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•ggggr U P co^cuipiosis 

I» the Slooan - ^ s t r i c t , B r i t i s h Columbia, the formations, beginning 

w i t h F a l e o s o i c ones t o the ea s t , and ending w i t h T r i a s s i e , and p o s s i b l y Creta

ceous ones t o the west, l i e i n en a r e , concave westward* The s o u t h e r l y exten

s i o n of the f r i a e s i c ^looan Series has been replaced by g r a n i t e , and the 

supposedly y o u n ^ s t rooks t o the west have a l s o beer ^ r a n i t i s e d . ^ost of the 

ore deposits l i e i n the 31ccan s e r i e s , north o f the ke l s o n g r a n i t e * 

Kelowna &ines Medley g e o l o g i s t s have determined t h a t the "locan 

Series was deformed i n t o a system of recumbent f o l d s , o r* on another,- these, 

'bogioniiij-:, a t the bottom, are ?ayne recumbent a n t i o l i n o , ^ueon Bess recumbent 

s y n c l i n e , S i l v e r £idge recumbent a n t i c l i n e . 

The a x i a l planes of these recumbent f o l d s are themselves f o l d e d 

i n t o 1; a fan of broad a n t i c l i n e s and s y n d i c s t h a t diverges eastward, and, 

(2) a system of broad a n t i c l i n e s and sync l i n e s normal t o ( 1 ) . 

The lodes have moved as s t r i k e - s l i p f a u l t s w i t h southerr w a l l s 

c a r r i e d eastward, amd as normal f a u l t s . They are o f f s e t on eastward and west¬

) ward d i p p i n g normal f a u l t ? r e l a t e d t o interbeddin*', movements on the reoumbent 

f o l d s . Jownwarrin^s o f the a x i a l planes of the recumbent f o l d s on the f l a n k s 

of a broad, a x i a l plane f o l d of c l a s s (1) oaunss trans v e r s e parcels t h a t may 

approximately p a r a l l e l a lode. 

Ore i s l o c a l i s e d on lodes near the a x i a l planes of the recumbent 

f o l d s i f there i s the appropriate a s s o c i a t i o n o f r e l a t i v e l y weaJt and r e l a t i v e l y 

strong rooks, ^ome s p e c i f i c c o n t r o l s i n such s i t u a t i o n s have been) (Aj Plwng-

i i v noees i n e s p e c i a l l y steep p o r t i c o s of the lodes or strong-weak rock bound-

a r l e s , (B) places i n the u p r i g h t limb of a recumbent f o l d where a lode, a n g l i n g 

a c u t e l y across a transverse panel, crosscuts p a r t of the "norma1" p a n e l . 



mamxr Am mmumoms (e»»t*d#) 

the presence of a few c f the favo r a b l e f a c t o r s i s no guarantee 

of ore. The l i s t , a t any given place has t o he p r a c t i c a l l y complete. Be

cause i t i s v e r y d i f f i c u l t t o f i n d a l l of these fe a t u r e s t o g e t h e r , i t i s r e c 

ommended t h a t , i f f u r t h e r e x p l o r a t i o n i s contemplated i n the Slocan, s e v e r a l 

prospects be i n v e s t i g a t e d ttst n e a r l y simultaneously as p o s s i b l e . 

The chance of f i n d i n g , i n the c l o s e l y i n v e s t i g a t e d p a r t of the 

Slocan d i s t r i c t , an ore body l a r g e r than the l a r g e s t alrea-iy found, i s con

sidered t o be p r a c t i c a l l y n i l . 



s. 

The iUeoan s i I v o r - l e a d - f i n c d i s t r i c t of B r i t i s h Columbia has had 

s e v e r a l periods o f raining a c t i v i t y , beginning i n the l a s t deoade of the l a s t ffi 

century. Some of i t s mines, such as the tttclry -lira, V i c t o r , Standard, and 

'-•iammoth are now i n p r o d u c t i o n . According to NMll B i l l i n g s l e y (1SH7, p 11) 

the t o t a l production from the Sleeejj area had been approximately $68,820,294. 

This f i g u r e has s u r e l y increased d u r i n g the past f o u r years. 

The gl»3*0 of the Flocan d i s t r i c t has been s t u d i e d by various 

Canadian Government g e o l o g i s t s . Previous to 1936, tVe l a t e s t general geolog

i c a l i n v e s t i g a t i o n had been by 3. B. Cairaes (1935). l a t e 1, compiled from 

o l d and new sources, i s a rou^h sketch o f the d i s t r i c t geology. On i t are 

shown some of t h e .nines of the d i s t r i c t . 

The i n t e r e s t of Kelcwna E x p l o r a t i o n Company (now Keiowna Mines 

Medley Limited) i n the Slocan d i s t r i c t dates from 1939. In t h a t year Messrs. 

Paul B i l l i n g s l e y and W. C. Douglass v i s i t e d the Sleean and i n August, Septem

ber and October, 1939, Mr. L. *f. Cramer mapped, w i t h plane t a b l e c o n t r o l , the 

Queen Bess and Carnation areas. In 1940 Cramer e s t a b l i s h e d plane t a b l e con

t r o l i n the >ayne mine area, and S. B. i£ayo mapped the surface and underground 

geology. In 1941, Kayo s t u d i e d the geology of the L H. Oold mine, of t h e 

^asbin&ton mine, near the fayne, and mapped a c c e s s i b l e portions of 5 l e v e l of 

the Queen Bess Mine. 

In 1945 Kolowna E x p l o r a t i o n Company purchased the C a r n a t i o n group 

of claims and an o p t i o n was acquired on the 3uth-ttope group, oast of the Car

n a t i o n ground. In 1946, under the d i r e c t i o n of Mr. Paul B i l l i n g s l e y , surface 

mapping was begun i n t h i s a r ea, and underground e x p l o r a t i o n was s t a r t e d on the 

west s i l v e r s m i t h lode on Ruth-Hope ground. This work, which included a l s o 
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aome underground wapping i n the Standard Mine, was supervised i n the f i e l d by 

Messrs. A. £. d u l l e r and t * t . Meehlman. & JLePrf/?** 

I n 1647, under the f i e l d s u p e r v i s i o n of i?vana B« Wayo, the weat 

S i l v e r s m i t h i n v e s t i g a t i o n was concluded. The surface mapping was continued 

through the f i e l d seasons ot 1947 and I M t 4 during which time the Mammoth, 

Carnation, A a k e f i e l s and Hewitt underground workings were mapped. 

Underground e x p l o r a t i o n began on Carnation ground i n 194©i the 

g e o l o g i c a l work was then under the f i e l d d i r e c t i o n of * 'harp. In 1950, 

t h i s d i r e c t i o n passed to Mr. John Lamb, who had taken i^art i n the g e o l o g i c a l 

work since 1947. Jn J u l y , 1951 the Carnati o n underground e x p l o r a t i o n was 

stopped• 

In 1949 an agreewort "•*»« entered i n t o between Kelowna E x p l o r a t i o n 

Company and Bralorn© Vines Company to i n v e s t i g a t e and explore the Queen Bess 

and Idaho mine areas. Surface and underground mapping f o r t h i s i n v e s t i g a t i o n 

was done by Kelowna g e o l o g i s t s i n U N end 1950. tinder ground e x p l o r a t i o n be

gan i n I960 and i s s t i l l i n progress. ,* 

In the f o l l o w i n g r e n o r t an atterapt i s made t o record the h i s t o r y 

of i n v e s t i g a t i o n s by l e i owns g e o l o g i s t s , t o review c r i t i o a l l y the t h e o r i e s 

t h a t have developed as a r e s u l t of these i n v e s t i g a t i o n s , and to d i s c u s s the 

r e m i t t i n g prospecta f o r ore on Kelowna Wines Had ley's Slooan gro%snd. 

I t was o r i g i n a l l y intended to i n c l u d e w i t h t h i s r e p ort two rsore 

p l a t e s , one a 400 s c a l e r e d u c t i o n of a l l the 100 s c a l e surface mapping done 

by Kelowna g e o l o g i s t s , the other a 1200 s c a l e d i s t r i c t map showing fehe p o s i 

t i o n s of the p r i n c i p a l recumbent f o l d s w i t h r e l a t i o n t o the wines. There was 

not time enough to prepare these but i t i s hoped th a t they w i l l be prepared 
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i n the near f u t u r e , f o r i n no other way oar. the r e s v l t s of the past f o u r year* I 

f i e l d work be summarised and r e l a t e d t o the p o s s i b l e f u t u r e problems of S l o -

can e x p l o r a t i o n . 

A l s o planned f o r t h i s report WHO S complete l i s t of t h i s Company's 

f|ajr»a maps. The p a r t i a l l i s t at bhe end of the r e p o r t does i n c l u d e a l l im

portant maps, and a complete l i s t i s not e s s e n t i a l t o an understanding of 

what has been done* I t i s , however, important as a matter of r e c o r d , and i t 

w i l l be compiled whwn the problem of f i l i n g and s t o r i n g the Tlocan data i s 

s o l v e d . 

During the preparation of t h i s r e p o r t , I have had the b e n e f i t of 

se v e r a l conferences w i t h Ur* John Lamb, who prepared most of the i l l u s t r a t i o n s . 
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Formations - The Slocan d i s t r i c t , 0*1.1) l i e s between. Koctenay 

lake on the east and Slocar, l a k e t o the west, The o l d e s t rocko ere the Lar-

deau a e r i e s , w i t h outcropp alone Kootonay l a k e . This s e r i e s , which c o n s i s t s 

of s c h i s t s , c r y s t a l l i n e limestones and q u o r t s i t e s , l o c a l l y v e r y i n t e n s e l y 

metamorphosed, was o r i g i n a l l y r e f e r r e d t o tho l a t e ore-Oambrian, but more r e 

cent s t u d i e s by government g e o l o g i s t s , i n the State of Washington and i n 

southern B r i t i s h Columbia, suggest a c o r r e l a t i o n w i t h c e r t a i n F a leosoie f o r 

mations. Dips i n the Lardeau s e r i e s are, i n general, w e s t e r l y , and the 

i^ardeau rocks are disposed i n a broad, westward-concave a r c . Younger forma

t i o n s l i o w i t h i n the co n c a v i t y . The upper contact of the Ijirdeau a e r i e s i s 

said to be an unconformity, ( C a i m e s , 1©36, p.32). 

O v e r l y i n g the u&rdeau s e r i e s is the G i l f o r d &roup, which c o n s i s t s 

of s l a t e s , a r s i l l i t e s , limestones, q u a r t t i t e s , c h e r t s , eherty il • • l l l i i f and 

various v o l c a n i c rooks. The evidence of f o s s i l s i n d i c a t e s t h a t both Carbonif

erous and Vesosoio horisons a r c i n c l u d e d . So recognisable contact has been 

found betweon theoe deposits of the Paleosoic and ^esozoio eras. The M i l f o r d , 

l i k e the iardeau, l i e s In an a r c , concave r r e a t e r l y , or southwesterly, and I t s 

dips are g e n e r a l l y westward, although, northweat o f K a s l o , are a l a r g e , nor

t h e r l y - p l u n ^ i n ^ s y o c l i n e and a n t i c l i n e of M i l f o r d rooks, end C a i m e s states 

(1S35, P.41) that the s t r a t a are l o c a l l y s e r t i e a l , and even overturned. The 

s i ^ r i f i c a n c B of such observations has only r e c e n t l y become a p p r e c i a t e d . 

The tfaslo a e r i e s , next i r . the succession, i s p a r t l y i n t r u s i v e , 

p a r t l y e x t r u s i v e , and p a r t l y nedimentary i n o r i g i n . According t o Cairnos 

(1S35, p.44) "The a e r i e s ... i s made up of overlapping lenses of v o l c a n i c 

f l o w s , p y r o c l a s t i c d e p o s i t s , and tuffaceous sediments a s s o c i a t e d w i t h sheets, 



i , 

amUiniMl SSTTIETQ (Gent* 4.) 

dykes, plugs sad l a o c o l i t h i e masses*1 • There are two serpentine members i n the 

Kaslo s e r i e s and these, so f a r as soon by Kelowna g e o l o g i s t s , appear t o be 

replacements o f coarse b a s i c , or u l t r a b a s i c , t u f f s . There arc a l s o some minor 

c h e r t members. ?he serpentine, and some of the fra&raental rocks are s c h i s t o s e , 

but much of the Kaslo i s s a i d t o be massive. This s e r i e s a l s o d i s p l a y s the a r -

o u a t i o n , f i r s t noted i n the Lerdeau s e r i e s , and indeed i n somewhat sharper 

form. Glps appeared to be mostly w e s t e r l y , toward and under younger roelcs. Th© 

same was once thought t o be t r u e of the d i p of the upper Kaslo c o n t a c t , but 

some h i g h l y s i g n i f i c a n t exceptions were found i n 1948. Some i n t e r e s t i n g obser

v a t i o n s on the s t r u c t u r a l behavior of the eastern Kaslo contact were presented 

by Bancroft, (181S a, pp. 44-45). The M i l f o r d s y n c l i n e , northwest of Kaslo, 

has a core of Kaslo rooks, and these rooks transgress the G i l f o r d s t r u c t u r e i n 

a manner th a t suggests t h a t here the Kaslo intruded the G i l f o r d alon& the syn-

o l i n a l a x i s . Above the upper Kaslo contaot the b a s a l p o r t i o n of the o v e r l y i n g 

Slocan s e r i e s contains m a t e r i a l d e r i v e d by e r o s i o n from the Kaslo s e r i e s . 

F o s s i l s i n d i c a t e t h a t the Slooan s e r i e s i s aeooccle i n age, and i t 

i s probably T r i a a a i o . This s e r i e s , which i s composed mostly of a r g i l l i t e a , 

w i th subordinate impure limestones and q u a r t s i t e s , l i e s along i t s oontact w i t h 

the K a s l o , i n a southwestward-concave a r c t h a t resembles the quadrant of a 

c i r c l e , i i t h i n the c o n c a v i t y , the a r o u a t i o n i s s t i l l f u r t h e r sharpened, and 

I t becomes i n t e n s e l y p l i c a t e d o r r i p p l e d . Reversals of d i p are common, and 

these were once thought t o be expressions of u p r i g h t f o l d s i n the S l o c a n s e r 

i e s . Calrnes showed such u p r i g h t Slooan f o l d s i n cross s e c t i o n s . 

What appears to have been the most i n t e n s e l y deformed p o r t i o n o f 

the Slooan s e r i e s i s now occupied by the v a s t expanse of the Kelson g r a n i t e . 



10. 

g i & U ^ i m . SSTHKC (Cont'd.) 

Within t h i s g r a n i t e , s t r i p s of Slooan sediments and swarms of Slooon i n c l u s i o n s 

suggest how some of the Slocan s e r i e s has disappeared, Many small bodies of 

g r a n i t i c porphyry appear i n the main body of Slooan soiiments to the n o r t h . 

On both sides o f SIOCSJJ l a k e , south of S H v e r t o n , i s a g e n t l y eastward-

d i p p i n g l a y e r , s e v e r a l hundred f e e t t h i c k , of s t r o n g l y crushed, mostly p o r p h y r i -

t i o Kelson g r a n i t e . He law t h i s l a y e r , and exposed along both shores toward t h e 

southern end of the l a k e , a r e banded gneisses, apparently part of a g r a n i t i s e d 

t e r r a n e . Above the crushed l a y e r , i n the high mountains west of Slooan lake are 

various g r a n i t e s w i t h included s l a b s of h i g h l y metamorphosed s c h i s t s , gneisses, 

marbles, etc. I t was once thought t h a t these c r y s t a l l i n e rooks c o r r e l a t e d w i t h 

the flindenaero s e r i e s , (of which the Lardeau s e r i e s i s the upper p a r t ) but the 

r e s u l t s of recent work by Canadian government g e o l o g i s t s s t r o n g l y suggest t h a t 

these a r e no o l d e r than the Slooar s e r i e s and they may evez> be Cretaceous i n age. 

I f t h i s i s the case, then, t r a v e l l i n g from east |w west across the d i s t r i o t , one; 

goes, i n s p i t e o f appearances, from o l d e r t o younger rooks. 

s t r u c t u r e Patr,era - the c r y s t a l l i n e rooks MM* of ftlooan lake are 

warped i n t o a broad, a n t i c l i n a l arch t h a t , weat of S i l v a r t o n , trends northeast

ward, then eastward, to plunge under Si c c a n lake and the Sleean sediments. This 

oastward*plun$ing c r y s t a l l i n e a n t i c l i n e seems t o give r i s e t o a f a n of eaetwardly-

d l v e r ^ l n g r i p p l e s i n the Slooan rocks and I t the Kelson g r a n i t e . One of the 

most pronounced of these r i p p l e s oar be traced from the v i c i n i t y of S i l v e r t e n 

eastward through the mines Standard-^iasnnoth-rilveramith-^tioa toward the upper 

Kaslo c o n t a c t . This f o l d i s followed f o r part of i t s length by the standard-

Carnation-3ilvera»t*Jl lode, to date the most produetlve struoture i n the d i s 

t r i c t . 

The complicated s t r u c t u r a l p a t t e r n , ( P I . 1) i s o b v i o u s l y a very 
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s t r i k i n g anomal/ i n the general northwesterly trend o f the C o r d i l l e r a , n a t i o n a l 

s t u d i e s have shown that such s t r u c t u r a l anomalies are l i k e l y to occur on the i n 

t e r s e c t i o n s o f rcajor s t r u c t u r e s t h a t f o l l o w s e v e r a l d i f f e r e n t d i r e c t i o n s , and i t 

has been suggested that ore d i s t r i c t s f a v o r such I n t e r s e c t i o n s . 

Lodes - The s o - c a l l e i lodes of the d i s t r i c t are f a u l t s , f i s s u r e s 

or shear tones t h a t v a r y i n width frora a few inches t o more than 100 f e e t . With

i n the lodes may be v o i r e , lenses, sheets, pipes or i r r e g u l a r bodice o f q u a r t s , 

©arsenate, gouge, b r e c c i a or s u l p h i d e s , mostly p y r i t e , galena and(orJ s p h a l e r i t e . 

The ore i s i n part f i s s u r e f i l l i n g , i n part replacements of gouge or b r e c c i a . 

I n the Lucky Jim and Whitewater mines, the ore replaces l i n e s t o n e . 

The lodes are very w i d e l y d i s t r i b u t e d . They occur i n the Slooan 

sedimenta, the Kelson g r a n i t e , the Kaslo s e r i e s , and i n M i l f o r d and Lardeau 

rocks along Kootenay l a k e . Only a few o f the many lodes are shown on P l a t o 1. 

From th e standpoints of t r e n d Mai r e l a t i o n to d i s t r i c t s t r u c t u r e , the lodes ap

pear to f a l l i n t o 4 c l a s s e s i 
Lodes t h a t f o l l o w r i p p l e axes >nd, p a r a l l e l the t r e n d of the 
northern contact of the Nelson g r a n i t e , kxaraples, - the 
fJtandard-Ooma^ion-Silversmith lode, and the Galena Fara-
Mewitt-van ;oi lode. Th^se appear t o be tise strongest 
lodes, and;one of them has been the biggest p r o d u c e r ) i n the 
d i s t r i c t . W' u ^ ^ C ^ e*^^."Z&'*~*&~* '.*^~~*Vr/>~~*—*y«s*E»e< 

Lodes w i t h n o r t h e a s t e r l y trend that d i s r e g a r d l o c a l s t r u c 
tures or are complementary t o them. i:,xampleo, Payne, #oah-
lngton, :.urprise, Noble F i v e , Scranton, M c A l l i s t e r . The 
r i c h e s t Slocan ore bodies oocurred or these l o d e s . I t i s 
thought t h a t n o r t h e a s t e r l y f i s s u r e s , i n t e r s e c t i n g the Luoky 
Jire and Whitewater limestones, m*y have provided i n l e t s f o r 
r e p l a c i n g ore s o l u t i o n s even though the r e s u l t i n g ore bodies 
are c o n t r o l l e d by v a r i o u s northwest-trending s t r u c t u r e s . 

Loies t h a t f o l i o w , or approximately f o l l o w , o l d e r planar 
s t r u c t u r e s , p a r t i c u l a r l y i n g r a n i t e . Example*, Ottawa, En
t e r p r i s e . 

C . -
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D . - f orthwo a t - t r e n d i n g shears In limestone i n Uieky J !»-Whitewater 
area . These are s t r u c t u r a l l y analogous t o the lodes of o l a s s 

1 C, and the o r * associated w i t h tf*em ?iay have been supplied 
through f i s s u r e s of Class 8. 

M i n e r a l i s a t i o n - The m i n e r a l i s a t i o n Is as widespread as the lodes. 

In the Stasle s e r i e s a grantor v a r i e t y o f p o t e n t i a l l y v a l u a b l e minerals occurs than 

elsewhere, but apparently none of t h i s n i n e r a l i s a t i o r can be e x t r a c t e d at a pro

f i t . Many s m a l l , high-grade bodies occur i n t h e Nelson g r a n i t e , and a t l e a s t 

tw<; of these, the Ottawa and the L n t e r p r i s e are reported i n pr o d u c t i o n . At t h e 

present high metal p r i c e s more o f these may be workable, but i n 1041 Mr. Arthur 

Lakes announced t h a t i n h i s o p i n i o n no mono/ had boon made UP t o th a t time frore 

led«s i n the g r a n i t e . 

Some producing p r o p e r t i e s are i n Lardeau, ami perhaps i n G i l f o r d 

and Slooar. rooks near Aiaaworth, but the preponderance of the commercial depo

s i t s has boon and perhaps s t i l l i s In the Slooan s e r i e s i n the New Penver-

SilverfcoD-Sandon-«»'hitowater area, i n the northern, sedimentary p o r t i o r of the 

pr e v i o u s l y m e n t i o n e d f a n of r i p p l e s , a$#ft( lodes of c l a s s e s A, I and D. In 

t h i s part of the d i s t r i c t , t h e r e f o r e , relowna E x p l o r a t i o n Company began I t s I n 

v e s t i g a t i o n s i n 1039. 
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On* of the most s t r i k i n g f e a t u r e s of the ' l oean d i s t r i c t i s the 

^ r e a t Standard-tarnation-MilversTtiith lode* As a l r e a d y s t a t e d , this lode has 

beer the most productive s t r u c t u r e i n the d i s t r i c t . I t s production has come 

n o s t l y from two mines, the Standard and the S i l v e r s m i t h , w i t h a broad i n t e r 

v a l of l i t t l e explored loda between them. In the MM*! a p o r t i o n of t h i s 

l o d e, a t a hi,gh e l e v a t i o n , had been explored by V i c t o r i a Syndicate, without 

sueoess, but i n 1833 the SSaanoth mine was discovered, thus h e l p i n g somewhat 

t o c l o s e MM £*p between the two b i g producers. I t seemed l o g i o a l to suppose 

t h a t , ft* s p i t e of V i c t o r i a Syndicate's experience, Important ore bodies r e 

mained to be discovered on the big lode between the ftamnobh and the S i l v e r 

smith mines. 

Another important f a c t had been the occurrence of r e l a t i v e l y s m a l l 

but very h i ^ k grade, ore bodies on the lodes of olaea B. In the v i c i n i t y of 

the Carnation gap, one of the seat important of these high*grade mines had 

been the Queen ItMt* 

9efore the beginning of M M f i e l d work, *aul x J i l l i r . g a l e y summar

i s e d the Eloeai outlook i n a r e p o r t e n t i t l e d "Oilverton-Sandon Area, :>locan 

D i s t r i c t , 3. C., A p p r a i s a l of E x p l o r a t i o n P o s s i b i l i t i e s " . Therein the p r i n 

c i p a l lodes were t r e a t e d as t h r u s t * . An a n a l y s i s of tonnages and grades of 

ore from v a r i o u s lodes was ^ i v e n , which showed Use c o n t r a s t between the r e l a 

t i v e l y l a r g e and low grade ore bodies of the S t a n d a r d - C a r m t i o n - S l l v e r a m l t h 

lode, and the s m a l l e r , hi-?;h-grade bonanias such as the lueen £ess and the 

?ayn*. The l a c k of previous d e t a i l e d g e o l o g i c a l s t u d i e s , and the f a c t t h a t 

thousands of f o e t of lode remained untested, were s t r e s s e d . A program o f 

g e o l o g i c a l study was reooT^sendod, and i t was emphasised that c r u c i a l ...round 
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must bo secured by options before the g e o l o g i c a l study began. Such options 

-.fere secured w i t h the help of Arthur Lakes. 

1939 - During l a t e Sumacr and f a l l of 1939, L. W^J^raswr, as

s i s t e d by Richard Foreman, sapped w i t h plane t a b l e c o n t r o l on £00 s c a l e , an 

area extending southward from the Monitor ax*! i n c l u d i n g the Queen 3ess and 

p a r t s of the C o r i n t h , V'onderful, Black C o l t , and Carnation p r o p e r t i e s . A t 

t h a t time the Kelowna g e o l o g i s t s wore s t r o n g l y i n f l u e n c e d by the r e s u l t s of 

e a r l i e r studies by Canadian government g e o l o g i s t s . 

Cramer's work had two very important r e s u l t s . F i r s t , a supposed 

• v n c l i n e , c a l l e d the Queen Boss e y n e l l n e , as found on vueer ;ess ground and 

was f o l l o w e d south-southeastward i n t o the Carnation gap« Secondly, a band of 

hard, s t r o n g q u a r t r i t e was a l s o found on Queen iless ground and t r a c e d s o u t h e r l y 

i n t o the Carnation gap. Further, the p o s s i b i l i t y arose t h a t t h i s q u a r t s i t e had 

l o c a l i s e d the bonansa stopes of the Queen tfess niine. I t seemed, t h e r e f o r e t h a t 

hard, r e s i s t a n t formations, folded Into synolinee and crossed by lodec, were 

the secret of the l o c a l i z a t i o n of the r i c h ere bodies. Of course t h i s know

ledge mad© the Carnation gap appear more a t t r a c t i v e than ever, although I t 

seemed from Mr. S i l l i n g a l e y 1 s anal 'ais t h a t the bi f r; Standard-Carnation lode 

might c o n t a i n a r e l a t i v e l y l a r g e , low grade ore body, r a t h e r than a s m a l l e r 

one of bonansa type. 

At the ej-d of the 1S3S f i e l i season, apparently, e f f o r t s t o acquire 

an o p t i o n on t h e Queen 'Jess property had f a i l e d . In a l e t t e r "£loean O i s t r i o t 

G e o l o g i c a l Study" t o Mr. 0. P. K b e l i n g , Mr. J . ?i. f o r c e r wrote " I t would be 

most d e s i r a b l e to secure & c o n t i n u a t i o n of one of those high grade mines but 

t h a t seems t o ba> out of the q u e s t i o n a t present." However, by the time the 
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1940 f i e l d work- begun, an o p t i o n hod been secured on the rayne group. 

1&4Q - In August, 1P40 plane t a b l e c o n t r o l was e s t a b l i s h e d on Payne 

f o u n t a i n by Cramer and fcfcyo, and Mayo mapped the surface geology on the s c a l e of 

200 f e e t to the i n c h , and the a c c e s s i b l e underground geology or. the s c a l e of 40 

f e e t t o the i n c h . Arthur Lakes, a s s i s t e d by-Jean-Fetereon, d i d the underground 

surveying. 

during establishment of & e plane table c o n t r o l , i t was noted that the 

sedimentary rocks i n the v i c i n i t y of the Payne mine dipped toward the center of 

an elongated, t r o u g h - l i k e s t r u c t u r e , thus suggesting a s y n c l i n e , l i k e tfre Queen 

Sees s y n c l i n e . The rook type i n which the rayne ore body was formed appeared 

to be limestone whioh, as l a t e r seen underground, was l o c a l l y a i l i e i f i e d , form

ing a hard, strong rock somewhat l i k e the Queen Boss q u a r t s i t e . 

The underground mapping f a i l e d to r e v e a l the supposed s y n c l i n e , and 

r e - c o n s i d e r a t i o n of the surface mapping brought out the confusing f a c t that the 

limestone, whioh occupied one f l a n k of the supposed s y n e l i r e , was not repeated 

on the other f l a n k . At cue place on the c l i f f y northern slope o f Payne moun

t a i n southwesterly dip* were almost d l r e o t l y over u o r t h o f t s t e r l y d i p s , Thie ob

s e r v a t i o n should have f u r n i s h e d the key t o the s t r u c t u r e o f Payne mountain, but 

at the time i t s s i g n i f i c a n c e was not r e a l i s e d . 

Underground, i t was noted t h a t the rayne lode,followed northeastward, 

steepened and turned northward whore i t entered the stronger rocks . s i l i c i f i e d 

limestone, hard slabby a r g i l l i t e ) thus causing a l o c a l , steep nose i n the 

southeastward-dipping l o d e . The ore had deposited mainly on t h i s nose ( P I . 2 ) . 

The ere was mostly i n the stronger rooks, but on or near the boundary between  

strong and weak rooks. 
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1641 - Beginning i n August, 1941, Weyo mapped f i r a t the underground 

and surface geology of the L. H. Gold Mine, south o f S i l v e r t o n , then the surface 

and underground geology of the Washington mine, east of the Payne. Because of 

the u n s a t i s f a c t o r y r e s u l t of s t r u c t u r a l i n v e s t i g a t i o n s on the Payne the year he-

f o r e , i t was decided to make one more s e c t i o n across the supposed Payne s y n o l l n e . 

I t so happened that a smell c l i f f was s i t u a t e d where the r e v e r s a l of dips occurred. 

At the top of tfte c l i f f , dips wsre south westward? a t the bottom northeastward. 

fwm a t r a i l at the f o o t of the c l i f f i t was posttible a c t u a l l y to see the south

westerly dips steepen and t u r n over t o become n o r t h e a s t e r l y . The s t r u c t u r e was 

o b v i o u sly a recunbent f o l d , but there appeared to be no way o f d e c i d i n g whether I t 

was a recumbent a n t i c l i n e o r s y n o l i n e , hence I t was c a l l e d the Payne o v e r t u r n . 

With t h i s d i s c o v e r y , the underground s t r u c t u r e of the Payne mine ( P i . 2) node 

sense. The fayne ere trap f i o o a l i s e r ) then, included throe elemental- a) the 

boundary between strong and weak rooks, b) the steep nose i n the lode, c) t h e 

!*ayne o v e r t u r n . 

fly reconnaissance, the overturn wan t r a c e d f o r a s u r f a c e d i s t a n c e of 

10,000 f e e t i n a southweBtwardly-conoave a r c . I t was seen t h a t t h i s s t r u c t u r e 

l a y west of the 'Aaahlngton workings, i n ground whore the Washington a n i other 

lodes were not known. In an e f f o r t t o f i n d out whether the Washington v e i n would 

extend t o i n t e r s e c t t h i s s t r u c t u r e , a b u l l d o x e r out O M l a t e r i«ad« or the south-

wee t o r n slop© of rayne mountain where the c o n t i n u a t i o n of the v e i n should have 

appeare-i, but nothing recognisable as Washington v e i n wea found • The r e s u l t s of 

the s t r u c t u r a l study were presented i n a l e t t e r to Mr* C. Douglass, e n t i t l e d 

" I n v e s t i g a t i o n of the Washington Property, Sloean D i s t r i c t , B r i t i s h Columbia". 

i X i r l n ^ the same f i e l d season, one day was spent on *iuoen Bess s u r f a c e , 
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and two days on Quean Bass 6 - l e v e l . I t was seen t h a t the underground s t r u c t u r e 

d i d not f i t the concopt of a Queen Sees s y n c l i n e , hut not enough i n f o r m a t i o n 

oould be gained t o reveal the t r u e s t r u c t u r a l c o n d i t i o n . Tt was seem, however, 

t h a t the bonenaa stope was i n quart s i t e , and t h a t the Queen '*esa lode, as the 

Fayne had done, steepened as i t entered t h e hard rook. These f i n d i n g s were r e 

ported t o Mr. Douglass i n a l e t t e r e n t i t l e d "Heport on V i s i t t o Queen Bess Pro

p e r t y , Sloean D i s t r i c t , B. C. n 

Inere was HO f u r t h e r work by Kelowna E x p l o r a t i o n Company i n the A s N 

D i s t r i c t u n t i l 1946, 

194# - By 1&46, the eoonosiica of mining i n the Slooan d i s t r i c t had 

ohacked c o n s i d e r a b l y f r o * the s t a t u s of 1941. In l f H l t h e p r i c e s of l e a d , sine 

and s i l v e r wore r e s p e c t i v e l y 3.3$^/lb«, 5«41e/lb, and 3©£/ot>. t h i s had changed 

by 1&4€ t o S.?5//lb. # r.Sljjf/lb. and S9.4#/e». the new p r i c e s , which were t o go 

s t i l i h i g h e r , iavored the l a r g e , r e l a t i v e l y low-grade ore body, and a t the sane 

time made the s n a i l bonansa even more a t t r a c t i v e . 

Kelowna E x p l o r a t i o n Coapany had, meanwhile, purchased the Carnation 

group of claims, and was n e g o t i a t i n g f o r owner s h i p o f the Wakefield group. To 

provide a s t a r t i n g p o i n t f o r t h i s e x p l o r a t i o n , and to provide a more immediately , ' 

a e c e s s i b l e t a r g e t , an o p t i o n was secured on the Ruth-Hope property. Sandon, 

then ( P I . 1) became the base of o p e r a t i o n s . 

On January 13, 1946, l o b e r t S. I<eehl>aen submitted a r e p o r t e n t i t l e d 

"Silverton-Sandon Area, SUooan D i s t r i c t , B r i t i s h Columbia". In t h i s r e p o r t , 

Abohlman noted under ore c o n t r o l s the i n t e r s e c t i o n s of f o l d s w i t h v e i n s , and 

v e i n and f a u l t i n t e r s e c t i o n s . Too p o s s i b l e ore t a r g e t s , the i n t e r s e c t i o n of 

queen Boss s y n c l i n e w i t h the Carnation lode, and the i n t e r s e c t i o n of Washington 
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v e i n with rayne overturn were l i s t e d . 

the 1©4> f i e l d end underground work wac under the d i r e c t i o n of ;..r. 

e r a l , the 501, was s t a r t e d to explore the westward c o n t i n u a t i o n of the S i l v e r 

smith lode. The ! ' m i l l r t l e v e l and the 5, 4, 3 and Z l e v e l s plus su-b l e v e l s and 

r a i s e s of the Ruth mine were mapped as were the S i l v e r s m i t h 10 l e v e l and parts 

of the Slucan S t a r and Sloean King mines, the main a d i t of the Wonderful mine, 

the Maseot workings, the a d i t l e v e l of the Slooan Hoy er-d parts of the 6 and 8 

l e v e l s of the Standard mine. The Mammoth mine, and a c c e s s i b l e p a r t s of the Oar-

na t i o n workings were b r i e f l y v i s i t e d * Surface mapping W&K doiio i n the Payne-

iVashington-Sloean toy areas, the Slooan King-riooan S t a r area, and along roads 

and t r a i l s (which had to be "swamped*) i n the ••uth-Ivanhoe area, the riinnieheha-

C a r n a t i o n area, Evening b a s i n , HI Id Goose basin, Yaklma-.°un«hine ares and on 

Idaho Teak. Late i n the season, V« K, Sharp mapped p a r t of the Standard surfaoe* 

Sharp* a mapping f i r s t brought out p l a i n l y a feature l a t e r observed 

a t many places along the Stands -d-Caraat5 on~o i Ivor smith lode and on some other 

lod e s . The lodes are l o c a l l y b o r i e r e d by broad tones i n which the dips and 

s t r i k e s of the sediments are approximately p a r a l l e l to the a t t i t u d e s of the 

lodes. These banda have been c e l l e d "transverse panels" because t h e i r s t r u c t u r e 

i s transverse t o the 'normal' n o r t h e r l y or northwesterly s t r i k e of the .Slooan 

sediments. In the Standard area the transverse panel appears t o be f o l d e d , as ^ 

During the susuner an opt i o n had been obtained or |ayn*wasftington 

ground, and i n the f a l l , a crew opened, re-c o n d i t i o n e d and retimbersd the 
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Washington 4 l e v e l p o r t a l . I t wan planned to do s u r f a c e mapping on the «ashin*-

t o n the f o l l o w i n g year, and to s t a r t e x p l o r i n g f o r a westward c o n t i n u a t i o n of 

the Washington v e i n aeroas the Payne ov e r t u r n . 

On one of h i s v i s i t s to -andor., Mr. B i l l i n g s l e y , w i t h A. S u l l e r , 

i n studying 0raiser* s 1939 maps, n o t i c e d t h a t a t one l o c a l i t y the northeastward-

d i p p i n g limb of the Queer r;Oss s y n c l i n e war, almost v e r t i c a l l y above the south

west-dipping l i m b . Filth the example of t h e Payne overturn i n mind, they r e a l i z e d 

t h a t the ^ueen IftM s y n c l i n e was i t s e l f an overturn, whioh they named the Queen 

Ifsaj overturn. This explained why the s t r u c t u r e on the tMMN dese b - l e v e l 

f a i l e d to f i t the concept of a s y n c l i n e . Kelowna g e o l o g i s t s were now freed once 

and f o r a l l frorc the e a r l i e r idea of u p r i g h t f o l d s i n the Slooan a e r i e s , 

A f i e l d p a r t y from the 8. C . Department o f Mines, d i r e c t e d by Dr. 

II. S. Bedley, spent the summers of 1646, 194? M l 194B i n the "andon ar e a . In

formation was exchanged between fchia p a r t y and the Kelowna g e o l o g i s t s . One 

member of the .'.fcverasaent p a r t y , a Sh% Black, p o s t u l a t e d t h a t the | N M Boss 

o v e r t u r n , concave southwostward, was a recumbent a n t i c l i n e * This made the un

d e r l y i n g Payne overtu r n , concave northeastward, a recumbent s y n o l i i e , and the 

S i l v e r Kidge o v e r t u r n , a .-sortheastwardly-oonoave s t r u c t u r e above th e -.iueen Boss, 

and oxpoaod near the highest summits on S i l v e r Ridge, a second overturned syn

c l i n e . 1 n f o r t u n a t e l y , the nature of Sr. Black's evidence i s not known. Kelowna 

g e o l o g i s t s were o f the o p i n i o n t h a t the Queen Bess wan a recumbent s y n c l i n e , and 

that the Payne and S i l v e r Ridge were a n t i c l i n e s , although proof was l a c k i n g . 

Mr. B i l l i n g s l a y , u s i n g -Mayo' I K-40-41 mapping, drew a number of 

cross s e c t i o n s through Payne mountain and showed t h a t the a x i a l piano o f the 

Payne overturn, which dipped n o r t h e a s t e r l y i n the v i c i n i t y o f the Payne and 
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Washington mines ( P L 2) reversed i t s d i p on the southwestern slope of Payne 

mountain so t h a t , on the southwest s i d e of Carpenter creek t h i s o v e r t u r n should 

appear i n the upper workings of the Ruth mine. S a r l y i n 1947, d u l l e r woe able 

to confirm t h i s by observations on the Ruth upper l e v e l s ( f l . S ) . The concept 

o f d i s t r i c t s t r u c t u r e and ore, then, was about as i n d i c a t e d below: 

Diamond d r i l l i n g from the new 5uth 501 l a t e r a l f a i l e d t o r e v e a l ore, 

except that one h o l e , ft*4 had a i j f i n t e r s e c t i o n of minoraUsed lode t h a t assayed 

Ag 0.71 os./ton, Pb 0.70*', Ztt 9.36?*. ?erhaps t h i s i n t e r s e c t i o n was the f a o t o r 

that l e d to the d e c i s i o n to continue the Ruth underground e x p l o r a t i o n In 1947. 

Under 'iate of November <3, 1948, H. S. Moohliaan submitted * "Prelim

i n a r y i • port or. the Sloean 3 1 s t r i c t , B r i t i s h Columbia, Canada". The report 

was d i v i d e d i n t o three s e c t i o n s , 1) The £locan d i s t r i c t , i l ) (a) Kuth-Hope 

Area, (b) C a r n a t i o n Area, I I I ) Western E x p l o r a t i o n Company - Standard, Mammoth 

and E n t e r p r i s e Mines, An o p t i o n , or a merger w i t h VTestem "-xploratior. Company, 

then under c o n s i d e r a t i o n , was not thought by Moehlman t o be very a t t r a c t i v e . 

Further g e o l o g i c a l s t u d i e s on the Companv*s purchased and optioned grounds were 

recommended, and i t was f u r t h e r recommended that a d d i t i o n a l development work 



c o t be planned before H i geologic s t u d i e s ware oompletcad. 

In auRBfiariKiiig what was then tao*m about the ore c o n t r o l s , Moehlman 

l i s t e d ! 1) N o r t h e a s t e r l y and e a s t e r l y t r e n d i n g tfcruot zones ( l o d e s ) , 2} Por

phyry I n t r u s i o n s (which, he auggoatod, forswsd strong b u t t r e s s e s ) 8) fcfinor 

f o l d s w i t h axes p a r a l l e l and sub p a r a l l e l t o the t h r u s t sones, 4) Payne over

t u r n , 6) steep d i p s along major t h r u s t sones. For the f i r s t %im*t the sons o f 

n o r t h e a s t e r l y s t r i k e s southwest of the Bandon a r e a , and the "hinge line** so-nara«d 

by Mr. 3illin£sley, between s«diwonts of northeast s t r i k e and of northwest s t r i k e , 

were mentioned. 

Mr. B i l l i n g s l e r * s r e p o r t , " G e o l o g i c a l I n v e s t i g a t i o n of Slooan D i s t r i c t , 

8. G«, Statue as of January 15, 1947" guamarlsed the g e o l o g i c a l p o s i t i o n roached 

at t h a t t i d e , and pointed out the favo r a b l e t a r g e t s . Mr. B i l l l n g s l e y recognised 

t h a t h i a c q u i r e and explore a l l of these would have been a task beyond the r e 

sources of Kelowna K x p l e r e t i o n Company, and he proposed a Minlnun program t o be 

c a r r i e d out by Kelowna g e o l o g i s t s . I t oo happened t h a t even t h i s minimus, whioh 

included laore work on Standard and Washington ground, proved beyond the c a p a c i t y 

of the g e o l o g i c a l s t a f f , 

1947 - The g e o l o g i c a l and engineering s t a f f t h u t had been at Sandon 

i n 1946 ^ae almost completely reorganised by 1947. UB$-Q was i n charge I n place 

of A. K, B u l l e r , and one more g e o l o g i s t , Mr. John Lamb, was added t o the s t a f f . 

Mr, Lawrence 'Julley was surveyor. Only Mr. W. SI. Sharp, g e o l o g i s t and ^r» 

Wi l l i a m O r r , topographer, had beer, a t Sandon b e f o r e . 

During the f i e l d season o f 1047, the Huth-Hope and C a r n a t i o n areas 

wer« covered, but not i n f i n a l form, and work planned f o r Standard and Washington 

ground was never iono. L a t e r , the opt i o n on Washington ground was dropped. 
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The new g e o l o g i c a l concepts had been developed BO r a p i d l y ae to 

leave a f e e l i n g of u n r e a l i t y . The existence of the overturn* o o u l i h a r d l y be 

questioned, hut t h e i r e x t e n t , t h e i r natures ( a n t i c l i n a l o r s y n c l i n a l ) and the 

p o s i t i o n s of t h e i r a x i a l planes were open t o argument. The lodes had been s a i d 

t o be t h r u s t f a u l t s bv gome g e o l o g i s t s , normal f a u l t s b- o t h e r s . As a matter of 

f a c t , we knew Almost nothing about them, nor d i d we know the nature and s i g n i 

f i c a n c e of the cross f a u l t s , whioh o f f s e t the lodes. To t r y t o overcome t h i s 

laak of c e r t a i n t y , the surface was mapped on the s c a l e of 100 f e e t to the i n c h , 

and as e f f o r t was made to f i n d ami map every e x i s t i n g outcrop. So doubt t h i s 

i d e a l was not a t t a i n e d , but a r e a l e f f o r t M a made to a t t a i n i t . In order t o de

termine the nature of the over t u r n s , a record was kept of primary d e p o s i t i o n s ! 

f e a t u r e s , such as cross-bedding, r i p p l e mark, graded bedding, e t c . , i n the ro c k s . 

Cross-bedding was found to be by f a r the most u s e f u l c r i t e r i o n . I t s use proved 

that the southwest-dipping beds were u s u a l l y r i $ h t - s i d e up, whereas the 

northeast-dippln., beds were u s u a l l y up-sida-down; t h e r e f o r e the Fayne overturn 

i s a recumbent a n t i c l i n e , as i s the S i l v e r ft i d go o v e r t u r n , and ^ueeo -ens over

t u r n i s a recumbent s y n c l i n e . f u r t h e r , a l l these recumbent f o l d s must "r o o t " 

or £ 0 to depth somewhere to the northeast. Thic was i n agreement w i t h the r e 

gi o n a l geology and the f»et t h a t one goes from o l d e r to younger rooks from east 

to wast. Sketches made of the surrounding mountains from the summit of Idaho 

Feak suggested t h a t overturns dominated the s t r u c t u r e f o r many m i l e s to the 

northtsaet, nor*3h, and northwest. P r e v i o u s l y t o making these sketches, 'ittyo and 

£. K. ftlake1 had v i s i t e d , the W i l l i e ftaek property, on the summit of Grouse foun

t a i n , east of fturtcn, ft* C, Thi« area l i e s beyond the northwestern edge of 

P l a t e 1. tt the W i l l i e ''aok a f l a t gouge l a y e r some 30 or 40 feet t h i c k caps 
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the Slocaa s e r i e s , and above the gouge Is ft p l a t e of v e l o a n l e rooks apparently 

belonging t o the Kaslo s e r i e s . I t may be, then, t h a t the sequence as seen a t the 

W i l l i e Waek i s i n v e r t e d i t h a t i s , here the older Kaslo s e r i e s may l i e on the 

younger Slocan s e r i e s , suggesting t h a t o v e r t u r n i n g i s indeed a widespread pheno

menon i n the Slocan r e g i o n . So the ideas developed t h e previous year were broad¬

ened and strengthened. • f j 

In s p i t e of t h i s progress, however, the underground l o c a t i o n s of t h e 

a x i a l planes of the o v e r t u r n s , and the a p p l i c a t i o n of newly acquired knowledge t o 

e x p l o r a t i o n remained h i g h l y u n c e r t a i n matters. Gross-bedding was u s u a l l y l o o k i n g 

underground, as w e l l as i n some c r i t i c a l areas en the s u r f a c e . By November, 1947, 

i t was f e l t t h a t f o r the e f f o r t expended, progress i n understanding Slocan s t r u c 

t u r e had not been good enough, 

Meanwhile the SOI l a t e r a l had beer, extended f a r t h e r westward, i n t o 

porphyry, and diamond d r i l l i n g , from pew s t a t i o n s , had been f i n i s h e d . Ko ore was 

found, and the now information showed r a t h e r c o n c l u s i v e l y t h a t the i n t e r s e c t i o n 

i n hole fi-6 had boon caused by g r a c i n g a l o n g a narrow seam ( P i , 4 ) * At the end 

of t h i s work, 1| *s Sharp c a l l e d a t t e n t i o n to i n t e r e s t i n g s t r u c t u r e s i n some 

o l d workings on West S i l v e r s m i t h lode, i n t o which a stub o f f the 601 l a t e r a l had 

broken. A p r e l i m i n a r y examination showed the p o s s i b i l i t y of o b t a i n i n g v i t a l i n 

formation OH the nature of lodes, cross f a u l t s , porphyry, and o c c u r r e d * of ore. 

A c c o r d i n g l y , the 801 l a t e r a l was washed down, as was the s a f e r p o r t i o n of the 

old workings. A l l wore mapoed on 40 f e e t t o the i n c h , and because t h i s s c a l e was 

too small to show a l l r a c e s s a r v d e t a i l , many large scale sketches and s e c t i o n s 

were made. Irs. order to record s y s t e m a t i c a l l y the many s t r u c t u r a l f e a t u r e s , tho 

system of coordinates used by students of p o t r o f a b r i o s was employed. As a 
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r e s u l t of the study, i t was found thafct (PI. 4) 

1.) Seat S i l v e r s m i t h lode was a s t r i k e - s l i p f a u l t i the hanjEin&wall 

2. ) Lone Star f a u l t , i n 501 l a t e r a l w«s & normal f a u l t , but, f o l l o w e d 

southward, i t became a s t r i k e - s l i p f a u l t , w i t h hengingwall moving r e l a t i v e l y 

southeastward; t h a t i s , near the West S i l v e r s m i t h lode, Lone Star f a u l t began t o 

partake of the lode movement. In the i n t e r v a l where "float S i l v e r s m i t h lode was 

o f f s e t , l o r e Star f a u l t showed evidence of very §tMM| s t r i k e - s l i p movement* 

3. ) Lone Star f a u l t a pparently d i d not extend be*ond the southern 

segment of West S i l v e r s m i t h lode. Instead, the f a u l t , and a l l evidence of move

ment, turned the corner and fo l l o w e d the lode. 

4. ) There was no evidence at a l l of f o r c e f u l emplacement of the por

phyry. A l l s m a l l , steep f a u l t s i n the porphyry, regardless of d i p , were normal 

f a u l t s , sfany s m a l l remnants of tflooan sediments appeared i n the porphyry. 

5. ) The porphyry appeared t o have oome i n on t r o u g h - l i k e warps i s ^ * ^ * ^ 

6.) The ore appeared t o have come i n on noses i n the lodes the 

stopes occupied the steeper p o r t i o n s of the lode i n the " l e e * ( i . e . eastern) 

sidea of the coses, as |Ml been th e case a t the Payne : , i n e . 

Thea® oonclttsions were presented under date of January 7, 1S48 i n a 

report e n t i t l e d " r t r u o t u r a l Study on Ruth 501 L a t e r a l and West H i l v e r a m i t h Lode". 

Although i t was f e l t t h a t some r e a l progress had been mode, i t was 

r e a l i s e d t h a t t h i s was a very email study, and th a t i t s r e s u l t s s t i l l had to be 

in t e g r a t e d with the o v e r a l l p i c t u r e . 

In the K a i l of 1947, Kelowna g e o l o g i s t s mapped part of the surface a t 

had moved relatively eastward^ and jently downward. 
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the Hewitt mire, and they a l s o mapped the a c c e s s i b l e porta of the underground 

workings. The * e w i t t lode, u n l i k e the lodes f a r t h e r n o r t h , d i p s northward. The 

hancing w a l l has moved r e l e t i v e l y ^ o w l f S i l ^ n n d the f o o t w a l l has moved r e l a t i v e l y 

eastward. There are two stoped a re*a, a western one, l a whioh the led©, i n hard 

q u a r t s i t e , s p l i t s i n t o s e v e r a l branches connected ay gashes r e l a t e d to the e a s t 

ward t r a v e l of the f o o t w a l l , and an e a s t e r n one, the Cunningham ore shoot, i n 

which the ore appears t o be c o n t r o l l e d by crumples r e l a t e d to the eastward t r a v e l 
i i i - '• ^ t a H ^ H H u w ^ w w - . . - i " " • n i M W m n i M i i • m,,, m „ i „ , . „ „ „ . i .n .mMn— 

of the f o o t w a l l , ,-,.<-*• 7> /V */ e*^" ^+-*&*^ # 

K 4 c - A f t e r the i n v e s t i g a t i o n on ttuth 5G1 l a t e r a l and Best S i l v e r 

smith Lode had been completed, the Kelowna g e o l o g i s t s v i s i t e d the S i l v e r s m i t h 10 

L e v e l , where Mochlman and d u l l e r had mapped, east of t h e S i l v e r s m i t h f a u l t , a 

p i l e of northeastwardly overturned i s o c l i n a l f o l d s , thought by Moehlman t o be ev

idence of t h r u s t i n g from the southwest. * i t h the evidence of normal and s t r i k e -

s l i p f a u l t i n g o f the Ruth 501 area i n mind, i t was thought that such evidence of 

compression and t h r u s t i n g could not e x i s t , but the p i l e d - u p i s o c l i n a l f o l d s were 

found, l u s t as Moehlman and d u l l e r had mapped them. An e x p l a n a t i o n was soon f o r t h -

corning. 

I n order t o r e l a t e the conclusions of t> e Ruth 501 study to the d i s 

t r i c t s t r u c t u r e , * r . B i l l i n ^ s l e y suggested that the cross f a u l t s wore formed along 

the boundaries between str o n g and weak roctes by interbedding movements consequent 

upon f o l d i n g . Thorefore, i n a west-dipping, r i g h t - s i d e - u p pa r i e l , the cross f a u l t s 

would be west-dipping normal f a u l t s , and whore these crossed the s o u t h e r l y - d i p p i n g 

lodes the l e f t hand lode segment would always appear to have been c a r r i e d forward. 

Where the s t r i k e s l i p movement on the lode was strong, the s o u t h e r l y c o n t i n u a t i o n 

of the cross f a u l t *ould bo o a r r i e d post the end of the r i g h t hand lode segment! 
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In an Mist-dipping, up-side-down panel, however, the c r e s s f a u l t s 

<*ould be east-dipping cornel f a u l t s , and where they crossed ft lode, the r i g h t 

Fj^« 3 - lode and Cross F a u l t s i n an e a s t - d i p p i n g panel, 

these idea* and conclusions wore presented i n a r e p o r t by B i l l l n g s l e y 

and f.'ayo e n t i t l e d "Oeologloal I n v e s t i g a t i o n of the Sloean D i s t r i c t , 8. C, Status 

as of February 13, 1S48". In t h i s r e p o r t , the RMS g e o l o g i c a l program was out

l i n e d t o i n o l u d e mapping tVe 13ammoth underground and surface geology, the Carna

t i o n underground and s u r f a c e geology, and an e x t e n s i o n of the mapping down the 

southern slope o f S i l v e r Ridge f a r enough t o e s t a b l i s h the p o s i t i o n and t r e n d of 



IBvViriGA't'TOHS :$V SriLr V.P, ->rl.C. r •.*-: • T n v V (cont'd.) 

the Queen Bess a x i a l plane* before t h i s work was completed, the Wakefield group 

had become ffaloffna p roperty. 

Meanwhile, Mayo and Lamb had r e - s t ' d i e d the o l d Ruth h - l e v e l , r e -

map^in^, i n ai; e f f o r t to a p p l y the r e s u l t s of the Ruth 501 experience, the work

ings p r e v i o u s l y map ed by Moehlman and d u l l e r . The 4 l e v e l p o r t a l had caved, so 

we had to be content w i t h an a n a l y s i s of data gathered by others on these l e v e l s . 

A year or so l a t e r , Ulack and Higgins reopened t h e 4 - l e v e l p o r t a l and W, M. Sharp 

re-mapped the upper l e v e l s i n great d e t a i l . The s t r u c t u r e ( P i . 3) i s e s s e n t i a l l y 

as found by ' t e l l e r . Sharp's l a t e r - i e t a i l i u r n i s h o d c o n c l u s i v e proof of the pre

sence of the rayne o v e r t u r n , a t the a x i a l plane of whioh the o v e r l y i n g ore body 

a b r u p t l y eut o f f . *f - y ^ — t ~ JZgZ, 

"The study on the b" l e v e l showed much new evidence of the s t r i k e s l i p 

movement on Huth lode, and i t brought out the i'»ct th a t I f an overturned panel of 

sediments happened to d i p westward, the wost dipping bedding, f a u l t s w i t h i n I t 

would be t h r u s t f a u l t s , and any minor f o l d s formed would seem to i n d i c a t e t h r u s t 

i n g from the southwest. This explained tfoehlman and S u l l e r ' s observations on 

S i l v e r s m i t h 10 l e v e l . The p i l e of northeastward-overturned f o l d s was i n up-slde-

down west-dippiH;:; beds beneath the a x i a l p l a r e of the Payne o v e r t u r n i 

4 - Apparent t h r u s t i n g from the southwest i n r e l a t i o n 
t o "ayno ov e r t u r n . 
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The r e m i t s of Mayo and Lamb's study ware presented, Stay 14, 1948 x 

I n a r e p o r t e n t i t l e d " S t r u c t u r a l Study of the o l d Ruth Mine*. As a r e s u l t o f j 

t J i i s study, we gained two more c r i t e r i a f o r r e c o g n i s i n g the u p r i g h t and over-
WIS 

turned limbs ©f recumbent f o l d s , and f o r l o c a t i n g the a x i a l alanes of those over- \ ^ f ^ y 

t u r n s , namely, the natures of cross f a u l t s , and the d i r e c t i o n of ov e r t u r n i n g o r 

r o t a t i o n of drag f o l d s . As the 184* f i e l d season began i t was f e l t t h a t the mine study could be s t a r t e d with sharper t o o l s that we had ever had be

f o r e . 

S h o r t l y a f t e r the s t r u c t u r a l study of the Old Jtoth mine was com

p l e t e d , the o p t i o n on the -Huth-Kope property was dropped. 

Cm the 1846 f i e l d crew, Mr. H. S. Kle r a n s replaced W i l l i s m o r r as 

topographer. 

The Mammoth mine workings were mapped on 40-«oale, as was the sur

face above the workings. Carnation west p o r t a l tunnels were a l s o mapped on 4&-

s o a l e , Wakefield workings on 100-soale, and Mosoot workings were re-mapped f o r 

evidence of lode motion and ore c o n t r o l . Survey c o n t r o l was extended down the 

southern slope of S i l v e r Ridge t o cover Wakefield ground. The 100-Boale mapping 

of Kelowna holdings was p r a c t i c a l l y completed, and reconnaissance t r a v e r s e s wore 

extended as f a r as S i l v e r ton Creek. The M i l l s group of c l a i m s , beyond the Wake

f i e l d Group, had been brought t o the Company*s a t t e n t i o n , and surface and under

ground mapping was s t a r t e d on these c l a i m s . 

That F a l l , a read was constructed to a now p o r t a l sit© a t e l e v a t i o n 

5460 i n Carnation 3 a s i n , from which i t was planned t o d r i v e s t u n n e l to reaoh 

the Carnation lode j u s t under the a x i a l plane of the Queen fleas o v e r t u r n . A 

program of surface diamond d r i l l i n g planned to gain information on lode, w a l l r o c k i s . 
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s t r u c t u r e and m i n e r a l i s a t i o n em the o v e r t u r n was s t a r t e d , but I t t a i l e d because 

of broken, s i l i c e o u s ground %n which b i t s were destroyed and caves were frequent. 

I n the l a t e F a l l the east p o r t a l of t h e Carnation M M l e v e l wss opened; the 

workings wars surveyed, and the geology was mapped on 40-scale. This work was 

f i n i s h e d i n December, l u s t as deep snow iaade t h i s area i n a c c e s s i b l e . 

taring the tamoth i n v e s t i g a t i o n , p a r t i c u l a r a t t e n t i o n was given 

t o evidence of the movements on the lode. D e t a i l s i n d i c a t i n g n e a r l y h o r i z o n t a l 

movement, hanging w a l l r e l a t i v e l y eastward and s l i g h t l y downward, were found, and, 

i n a d d i t i o n , there was much evidence of norraal f a u l t i n g on the l o d e . Strangely 

enou ;h, evidence ox the normal f a u l t i n g was found a t one place w i t h i n BO f e e t o f f-i fiS" 

JU£~~U A ft? 

evidence of s t r i k e - s l i p movement. I t appeared that normal f a u l t i n g hadC.alteraa- r 

ted with s t r i k e - s l i p movement. - ̂ . ^ ^ «. ^ yC»L~*^^* y *Ay$*fa*~*~XS~ 
toben t h e Mammoth i n v e s t i g a t i o n s t a r t e d , i t was thought t h a t the 

s o - c a l l e d transverse panel*?, t h a t i s , those tones i n which the s t r i k e s o f the 

sediments wore approximately p a r a l l e l t o the s t r i k e s of the l o d e s , wore a- r e s u l t 

of drag, caused by s t r i k e - s l i p movements oc the l o d e s . The r e l a t i o n s on 7-level 

of the tiamaoth »ine ( P i . B) seemed t o confirm t h i s , but on the 4 - l e v o l , the bend

i n g of t h e northwesterly s t r i k e t o conform to the t r a n s v e r s e panel mcould appear 

to have r e s u l t e d from a westward t r a v e l of the hanging w a l l . Since i t was i n -

probable t h a t the hanging w a l l had t r a v e l l e d i n opposite d i r e c t i o n s , i t seemed 

that the t r a n s v e r s e panels were not caused by movements on the l o d e s . 

I t appeared, then, that a sharp oouthward-downwarpin*; of the ( a x i a l v^frtffi 
v 

pianos lof the overturns would r e s u l t i n a l o c a l change from norms! to tr a n s v e r s e 
/ 

s t r i k e s , and f u r t h e r , west d i p p i n g l i m b s , followed northward, would t u r n t o the 

l e f t (west) i n t o the transverse panel, whereas east d i p p i n g limbs would t u r n t o 
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th e r i ^ h t ( e a s t ; , thus e x p l a i n i n g the r e l a t i o n s seen on 7 and 4 l e v e l s , 

Ac attempt was made t o e x p l a i n the normal f a u l t i n g on the lode as 

a r e s u l t of concentrated lnterboddins adjustments i n the tr a n s v e r s e p a n e l , A l 

though i t s t i l l seoT38 l i k e l y that such adjustment was a f a c t o r , subsequent s t u 

d i e s by S, iU Sharp i n the Huth mine have shown that the normal f a u l t i n g can 

take place where no transverse panel e x i s t s . 

Applying the r e s u l t s obtained from studios I n the Ruth and S i l v e r 

smith mines, i t was decided t h a t the Karoo th ore body was leealiKOd where a 

change from r e l a t i v e l y weak to r e l a t i v e l y s t r o n g rooks had caused a counterclock

wise buckle |a the course of the lode. Again i t i s thought that t h i s was indeed 

a f a c t o r , but another element, the t r a n s v e r s e panel, a l s o appears to have played 

a r o l e , r e a l i s e d o n ly by J*r. H i l l i n g s l e y i n 1948, 

On 7 l e v e l ( P i . 4) t h e lode appears t o angle a c u t e l y from foot w a l l 

t o hanging w a l l side of the tr a n s v e r s e panel, d i v i d i n g where i t encounters changes 

of s t r i k e w i t h i n the panel, and forming a broad, rhomb-shaped area of sheared, 

crushed rook where i t encounters Has normal, n o r t h e r l y trends on the hanging w a l l 

s i d e of the transverse panel. The ore entered on t h e eastern, or l e e s i d e of 

t h i s rhomb. 

Hron 7 l e v e l to 6 l e v e l , the shapes of the stopes appear t o have 

been c o n t r o l l e d by*, ( l ) n o r t h e a s t e r l y f r a c t u r e ? , breaking across between en ech

elon segments of the lode, and (2) north-r-orthweeterly bedding, connecting nor

mal panel t o transverse panel. On 6 l e v e l , the rhomb baa begun to f l a t t e n and 

disappear, t h e r e f o r e i t i s thought that the a x i a l plane of the ;.ue*n ;iesa over

t u r n must l i e near 5 l e v e l . The r e s u l t s of t h e Mammoth i n v e s t i g a t i o n were sub

mitted December 11, 1946, t o a report e n t i t l e d "Mammoth Kino 1 1. 
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1h« surf a c e mapping on the southern slope of S i l v e r Hidge d i s e l o s o d 

t h a t the a x i a l plane of the Queen Bess overturn dropped r a p i d l y southward toward 

S i l v e r t o n Greek. Apparently, the Standard-Mamoth lode "hinge l i n o " narked the 

beginning of t h i s r a p i d southward f a l l of the a x i a l plane. This f a l l , p l u s a 

supposed rap i d r i s e of the plane beyond S i l v o r t o n Crook, i s probably r e s p o n s i b l e 

f o r the panel of n o r t h e a s t e r l y t r e n d i n g sediments p r e v i o u s l y mentioned south of the 

hing© l i n e . Apparently, t h e s t r u c t u r e of the v a l l e y of S i l v o r t o n eraek i s eyn-

e l i n a l , and t h i s s y n c l i n e represents a sharp downwarp i n the " a x i a l plane of < * U * W * J " ' ^ C ^ 

Boss, and o t h e r , overturn P . ^ - ^ ^ - ^ 

l a 1948 S r . fit, 8. Hedley gave Kelowna E x p l o r a t i o n Company a copy of 

h i s map of the Ivanhoo b a s i n . The i n f o r m a t i o n on t h i s mop suggested t h a t the Ivan-

hoe ore body had mad* i n a down f a u l t e d segment of the S i l v e r Kidgo o v e r t u r n . 

Thus was added one more t o the l i s t o f mines probably a s s o c i a t e d w i t h the a x i a l 

plane of an o v e r t u r n . 

The r e s u l t s of the 1948 work, and of work t h a t had gone be f o r e , 

were presented by B i l l i n g s l e y and feast, I n a r e p o r t e n t i t l e d , " G e o l o g i c a l 'eo orn

ate ndat ions f o r Carnation Basin F^rojeot, Starch 8, 1949". In -that r e p o r t , t h e 

s t r u c t u r a l and l i t h o l o g i c a l features t h a t l o c a l i s e ore were l i s t e d , and s p e c i f i c 

>les were f i g u r e d , H was pointed out that t h e r e l a t i v e l y unexplored gap 

on the StaRdard-Mamnoth-Camation l o d e , on Carnation ground was covered by a hi g h , 

t h i c k "blanket panel" of unfavorable e a s t e r l y - d i p p i n g rook, r e p r e s e n t i n g the 

upper Urn") of the Queer. Bees o v e r t u r n , the ra t h e r s t r o n g m i n e r a l i s a t i o n i n the 

areas of the east and west p o r t a l s ( P I . 8) were regarded as upward leaks frcw 

more f a v o r a b l e s t r u c t u r e s o%% end below a x i a l plane of the '-iueen Bess over

t u r n . These leaks were supposed t o be analogous t o the f i n g e r t i p s o f ore 



.found i n tha upper l e v e l s of the "aasnoth mine, ( r l . a). The- presence of the 

unfavorable blanket panel seemed t o e x p l a i n the f a i l u r e of V i c t o r i a Syndicate 

t o f i n d ere on C a r n a t i o n ground i n the 1920 ! a. Aft t h i s and other r e p o r t s i t 

wae stated that the weet-dippln&, upri,'M panels i n the v l o i n i t i o s of the ax

i a l planes of the overturns wore the f a v o r a b l e pauels. On c e r t a i n s e c t i o n s 

accompanying r e p o r t s , these were l a b e l l e d ' optimum par. e l a* • 

1&49 - tt was o r i g i n a l l y planned to report i n so>ne d e t a i l .on the 

.oology of each of the 4 100-scale Sloean ?ap sheets, prepared by the Kelowna 

g e o l o g i s t s * However, unexpected events rade t h i s i m p ossible, and only two of 

the p r o j e c t e d r e p o r t s ever appeared. These wore Z o o l o g y of the Ruth-Kope-

HIvoramith-Slocan &fca.r-?*a*e©t Area 1* (map -Sheet Wo. 1 ) , submitted June 5, 1949, 

and " s t r u c t u r a l P r i n c i p l e s and the Carnation Underground and Uurfaoe Happing" 

(^ap Sheet Ko. 4 ) , dated June, 1&49. In the f i r s t - m e n t i o n e d r e p o r t , t h e i n 

f e r r e d t r a c e s of the a x i a l planes of the Payne and L;ueon I M overturns wore 

shown underground and on surface, and supporting evidence wau d i s c u s s e d . The 

r e s u l t s , ftined i n the study of Kuth 601 l a t e r a l and West S i l v s r s m i t b lode were 

a p p l i e d t o what was kr>own of the Kuth, S i l v s r a c i i t h and Soue mines, and tables 

were presented t o show the coincidence of ore ami other m i n e r a l i s a t i o n with 

counter-clockwise buckles i n steep lode segments near the a x i a l plane of an 

overturn. Information wan inoorsplete, but i t appeared t h a t the t h e o r i e s de

veloped thus f a r showed a good ''batting average" i n the area of .Sheet 1. The 

r e s u l t s suggested i n t e r e s t i n g p o a s i b i l i t i e s on t h e Maeeot and Misniehana pros

pec t s . 

In the second report the s t r u c t u r a l p r i n c i p l e s u n d e r l y i n g the the

o r i e s l a r i v e d frorat the Slocan work were reviewed, then the l o c a t i o n of the 
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Queen Beee overturn, an s! own on Map 3heet !*« 4 was disoussod, and f i n a l l y , 

the Carnation underground geology, as then known, was d e s c r i b e d . Perhaps the 

most i n t e r e s t i n g fee t o r e of Carnation geology was an i n t e n s e l y a l t e r e d a r e a , 

c o n t a i n i n g soattorod v e i n l o t s and disseminations of galena on the s u r f a c e lt» 

Read b a s i n , and appearing w i t h more ore type l a i n e r a l s ae&r the eastern fee] of 

the Carnation 6BOO l e v e l , (11. 6} a l l i n the upper limb of the ;,ueen Bess over

t u r n . I t was thou^&t that t h i s m i n e r a l i s a t i o n would c a r r y down t c the a x i a l 

plane of the Queen Sees o v e r t u r n , where commercial values wculd be found. Thia 

t a r g e t was made the r a l e r , o r primary, o b j e c t i v e of the C a r n a t i o n e x p l o r a t i o n . 

E a r l y i n 1849, i n t e r e s t was renewed i n the Hewitt property, and as 

soon as snow permitted the 0 l e v e l p o r t a l was opened, and the workings a t the 

lower end of the Cunningham ore body were re-mapped on 20-acale. A r o p o r t on 

the Hewitt feine from the g e o l o g i c a l viewpoint was suhmittod by 3 i l l l n ^ a l o y and 

Mayo i n ilaroh, 1949. i.noo again, i t was decided not t o t r y t o develop ore i n 

t h e xlewitt Mine* At about the same time, i t was decided t o e n t e r i n t o a p a r t 

nership w i t h Bralorno Mines Company t o explore the p o s s i b i l i t i e s f o r ore on the 

^ueen Jess * Idaho p r o p e r t y . 

At s conference held i n Eedley l a March 1949, the p o s s i b i l i t y o f 

attempting f u r t h e r diamond d r i l l i n g i n the Carnation east p o r t a l s area was re

viewed, and i t was decided t h a t , i n view of the d i s a p p o i n t i n g experience o f 

the previous f a l l , i t was b e t t e r not to attempt f u r t h e r d r i l l i n g . A o e o r d i r & l y , 

plans were made to s t a r t underground e x p l o r a t i o n fro« the new p o r t a l s i t e at 

e l e v a t i o n 5480. At the time of s t a r t i n g t h i s new work, the a x i a l plane o f the 

Queen Bees overturn isas th.ou;#t to l i e some #00 o r 300 f e e t abova t h e S4£*Q 

l e v e l } the overturn was thought t o be a (Single, lar#e, simple s t r u c t u r e , and 
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tho a x i a l ©3on* woo th<ftsf>t t o d i p g e n t l y westward. The r»w p o r t a l o i t o woe 

chosen w i t h these o p i n i o n * i n n i r d . ?ne *eohar:ioa'l work, osdor^rwund and on 

s u r f a c e , wox placed i n choice of 5£r. «T. C. nise k | " r . W. K. Sharp was i n charge 

of underground ejsj eurfae© ^oology* 

/.t the beginning o f t h o f i e l d season, the M M W e l * l a , M M of 

tho viueen Boss group, one brought to tho Company* o. a t t e n t i o n , so t h a t Rome su r 

face capping m a done i n t h i s a r e a , and part of the '.Uack C o l t w i n * was napped. 

A c t i n g on advice from S r . Robert Brimee, a v e i n , earrv5ru$ scattered lenses of 
i A 

galena, wan exposed by bulldog in*; alo*ur. the Forest S e r v i c e road on the ralm#t?tro, 

but no encourageaneot was found f o r b e l i e v i n g t h a t a commercial ore body wight 

e x i s t i n the u i e i c V t y j therefore I n t e r e s t i n the IfejMMMNI • was dropped* 

In -June, l£4fc, reconnaissance t r i p s wore tafcen by Mayo, 3harp and 

Kierans on 3oeo f o u n t a i n , aod i n t o Jackson and ^ardaoelloa b a s i c s , and by 

Kayo, La»b aud ftiddell i n t o she mountains north of Kaslo r i v * r . On the l a t t e r 

t r i p , the 5leean-Xaalo contact was ores sod. Dr. ft. S. TTedley, f o l l o w i n g a isreak 

bottom, had determined t h a t the £aslo contact dipped southwest srl.y, as described 

by C a i r n e s . **ayo, Lamb and ftlddell, f o l l o w i n g t ho c r e s t o f a r i d g e , d i d not 

a c t u a l l y see the con t a c t , although i t s l o c a t i o n was f a i r l y c e r t a i n w i t h i n a 

probable e r r o r of SO f e e t , Sodding and neb i s t o * l a y i r the £leesn sediments at 

f i r s t dipped southwesterly, but when followed up the r i d g e oteeponod t o r e r t l -

oal and. I n the v i c i n i t y of the Kaslo c o n t a c t , overturned t o n o r t h e a s t e r l y . 

Beyond tho Kaslo contact, s o h i s t o s i t y i n Kaslo rooks dapped n o r t h e a s t e r l y , and 

the same appeared t o be t r u e i n the M i l f p r d o c r i e s above. Tt appoaro, then 

th a t at the lower e l e v a t i o n s the upper contact of the Kas l o s**rio* d i p s south

w e s t e r l y , and that a t h i ^ e r e l e v a t i o n s i t ate opens to v e r t i c a l , than overturns 



t o ».llm tho K a s l o to o v e r l i e tho Slooaa s e r i e s . This agrees w i t h previous 

Kelowna observations M l appears t o confirm e a r l i e r impressions of o v e r t u r n i n g 

OH a r e g i o n a l s c a l e . 

Most of the few* Boss - Idaho surf a c e was mpped on 100-seale 

by f i e l d p a r t i e s under M. Sharp olfr I s sTr-w>ssjl^tl| and a c c e s s i b l e underground 

workings wore napped on 40-acale by Sharp and lojab. Toward the l a t t e r p a r t of 

tho season, H i o k e l s t a r t e d surface capping on the M i l l s Oroup, Jjaab mapped 

f u r t h e r s u r f a c e d e t a i l s i n tho Car cat i o n area, and kept up the underground map

pi n g i s the now (6480) l e v e l . The o l d Carnation 3300 l e v e l was opened, and i t 

proved t o be natch noro extensive than shown on o l d saps, the geology was 

mapped by #ofas>- Lamb, r J * * - ^ * " , 

A s u r p r i s i n g f a c t revealed on t&o 6SO0 l e v e l was t h a t almost no 

ore typo m i n e r a l i s a t i o n was f ound there . I t was obvious thaffipojMt *f-fchc lodo-

had^as*» boon e x p l o r e d , and i t seemed probable t h a t tfee unexplored^as Repeat c o w W 

t a i n o d the m i n e r a l i s a t i o n . Seeause o f the importance t h a t i n f o r m a t i o n on t h i s 

m i n e r a l i s a t i o n would have f o r t h e new e x p l o r a t i o n en 5480 l e v e l , i t was proposed 

t o search f o r i t by extending one o f tho SSOO l e v e l crosscuts (Zaul B i l l i n g a l o y , 

" C a r n a t i o n Tunnel Vr&grm, Status as of September S3, 1@4S). This c r o s s c u t was 

extended as planned. The lode was out, but no ore-type m i n e r a l i s a t i o n was 

found mi i t . 

Meanwhile, the 5480 a d i t , supposed t o advance i n west-dipping 

rooks beneath the Queen Boss o v e r t u r n , proved t o be i n e a s t - d i p p i n g rooks. 

Something was obviously wrong w i t h t h e s t r u c t u r a l p i c t u r e as i n t e r p r e t e d fross 

tho f i e l d mapping. I n Bovoraher t h i s a d i t crossed a lod© t h a t c a r r i e d lenses o f 

h i g h grade g a l e n a - s p h a l e r i t e m i n e r a l i s a t i o n . The e x i s t e n c e o f such a lode, 
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north of tho supposed l o c a t i on of tho Carnation lode, had uct p r e v i o u s l y been 

suspected. I t was r e f e r r e d t o I n (subsequent reports as the north lode ( P i . 6). 

South of the north lode west-dipnlng roolcs were f i n a l ! . ' found, and a second 

lode (the couth lode) c a r r y i n g a T O l a of s p h a l e r i t e , was Grossed ( P i . 6 ) , 

I n the f a l l of 1£4S Mr, Quiley, surveyor, l e f t t o continue h i s 

s t u d i e s a t i ' n i v e r s i t y . M l p l a c e was taken, and f i l l e d t o the end of the ex

p l o r a t i o n program, by Mr. 3ryan Stephens. 

Two d e t a i l e d r e p o r t s en f i e l d work i n tho Queen Bess - Idaho 

sree -rere submitted by W. M* Sharp i n 1&50. Tho f i r s t , dated ^areh 20, was 

"Geology o f tho Queen Boss Mine, Sloeon D i s t r i c t , B r i t i s h Columbia"! the sec

ond, "A keport or, the Geology of t h e Idaho Mine Area", bore the date A p r i l 15, 

The Qucun Boss report included some of the r e s u l t s of the diamond 

d r i l l i n g program, s t a r t e d i n 1SW9. A p e r u s a l of tho r e p o r t and tho accompany* 

Ir.g maps and s e c t i o n s r e v e a l s c l e a r l y the f o l l o w i n g points * 

(1) Queen Bess ore bodies occurred on a t o r r a o e - l i k e steepen
ing of the l o d e . This t e r r a c e coincides approximately with 
t h e a x i a l plane of tho '-toeon Bess o v e r t u r n . Saps i n the 
stops p a t t e r n are occupied by r e l a t i v e l y incompetent members 
of t h e sedimentary sequence ( F l . 7 ) . 

(2) The t e r r a c e and the alignment of stopes, and t h e r e f o r e the 
a x i a l piano of the .,voet> i s a s overturn d e c l i n e eastward, not 
westward as p r e v i o u s l y supposed. 

(3) Close i i r d e r the Queen 5ess overt u r n , too c l o s e f o r the Payne 
overturn i t s e l f , i s a Tayne-type o v e r t u r n , below ah i e h awst 
bo another Queen Sees type overturn.. Therefore, the Queen 
Kes* overturn must be a double f o l d , c o n s i s t i n g of upper and 
lower recumbent a y n e l l n e s , d i v i d e d by a median a n t i c l i n e . 
A l l ore made i n tho upper s y n c l i n e , which appeared t o be a 
sharp f l e x u r e . 

(4) The s o - c a l l e d "B" v e i n , p a r t i e l l y explored a t 5170 e l e v a t i o n , 
appeared t o be a segment of the ']ueen 3ess lode, o f f s e t t c 
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the northwest on MN 7 cross f a u l t . 

These f i n d Inge , obviously, were of much s i g n i f i c a n c e f o r the Carna

t i o n e x p l o r a t i o n * There, i n aiming t o enter below the \;ueen "does ov e r t u r n " , 

we had a c t u a l l y entered tho uoper limb of tho lower s y n e l i n o * 

Vaps ami s e c t i o n s accompanying t h e idaho mine r e p o r t showed t h a t , 

above the |MflM boss o v e r t u r n , there was an abrupt change from steep overturned 

bods to f l a t overturned beds. Mr« B i l l l n g s l e y named t h i s change the iiueen 3oss 

hinge, and t h e o v e r l y i n g f l a t panel the Idaho l i d . The lower part of tho f i s t 

sequence -was, as s t a t e d brtfore, -up-nide-down, but s t i l l h i ^ c r f l a t bsda wore 

r i g h t - s i d e - u p , thus i n d i c a t i n g the presence of the S i l v e r Hid&o overt u r n , here 

recumbent and i s o c l i n a l . The Idaho ore body anpearea t o l i e ft* t h e l i d , above 

tho Queen 3ess hinge, 

i860 - In l a t e January, 13b0, tho M M A d i t M i M M M M l i l a r g o , 

f l a t , r o l l i n g gouge xone, thought to be the main Carnation lode ( P I . 6)* I t 

was decided t o d r i v e t h r o u ^ i t h i s sone, i n t o t h e Queen 3e.is q u a r t s i t e s on the 

hanging w a l l , but an advance of 125 f e e t f a i l e u t o r e v e a l tho hanging w a l l , 

although some quart c i t e was seen i n the f a c a . Orders came t o atop tha heading, 

and to d r i f t westward al o n g tho South lode. This d r i f t i n g , and crosscut t i n g , 

continued i n t o 1961. Nowhere was the 4:-oen M M q u a r t s i t o found. The s o - c a l l e d 

south lode l a t e r a l , and cross outs from i t , stayed i n e a s t ' d i p p i n g rooks, and 

there were only a few f e e b l e showings of o r * type m i n e r a l i s a t i o n . 

On tTuly 10, I960, M l l i n g f l e y and Mayo s t a t e d the then-oondition of 

the Carnation e x p l o r a t i o n i n a r e p o r t , "Carnjftion-Sondon E x p l o r a t i o n Program, 

Status as of J u l y 1, 19S0*. I n t h a t r e p o r t tho r e s u l t s of Sharp's f i n d i n g s i n 

the Queen Boss mine ware taken i n t o c o n s i d e r a t i o n , The advance of Mo. 2 
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crocsout, ?5ut) l e v e l , i n another attempt to l o c a t e the downward extenaion of 

surface and M M l e v e l s s i n o r a l i z a t i o n was reoter.ended, as was the reopening 

and sapping of the old $300 l e v e l , »«ith p o r t a l i n Head b a s i n . These raooa-

ir.CTidations were c a r r i e d out. i ^ r t h e r advance of l e v e l , and s t a r t i n g of 

a southward crosscut; were recommended and subsequently c a r r i e d out. Two sec

ondary o b j e o t i v e a , exploration of the north lode am! eastward d r i f t i n g on the 

South lode were roooesnondo.i. 

On J u l y 5, 1S6Q appeared a report by k i l l i n g s l e y and Kayo, "Sose 

M M i *rogre». Status as o f J u l y 6, 1050*. E x p l o r a t i o n below tho western, or 

p o r t a l , or© body §uaen 3oss Mine ( T l . 7), was recommendod, Su&.$ested means 

were (x) u t i l i s a lower I tunnel (f&ftl) or (2) d r i l l f a n of down holes f r o * 

s t a t i o n south of tie. 5 P o r t a l , or (o) re-open fto, 7 p o r t a l , ijubsequently, 

(1) and (2) ware c a r r i e d out, and a b u l l d o t e r cut was exsendeu t o c r o s s the 

surface outcrop of !'CW v e i n . 

Tho recosanondod diamond d r i l l i n g was done f i r s t , and throughout 

the f a l l and winter sooths, B l e v e l was advanood i n s t a r c h f o r a downward exs-

t e n s i o n of tho p o r t a l ore body. Somc^nainoralisation of p o s s i b l e m i l l i n g grade 

was found, bub the amount oi t h i s was such too s n a i l , and no high &rade was 

found. 

On August 5, 1950, b i l l i n g * l e y and SSayo rovlewod the then s t a t e 

of tho Carnation prot;rasi i n a report e n t i t l e d "Carn&tion-^andon Program -

F i n a l Stages i n E x p l o r a t i o n of Primary Target"» By that t i a e , tho d800 l e v e l X-c) 

had boon reopened and mt-nod, so t h a t the connection of the s u r f a c e n i n e r a l i -

s a t i o n w i t h M M l e v e l was s a t i s f a c t o r i l y e s t a b l i s h e d , but no ore m i n e r a l i s a 

t i o n had yet boon found on th« M M l e v e l , For t h i s roason, extension of 33e* 2 
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croasout, $300 l e v e l was again mentioned, and i t was recommended th a t the lode 
^ j>s<xo -****jr ̂-*-0>C -

when found, be d r i f t e d on f o r some 100 - 300 f e e t , ( P i . 6) To enter a west
's? 5> 

d i p p i n g panel as soon as p o s s i b l e , i t was recommended t h a t lode be searched f o r 
j&t+it ^ns^v fcf—mftj r 

a t 6100 f o o t e l e v a t i o n and, i f found, d r i f t e d on some 500 - 600 f e e t ^ y In order 

t h a t the e n t i r e width of the Carnation lode be exposed, the southward c r o s s o u t , ^ ^ ^ 

then is* progress was to advance an a d d i t i o n a l 200 - 3C0 f o o t , a f t e r which d r i f t 

i n g was t o re-coramonoe on the best lode s t r a n d r e v e a l e d . P r o v i s i o n was made f o r 

upward diamond d r i l l i n g i f t h i s should seem a d v i s a b l e . The secondary t a r g e t s , 

north lodo and eastward extension of south lode, were mentioned again and sur

face s t r i p p i n g was a t once s t a r t e d t o expose the lode a t 5400 l e v e l . Tho s t r i p 

p i ng, plus surface d r i l l i n r evealed the north l o d e . A d r i f t northeastward on 

the lode revealed the c o n t i n u a t i o n of lenses of high-grade m i n e r a l i s a t i o n along 

i t , and toward the end of the year d r i v i n g commenced from a now p o r t a l s i t e on 

tho north lode. *"«s - V ^ -

The long southward^cross cut from the south lode l a t e r a l (5490) 

f a i l e d t o r e v e a l a d d i t i o n a l lode s t r a n d s , so westward d r i f t i n g continued along 

the south l o d e , which made a t u r n and was t e m p o r a r i l y l o s t . A t t h i s stage (Fovera-

ber 1951} a northward c r o s s c u t was recommended. This crosscut found svider.ee 

suggestive of a convergence of north and south lodes, so two more northward 

crosscuts were d r i v e n f o r c o o f i m o t i o n . 

The Ko. 2 cro s s c u t on 3300 l e v e l was d r i v e n beyond the plaoe where 

i t was thought the lode should be crossed, but apparently no lode was found. 

Study of the map of the workings, however, suggested t h a t a l a r g e c a l c i t e v e i n , 

crossed e a r l y i n the advance, i*as i n f a c t the lode. ^Subsequently, t h i s v e i n 
A 

was d r i f t e d on both eastward and westward, u n t i l no doubt remained of tho 

http://svider.ee
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c o r r e l a t i o n . Only the t i n i e s t spooks of ore m i n e r a l i s a t i o n were found. An un

explored |rap was l e f t i n the lode, but tho d r i f t had penetrated i n t o tho down

ward p r o j e c t i o n o f the m i n e r a l i s e d area found on s u r f a c e , i n ©600 l e v e l , and < 

6500 l e v e l . I t appeared t h a t t h i s m i n e r a l i s a t i o n d i d not roach 8300 l e v e l , «tfr^ 

as s t a t e d below i t was decided t o abandon work I n t h i s l e v e l . 

H f | - On January 11, 1551, Messrs. ? i l l l n g s l e y and Douglass 

(Carnat ion-Sandon E x p l o r a t i o n Program, Review as of January 11, 1951) 

mended i f , a f t e r advancing t h e westward d r i f t on 6300 l e v e l an a d d i t i o n a l 30 

f e e t and e r o s s e v t t i n g to expose f u l l length o f the l o d e , no f a v o r a b l e ore i n d i 

c a t i o n s were found, work on t h a t l e v e l be stopped. Work i n the south lode l a t 

e r a l , 5430 l e v e l , was a l s o t o be d i s c o n t i n u e d , tho '1100 l e v e l was to be advanced 

i n the hope o f t e s t i n g the lode i n a west-dipping panel, and the e x p l o r a t i o n of 

the north lode was given a h i g h p r i o r i t y . 

Sy March, tho 6100 l e v e l bad advanced seme 600 f e e t and a crosscut 

north had discovered what appeared to be the north l o d e , but there waa^ne jere^ 

typo m i n e r a l i s a t i o n . , Worth lode on 3480 l e v e l had boon d r i f t e d en both n o r t h 

e a s t e r l y and southwesterly from the main a d i t , and a new d r i f t and c r o s s c u t 

some 450 foot long had entered from the new 54B0 p o r t a l s i t e and had f o l l o w e d 

tho nor th lode around a bend^within whioh a l a r g e d l o r i t e i n t r u s i o n n e s t l e d , 

because t h i s was a counter-clockwise bend s i m i l a r to the ones or whioh S i l v e r 

smith and Payne ore had boon found, t h e r e was much hope o f f i n d i n g ore on i t , 

but o n l y one s m a l l lens was found, gome a d d i t i o n a l galena and s p h a l e r i t e 

lenses wore found by the d r i f t i n g from the main a d i t . -^s*~^~ a*-o'f~* 
™ ™ - 1 ' 1 1 1 """'r' — T ^ r y 

With a p p r o p r i a t i o n s rum. i n § low, the problem arose ©f f i n d i n g ore 
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i n the q u i c k e s t and moat economical manner p o s s i b l e . "iecosimeridation was* made 

by f£ayo that a l l but worth lode e x p l o r a t i o n be dropped, and the best l o o k i n g 

galena-spha 1 e r i t e m i n e r a l i s a t i o n bo developed by a r a i s e and, i f necessary, a 

s u b - l e v e l . While t h i s work was i n progress Mr. 3 i l l i m - s i e y presented reasons 

f o r b e l i e v i n g t h a t the ore e x i s t e d below S4B0 l e v e l on a Queen T*esn type over

t u r n , thought to be the lower s y n c l i n e . Suggestions of such a s t r u c t u r e had 

been revealed i n t h e north lode d r i f t southwesterly from the main a d i t ( P i . 8 ) . 

The recommended r a i s e , and a second one f a r t h e r eastward, showed 

r a t h e r c o n c l u s i v e l y that the lenses o f ore m i n e r a l i s a t i o n narrowed above the l e 

v e l , so the r a i s e s wore d i s c o n t i n u e d . A hanging w a l l crossout was d r i v e n f o r 

diamond d r i l l s t a t i o n s , from which fans of downward holes wero d r i l l e d t o t o s t 

the lode on the supposed overturn. R e s u l t s were almost negativej one hole o n l y 

found a s m a l l ore i n t e r s e c t i o n . There was no c e r t a i n t y t h a t the a x i a l plane of 

an overturn had been penetrated, 'there appeared t o bo no f u r t h e r chance of 

f i n d i n g ore c l o s e a t hand, and w i t h a p p r o p r i a t i o n s exhausted, the C a r n a t i o n Ex

p l o r a t i o n was stopped. 

Meanwhile, the e x p l o r a t i o n on the Queen Bess 3 v e i n had l i k e w i s e 

been stopped, and an o l d tunnel on t h e road j u s t east of Bowson C-reek had been 

opened. An o l d r e p o r t had mentioned a good width of sine ore i n the t u n n e l * 

This place was mapped and sampled. The m a t e r i a l d i d not reach ore grade but i t 

was decided by Kelowna Mines Fed l e y and Srelome Mines Co. t o d r i v e ahead on 

the lode i n the hope that the values would improve. This work i s s t i l l i n pro

gress. 
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(1) The a s s o c i a t i o n of Slcean ore w i t h lodes i s too obvious t o r e 

q u i r e mention. In t h i s a n a l y s i s wo are mainly concerned w i t h a lode of C l a s s A. 

(2) I n moot of those mines t h a t have been i n v e s t i g a t e d by g e o l o g i s t s 

of Kelowna Mines Red ley L i m i t e d , the a s s o c i a t i o n of ore w i t h the a x i a l piano of 

an overturn seems obvious. I t has repeatedly boon s t a t e d t h a t the ore always oc

curs i n the west-dipping limb of an overturned or recumbent f o l d ; t h i s limb has 

boon c a l l e d the optimum panel, and t h e aim has been t o b r i n g e x p l o r a t i o n i n t o 

such a panel. I t i s thought w e l l , t h e r e f o r e , t o review those mines t h a t have boon 

s t u d i e d i n some d e t a i l i n o r d e r t o see hew the ore occurred? 

Mine 

Payne 

Saahington 

*tath 

Stewart 

Slooan S t a r 

S i l v e r s m i t h 

C v e r t u r r 

Payno 

Payne 

Payne 

.Minor Overturn 
above Payne 

Payne 

Occurrence of Ore 

On a x i a l plane and below i n oast d i p p i n g be4is« 

Above a x i a l plane, I n west-dipping bods. 

Above a x i a l plane i n n e a r l y f l a t west-dipping 
bods. 

Above a x i a l plane, i n west-dipping bode. 

Above a x i a l plane i n west-dipping beds, and 
below a x i a l plans i n e a s t - d i p p i n g beds. 

Above a x i a l piano i n west-dipping bods. 

Idaho 

Hewitt 

Queen Boss 

S i l v e r iUdgo Q) 

Queen Bess 

Payne 1 

QMMm Bess t 

On, above, and below axial plane i n east and 
west-dipping beds. 

Above and bslow A. P. I n f l a t beds. 

On, above and below axial plane, best ore i n 
west-dippiHg beds. 

delations not o l e a r . 

P o s s i b l y the oast-dAppisg. overturned limb 
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• 

Of the l i s t e d 11 mines, 2 give questionable i n f o r m a t i o n . I n the r e 

maining $ t ore oco^rs i n west-dipping beds o n l y i n 4 oases, i n o a s t - d i p p i n g beds 

only i n 1 oase, i n both e a s t - d i p p i n g and e a t - d i p p l n g beds i n 3 oases and i n 

f l a t beds i n one ease. A l l 8, with the p o s s i b l e e x c e p t i o n o f tho Washington, 

are o l o s e l y assooiated w i t h the a x i a l plane of an o v e r t u r n . I t appears t h a t the 

west-dipping beds have th e advantage, but ore oan ooour i n east d i p p e r s . The 

presence or absence of the a x i a l plane of an overturn may be a v i t a l f a c t o r . I n 

a l l known occurrences of^ ore tho vmriH** *M ttqffAb • ; 

(3) The a s s o c i a t i o n of r e l a t i v e l y hard, competent rooks w i t h r e l a t i v e l y 

weak, incompetent rocks seems t o be an important f a c t o r . I h i a does not moan that 

a broad b o l t of q u a r t s ! t o w i l l l o c a l i s e a b i g ore body. Ore seems t o make 

i» the t r a n s i t i o n M * M M weak and s t r o n g r o c k s . U n f o r t u n a t e l y , there ore many 

degrees o f hardness or s o f t n e s s , com etene.e or Incompetence, and during an 

e x p l o r a t i o n a t t e n t i o n becomes fooussod on very s m a l l d i f f e r e n c e s , with tho r e 

s u l t that a s l i g h t change of formation may bo taken as a f a v o r a b l e i n d i c a t i o n , 

and the plan of e x p l o r a t i o n a l t e r e d a c c o r d i n g l y . 

(4) Where a lode i s accompanied by a strong t r a n s v e r s e panel, appar

e n t l y the chances Jfor ore improve whore the lode, a n g l i n g a c u t e l y through the 

transverse panel, begins to oroascut the bods of the normal p a n e l , as on 7 l e v e l , 

Kasnoth mine. This c o n c l u s i o n assumes w e s t e r l y dips i n the normal j a n e l . In 

a l l other s i t u a t i o n s , a transverse panel appears to be unfavorable. 

(5) Unfortunately, the s t u d i e s by Kelowna g e o l o g i s t s i n the Standard 

area d i d not go f a r enough t o lead t o d e f i n i t e c o n c l u s i o n s , but I n the S i l v e r s m i t h 

a r e a , the groat Standard-Silversmith lode i s assooiated w i t h a b e l t o f s t r o n g 

cross f a u l t s and porphyry i n t r u s i o n s . This b e l t includes the Richmond Eureka, 
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S i l v e r s m i t h , Slooan £tar, Huth and Hope mi nee and extends as f a r wast as the 

Masoot and Mixmie-haha prospeots. Although such a b e l t of cross s t r u c t u r e s may 

not be a v i t a l f e a t u r e , as seems t o be e x e m p l i f i e d a t the Mammoth n i n e , i t Is 

f e l t that l o c a t i o n i n suoh a b e l t increases the chance of f i n d i n g ore. This 

amounts to s a y i n g t h a t a b e l t !• which strong and weak rooks a l t e r n a t e should be 

enpipcially f a v o r a b l e . 

(6) A s s o c i a t i o n of ore w i t h noses In the steeper parts of lodes has 

boon noted. This r e l a t i o n was d e a r i n the Payne mine, and i t was emphasised by 

the study o f Soth 501 l a t e r a l and West S i l v e r s m i t h lode. 

(7) There may be obher f a c t o r s t h a t sake c e r t a i n segments of a lode 

more f a v o r a b l e than o t h e r s . For example, i t i s known th a t the a x i a l pianos of 

t h e overturns a r e themselves f o l d e d on two seta of axes. One s e t , as mentioned 

b e f o r e , trends s l i g h t l y north of e a s t , and the Standard- S i I v o r smith lode l i e s 

Just south o f the c r e s t of t h e p r i n c i p a l f o l d t h a t f o l l o w s t h i s d i r e c t i o n . This 

f a c t may account f o r the e x c e p t i o n a l p r o d u c t i v i t y of the Standard-Silversmith 

lode. The second sot of axes trends d i r e c t l y across the f i r s t s e t . These f o l d s I 

expressed i n the southwesterly and n o r t h e a s t e r l y d i p s o f the a x i a l pianos of the 

overturns. Our i n f o r m a t i o n on these, tho most fundamental f o l d s i n tho d i s t r i c t , 

i s very fragmentary, so t h a t i t i s d i f f i c u l t to evaluate the p o s s i b l e r o l e o f 

such s t r u c t u r e s i n l o c a l i z i n g ore. Moot of the mines i n the heart of the Slooan 

d i s t r i c t ore on a broad M i t r e n d i n g nose, and the troughs to north and south 

appear to be l e s s favored. As f o r the cross f o l d s , a b e l t of .'.nines that i n c l u d e s 

the Payne, Washington, *.;oble 8, American Boy, S u r p r i s e , Last Chanoe, and Heco 

l i e s j u s t east of tho c r e s t of an a n t i c l i n e , (The a x i a l plane of the ?ayne over

t u r n r i s e s w e s t e r l y , but i s soon t o d e c l i n e w e s t e r l y ) . The Richmond Sureka, 
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Uocac S t a r , S i l v e r smith, Ruth and Hops appear t o bo j u s t oast of the bottom of 

a trough, and the Queen 3eas end Carnation appear t o be j u s t e a s t of the o r e s t 

of the next a n t i c l i n e . I t i s f e l t howover t h a t these r e l a t i o n s are not w e l l 

enough de f i n e d t o be of much value. 

The combination of f a v o r a b l e f a c t o r s needed t o l o c a l i s e ore would 

seem to r e s u l t i n f a i r l y s m a l l ere bodies. For example, f a i r l y ...tight overturns 

With ore seldom or never f a r from, the a x i a l plane, l o c a l i s a t i o n , on noses i n tho 

steepest p a r t of a lode, l o c a l i s a t i o n on tho t r a n s i t i o n a l border between s t r o n g 

and weak r o c k s , e t c . would SSOJC to preclude the e x i s t e n c e of very l a r g e ore bo

d i e s . This f i t s the mining h i s t o r y , and tho chances of f i n d i n g an ore body 

bigger than the l a r g e s t already found seem very remote. J 

F u r t h e r , the ore i s l o c a l i s e d by a combination of the f a v o r a b l e f a c 

t o r s . I t i s b e l i e v e d t h a t the c r o s s i n g of an overturn by a lode i s o f no s i g n i 

f i c a n c e unless there a l s o occurs at t h a t place rooks t h a t d i f f e r s i g n i f i c a n t l y 

i n competence, such as quartait© and s l a t y a r g i l l i t e . In t h i s r e s p e c t , the Car

n a t i o n e x p l o r a t i o n has been s u r p r i s i n g l y negative. )ixcept p o s s i b l y a t the faoo 

of 5430 A d i t , the Queen Boss n u a r t z i t e was nowhere i d e n t i f i e d ; t h e r e f o r e an l a -
f ) 

portant f a v o r a b l e f a c t r hasi boon m i s s i n g . In view o f the sameness of t h e rocks 

t r a v e r s e d across tho s t r i k e , i t might w e l l bo f u t i l e t o explore the l o d e , e i t h e r 

upward o r downward t c the a x i a l plane of an o v e r t u r n , Surface mapping, however, 

Indicatos t h a t the Queen 3ess q u a r t s i t e i s d i s t r i b u t e d w i d e l y over the s u r f a c e 

above the Carnation working*. At depth I t may p o s s i b l y have been c a r r i e d eastward 

out of range, by the gentle eastward d e c l i n e of t h e a x i a l planes o f the m u l t i p l e 

Queen 3eaa overturn. 



At present t h e r e appear t o be s i x prospects remaining on Kelowna 

Mines n*41ey*s Slooan property* These are: 

(1) West p o r t a l s area, i n which a s m a l l amount of ore has 
been stoned, E x p l o r a t i o n t a r g e t below e x i s t i n g 
workings• 

W O r i j c i n a l Wjjfgt o b j e c t i v e , below the m i n e r a l i s a t i o n i n 
the east p o r t a l s a r e a . P o s s i b i l i t i e s f o r ore on 
and near the a x i a l planes of upper and lower Queen 
Ltess s y n c l i n e s and median a n t i c l i n e . 

(3) South lode east of the main N i t a d i t . F o s e i b i l i t y 
f o r ore i n west-dipping rooks above the a x i a l 
plane of median a n t i c l i n e . 

(*) S'orth lode, p o s s i b i l i t y of ore on and below the a x i a l 
plane of lower CJueen £ess s y n c l i n e . 

(5) Uinniehaha., Ore p o s s i b i l i t y below e x i s t i n g workings 
on i n t e r s e c t i o n ?f lode and northwest f a u l t sons 
on Payne o v e r t u r n . 

(8) Igasoot, Ore p o s s i b i l i t y on i n t e r s e c t i o n of lode and 
northwest f a u l t zone on and below a x i a l plane o f 
Queeaj Boss o v e r t u r n . 

(1) The e x p l o r a t i o n t a r g e t i n the west p o r t a l s area i s so f a r from 

any new workings t h a t i t s present p r o s p e c t i v e value i s very low. 

(2) F a i l u r e t o t r a c e east p o r t a l s area m i n e r a l i s a t i o n below 6800 

l e v e l , and f a i l u r e t o f i n d any d e f i n i t e q u a r t e t t e horisona on 5480, 6100 and 

6300 l e v e l s reduce c o n s i d e r a b l y the a t t r a c t i v e n e s s of the o r i g i n a l primary ob

j e c t i v e , so t h a t at present i t cannot be considered a f i r s t c l a s s e x p l o r a t i o n 

t a r g e t . 

(5) The sine v e i n found where the main 5480 a d i t crossed the South 

lode I s the best showing of m i n e r a l i s a t i o n found or. t h e South lode, f u r t h e r , 

t h i s m i n e r a l i s a t i o n occurs i n west-dipping rocks, whereas almost the e n t i r e 
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South lode l a t e r a l was i n e a s t - d i p p i n g rockn. ^h* z i n c v e i n was f e 11 owed x o r 

fow f o o t — a t of tho a d i t , 

In tho hope t h a t the m i n e r a l i s a t i o n may resume i n greater s t r e n g t h 

f a r t h e r w i t h i n the west-dipping panel, i t may be w e l l t o extend t h e South lode 

l a t e r a l an a d d i t i o n a l 100 - 200 f e e t eastward. She apparent l a c k of q u a r t z i t c 

near hero i s unfavorable, but an eastward d r i f t n i g h t expose q u a r t e t t e and i n 

d i c a t e a t a r g e t f o r diamond d r i l l i n g on the a x i a l plane of the median a n t i c l i n e , 

below the J o v e l , This prospect cannot be giver, the highest r a t i n g , but i t does 

o f f e r the p o s s i b i l i t y of f i n d i n g and e x t r a c t i n g ore w h i l e the other prospects 

are being i n v e s t i g a t e d , 

(4) Korth lode c a r r i e d the best m i n e r a l i s a t i o n found by Kelowna bines 

Kodley L i m i t e d on Carnation ground. The nature of the lode i s s t i l l i n completely 

revealed i n e x i s t i n g workings, and i t i s not c e r t a i n t h a t the underground diamond 

d r i l l i n g t e s t e d tho top of the b i g west-dipping panel below the e a s t - d i p p i n g 

rooks. A l s o , i t o o u l i be that the n o r t h e r l y - t r e n d i n g p a r t of the lode, j u s t 

east o f the newer 5430 p o r t a l , represents o n l y a s p l i t , or spur, of the North 

l o i e . The f o o t w a l l rooks of the lode are hard, s t r i p e d , and s i l i c e o u s j hang

i n g w a l l rocks are s o f t e r . There seems to be no great d i f f e r e n c e i n rock compe-

te n c e ^ a f a c t whioh lowers the prospective v a l u e , unless the lode can somehow be 

f o l l o w e d i n t o the Queen Hess q u a r t s i t e . Because of a t t r a c t i v e m i n e r a l i s a t i o n 

a l r e a 'y found, and baoause of the more complete i n f o r m a t i o n here, the prospect 

i s r a t e d high i n s p i t e of some unfavorable f a c t o r s , 

A lower l e v e l , w i t h p o r t a l s i t e somewhere on the ffest f o r k of Tribu

t a r y creek at an e l e v a t i o n of about 5200 f e e t may e v e n t u a l l y be r e q u i r e d , but 

such an expensive p r o j e c t should not be planned u n t i l more i s learned about the 

behavior of the lode. 



E x p l o r a t i o n of the lode should be completed on 5430 l e v e l , This w i l l 

r e q u i r e about 300 f e e t of d r i f t and perhaps 1(30 f e e t of c r o s s c u t s , i n c l u d i n g 

an a d d i t i o n a l 100 f o o t extension of tfte e x i s t i n g hanging w a l l c r o s s c u t t o pro¬

v i d e a s t a t i o n f o r diamond d r i l l i n g to t e s t tho I d© a t greater depth. . 

Depending on r e s u l t s , i t may be advisable a l s o t o plan and d r i l l some 

deep surf a c e holes from tho southeastern end of the b u l l d o s o r o u t . 

Only i f the r e s u l t s of the above work are d e f i n i t e l y encouraging 

should the opening of a lower l e v e l bo undertaken. 

(S) Old geolo&ioal maps o f t h e Winniehaha workings whioh are now saved 

suggest that p o i n t s of i n t e r s e c t i o n of fefinalehaVa lode and a sons of northwest 

f a u l t s were l o c i of small masses of high grade ore. The w a l l rocks are s o f t , 

weak a r ^ l H t e s w i t h winor quart s i t e and limestone r i b s . 3euth of these work

i n g s , and above them. Is a lar g e outcrop of s i l i c e o u s limestone. The s i l i c a Is 

thought t o be secondary, and to have ri*«n from lode-northwest f a u l t i n t e r sec

t i o n s on tho a x i a l plane of the Payne overtu r n , which i s assumed t o l i e somewhere 

below. 

The p l a y at t h i s place would seem to be t o l o c a t e the lode-northwest 

f a u l t i n t e r s e c t i o n .lust above the a x i a l plane of t h e Payne o v e r t u r n . The nature 

of t h i s i n t e r s e c t i o n i s i m p e r f e c t l y known, ai?d i t s l o c a t i o n can only be guessed 

a t . 

The f i r s t step would appear t o be to re-open the o l d workings, map 

t h e i r {;eolo&y en a l a r g e s o o l e , and i f i t seemed necessary, t o extend the work

ings by hand enough to gain a c l e a r p i c t u r e of the lode, the m i n e r a l i s a t i o n 

and the i n t e r s e c t i o n . 

With t h i s completed, and supposing the r e s u l t s t o be s a t i s f a c t o r y , i t 
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•hould bo p o s s i b l e t o pier, on approach t o the t a r g e t . This approaoh would i n c l u d e 

a road to a s i t e on the West f o r k o f T r i b u t a r y creek, which present i n f o r m a t i o n 

suggests should bo a t an e l e v a t i o n of about 4750 f e e t , and an a d i t some 600 - 1200 

f e e t long and perhaps 300 f e e t of d r i f t i n g and r a i s i n g . 

(6) The Masoot prospect i s l o c a t e d on tho f a s t f o r k of T r i b u t a r y orook, 

j u s t above the a x i a l plane of the Queen Bess overturn (probably the lower syn-

o l i n e ) i n i n t e n s e l y e i l i c l f i e d rooks. I t Is thought t h a t the s i l l o l f i c a t i o n i s 

r e l a t e d t o an i n t e r s e c t i o n of lode and northwest f a u l t s near the a x i a l plane, 

but e x i s t i n g i n f o r m a t i o n does not d i s c l o s e tho northwest f a u l t s . The i n t e r s e c 

t i o n may p o s s i b l y e x i s t near the creek bed, where ovtcroos are poor, but u n t i l 

t h i s Is determined i t w i l l not be p o s s i b l e t o plan an e x p l o r a t i o n l e v e l . 

the South lode. There may be other undiscovered lode strands i n the hanging 

w a l l . Some small f i n g e r t i p s of high grads ore wore found and atoped out years 

I t would he a f a i r l y l o n ^ d r i v e , some 300 - TOO f o o t , w i t h l i m i t e d 

backs, t o reach the supposed s i t e of t h e i n t e r s e c t i o n from e x i s t i n g workings. 

I t appears best, t h e r e f o r e , t o re-examine the surfa c e along t h e creek and s e l 

ect diamond d r i l l s i t e s from which t o probe f o r the i n t e r s e c t i o n . The t r a i l 

t o the property would have to bo repaired, so that d r i l l i n g machinery could be 

brought i n on horses. Probably about 1200 - 2000 f e e t of diamond d r i l l i n g 

would be r e q u i r e d . The a d v i s a b i l i t v , or the nature, of f u r t h e r a c t i o n would 

depend upon the r e s u l t s of the d r i l l i n g . 
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Baaed or. tho above d i s c u s s i o n , the s i x remaining Kelowna prospects 

seen; t o be ( a i r l y c l a s s i f i f x l as f e l l o w s t 

(A) Korth Lodo 

(a) (Minniehaha 
(Mascot 

(C) South lode, east o f the main a d i t . 

(D) (Staler Carnation o b j e c t i v e 
(West p o r t a l s area 



I t s t i l l remains t o reduce the 100-soale s u r f a c e mapping t o a s i n g l e 

400-scale sheet, and t h i s i s to he recommended f i r s t of a l l because of the im

proved o v e r a l l p i c t u r e I t should r e v e a l . The necessary review of the 100-soalo 

mapping might show t h a t l o c a l b u l l d o x e r outs should be made rear some of the 

prospects f o r c l o s e r s t r u c t u r a l c o n t r o l . 

At the time t h e Ruth-Hopo-Silvorsmith-Slooan Star-Mascot report was 

f i n i s h e d , w i t h i t s t a b l e s showing r e l a t i o n o f ore occurrence t o s t r u c t u r e , i t 

appeared that the e x p l o r a t i o n of any given prospect would have somewhat b e t t e r 

than an even chanee t o f a i l . On the other hand i t appeared t h a t i f s e v e r a l 

prospects were explored, the chances of f a i l u r e would be c o n s i d e r a b l y reduced. 

Applying t h i s reasoning to p o s s i b l e f u t u r e e x p l o r a t i o n on Xelowna Mines Hedley 

ground, i t would appear best t o e x p l o r e North lode, ^inniehaha, i-ascot, and 

South lode east of the main a d i t as n e a r l y simultaneously as p o s s i b l e . The 

f i r s t stage o f auoh an e x p l o r a t i o n program Bight be represented as f o l l o w s . 

R e h a b i l i t a t e the 5480 l e v e l as f a r as South lodef d r i f t 
and orossout on Perth lode and advance South lode l a t e r a l east
ward, as discussed above* 

Open Minniehahe workings, map t h e i r g e o l o j ^ and, i f necessary, 
plan extensions t o f u r t h e r define the s t r u c t u r e . 

Repair t r a i l t o asc o t , s e l e c t diamond d r i l l s i t e s and s t a r t 
d r i l l i n g . 

Some of the above f o u r prospects might not s u r v i v e the f i r s t phase 

of the e x p l o r a t i o n program, and i t i s a l s o p o s s i b l e t h a t new i n f o r m a t i o n would 

add t o the l i s t of prospects, Tho second stags-, depending on the r e s u l t s of 

the f i r s t one, might be as f o l l o w s i 

Plan and c a r r y out underground and su r f a c e diamond d r i l l i n g 
on north l o d e . 
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ISuild road t o s e l e c t e d p o r t a l s i t e on the Minniehaha and 
s t a r t new e x p l o r a t i o n l e v e l t h e r e . 

Extend Minniehaha road t o a s e l e c t e d now p o r t a l s i t e on 
Mascot },-round. 

At tho end of each phase, each prospect would need to bo reviewed to 

determine whether i t appeared worth w h i l e t o continue to c a r r y t h a t prospect 

on the program, and I f so, t o plan the next phase of the e x p l o r a t i o n . 

F urther work on t h e former major Carnation o b j e c t i v e does not appear 

d e s i r a b l e a t present. However, i f ore i s found on one or sore of tho other 

prospects, t h i s o b j e c t i v e would have to be c a r e f u l l y reviewed and more work 

on the 6100 l e v e l might then be d e s i r a b l e . A success on t h i s former major 

o b j e c t i v e would almost s u r e l y c a l l f o r an e x p l o r a t i v e of the west p o r t a l a r e a . 

6 /??/ 
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of the Ruth-Hope-Silvers&ith-Sloean Star-Wasoot Area (5iap 

o. 1) June @, 

(14) Billin»;Biey, Kayo, Douglass and MoGonif-le Report on Hewitt Mine, 
S i l v a r t o n , 9. C. May 3rd, 

(15) Urn. M| Sharp, Geology of the Queen Boss v i n e , Slooan D i s t r i c t , 
B r i t i s h Columbia, tfareh 20, I960. 

(16) Ihu M. Sharp, A Report on the Ooology of Idaho Mine Area. 
A p r i l 15th, 1950. 

(17) Paul B i l l l c g s l o y and 'Jvans B. Mayo - Status of Carnation-Handon 
S x p l o r a t i on Program as of J u l y 1 s t , 1950. 

(18) Paul M l l i n g s l e y and Grans B . Mayo - Bess Mines Limited, Status 
as of J u i y 5, I960. 

(19) Paul B i l l i n g o l e y and Evans 3. ftfayo - Carnation-oandon Program -
K i n a l Stages i n E x p l o r a t i o n of Primary Target. August 5, 1960. 

(20) Paul a i l l i n g s l e y and W. C. Douglass - Carnatioo-Kandon Explora
t i o n Program, Hevisw as of January 11, 10S1. 
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Hard Copy Surface Maps - fin^ineerin; c o n t r o l s 

Sheet So. 1 1 i n c h • 100 
Sheet So. 1 1 i n c h m 100 root 
Sheet in* 5 1 Inch S) 100 f o e t 
Sheet no* 4 1 inch * 100 f e e t 

3heet SO. 1 1 inch m 200 f e e t 
Sheet Ho. 2 1 inch m 200 f e e t 
Sheet § 0 . 1 i n c h w MS f e e t 
Sheet Bo» 4 1 in c h Sj 200 feet 
Sheet Ko. 6 1 inch » 200 
Sheet !*o. 6 1 inch • 200 feet 

C laim Hot 1 i n c h - 200 f e e t 
T r i a n ^ u l a t i o n Set (Queen Boss 200 s c a l e 


