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MUSKETEER SHOWING 

To: G. Aaltonen February 15, 1973 
From: M. A. M i t c h e l l 

The Musketeer Showing i s located near the center of the Athos 
C.G. L4066 claim. Access to the area i s by way of the main v a l l e y road to 
the Musketeer f l a t s and then to the east about 400 feet along the south 
bank of a small stream which i s the second one north from the south end of 
the f l a t s . 

The showing, which consists of four or f i v e north-westerly s t r i k i n g 
vein segments, occurs between the 1200 and 1500 foot elevations r i g h t at the 
"break" between the gently r o l l i n g topography of the K i t s a u l t River -
Musketeer f l a t s e r o s i o n a l surface, and the steep w a l l of the v a l l e y which i t 
traverses d i a g o n a l l y . 

Vegetation i s generally l i g h t , c o n s i s t i n g of widely spaced, mature, 
hemlock and balsam f i r trees with low huckleberry bushes, scrub trees, and 
shrubs interspersed between them. 

The area was staked p r i o r to 1916 and was explored by trenches and 
an a d i t between 1916 and 1922. The property i s owned by Mr. Brown of S e a t t l e , 
Washington, U.S.A. and has been optioned to D o l l y Varden Mines since 1970. 

GEOLOGY 

The property i s underlain by green and purple v o l c a n i c e p i c l a s t i c s 
from 200 to 400 feet s t r a t i g r a p h i c a l l y below t h e i r contact with the upper 
a r g i l l i t e u n i t of the Hazleton group i n the area. The e p i c l a s t i c s become 
i n c r e a s i n g l y p r o p y l l i t i z e d as the margins of m i n e r a l i z a t i o n are approached. 
This a l t e r a t i o n c o n s i s t s of a generalized bleaching of the e p i c l a s t i c s and a 
colour change from purple to green, c o n s i s t i n g of sand and t u f f matrix being 
a f f e c t e d f i r s t , and l a r g e r m a t e r i a l , cobbles, boulders, pebbles, being affected 
a f t e r . The a d d i t i o n of p y r i t e , quartz and carbonate material i s quite common 
throughout the a l t e r e d material and large areas of s i l i c i f i c a t i o n may be seen 
i n the d r i l l core. 

The deposit, as previously mentioned, i s i n the form of four or f i v e 
v e i n segments that s t r i k e 315° and dip at 80° to 90° to the north east. 

The v e i n i s exposed i n a s e r i e s of trenches and outcrops over a 
length of 450 f e e t between the 1225 and 1480 foot elevations. These workings 
are not i n a s t r a i g h t l i n e and i n d i c a t e that there has been movement along 
cross f a u l t s of up to 50 feet l a t e r a l l y with e i t h e r a r i g h t or l e f t handed 
movement. These o f f s e t t i n g structures have not been measured because of the 
paucity of outcrops due to the persistence of overburden. The v e i n structure 
i s terminated at i t s north west end by a gougey c r o s s f a u l t of a t t i t u d e Az 40°/ 
50 NW, i n the lowest trench. Although there i s l i t t l e evidence of the d i r e c t i o n 
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of movement along t h i s f a u l t , i t appears that i t could be right-handed with 
the next v e i n segment being the Crow v e i n about 350 feet to the north east. 

The v e i n segments where exposed on surface and i n the a d i t are 
i n v a r i a b l y cut by c l o s e l y spaced (1 - 2 f t . ) cross f r a c t u r e s at an a t t i t u d e 
of Az 45°/70-90° NW. In the a d i t area these cross f r a c t u r e s as w e l l as the 
v e i n are mineralized with sulphide bearing quartz and c a l c i t e . 

The most south e a s t e r l y of the v e i n segments i s expressed on the 
surface by a g r i d - l i k e pattern of quartz veins composed of two elements, 
namely the main v e i n d i r e c t i o n and the cross f r a c t u r e d i r e c t i o n , both which 
become wider spaced and l e s s d i s t i n c t toward the south east, culminating i n 
l i t t l e more than a zone of a l t e r a t i o n which i s seemingly terminated by steep 
angled f a u l t s ( f r a c t u r e s ) trending about Az 30° at which point the zone dives 
under overburden. 

The most economic looking m i n e r a l i z a t i o n i n the area occurs i n the 
trenches i n the v i c i n i t y of the a d i t and i n the a d i t i t s e l f . The m i n e r a l i z a t i o n 
i s composed of galena, s p h a l e r i t e and c h a l c o p y r i t e i n a q u a r t z - c a l c i t e and 
(barite?) gangue. P y r i t e i s also present as an accessory mineral. Further 
to the northwest and southeast the v e i n i s composed of quartz, c a l c i t e , the 
ubiquitous p y r i t e and a l i t t l e specular hematite. The grades encountered i n 
th6 adit, area are generally around 5.0 oz. Ag/ton. Lead, zinc'and copper were 
not assayed f o r but i t may be assumed that 2 to 3% combined metal assays may 
be obtained. 

Four AQWL holes t o t a l l i n g 1234 f e e t were d r i l l e d during June 1972. 
The holes were d r i l l e d from the old D o l l y Varden right-of-way where the toe 
of the dump from the a d i t touches i t and were d r i l l e d two @ -45°, and two 
@ -60° to i n t e r s e c t the structure at 200 and 300 feet below the outcrops i n 
a zone 100 f e e t wide immediately bracketing the a d i t . 

The two holes @ 45°,MS-1 and 2 r e s p e c t i v e l y , encountered a w e l l 
defined v e i n but without any base metal sulphides save p y r i t e and also a l i t t l e 
galena and specular hematite. The i n t e r s e c t i o n i n MS-1, however, contained 
enough very f i n e p lates of native s i l v e r to give a grade of 11.60 oz. Ag/9.5 f t . 
(core length) or 6.7 feet ( h o r i z o n t a l width). MS-2 contained no recognizable 
s i l v e r minerals and only minor p y r i t e . The deeper holes, MS-3 and 4, intersected 
several h e a v i l y s i l i c i f i e d but barren zones. The only sulphide mineral present 
was p y r i t e . 

The c l o s e l y spaced cross f r a c t u r i n g systems (1 - 2 f t . ) which seem 
to be a secondary and important c o n t r o l of m i n e r a l i z a t i o n i n the exposures of 
v e i n seen around the a d i t area are not seen i n any of the v e i n i n t e r s e c t i o n s 
or s i l i c i f i e d sections i n the core. This cross f r a c t u r i n g should have a core 
i n t e r s e c t i o n angle of approximately 10° i n MS-1 and s i m i l a r low angles i n the 
other three holes. Therefore, c r o s s f r a c t u r i n g i s a c o n t r o l f o r higher grade 
m i n e r a l i z a t i o n . The zone found i n and around the a d i t e i t h e r does not e x i s t 
at depth or i s confined to a length along the v e i n of less than 100 feet and 

the four holes bracketed i t . 

This l ack of secondary c o n t r o l i s also v e r i f i e d by the absence of 
w e l l developed b r e c c i a t i o n w i t h i n the v e i n and the absence of jasper and 
ja s p e r o i d minerals both of which are found i n the other deposits i n the 
v a l l e y and are deemed necessary i n the formation of the ore deposits. 
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The ore i n t e r s e c t i o n i n hole MS-1 did not appear to be s u b s t a n t i a l l y 
d i f f e r e n t i n mineralogy or structure from the barren i n t e r s e c t i o n i n MS-3 
except f o r the l i t t l e native s i l v e r that was seen and i t i s thought that 
perhaps t h i s ore i n t e r s e c t i o n i s near the f r i n g e of the cross fractured zone. 

The c o r r e l a t i o n between the shallow holes, MS-1 & 3, and the deeper/ 
holes, MS-2 & 4, i s not good inasmuch as the former have a well defined vein / 
i n them but the l a t t e r have only a broad s i l i c i f i e d zone i n them i n d i c a t i n g [ 
that the v e i n may not be present i n a w e l l defined zone at depth. 

In summary, based on the information now at hand, the Musketeer 
showing could contain a small body of economic m i n e r a l i z a t i o n . This body 
would appear to be l o c a l i z e d by a system of steeply dipping, c l o s e l y spaced 
cro s s - f r a c t u r e s crossing the main v e i n structure at r i g h t angles. The body, 
then, would be l i m i t e d h o r i z o n t a l l y to 100 feet or l e s s which would be the 
length, along the v e i n , of the c l o s e l y spaced cross f r a c t u r e zone and 
l i m i t e d v e r t i c a l l y to perhaps 250 feet where the main structure appears to 
be a s i l i c i f i e d s tructure rather than a w e l l defined vein. 

The grade of t h i s body, based on old sampling, would appear to be 
between 5 and 10 oz./ton Ag; Cu, Pb + Zn from 2 - 3 % combined. 1 

Further work on t h i s showing should consist of: ; 

1) Re-sampling of a l l of the old workings and new exposures of vein. 

2) Mapping of the area immediately surrounding the showings including 
an area to the east which shows anomalously high s i l v e r values. 

3) A small programme of EX d r i l l i n g concentrated around the a d i t area 
to d e l i m i t the suspected ore shoot and also along the vein length 
to get some idea of v e i n c o n t i n u i t y . 

Respectfully submitted, 

M. A. M i t c h e l l 
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INTRODUCTION 

As a p a r t of the 1971 F i e l d program c a r r i e d out by the company 
the a r e a around Musket C r e e k was mapped g e o l o g i c a l l y and a t h r e e m e t a l 
g e o c h e m i c a l s u r v e y was r u n on t h o s e p a r t s of the a r e a a c c e s s i b l e t o 
p e r s o n n e l . 

The c l a i m s i n c l u d e d i n t h e a r e a c o v e r e d a r e as f o l l o w s : 

C l a i m C.G. L o t No. 

A t h o s L. A066 
P o r t h o s L. 4067 
Armes L. 4068 
D'Artagnan No. 1 L. 4069 
Bonanza F r . L. 4070 
D'Artagnan L. 4071 
W o l v e r i n e L. 3797 
H i l l B i l l y L ease 40 - L o t 4263 

The f o l l o w i n g p e r s o n n e l were used d u r i n g t h e program: 

M.A. M i t c h e l l C h i e f G e o l o g i s t 
T. Crow A s s i s t a n t G e o l o g i s t 
D. Cromie F i e l d A s s i s t a n t 
P. F i s h e r F i e l d A s s i s t a n t 

GEOLOGY 

1. R e g i o n a l G e o l o g y 
(A) S t r u c t u r e - Musket Creek c r o s s c u t s the e a s t l i m b o f the upper 

K i t s a u l t V a l l e y s y n c l i n e . l t f l o w s s w i f t l y and f o r much o f i t s d i s t a n c e 
i s c o n f i n e d t o a narrow b u t m o d e r a t e l y deep canyon t h r o u g h a r g i l l i t e and 
m a s s i v e p y r o c l a s t i c m a t e r i a l , b e f o r e i t f l o w s i n t o t h e K i t s a u l t R i v e r 
about 4000 f e e t n o r t h o f t h e T o r b r i t Camp. 

The mapping o f the a r e a was c o n f i n e d m a i n l y t o t h e p y r o c l a s t i c s 
h o r i z o n w h i c h r e g i o n a l l y s t r i k e s 290° and d i p s a t 40° t o 80° s o u t h west. 

C o n t ' d . 
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r . 2 -
L o c a l l y d i s c o r d a n t a t t i t u d e s a r e f ound but i t i s assumed t h a t t h e y a r e 
m i n o r f o l d s f ound near f a u l t s . O c c a s i o n a l l e n s e s of v o l c a n i c s a n d s t o n e 
and s i l t s t o n e were found t o have w i d e l y v a r y i n g a t t i t u d e s w h i c h presum
a b l y a r e a f u n c t i o n of t h e i r l e n s e - l i k e n a t u r e , f a u l t i n g , f o l d i n g and 
d i s c o n f o r m a b i l i t y of d e p o s i t i o n i n h o l l o w s i n t h e main p y r o c l a s t i c s e r i e s . 

The v o l c a n i c s l i e upon a s e r i e s of w e l l bedded b l a c k a r g i l l i t e s 
o f t h e H a z e l t o n Group ( l o w e r J u r a s s i c ) and i n t u r n a r e o v e r l a i n by mqre 
b l a c k a r g i l l i t e s of the Bowser group (upper J u r a s s i c ) t h e r e f o r e a r e 
t h o u g h t t o b e l o n g to the H a z e l t o n g r o u p , upper p a r t and a r e M i d d l e J u r 
a s s i c i n age. 

(B) L i t h o l o g y - The l i t h o l o g i c makeup o f the v o l c a n i c s i s as 
f o l l o w s : The whole of the v o l c a n i c s a r e composed of p y r o c l a s t i c m a t e r i a l . 
No f l o w s have been r e c o g n i z e d . 

The p y r o c l a s t i c s e r i e s o f the upper K i t s a u l t v a l l e y i s an 
u n s o r t e d , v e i l h a r d e n e d , p o s s i b l y i n d u r a t e d , p i l e of t u f f s and b r e c c i a 
m a i n l y p u r p l e , r e d d i s h - b r o w n o r g r e e n i n c o l o u r . T h i s i s n o t t o say 
t h a t t h e c o l o u r s a r e even but t h a t c o m b i n a t i o n s o f a l l t h r e e e x i s t and 
c o l o u r changes seem t o be v e r y r a p i d a c r o s s s h o r t d i s t a n c e s . Fragments 
up t o 1 f o o t i n d i a m e t e r may be any o f t h e s e t h r e e c o l o u r s and some 
a r e a s may have f r a g m e n t s of a l l o f t h e s e c o l o u r s s i d e by s i d e i n a m a t r i x 
of one o r more of t h e c o l o u r s . P r e s u m a b l y a r e a s w h i c h have a p r e p o n d e r 
ance o f p u r p l e o r r e d d i s h - b r o w n m a t e r i a l a r e s i t e s i n w h i c h t h e r e was 
s u b - a e r i a l d e p o s i t i o n as opposed t o sub-aqueous d e p o s i t i o n a l a r e a s of 
g r e e n v o l c a n i c s . However, i t has been n o t e d by the a u t h o r t h a t the 
p u r p l e c r r e d d i s h - b r o w n p y r o c l a s t i c s a r e v e r y s u s c e p t i b l e t o c o l o u r 
changes due t o p r o p y l i t i c a l t e r a t i o n . T h i s a l t e r a t i o n changes the r o c k 
t o an i r r e g u l a r b u t d i s t i n c t l y g r e e n c o l o u r due t o the a d d i t i o n of p y r i t e , 
s i l i c a and c a r b o n a t e and p r o b a b l y due t o a t h e r m o - c h e m i c a l change i n the 
o x i d i z a t i o n s t a t e o f i n c l u d e d i r o n . 

The c o m p o s i t i o n o f t h e p y r o c l a s t i c s seems t o be u n i f o r m l y t h a t 
o f a d i o r i t e where u n a l t e r e d . The p y r o c l a s t i c s a r e n o t a b l y d e f i c i e n t i n 
K - s p a r t h r o u g h o u t and a r e c r y s t a l l i n e t u f f s o r b r e c c i a s w i t h r e c o g n i z a b l e 
l a t h s o f p l a g i o c l a s e i n f r a g m e n t s and m a t r i x . The m a f i c m i n e r a l s seem t o be 
m a i n l y a g r e e n i s h h o r n b l e n d e and o c c a s i o n a l l y r e - c r y s t a l l i z e d a u g i t e 
c l o s e t o m i n e r a l i z a t i o n . The upper and l o w e r p o r t i o n s of t h e p y r o c l a s t i c 
p i l e have a r e a s o f w a t e r - l a i n t u f f s , greywackes and g r e e n i s h sands i n them, 
i n d i c a t i n g a change i n t o p o g r a p h i c a l e n v i r o n m e n t from n e g a t i v e through 
p o s i t i v e b a c k t o n e g a t i v e t o p o g r a p h y and t h e s e v o l c a n i c s e d i m e n t s a r e 
m a i n l y g r a y - g r e e n i n c o l o u r . The v o l c a n i c s e d i m e n t s , where r e c o g n i z a b l e 
w i t h i n t h e m a i n p i l e o f t h e p y r o c l a s t i c s , a r e l e n s e s o f b r i g h t p u r p l e 
s a n d s t o n e s and s i l t s t o n e s i n d i c a t i n g l o c a l r e w o r k i n g of t h e p y r o c l a s t i c s 
and d e p o s i t i o n i n t o h o l l o w s o r s t r e a m c h a n n e l s . These s e d i m e n t s a r e 
g e n e r a l l y w e l l bedded and i n some c a s e s c r o s s - b e d d e d but t h i s seems to be a 
l o c a l phenomenon. 

The p y r o c l a s t i c s e r i e s o f t h e a r e a i s i n t r u d e d by a s m a l l 
s t o c k and a d i k e swarm. The s t o c k i s l o c a t e d j u s t s o u t h of the c o n f l u e n c e 
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of Wolverine Creek and the K i t s a u l t River and the dike swarm has an east-
west o r i e n t a t i o n , p a r a l l e l i n g and l y i n g j u s t south of the middle portion 
of Musket Creek. 

The i n t r u s i v e , with surface dimensions of about 600 x 900 feet, 
has the approximate composition of an andesite grading l o c a l l y to a dacite. 
The i n t r u s i v e i s p r o p y l i t i z e d throughout with a f a i r l y even d i s t r i b u t i o n 
of p y r i t e and l o c a l l y , high concentrations of quartz, i n veins, and c a l c i t e 
d i s t r i b u t e d throughout smaller areas. Occasionally p o r p h y r i t i c phases may 
be found with p l a g i o c l a s e laths i n a l i g h t green p y r i t i c matrix. The i n t 
r u s i v e generally i s aphanitic, l i g h t green, with well developed sharp, 
blocky cleavage, and almost sub-conchoidal f r a c t u r e s . The contacts of this 
m a t e r i a l with surrounding material are sharp but jagged with many apophyses. 
The age of the i n t r u s i v e has been placed as post-Wolf mine m i n e r a l i z a t i o n 
and Bowser group as there seems to be a d i r e c t r e l a t i o n s h i p between the 
i n t r u s i v e and dikes c u t t i n g the veins and a r g i l l i t e at the Wolf Mine. 

The dike swarm j u s t south of Musket Creek i s i n general u l t r a -
b a s i c lamprophyre, black, with hornblende and occasionally o l i v i n e pheno-
c r y s t s . L o c a l l y , however, diabasic textures may be noted. The dike swarm 
r e a d i l y weathers to a brown crumbly sand and only i n Musket Creek and i n 
some areas e x h i b i t i n g columnar j o i n t i n g are good exposures to be found. 
The dike swarm intrudes the Bowser group a r g i l l i t e and i s probably of age 
equivalent to the above i n t r u s i v e . 

The s t r u c t u r e of the area i s l a r g e l y obscured by the t h i n but 
p e r s i s t e n t overburden, but i n a gross sense c e r t a i n s t r u c t u r a l d e t a i l s are 
determinable. 

(C) F a u l t i n g - Major lineaments s t r i k i n g N 30° E. are quite obvious 
on the a e r i a l photos and seem to be the main s t r u c t u r a l features passing 
through the area. These lineaments are w e l l r e f l e c t e d i n portions of 
the courses of Wolverine, Musket and Porthos Creeks. For example, the 
l i n e a t i o n along which the upper portion of Musket Creek ( i n p y r o c l a s t i c s ) 
passes appears to be the extension of the Evindsen Creek f a u l t set. This 
f a u l t set has an apparent r i g h t hand h o r i z o n t a l displacement of approximately 
500 f e e t . This displacement i s indicated by the o f f s e t s i n the Copper b e l t 
s i l i c i f i e d zone and Bowser group a r g i l l i t e near Evindsen Creek. The lower 
a r g i l l i t e - p y r o c l a s t i c contact, however, does not e x h i b i t t h i s displacement 
along p r o j e c t i o n of the f a u l t zone and i t i s the author's f e e l i n g that 
another f a u l t set at 290° with an apparent major, l e f t hand, h o r i z o n t a l 
displacement has s h i f t e d the contact to the west where the Wolf Veins 
appear. A s i m i l a r f a u l t set to the above, passing to the north-east of the 
T o r b r i t mine projects to the west edge of the area, and although the area i s 
w e l l d r i f t covered, might run along the contact between the p y r o c l a s t i c 
s e r i e s and the Bowser group a r g i l l i t e . 

One other major lineament i s apparent on the a e r i a l photos. This 
zone runs east west and may be a cognate (probably tension f r a c t u r e zone) of 
the Evindsen Creek f a u l t set. The middle portion of Musket Creek and the 
previously mentioned dike swarm are p a r a l l e l and very close to t h i s lineament. 
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The newly discovered M i t c h e l l V e i n i s a l s o s u b - p a r a l l e l t o t h i s d i r e c t i o n . 
No data has been o b t a i n e d t o work out t h e r e l a t i o n s h i p s o f t h e s e f a u l t s 
to one another, b u t i t i s f e l t t h a t most o f the systems a r e p o s t - m i n e r a l 
i z a t i o n . 

(D) F o l d i n g - I t i s d i f f i c u l t t o r e c o g n i z e f o l d i n g due t o the 
m a s s i v e n a t u r e of t h e p y r o c l a s t i c s b u t minor f o l d s i n the v o l c a n i c s e d 
i m e n t s n e a r W o l v e r i n e C r e e k have been n o t e d . M i n o r f o l d i n g of v o l c a n i c 
b r e c c i a has a l s o been n o t e d n e a r t h e l o w e r bend i n Musket Creek. These 
a r e a t t r i b u t e d t o d r a g f o l d i n g and w a r p i n g of the s e r i e s n e a r f a u l t d i s 
l o c a t i o n s . The a l t e r n a t i n g c o n c e n t r i c bands of g r e e n and p u r p l e p y r o c l a s t i c s 
a r o u n d t h e s t o c k and M i t c h e l l V e i n s h o u l d not be c o n s t r u e d as f o l d i n g of 
t h e p y r o c l a s t i c s b u t r a t h e r as zones o f a l t e r a t i o n i n p r o x i m i t y t o the 
above o r o t h e r , as y e t , u n d i s c o v e r e d i n t r u s i v e s o r m i n e r a l i z a t i o n . 

2. M i n e r a l i z a t i o n 
(A) N o r t h M u s k e t e e r V e i n - The v e i n i s s i t u a t e d i n t h e n o r t h - c e n t r a l 

p o r t i o n o f the A t h o s c l a i m C.G. L.4066 some 800 f e e t s o u t h of t h e e a s t - w e s t 
l e g of Musket C r e e k . The showing was not mapped i n d e t a i l d u r i n g the s e a s o n 
b u t i s w e l l documented by B l a c k , 1951, and R. C a l i c h , 1953. 

(B) South M u s k e t e e r V e i n - T h i s v e i n i s s i t u a t e d on the n o r t h e a s t 
c o r n e r o f t h e Bonanza F r a c t i o n C.G. L.4070 and on the s o u t h e a s t c o r n e r 
o f t h e Armes c l a i m C.G. L.4068. 

T h i s v e i n was mapped and 
b u t a s e a r c h was made t h i s y e a r f o r 
e a s t , t h e r e s u l t s of w h i c h a r e as f 

sampled d u r i n g the 1970 summer s e a s o n 
a p o s s i b l e v e i n e x t e n s i o n t o the n o r t h 
a l l o w s : 

A s e a r c h i n t h e g r e e n , a l t e r e d p y r o c l a s t i c s t o t h e n o r t h e a s t 
o f t h e l a s t open c u t on t h e v e i n d i s c l o s e d two o r t h r e e s m a l l a r e a s con
t a i n i n g n a r row s t r i n g e r s o f q u a r t z and j a s p e r . No s u l p h i d e s were seen i n 
t h i s m a t e r i a l . The a l t e r a t i o n of t h e g r e e n p y r o c l a s t i c s was e x t r e m e l y 
s t r o n g ( e . g . s i l i c i f i c a t i o n ) f o r o v e r 500 f e e t where th e y ceased a g a i n s t 
a n o r t h - s o u t h g u l l y ( f a u l t t r a c e ? ) a c r o s s w h i c h were found u n a l t e r e d p u r p l e 
p y r o c l a s t i c s . I t would appear as i f t h e v e i n as w e l l as b e i n g f a u l t e d near 
t h e n o r t h e a s t open c u t a l s o t e n d s t o f i n g e r o u t as the band of a l t e r e d 
p y r o c l a s t i c s around i t n a r r o w s c o n s i d e r a b l y t o t h e n o r t h e a s t . A s t u d y o f 
the v e i n f r o m 100 t o 400 f e e t n o r t h e a s t o f t h e K i t s a u l t R i v e r d i s c l o s e s a 
s i m i l a r s i t u a t i o n , t h a t i s , a weak v e i n and narrow zone of a l t e r a t i o n , 
t h e r e f o r e the a r e a n o r t h - e a s t o f the n o r t h e a s t g u l l y s h o u l d be s e a r c h e d 
f o r a zone o f a l t e r a t i o n , p r o b a b l y f a u l t o f f s e t , i n w h i c h the c o n t i n u a t i o n 
o f t h e v e i n may be f o u n d . 

(C) M i t c h e l l V e i n - The M i t c h e l l V e i n i s l o c a t e d i n the extreme 
n o r t h - e a s t c o r n e r of the D'Artagnan c l a i m C.G. L.4071, some 600 f e e t due 
n o r t h . o f t h e c e n t r a l p o r t i o n o f Musket C r e e k a t about t h e 1400 f o o t e l e v 
a t i o n . 

C o n t 'd. 
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The v e i n was d i s c o v e r e d when the a u t h o r , d u r i n g t h e 1971 s e a s o n , 
came a c r o s s some b o u l d e r s o f v e i n m a t e r i a l on t h e s o u t h s l o p e of a rounded, 
o v e r b u r d e n c o v e r e d h i l l . A grab sample of s e l e c t e d m a t e r i a l a s s a y e d : 
l e a d 21.0%, z i n c 2.00%, s i l v e r 2.10 o z / t o n . A l i n e o f f l o a t b o u l d e r s was 
t r a c e d a p p r o x i m a t e l y 200 f e e t a l o n g t he s i d e o f t h e h i l l i n an e a s t e r l y 
d i r e c t i o n t o an o u t c r o p . The o u t c r o p c o n s i s t s of a narrow zone of mixed 
q u a r t z - j a s p e r v e i n m a t e r i a l and l i g h t g r e e n s i l i c i f i e d p y r o c l a s t i c w i t h 
a t t i t u d e 100°/80°S. The s u l p h i d e m i n e r a l s were f o u n d t o be p y r i t e g a l e n a 
and s p h a l e r i t e . Samples were c u t a c r o s s t h e o u t c r o p from n o r t h t o s o u t h 
and a s s a y r e t u r n s were as f o l l o w s : 

Sample // Wi d t h D e s c r i p t i o n % Pb % Zn Oz/ton Ag. 

41851 4.0 f t . W a l l Rock 0 .03 0.19 0.09 
41852 2.5 f t . V e i n 0 .07 0.25 1.84 
41853 1.2 f t . S i l i c . M a t ' l 0 .10 0.13 5.25 
41854 2.5 f t . V e i n 0 .22 0.24 0.79 
41855 2.3 f t . W a l l Rock 0 .07 0.08 0.14 

A check sample from f r e s h l y b l a s t e d m a t e r i a l d u p l i c a t i n g #41854 
was c u t and a s s a y e d : 

41857 2.5 f t . V e i n 0.62 0.33 1.02 

Samples were a l s o t a k e n from b l a s t e d m a t e r i a l a t l o c a t i o n s 100 
and 125 f t . west o f the above o u t c r o p . The m a t e r i a l a p p e a r e d t o be l a r g e 
b o u l d e r s o f v e i n m a t e r i a l and i t i s th o u g h t t h a t t h e s e b o u l d e r s a r e 
a l m o s t i n p l a c e . A s s a y s a r e as f o l l o w s : 

Sample // 

41859 

41860 

W i d t h D e s c r i p t i o n % Pb % Zn Oz/ t o n 

3.0 f t . V e i n 100' W. 0.18 0.05 0.51 
of o u t c r o p 

2.0 f t . V e i n l 2 5 ' W. 1.52 0.11 0.05 
of o u t c r o p 

The o r i g i n a l d i s c o v e r y a r e a was t r e n c h e d and two l a r g e b o u l d e r s 
were e x p o s e d . These b o u l d e r s a r e l y i n g i n a bed o f r u s t y s t a i n e d c l a y and 
s i l i c i f i e d f r a g m e n t s o f r o c k . I t i s thought t h a t t h e s e b o u l d e r s a r e v e r y 
c l o s e t o b e i n g i n s i t u b u t t h a t f a u l t i n g has s h a t t e r e d t h e h o s t r o c k t o a 
h i g h d e g r e e . 

Samples were c u t and a s s a y r e s u l t s a r e as f o l l o w s : 

Sample fl W i d t h D e s c r i p t i o n % Pb % Zn Oz/ton Ag. 

41869 
41670 

3.5 f t . 
2.5 f t . 

V e i n 
V e i n 

1.96 
4.00 

0.29 
0.75 

0.70 
1.72 

A l t h o u g h the M i t c h e l l V e i n i s not w e l l exposed on s u r f a c e , i t i s 
o b v i o u s a f t e r t a k i n g s p a t i a l and t o p o g r a p h i c a l c o n s i d e r a t i o n i n t o a c c o u n t 
that t h e s o u r c e of the m i n e r a l i z e d f l o a t b o u l d e r s i n the a r e a i s a l i n e a r 

C ont'd 



shaped body r a t h e r t h a n a p o i n t s o u r c e . The f l o a t has been t r a c e d i n a zone 
some 30 t o 50 f e e t w i d e a l o n g t h e s i d e of a h i l l f o r 400 f e e t i n an e a s t e r l y 
d i r e c t i o n f r o m the d i s c o v e r y p o i n t and 350 f e e t down a h i l l i n a w e s t e r l y 
d i r e c t i o n f r o m t h e d i s c o v e r y p o i n t . P r e s u m a b l y the m i n e r a l i z a t i o n does not 
s t a n d out t o p o g r a p h i c a l l y as a w e a t h e r - r e s i s t a n t s p i n e as o t h e r v e i n s i n 
t h e a r e a do b e c a u s e i t i s o n l y about f i v e f e e t w i d e . A l s o c o n f i r m i n g the 
shape and e x t e n t of t h i s s h o w i ng a r e the Pb-Zn-Ag g e o c h e m i s t r y r e s u l t s 
w h i c h w i l l be more f u l l y d e s c r i b e d l a t e r i n t h e r e p o r t . The zone of a l t e r e d 
g r e e n p y r o c l a s t i c s around t h e M i t c h e l l V e i n a r e a e x t e n d s f r o m the K i t s a u l t 
R i v e r as f a r e a s t as the upper r e a c h e s of Musket Creek and a zone of heavy, 
b u t as y e t u n p r o s p e c t e d , s i l i c i f i c a t i o n may be s a i d to p r o j e c t from the 
e a s t end o f t h e M i t c h e l l V e i n f l o a t t o t h e D a r t s h o wing, a d i s t a n c e of 
500 f e e t . 

(D) O t h e r Showings 
(1) Crow V e i n - A s m a l l m i n e r a l showing was f o u n d a t 125-4E 

( g e o c h e m - g r i d ) . T h i s showing i s l o c a t e d on t h e n o r t h s i d e o f the s m a l l 
c r e e k c h a t f l o w s by the N o r t h M u s k e t e e r p o r t a l but i s about 400 f e e t n o r t h 
e a s t o f the p o r t a l . The s h o w i n g c o n s i s t s o f a narrow v e i n o f q u a r t z and 
j a s p e r w i t h a moderate h e m a t i t e and p y r i t e c o n t e n t . The v e i n a p p e a r s t o 
s t r i k e j u s t s l i g h t l y e a s t of n o r t h w i t h a v e r t i c a l d i p . A sample c u t 
a c r o s s t h e v e i n a s s a y e d as f o l l o w s : 

Sample # W i d t h D e s c r i p t i o n % Cu % Pb % Zn O z /ton Ag. 

41856 3.5 f t . V e i n 0.19 0.07 0.11 0.46 

A s i l i c i f i e d zone, w i t h s m a l l n e t w o r k s of q u a r t z v e i n i n g , was 
f o l l o w e d t o a p o i n t some 200 f e e t n o r t h of the c r e e k where i t a p p e a r e d t o 
d i e . One p i e c e o f g a l e n a b e a r i n g f l o a t was found a t the n o r t h end o f the 
s i l i c i f i c a t i o n b u t n o t h i n g was f o u n d i n p l a c e and no samples were t a k e n . 

(2) W o l v e r i n e Showing - An a r e a of heavy s i l i c i f i c a t i o n was 
f o u n d on b o t h s i d e s of W o l v e r i n e C r e e k a t 10 N., 11 E. (geochem g r i d ) . I t 
a p p e a r s t o c o n s i s t of heavy p y r i t i z a t i o n i n an a r e a o f dense q u a r t z v e i n i n g . 
No economic m i n e r a l s were s e e n and as t h e showing i s not on the Company's 
ground, no samples were t a k e n . 

(3) West Geochem Anomaly - The a r e a around O N . - 9 W. 
(geochem grid) was p r o s p e c t e d due t o h i g h geochem r e a d i n g s f o u n d t h e r e . 
A ninor amount o f g a l e n a b e a r i n g q u a r t z f l o a t was found b u t , a g a i n , not 
i n s i t u . I t was, however, n o t e d t h a t the a r e a i s h i g h l y s i l i c i f i e d and 
a l s o h e a v i l y o v e r b u r d e n c o v e r e d ; t h e r e f o r e , a v e i n s t r u c t u r e c o u l d have 
e a s i l y been o v e r l o o k e d . 
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GEOCHEMISTRY 

1. D e s c r i p t i o n of Survey 

I m m e d i a t e l y a f t e r t h e d i s c o v e r y o f t h e M i t c h e l l V e i n a t h r e e 
m e t a l g e o c h e m i c a l s u r v e y was done on t h e Musket Creek a r e a . The m e t a l s , 
l e a d , z i n c as w e l l as s i l v e r , were c h o s e n b e c a u s e of t h e i r i n c i d e n c e i n 
t h e s i l v e r b e a r i n g v e i n s i n the v a l l e y . The pu r p o s e s o f the s u r v e y were 
t o : ( i ) g e o c h e m i c a l l y p r o s p e c t t h e M i t c h e l l V e i n a r e a 

( i i ) s e a r c h f o r v e i n e x t e n s i o n s on t h e N o r t h M u s k e t e e r v e i n 
( i i i ) c heck f o r a s o u t h e x t e n s i o n o f the Wolf v e i n s 
( i v ) s e a r c h f o r o t h e r anomalous zones i n the Musket Creek a r e a . 

The o r i g i n a l g r i d was s e t out by b r u n t o n and c h a i n i n a n o r t h -
s o u t h , e a s t - w e s t o r i e n t a t i o n u s i n g a s l o p e c h a r t f o r c o n v e r s i o n of s l o p e 
d i s t a n c e s t o t h e h o r i z o n t a l . O r i g i n a l g r i d d i m e n s i o n s were 200 f t . x 200 
f t . c l o s i n g t o 100 f t . x 100 f t . and 100 f t . x 25 f t . where anomalous 
r e a d i n g s i n d i c a t e d a c l o s e r s p a c i n g , where v e i n was e n c o u n t e r e d or where 
t o p o g r a p h y p e r m i t t e d . 

A t o t a l o f t h r e e hundred and f o r t y - s i x s o i l samples were t a k e n 
f r o m t h e "B" s o i l h o r i z o n w h i c h , t h r o u g h o u t t h e a r e a , c o n s i s t e d of a 
sandy loam w i t h m i n o r humus. A d u l l axe was used t o chop t h r o u g h up t o 
1 f t . o f humus, moss and r o o t s t o r e a c h t h i s h o r i z o n and the samples were 
t h e n s c o o p e d o u t by hand. A s s a y i n g was done by Chemex L a b o r a t o r i e s L t d . , 
212 B r o o k s b a n k Avenue, N o r t h V a n c o u v e r , B. C. I t i s c o n s i d e r e d t h a t r o c k 
bype was t h e same o v e r a l l . 

2. S t a t i s t i c a l A n a l y s i s o f R e s u l t s 
(A) Methods - A sample p o p u l a t i o n o f 151 samples was o b t a i n e d by 

c h o o s i n g samples on the 200 f t . x 200 f t . g r i d a r e a r e g a r d l e s s o f any 
c l o s e r g r i d s p a c i n g . T h i s , i t was f e l t , w o u l d g i v e a r e p r e s e n t a t i v e 
s ample w i t h o u t t h e w e i g h t i n g by a r e a s o f c l o s e r s p a c e d , h i g h e r v a l u e d 
s a m p l e s . 

The mean and s t a n d a r d d e v i a t i o n o f each m e t a l p o p u l a t i o n was 
found and b a r i n t e r v a l s f r o m one h a l f t o one q u a r t e r o f a s t a n d a r d 
d e v i a t i o n were used i n p l o t t i n g b a r h i s t o g r a m s . 

' A c u m u l a t i v e - l o g - p r o b a b i l i t y c u r v e o f each m e t a l p o p u l a t i o n 
was p l o t t e d . Upper i n f l e c t i o n p o i n t s were d e t e r m i n e d and used as 

*i*£fee background v a l u e o r t h e l o w e r l i m i t of t h e p o p u l a t i o n o f anomalous 
Rvalues. 

jplQ ^ Discussion of Log-Probability Curves - Of the three curves 
[&%l̂ 4#î e c u r v e f o r t h e element lead, i n s o i l s , hnd the most c l e a r l y 

I n f l e c t i o n p oints. This i s probably due to the f a c t that lead i s 
^^gj1^® than silver or zinc and therefore has less of a dispersion S i U e S i t l t* i e a r e a s surrounding m i n e r a l i z a t i o n . Analysis of the 

[S|ygave the following information: 

Cont'd 
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( i ) Background p o p u l a t i o n - b e l o w 120 ppm. 
( i i ) M i x e d sub p o p u l a t i o n f r o m 120 t o 160 ppm. 

( i i i ) Anomalous p o p u l a t i o n above 160 ppm. 

The s i l v e r l o g - p r o b a b i l i t y c u r v e showed a marked upper i n f l 
e c t i o n p o i n t . D i f f i c u l t y was e x p e r i e n c e d i n f i n d i n g t h e l o w e r i n f l e c t i o n 
p o i n t f o r t h i s c u r v e b e c a u s e o n l y one d e f i n i t e p o i n t a t 0.5 ppm was 
a v a i l a b l e . A s s a y i n g was done o n l y t o t h e n e a r e s t 0.5 ppm and 45% o f 
sample p o p u l a t i o n f e l l below 0.5 ppm. However, when an a v e r a g e v a l u e 
o f 0.25 ppm was used an i n d e f i n i t e b u t u s e f u l p o i n t was f o u n d to c o m p l e t e 
'he c u r v e . P o p u l a t i o n s were f o u n d t o be as f o l l o w s : 

( i ) Background p o p u l a t i o n - below 0.5 ppm 
( i i ) M i x e d sub p o p u l a t i o n f r o m 0.5 t o 1.0 ppm 

( i i i ) Anomalous p o p u l a t i o n above 1.0 ppm. 

The i n f l e c t i o n p o i n t s on t h e z i n c l o g p r o b a b i l i t y c u r v e were 
th e l e a s t c l e a r of the t h r e e c u r v e s . Four i n f l e c t i o n p o i n t s were found 
at 80, 100, 260, and 300 ppm. These were i n t e r p r e t e d as d e f i n i n g t h r e e 
p o p u l a t i o n s , namely: 

( i ) Background p o p u l a t i o n - b e l o w 80 ppm 
( i i ) M i x e d sub p o p u l a t i o n - f r o m 80 t o 100 ppm 

( i i i ) Anomalous p o p u l a t i o n ( d i s p e r s i o n ) from 100 t o 260 ppm 
( i v ) M i x e d sub p o p u l a t i o n - f r o m 260 t o 300 ppm 
(v) Anomalous p o p u l a t i o n - above 300 ppm. 

The p o p u l a t i o n f r o m 100 t o 260 ppm would seem t o be a f u n c t i o n 
o f t h e h i g h e r s o l u b i l i t y hence g r e a t e r d i s p e r s i o n of z i n c as compared t o 
l e a d o r s i l v e r and shows a marked t e n d e n c y t o appear down s l o p e , a l o n g 
d r a i n a g e c h a n n e l s f r o m known m i n e r a l i z a t i o n . I t s h o u l d be n o t e d , a l s o , 
t h a t t h e q u a n t i t a t i v e v a l u e s i n t h i s anomalous p o p u l a t i o n a r e i n t e r m e d i a t e 
t o t h e b a c k g r o u n d and t h e t r u e anomalous p o p u l a t i o n s and i n d i c a t e t h e 
d i s p e r s i o n and d i l u t i o n o f z i n c i o n i n t h e s o i l away from t h e m i n e r a l i z e d 
a r e a s . 

(C) P l o t t i n g of Anomalous Zones - Three s e p a r a t e maps of the s i l v e r , 
l e a d and z i n c anomalous zones were p l o t t e d on 100 s c a l e . I t was f o u n d t h a t 
t h e 160 ppm l e a d c o n t o u r p r o d u c e d a number of c l e a r l y anomalous zones w i t h 
good c o n t i n u i t y t h r o u g h o u t . The a r e a s anomalous i n l e a d were c o n t o u r e d a t 
160, 300 and 600 ppm. 

However, when t h e s i l v e r and z i n c maps were c o n t o u r e d a t t h e i r 
r e s p e c t i v e b a ckground l e v e l s o f 1.0 and 100 ppm i t was found t h a t a n o m a l i e s 
tended t o be e r r a t i c and d i s c o n t i n u o u s , i n d i c a t i v e of h i g h l e v e l b ackground 
and/or d i s p e r s i o n p o p u l a t i o n s . T h i s was t o be e x p e c t e d i n the c a s e of the 
z i n c p o p u l a t i o n and t h e map was f i n a l l y c o n t o u r e d a t the upper b a c k g r o u n d 
l e v e l of 300 ppm. A 400 ppm c o n t o u r was added to b e t t e r d e f i n e t h e anomalous 
area. 

C o n t ' d . 
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The e r r a t i c and d i s c o n t i n u o u s n a t u r e of the s i l v e r c o n t o u r a t the 
1.0 ppm l e v e l was s u r p r i s i n g i n v i e w of t h e smooth l o g - p r o b a b i l i t y c u r v e 
and supposed i n s o l u b i l i t y o f the m e t a l . An e x p l a n a t i o n f o r t h i s c o u l d be 
t h a t the s i l v e r c o u l d be l o c k e d as a m i n e r a l t o s p h a l e r i t e and somehow i s 
t r a n s p o r t e d and d i s p e r s e d w i t h i t . A n o t h e r e x p l a n a t i o n might be t h a t t h e r e 
i s a f a i r l y h i g h c o n c e n t r a t i o n o f s i l v e r i n the s i l i c i f i e d zones around 
m i n e r a l i z a t i o n . A s i l v e r / z i n c r e l a t i o n s h i p graph d i d not d i s c l o s e any 
c l e a r r e l a t i o n s h i p between t h e two. 

When the s i l v e r map was c o n t o u r e d on the 3.0 ppm l e v e l , c l e a r , 
c o n t i n u o u s anomalous a r e a s , c o i n c i d i n g w i t h t h e l e a d and z i n c anomalous 
a r e a s , were f o u n d . A 5.0 ppm c o n t o u r was added to f u r t h e r d e f i n e the 
anomaly. 

3. R e s u l t s 

The known m i n e r a l i z a t i o n i n the a r e a , The N o r t h M u s k e t e e r and 
M i t c h e l l s h o w i ngs, had w e l l d e f i n e d s i l v e r , l e a d and z i n c a n o m a l i e s 
around them. I n a d d i t i o n , f o u r o t h e r a r e a s showed good a n o m a l i e s t h a t 
a r e u n e x p l a i n a b l e by t h e l o c a t i o n o f m i n e r a l i z a t i o n . These a r e a s a r e : 

( i ) An a r e a t r e n d i n g n o r t h west - s o u t h e a s t whose n o r t h end i s a t 
(L-0 N, 8 + 00 W). T h i s a r e a i s 700 f e e t l o n g by 300 t o 400 f e e t wide 
and has h i g h v a l u e s of 1340 ppm Pb, 680 ppm Zn, and 10.5 ppm Ag. A l t h o u g h 
t h i s a r e a l i e s down s l o p e and t o the west of the M i t c h e l l V e i n , t h e r e 
does n o t seem t o be any d i r e c t c o n n e c t i o n between the two. I n f a c t , t h e r e 
i s a low a r e a s e p a r a t i n g t h e two. As has been p r e v i o u s l y m e n t i o n e d , p r o s 
p e c t i n g o f the a r e a p r o d u c e d no m i n e r a l i z a t i o n i n p l a c e but o n l y a l i t t l e 
g a l e n a - b e a r i n g f l o a t and some s i l i c i f i e d p y r o c l a s t i c s on the o c c a s i o n a l 
o u t c r o p . 

( i i ) An a r e a open a t b o t h ends, 200 f t . due e a s t o f the N o r t h 
M u s k e t e e r anomaly. T h i s a r e a a p p r o x i m a t e l y 500 f e e t l o n g by 300 f e e t 
w ide t r e n d s e a s t - w e s t and i s d e f i n e d by s i x o r e i g h t p o i n t s on a 200 f t . 
x 200 f t . g r i d . H i g h v a l u e s i n the anomaly a r e as f o l l o w s ; 200 ppm Pb, 
720 ppm Zn and 9.0 ppm Ag. A l t h o u g h t h e s e v a l u e s a r e not h i g h compared 
w i t h h i g h s of 1285 ppm Pb, 1720 ppm Zn, and 39.0 ppm Ag i n the N o r t h 
M u s k e t e e r V e i n a r e a , t h e anomaly c o u l d be caused by d i s p e r s i o n of m e t a l 
i o n from a s o u r c e up s l o p e and any f u r t h e r s a m p l i n g i n the a r e a s h o u l d 
be aimed a t p r o v i n g o r d i s p r o v i n g t h i s t h e o r y . 

( i i i ) The anomalous a r e a near the D a r t s i l i c i f i c a t i o n . I t may be 
argued t h a t the anomaly i s d e f i n e d by o n l y two p o i n t s , one o f them v e r y 
h i g h i n l e a d , but i t s h o u l d be n o t e d t h a t t h i s a r e a i s on t h e p r o j e c t e d 
s t r i k e o f the M i t c h e l l V e i n and t h a t the a r e a i n between the two i s 
i n c o m p l e t e l y sampled due t o rugged topography. Midway between the two, 
the sample a t ( L - l S, 7 + 0 0 E) gave 280 ppm Pb, 480 ppm Zn and 4.0 ppm 
Ag. F u r t h e r s a m p l i n g a l o n g L-2 S E a s t from the M i t c h e l l V e i n might 
develop an anomalous a r e a . 



S C A L E : ! l n c h = 1 5 0 0 F e e l D A T E : Jan . 3 0 , 1 9 8 0 


