steepening of the v e i n was accompanied by the development of 
open spaces through normal hanging w a l l displacements. The f a u l t apparently 
has had the e f f e c t of m a i n t a i n i n g an open v e i n f r a c t u r e and of r e s t r i c t i n g 
the spread of ore s o l u t i o n s to the v e i n between t h i s s t r u c t u r e and 9 - l e v e l . 
Both ore shoots extend from 9- to 7 - l e v e l w i t h the g r e a t e s t s t r i k e - l e n g t h 
probably o c c u r r i n g near the 3950 h o r i z o n * 

VEIN STRUCTURES AND MINERALIZATION 
ike- The general p a t t e r n of v e i n f r a c t u r e s d i f f e r s across the s e c t i o n * 

W i t h i n ^ e a s t e r l y segment adjacent to the 3880 f a u l t zone, much of the v e i n 
appears s i m i l a r to the f i l l e d f r a c t u r e s w i t h i n c r e s t a l areas of s t r u c t u r a l l y 
h i g h e r f o l d s * The v e i n cuts squarely across bedding s t r u c t u r e s and w a l l s 
are r e g u l a r and sharply d e f i n e d . The f i l l i n g i s t y p i c a l l y one of massive, 
o c c a s i o n a l l y g n e i s s i c , ore s u l f i d e s w i t h s p h a l e r i t e more abundant than 
galena. 
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Along the w e s t e r l y v e i n segment, between the 958- and West f a u l t 
zones, the v e i n e x h i b i t s the p a t t e r n of f r a c t u r i n g u s u a l l y a s s o c i a t e d w i t h 
e a s t e r l y - d i p p i n g , overturned bedding s e c t i o n s . A marked feat u r e i s the 
g e n e r a l l y acute i n t e r p l a n a r angle between the v e i n and bedding. This r e 
l a t i o n s h i p has l o c a l l y induced a branched v e i n p a t t e r n , i n t h a t frequent 
s p l i t s from the main s t r u c t u r e swing o f f along bedding planes. These 
continue f o r only a short distance i n t o the w a l l s . A f e w ^ f these l o c a l l y 
appear stronger than the parent s t r u c t u r e , and I t Is quite,,¥o d r i f t o f f 
the main v e i n unless the p a t t e r n Is q u i c k l y recognized. In some places 
t h i s branching occurs a t a cross f a u l t g i v i n g an appearance of a l e f t -
hand displacement when the c o n t i n u a t i o n l i e s d i r e c t l y across the f a u l t or 
to the r i g h t . 

I n p l a n view, bent bedding-ends next to the v e i n appear r e l a t e d 
to a w e s t e r l y component of hanging w a l l displacement. However, f a u l t 
s t r i a e which g e n e r a l l y plunge s t e e p l y eastward, together w i t h evidence 
s u p p l i e d by bedding o f f s e t s , show that v e i n f r a c t u r i n g was accompanied 
by a r e l a t i v e downward and eastward movement of the hanging w a l l . 

Vein minerals i n t h i s west ore shoot are s l i g h t l y crushed or 
broken by post-ore movements. 

S p h a l e r i t e exceeds galena i n the u s u a l d i s t r i b u t i o n . However, 
secondary f r a c t u r i n g along c e r t a i n z l n c y s e c t i o n s apparently re-opened 
p a r t s of the v e i n f o r a l a t e r stage of l e a d - m l n e r a l i z a t i o n o These galena 
shoots occur most f r e q u e n t l y w i t h i n c l o s e l y c r o s s - f a u l t e d v e i n segments. 

To the west the V i c t o r v e i n i s known to extend as f a r as the West 
f a u l t zone. On the 395>0 s u b l e v e l i t bends southward as i t approaches the 
f a u l t and probably merges w i t h i t completely beyond the end of the drif;t« 
As t h i s j u n c t i o n i s approached there i s an accompanying decrease i n v*'*-' 
mine r a l 1 z a t i o n . 
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THE BAST VICTOR ORE BODY 

The East V i c t o r ore body to date has s u p p l i e d most o f the pro
d u c t i o n from ViolaMac*a property a t Hew Denver. The extreme upper p o r t i o n 
Of t h i s ore body c o n s t i t u t e d the o r i g i n a l discovery on the V i c t o r c l a i m . 
From t h i s p o i n t ore has heen mined down d i p t o the 3950 S u b - l e v e l , over a 
v e r t i c a l range o f 700 f t . Along the s t r i k e the v e i n has been mined over 
11*00 f e e t * 
THE HOST ROCKS* 

The ore l l e e w i t h i n the V i c t o r lode where i t crosses a ae r i e s o f 
t h i n t o moderately t h i c k ( l / 8 M to 1») bedded a r g i l l i t e s and q u a r t z i t e s . The 
sediments t r e n d n o r t h w e s t e r l y normal to the lode and they are f o l d e d i n t o 
what l a l o c a l l y c a l l e d the V i c t o r recumbent f o l d . This f o l d I s open to the 
northeast and i t s c r e s t a l plane l i e s between 7 l e v e l and the l*l£0 s u b - l e v e l . 
The main ore s e c t i o n s l i e i n and c l o s e to t h i s c r e s t . 

The host rocks where they can be seen u n a l t e r e d are s i m i l a r i n 
appearance across the e n t i r e s e c t i o n . Where f o l d i n g i s Intense, however, 
the sediments are changed p h y s i c a l l y . Here c l o s e spaced bedding s l i p s and 
cross f r a c t u r e s are developed and these are f i l l e d w i t h a heavy g r a p h i t i c 
g^uge. The degree of t h i s s o f t e n i n g I s , I n p a r t , d i r e c t l y p r o p o r t i o n a l t o 
the i n t e n s i t y o f the f o l d i n g . As f o l d i n g , p a r t i c u l a r l y i n the E a s t V i c t o r 
panel, I s extensive the o r i g i n a l c h a r a c t e r o f the a s s o c i a t e d sediments 
cannot be determined. Because o f t h i s a l i t h o l o g i c a l s u b d i v i s i o n o f the 
sediments I s im p o s s i b l e * 

However, there are marked v a r i a t i o n s i n the f o l d p a t t e r n . I n a l l * 
f o u r d i s t i n c t s t r u c t u r a l d i v i s i o n s are o u t l i n e d by the present mine workings 
w i t h each of these o c c u r r i n g w i t h i n a c e r t a i n panel o f sediments. The 
i n d i v i d u a l panels i n v o l v e sediments s e v e r a l hundreds o f f e e t t h i c k and each 
i s bounded by zones of intense i n t e r r e d s l i p p a g e . These s t r u c t u r a l u n i t s 
are shown on f i g u r e *$* and they are l e t t e r e d east t o west A. B» G & B. 

The separate development of s t r u c t u r e s w i t h i n l o c a l s e c t i o n s o f 
the sedimentary s e r i e s was probably caused by an I n i t i a l v a r i a t i o n i n the 
competency o f these rooks. While unequal response to s t r e s s during f o l d i n g 
was p o s s i b l y another c o n t r i b u t i n g f a c t o r * 

Poyafcys4*£e s i l l s and dykes occur throughout the mine and these 
are p a r t i c u l a r l y common 5n the eastern p a r t of the workings. These i n 
t r u s i o n s are almost e n t i r e l y w i l l - l i k e although t o conform w i t h l o c a l 
c o n t o r t i o n s i n the sediments they may have extremely I r r e g u l a r o u t l i n e s * 
S i l l s are from a f r a c t i o n o f an i n c h up t o s e v e r a l tens o f f e e t wide. I t 
can be seen I n the l o n g i t u d i n a l s e c t i o n ( f i g u r e 5) that they seldom t r a v e r s e 
the e n t i r e v e r t i c a l s e c t i o n and they appear as l o c a l lenses and s w e l l s . 
g e n e r a l the number and the width o f the i n t r u s i o n s increase toward the c r e s t 
o f the V i c t o r f o l d w i t h l o c a l t h i c k e n i n g s forming at the c r e s t o f s u b s i d i a r y 
drag f o l d s . 

AGE REIATXOHSHXF 
From the r e l a t i o n s h i p between the norphyries and the other 

s t r u c t u r a l f e a t u r e s i t i s I n f e r r e d t h a t the following^sequence of events 
occurred. ^ ^ r M 

(1) F o l d i n g ended. A t t h i s p o i n t the f o l d s t r u c t u r e s together w i t h 
the consequential f o r m a t i o n a l f a u l t s were formed and the development of the 
lodes had s t a r t e d . 
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(2) Porphyries Intruded. These largely paralleled or formed i n the 
formational faults. Where they cross the lodes their shapes often change; 
that i s the hanging and footwall traces do not match. From this i t is 
evident that both elements of the conjugate fault system were developed 
prior to the Intrusions and that the formational faults had developed low 
confining pressure and were therefore receptive to them. On the other hand 
intrusions along the lodes are rare suggesting that they were in compression 
at this time. 

(3) Further faulting. Faulting along the conjagate faults continued 
with a further development of the lodes. The porphyry intrusions probably 
occurred early i n a period of relaxation of the fold forming stresses. 
Faulting continued throughout this period but in response to changing stresses. 
At the culmination of this re adjustment veins were formed and these favoured 
the lodes which had now become the tensional member of the conjugate fault 
system* 

FO&P STRUCTURE: 
The Victor recumbent fold as mentioned previously, Is the major 

fold structure i n the mine area and Its form i s outlined on figure 5. Here 
also can be seen the local variations which occur in the A, B, C & D 
sections* 

The simplest outline of the Victor fold occurs in the HB n panel. 
The crest Is well marked and l i e s about tyO feet above 7 level. The upper 
limb between three and four levels dips 20 to 30 degrees to the west and 
the lower limb at 7 level i s dipping l\S degrees to the east. Brag folding 
i s relatively minor with most of the dragging confined to the crest zone. 

In panel "A" the fold pattern is seen in detail only above the 
Victor crest In what Is the equivalent to the west dipping beds seen i n 
the "Bn section. The "A" structure consists entirely of close packed re
cumbent. Isoclinal drag folds. On the lower and eastern limits interbed 
faulting and crest rupturing i s so marked that the detail of the minor 
folding i s almost entirely destroyed. Further to the west the faulting 
Is not so extreme and the outlines of several large drag folds can be seen. 
Of these the folds open to the east are broader than those that are open to 
the west. The crestal planes of the drags are recumbent in the central 
part of the sectionjand these r o l l over to moderate west dips as they 
approach*their eonuact with the *B* block. This rotation of the drag folds 
i s a feature of the strong interbed movement between the two panels. 

In Section ttCtt the main fold crest i s much broader than that seen 
In section nB B and there i s very l i t t l e drag folding in the region of the 
axial plane. There i s , however, a large dragfold developed above the Victor 
crest within the west dipping beds above 5 level. The axial plane dips about 
15° to the southwest* While only the lower half of this drag i s seen It is 
evident that the entire C panel Is Involved and that the wave length w i l l 
exceed 100 feet. 

Below the Victor crest 9 level encountered a section of west 
dipping beds i n what i s generally a horizon of east dips. These west dips 
occur, in part, on the downward projection of the nC f f sediments and they 
suggest that drag folding in the "C" block Is prevalent In the lower as 
well as the upper limb of the main fold. 

The H C n block Is bounded on the east and west by zones of bedding 
faults. This block i s also crossed by the east dipping ft! P fault. This 



i s an anomalous s t r u c t u r e because I t Is a t h r u s t f a u l t and because i t 
crosses l o c a l bedding panels a t r i g h t angles. The f a u l t w h i l e i t has a 
small a c t u a l displacement i t i s the center of zone of Intense dragging. 

The 1(1 P f a u l t I s a f o r m a t i o n a l f a u l t which o r i g i n a t e d i n the 
lower east d i p p i n g limb of the V i c t o r f o l d . I t was strong enough t h a t 
i t c a r r i e d up through the f o l d , c r o s s - c u t t i n g west d i p beds. At f i v e l e v e l 
i t f l a t t e n s as i t comes i n t o a second panel o f east d i p beds and here where 
l a s t seen I t has become f u l l y bedded. 

The bedding d e t a i l w i t h i n the D panel I s to be seen only between 
7 and $ l e v e l s and i n t h a t s e c t i o n o f those sediments adjacent t o the 0 
Block. A t the V i c t o r f o l d c r e s t these beds form a broad arc as they r o l l 
from steep east dips on 7 l e v e l i n t o steep west dips on the k1$Q s u b - l e v e l . 
As they approach $ l e v e l the beds f i r s t r o l l back to steep east d i p s and 
then e n t e r i n t o a s e r i e s of drag f o l d s . I n the extreme western p a r t of the 
s e c t i o n the a x i a l planes of the drag f o l d s rake g e n t l y to the east but as 
the drags approach the a l P f a u l t they are r o t a t e d so t h a t the a x i a l planes 
have f l a t west dips r e f l e c t i n g t h e upthrust along t h i s f a u l t . 

The general bedding d i p s a t f i r s t suggest that the s e c t i o n above 
the Jjlffo &ub l e v e l has moderate to s t e e p l y e a s t e r l y d i p s . However, a s i l l 
i n the western p a r t o f the s e c t i o n shows t h a t there a t l e a s t the average 
dip i s n e a r l y v e r t i c a l . 

• • .* 

The drag f o l d e d s e c t i o n i n the *D* Panel l i e s on the westward 
p r o j e c t i o n . o f the l a r g e drag f o l d seen i n the # C W Panel and the two appear 
to be r e l a t e d . 

The I n d i v i d u a l s t r u c t u r a l s e c t i o n s show that there l a a sudden 
change o f shape i n the V i c t o r f o l d w i t h i n the mine area. The r e l a t i v e l y 
t i g h t c r e s t which occurs i n the L s e c t i o n opens q u i c k l y i n t o a broad f l e x u r e 
as I t progresses through the C & D b l o c k s . The drag p a t t e r n v e r i f i e s t h i s . 

I n the A & B blocks there I s t y p i c a l " s i m i l a r 6 f o l d i n g . That i s 
f o l d i n g i n which a s e c t i o n of beds are a p p r e c i a b l y "thickened 1* when they are 
i n the c r e s t zone. The ttilckenlng r e s u l t s l a r g e l y through the t r a n s p o r t 
of m a t e r i a l from the limbs pf the f o l d to the c r e s t by the a c t i o n of drag 
f o l d i n g s I s t h i s p a r t i c u l a r case the t h i c k e n i n g i s augmented by dyke and 
s i l l i n t r u s i o n s * 

I n s e c t i o n s C and D there I s l i t t l e c r e s t a l t h i c k e n i n g whi& from 
the l o c a t i o n o f drag f o l d s i t I s evident t h a t the f o l d limbs are thickened 
i n s t e a d , f h l s type of r e d i s t r i b u t i o n of m a t e r i a l i s t o be expected t o be 
a s s o c i a t e d w i t h a sudden broadening of the f o l d * I f t h i s broadening were 
t o continue to the west the V i c t o r f o l d would d i e out. However, such a 
sudden ending of the s t r u o t u r * w u l d oontr&diot the f a c t t h a t the V i c t o r 
f o l d i s a p e r s i s t e n t s t r u c t u r e which i s recognized i n the Sandon area 2 m i l e s 
to the south e a s t * I t I s a l s o the member of a s e r i e s of f o l d s which p e r s i s t 
south west as f a r as the Standard Mine. (Reference S t r u c t u r a l s e c t i o n s 
B u l l . 23 B.C. Dept. o f Mines) 

FAULT STRUCTURES: 
The bedding f a u l t s together w i t h s u b p a r a l l e l bedding f a u l t s 

o r i g i n a t e d d i r e c t l y from the a c t i o n of the f o l d i n g and these are termed 
the f o r m a t i o n a l f a u l t s . The f o r m a t i o n a l f a u l t s together w i t h the lodes 
form a set of conjugate f a u l t s . 



The formational faults tend to be bedded.^. The general exceptions 
occur with faults which strike with the beds but^migrate across them at 
acute angles* For example below 7 level a common feature i s easterly 
dipping faults which dip slight f l a t t e r than do the beds and above 3-lcvel 
there i s a set of moderately steep west dipping faults which cross down 
through^westerly dipping beds. The formational faults, in areas of intense 
drag folding, may be f l a t . These form both In the bedding planes and 
along the axial planes of ruptured drag folds. The Victor lode forms the 
second member of the conjugate fault system. In the East Victor It strikes 
north easterly crossing the trend of the sediments at nearly right angles. 
The lode generally Is a single break which dips steeply to the south west. 
However, i t Is a weak structure crossing through a complex environment and 
exceptions to this general form are frequent. 

Along the lode the hanging wall block has moved down with 
horizontal s h i f t to the east. The total movement and ratio of the dip 
sl i p to the strike s l i p varies with local conditions. The displacement Is 
never greater than 15* with the average being considerably less than this. 
Where parallel veins occur this movement Is spread amongst the various 
strands. The lode, particularly where multiple strands exist, often appears 
as a Joint or as a series of parallel joints. 

The lode i s offset on strike and dip by past or© movement along 
a l l the major members of the formational faults. The horizontal displace
ment w i l l vary from a fraction of an inch upward to 80 feet. In general 
offsets on a l l dipping faults are r i $ i t hand and a l l offsets on the f l a t 
faults carry the upper segment into the foot wall. That Is the upper 
block moves north west i f the vein dips south east or It moves to the south 
east If the vein dips to the north west. The magnitude of the offsets tend 
to Increase away from the fold crest with the greatest offsets occurlng 
along the extreme upper eastern section of the Victor ore body. The pattern 
of dislocation Indicates a post or© s h i f t of the sediments In a direction 
approximately parallel to the axis of the Victor fold with beds to the east 
moving southeast in relation to those to the west. The variation In 
magnitude Indicates acme rotation occurred. 

Complications in this general offset patterns are indicated 
because l e f t hand displacements occur frequently In the east dipping beds. 
These represent offsets arising from normal faulting. This type of dis
location would be the natural one that would arise during the relaxation of 
stresses after the folding had ©.eased. It i s thought that, in the east 
dipping beds, l e f t hand offsetting was a general occurrence i n the immediate 
post ore stage and that those remaining are remnants l e f t after most were 
cancelled or changed to ri$at hand offsets during the later lateral shift 
described above* 

That opposing offsets have occurred along the same faults i s also 
suggested by the fact vein drag occasionally goes both to the right and to 
the l e f t within an offsetting fault. 

LODE DETAIL: 
The productive section of the East Victor lode i s framed on the 

lower and eastern sides by a zone of strong f l a t and f l a t westerly dipping 
faults. Their relation to the other structures is not clear. The lode 
spreads out into these faults esa^eventually loses i t s identity. 

To the west throughout the East Victor section the lode shows ?ecullarities i n form other than those imposed on It by post ore faulting, 
n general It tends to take on a uniform tout dip and strike. This 
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uniformity i s upset when the lode follows sub parallel joints, or is warped 
along local bedding structures, or Is refracted by eompentent panels of the 
host rocks. When this occurs tke lode w i l l adjust back along the formational 
faults and revert to i t s original course. 

The variations in lode form reflect the influence of the local 
structures and patterns are developed which are peculiar to the Individual 
structural blocks. 

In section A the vein heavily faulted along close spaced for
mational faults, (see cross sections 2i| to 28) Offsetting follows the right 
hand rule with horizontal displacements of upward to $0 feet occurring i n 
the east end of 5 level* 

As seen in the cross sections the lode takes on a unique shape 
which occurs at $ level elevation. Above the level the vein dips steeply 
to the south east and at the level It r o l l s f l a t for about 35 feet and then 
i t steepens to a moderate dip which Is again to the south east. 

it. . 

A post ore sh i f t occurs along a horizontal plane which coincides 
with the f l a t r o l l . This readjustment tends to balance out part of the 
horizontal offset. The f l a t portion of the vein In the eastern part of the 
block i s dragged forming assymetrlc folds which Indicate a post ore move
ment with the upper block moving to the south east. In the west adjacent 
to the B block the r o l l over section i s no longer f l a t but i t plunges to the 
west following formational faults. However, the readjustment with the 
hanging wall moving to the south east s t i l l follows the horizontal plan© 
and In this section I t takes place along a f l a t fault. This displacement 
Is anomalous as i t does not agree with the offset pattern usually associated 
with f l a t faults. It appears to be a feature which Is related entirely to 
the f l a t r o l l i n the lode. 

The original vein structure illustrates the form a weak lode can 
take while passing through a complex structural environment. In section 26 
the lode passes through two minor sold crests. The upper one l i e s above 
5 level and I t Is open to the east. This segment of the^lojie apparently 
was refracted in going through the crestal area from lts^moderate south 
easterly dip to a much steeper south easterly dip. The lower fold crest 
Is open to the west and the segment of the lode through It assumed a 
moderate south easterly dip. The vein f i l l e d both these segments and also 
a weak f l a t formational fault through which these two were connected. 

The lode passes into the wB t t block through a series of west 
dipping formational faults with a 5 to 10 foot right hand displacement. In 
this panel the lode i s relatively simple (see cross sections 28 to 36) I t 
has/(.J)een subjected to only moderate right hand offsetting. Some fraying of 
the*occurs where wedges of vein matter are carried a few feet Into the walls 
along bedding planes and small gash fractures. Also the lode which generally 
i s a single strand split s at the eastern limits of the panel into several 
diverging veins. Of these only the hanging wall vein carries appreciable ore. 
In cross section the vein displays a regular south easterly dip f^^ii-H^H • 
except immediately below five level where i t takes a local r o l l over to 
north west dips. (See cross section 30)-

To the west the lode passes through a zone of strong formational 
faulting into the C block. Here the lode Is best described as a zone of 
parallel and sub parallel joints. (See cross sections 36 & 3 8 ) . Of these 
the hanging wall stran«% has been productive from 7 level up to k l e v e l . 



A second s p l i t c a l l e d the f o o t w a l l v e i n became productive 50 f e e t below 
5 l e v e l and i t s v e r t i c a l e x t e n t above 5 l e v e l i s not y e t known, i n the 
s e c t i o n as the f o o t w a l l one o r more o f the intermediate j o i n t s may a l s o 
c a r r y ore. This ore i s u s u a l l y c o n f i n e d to a 15 to 2$ w i d t h of sediments 
w i t h the ore being f a i r l y p e r s i s t e n t up the dip o f the beds but c u t t i n g 
o f f sharpely a g a i n s t minor bedding s l i p s along the s t r i k e . 

I n c r o s s s e c t i o n the m u l t i p l e veins are n e a r l y j o i n e d $0 f e e t 
below 5 l e v e l and those diverge going up d i p • The f o o t w a l l v e i n dips 
s t e e p l y t o the south e a s t and the hanging w a l l v e i n r o l l s over and sflfips 
t o the n o r t h west. 

The workings i n the west end o f 3 l e v e l and i n 2 l e v e l a l s o 
l i e i n the C Panel and d i s p l a y much the same p a t t e r n that was^below $ l e v e l . 
(See s e c t i o n s 28 & 30) The v e i n s t i l l c o n s i s t s o f a s e r i e s o f p a r a l l e l 
J o i n t s . However* the t o t a l v e i n f i l l i n g has decreased. The hanging w a l l 
vein again changes to northwest dips as i t proceeds higher i n t o the 
s t r u c t u r e . 

I n the 0 panel both righ^amd l e f t hand o f f s e t s of the lode are 
common. These are o f t e n ambiguous I n d i c a t i n g the conjugate r e l a t i o n s h i p 
between the lodes and the o f f s e t t i n g f a u l t s . I n an Instance i n the west 
end of 5 l e v e l the fbot w a l l v e i n passes through a f a u l t w i t h l i t t l e 
d i s l o c a t i o n while the hanging w a l l v e i n was o f f s e t 35 f e e t to the r i g h t 
along the same f a u l t * 

A s e r i e s o f J o i n t s n e a r l y but not q u i t e p a r a l l e l to the gene r a l 
lode t r e n d apparently e x i s t e d i n the G Block p r i o r t o the lode formation. 
On 5 l e v e l (see f i g u r e 6) the lode I s seen to be spread i n t o these j o i n t s 
and d e f l e c t e d along them. Jm. the west i t r e a d j u s t s to i t s normal course 
by t a k i n g an 80 f o o t l e f t hand o f f s e t along the fyl P f a u l t . On 7 l e v e l 
the lode passes through the same f a u l t w i t h no appreciable o f f s e t * 

The lode i n the P Block I s a more r e g u l a r s t r u c t u r e and i t 
maintains a r e g u l a r d i p and s t r i k e , l i g h t hand o f f s e t s are common i n the 
western stop© l i m i t s and normal f l a t f a u l t i n g occurs i n the drag f o l d e d 
area. 
ORE DISTRIBUTION; 

The lode I n the E a s t V i c t o r i s almost e n t i r e l y v e i n f i l l e d . 
G&uge along the lode l a r a r e and b r e c o i a t i o n o f the w a l l rock occurs only 
i n the lower l i m i t es of the ore s e c t i o n * The average w i d t h o f the v e i n 
i n the stoped areas i s l e s s than 16 inches, however, the wi d t h v a r i e s from 
a f r a c t i o n o f an i n c h up to over 8 f e e t . 

W i t h i n the vein the metal content v a r i e s . I n general galena i s 
the predominant f i l l i n g i n the wider s e c t i o n s and s p h a l e r i t e i s the pre
dominant f i l l i n g i n the narrower s e c t i o n s . The gsgnK gangue m i n e r a l s * 
s i d e r i t e , q u a r t z , «3t o a l c i t e aad p y r i t e are present In a l l portionafof 
the v e i n and they may f i l l the e n t i r e v e i n p a r t i c u l a r l y i n the narrowest 
s e c t i o n s . There i s one exception i n the lower e a s t e r n p a r t of the ore 
body s i d e r i t e veins up to 7 f e e t wide accur as she a thing s around lenses 
of ore* 

The s i l v e r occurs w i t h the galena. 2he value o f the ore then* 
as a rule , increases as the w i d t h of the v e i n i n c r e a s e s . 

The E a s t v i c t o r ore shoot can be des c r i b e d as a s e r i e s o f h i g h 
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grade j f s w e l l s w i t h i n a narrower r e l a t i v e l y low grade v e i n . 

The v a r i a t i o n o i l the metal content i s probably c o n t r o l l e d by the 
vein's s t r u c t u r e , fHedley ( B u l l . 23 B. C. Dept. of Mines) suggests t h a t the 
l e a d d e p o s i t i o n favoured the more open s t r u c t u r e s w h i l e the t i g h t e r p a r t s 
of the lodes do n o t . These i n s t e a d were f i l l e d w i t h the more mobile, l e s s 
s e l e c t i v e z i n c and gangue m i n e r a l s . There i s a suggestion In the V i c t o r 
Mine t h a t t h i s p a t t e r n o f m i n e r a l d i s t r i b u t i o n was supplemented* by a 
p e r i o d of l e a d m i n e r a l i z a t i o n which came s h o r t l y a f t e r an e a r l i e r z i n c * 
l e a d gangue d e p o s i t i o n . T h i s l e a d found access only In the most open p a r t s 
o f the s t r u c t u r e and here i t was deposited r e p l a c i n g much of the e a r l i e r 
d e p o s i t s . 

ORE CCOTRQLISt 
L o c a l i z a t i o n of ore i n the East v i c t o r s e c t i o n occurred at the 

coincidence ofs 
(1) The V i c t o r lode where I t c r o s s cuts the sediments ̂ e a r l y at axglas 

r i g h t angles* 
(2) A s e r i e s of t h i n t o moderately t h i c k bedded a r g i l l i t e s and q u a r t z i t e s 
( 3 ) The c r e s t of the V i c t o r recumbent f o l d . 

The l a r g e s t p a r t o f the ore I s c e n t r a l i z e d along the c r e s t of the f o l d w i t h 
the o r e , i n g e n e r a l , progressing f u r t h e s t Into the west d i p p i n g l i m b . 

W i t h i n the ore zone h i g h grade shoots are l o c a l i z e d by one or more 
of the f o l l o w i n g s t r u c t u r e s s 

(1) Formational f a u l t s * High grade vein s w e l l s l i e under and over 
v a r i o u s members of the f o r m a t i o n a l f a u l t s . Probably these occur as a r e s u l t 
of increased lode t e n s i o n on one s i d e of the c r o s s f a u l t s . F a u l t damming 
may be an a s s o c i a t e d c o n t r o l . 

(2) Drag f o l d . The or© s e c t i o n s I n g e n e r a l are wider where the lode 
crosses the c r e s t s of the l a r g e r drag f o l d s . 

(3) Changes i n d i p . Where the v e i n v a r i e s sharpely I n d i p I t may widen 
e i t h e r above or below tne J o i n t of f l e x u r e . 

(k) Rgfe t i o n pane I s . I n the A b l o c k the v e i n widens where i t zsm&s. 
crosses s m a l l bedding panels which r o t a t e d from the general f l a t dips i n t o 
west d i p s . 

(5) Close . j o i n t i n g . I n the C Blook wide s e c t i o n s of ore are formed 
across o l o s e l y spaced J o i n t s . This w i d t h i s r e s t r i c t e d to narrow bands of 
sediments. 


