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REPORT ON 1976 EXPLORATION  

MM/JJ/DD PROPERTY 

MM/JJ 

INTRODUCTION 

The MM/JJ Property i s a vo l c a n i c - h o s t e d massive s u l f i d e d e p o s i t staked by 
A n v i l Mining Corporation i n 1973. The e x p l o r a t i o n h i s t o r y , geographic 
l o c a t i o n , and geolo g i c s e t t i n g o f the property i s thoroughly d e s c r i b e d i n 
Dave Jennings MM P r o j e c t Summary Report, A p r i l 1976, and w i l l not be 
repeated here. Figure 1 shows the l o c a t i o n o f the c l a i m group. 

Work c a r r i e d out on the c l a i m group during the 1976 f i e l d season c o n s i s t e d 
o f 5505 f e e t o f diamond d r i l l i n g , accompanied by a l i m i t e d amount o f 
s t r u c t u r a l i n t e r p r e t a t i o n and sur f a c e mapping i n the immediate v i c i n i t y o f 
the d r i l l holes. The d r i l l equipment and crew were contracted from 
A r c t i c Diamond D r i l l i n g L t d . , and were m o b i l i z e d onto the c l a i m group 
on June 20th. The crew was mo b i l i z e d o f f the claims when the d r i l l i n g 
was terminated on September ICth. The d r i l l equipment was moved to the 
ci r q u e f l o o r and w i n t e r i z e d a t t h i s time, i n a n t i c i p a t i o n that f u r t h e r 
d r i l l i n g would be c a r r i e d out i n 1977. 

SUMMARY AND CONCLUSIONS 

The e x p l o r a t i o n work c a r r i e d out on the MM/JJ claims during the 1976 season 
has c l e a r e d up a number of geo l o g i c problems concerning the s t r u c t u r e , 
o r i g i n , and extent o f the m i n e r a l i z a t i o n on the property. No economic ore 
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s e c t i o n s were i n t e r s e c t e d i n the 7 d r i l l h o l es, however, the m i n e r a l i z e d 
beds have proven to be l a t e r a l l y e x t e n s i v e , and there i s g e o l o g i c support 
f o r the hope t h a t t h i c k e r and higher grade extensions o f the ore zone 
could occur. An a d d i t i o n a l 5000 f e e t of d r i l l i n g has t h e r e f o r e been 
recommended, to be c a r r i e d out during the 1977 season. 

GEOLOGY 

The MM Property i s u n d e r l a i n by a sequence o f P a l e o z o i c formations which 
have s u f f e r e d a t l e a s t three phases of deformation and are metamorphosed 
to upper g r e e n s c h i s t f a c i e s . The s u l f i d e d e posits occur w i t h i n a predomin­
a n t l y v o l c a n i c u n i t of M i s s i s s i p p i a n age, which i s the youngest formation 
present on the c l a i m group. Dave Jennings c a r r i e d out g e o l o g i c mapping 
over the e n t i r e c l a i m group i n 1974, and the general geology i s d e s c r i b e d 
i n h i s A p r i l 1976 Summary Report. The f o l l o w i n g comments apply only to 
the immediate area o f the 1976 d r i l l program. This years g e o l o g i c work 
i n t h i s l i m i t e d area f i t s i n general with Jennings broader coverage. 
Figure 2 reproduces Jennings geology i n the area d r i l l e d t h i s year. 

STRUCTURAL GEOLOGY 

The o l d e s t s t r u c t u r a l f a b r i c w i t h i n M i s s i s s i p p i a n rocks on the MM Property 
i s a mineral banding which i s probably the r e s u l t o f F^ a x i a l plane f o l i a t i o n s 
over p r i n t i n g sedimentary bedding f e a t u r e s . This mineral banding i s o u t l i n e d 
by a phase assemblage suggestive of upper g r e e n s c h i s t f a c i e s metamorphism, 
and i s p a r a l l e l to F^ f o l d a x i a l plane. I t i s a l s o approximately p a r a l l e l 
to major l i t h o l o g i c c o n t a c t s , except i n the noses o f minor F^ f o l d s (see 
Figure 6). I t i s l i k e l y that the mineral banding represents both bedding 
and F j f o l i a t i o n i n most cases, with bedding dominant i n some p l a c e s , and 
f o l i a t i o n dominant i n o t h e r s , depending on the v u l n e r a b i l i t y of d i f f e r e n t 
rock types to metamorphic r e c r y s t a l l i z a t i o n . In any case, F^ f o l i a t i o n 
would be expected to be n e a r l y p a r a l l e l to bedding i n an i s o c l i n a l l y 
f o l d e d rock (see Figure 3 ) , and the two would probably be i n d i s t i n g u i s h a b l e 
a f t e r being subjected to f u r t h e r strong deformation. 
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F i g u r e 3 

A s e c o n d p e r i o d o f f o l d i n g , c o - a x i a l w i t h F. b u t a t 90 t o i t , h a s p r o d u c e d 

a s e c o n d a x i a l p l a n e c l e a v a g e w h i c h i s r e v e a l e d by a m e t a m o r p h i c m i n e r a l 

a s s e m b l a g e a l s o i n d i c a t i v e o f u p p e r g r e e n s c h i s t f a c i e s m e t a m o r p h i s m . The 

D j e v e n t h a s p r o d u c e d t h e d o m i n a n t e f f e c t on t h e m i n e r a l o g y o f t h e r o c k s , 

w h e r e a s t h e F 2 h a s p r o d u c e d l e s s m i n e r a l r e c r y s t a l l i z a t i o n , b u t i s t h e 

d i r e c t i o n o f d o m i n a n t c l e a v a g e . F i g u r e 4 shows t h e t y p i c a l s t r u c t u r a l 

f e a t u r e s i n t h e c o r e . 

F 2 AXIAL PLANE 

F i g u r e 4 

4 
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The i n t e r a c t i o n o f t h e two p h a s e s o f f o l d i n g on t h e g e o m e t r y o f t h e o r e 

h o r i z o n i s r e l a t i v e l y s i m p l e a n d p r e d i c t a b l e on a l a r g e s c a l e , a s i n d i c a t e d 

by F i g u r e 5 . F i g u r e 6 shows t h e i n t e r s e c t i o n s o f m i n e r a l b a n d i n g w i t h 

t h e fr, c l e a v a g e i n t h e b a r i t e a t S h o w i n g # 3 . The d e f o r m a t i o n h a s p r o d u c e d 

s t r o n g , s m a l l s c a l e f o l d i n g i n t h e q u a r t z - s e r i c i t e s c h i s t a d j a c e n t t o t h e 

b a r i t e , a s i n d i c a t e d i n t h e s k e t c h . 

F i g u r e 5 

F , AXIS 

VIEW TO NW 

BARITE 

QUARTZ - SERIC1TE 

SCHIST 

. . . . 5 
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In d e t a i l , the pattern i s much more complex, s i n c e the best m i n e r a l i z e d 
outcrop areas are i n the nose of the major F 2 f o l d and c l o s e to an f o l d 
c l o s u r e as w e l l . The ore beds are t h e r e f o r e wrapped around a number o f 
minor f o l d s , and have a l s o been e f f e c t e d , to a l e s s e r extent, by the F 2 

f o l d i n g . As w e l l , the mineral horizon thickens and t h i n s r a p i d l y along s t r i k e , 
probably as a r e s u l t o f boudinage and flowage during deformation. 

A t h i r d f o l d i n g episode with a x i s approximately a t 90° to the F^ and F 2 a x i s 
has warped the whole rock package around a s y n c l i n a l trough centered 
approximately a t the head o f the c i r q u e . T h i s f o l d i n g r e s u l t s i n a plunge 
o f about 10° NW f o r the e n t i r e rock package on the South wall o f the c i r q u e . 
The F 3 f o l d i n g has produced v e r t i c a l j o i n t i n g i n some outcrops on the 
south c i r q u e w a l l , but has had no e f f e c t on the i n t e r n a l f a b r i c o f the rocks. 

ROCK UNITS AND LITH0L0GIES 

The t e n t a t i v e breakdown o f rock u n i t s which f o l l o w s covers only the 
M i s s i s s i p p i a n volcanic-sedimentary package encountered i n the v i c i n i t y o f 
the diamond d r i l l s i t e s . The Cambrian Kechika Formation (UNIT 1) and the 
Devonian Askin Group (UNIT 2) are discussed i n Jennings r e p o r t . 

The M i s s i s s i p p i a n package has been subjected to upper g r e e n s c h i s t f a c i e s 
metamorphism which has r e s u l t e d i n a metamorphic phase assemblage i n which 
few o r i g i n a l minerals remain. The determination o f o r i g i n a l rock type 
depends, t h e r e f o r e , on general gross composition o f the rocks as suggested 
by present mineral composition, on s u r v i v i n g r e l i c t v o l c a n i c or sedimentary 
s t r u c t u r e s , and on comparison with other, l e s s metamorphosed M i s s i s s i p p i a n 
te r r a n e s to the northeast. 

There are no f e a t u r e s w i t h i n any o f the rock types which determine s t r a t i -
g raphic tops, and t h e r e f o r e the r e l a t i v e age o f the various M i s s i s s i p p i a n 
rock types i s based s o l e l y on the m i n e r a l i z e d s e c t i o n , i n which b a r i t e i s 
assumed to have been above the massive s u l f i d e s i n the o r i g i n a l undeformed 
d e p o s i t i o n a l environment. Metal values w i t h i n the ore s e c t i o n s support 
t h i s hypotheses, with copper and z i n c values i n c r e a s i n g downward, s t r a t i -
g r a p h i c a l l y , and lead and s i l v e r i n c r e a s i n g toward the top ( F i g u r e 7). 

• • •. 6 
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Keeping i n mind the l i m i t a t i o n s expressed above, which make o r i g i n a l rock 
type i d e n t i f i c a t i o n somewhat t e n t a t i v e , the M i s s i s s i p p i a n package has been 
separated i n t o the f o l l o w i n g rock u n i t s which can be recognised i n outcrop 
and d r i l l holes on the southwest wall o f the c i r q u e . 

TABLE OF FORMATIONS 

M I S S I S S I P P I A N 

D E V O N I A N 

EE 
3c 

3b 

3o 

C A M B R O - r 
ORDOVICIAN 1  

SCHIST UNIT: QTZ CHL 8 QTZ BIO SCHISTS 
± SERICITE AND GRAPHITE 

RHYOLITE UNIT * QTZITE AND QTZ SER SCHIST 
± PYRITE AND CHLORITE 

TUFF UNIT: QTZ CHL BIO SCHIST 
± CALCITE AND SERICITE 

ANDESITE UNIT: MASSIVE, FINE GRAINED, 
GREY-GREEN META-ANDESITE 

ASKIN GROUP-

KECHIKA FM. 

MASSIVE, MEDIUM GREY 
LIMESTONE 

ARGILL. LIMESTONE, LIMY 
SCHIST / CALCSILICATES 

D i s c u s s i o n o f Rock Units 

U n i t 3a: Meta Andesite 

I f the s t r u c t u r a l i n t e r p r e t a t i o n i s c o r r e c t , t h i s rock u n i t i s the o l d e s t 
o f the M i s s i s s i p p i a n rock types exposed on the southwest wall o f the c i r q u e . 
I t forms the r e s i s t a n t core o f an upward c l o s i n g F^ f o l d , as i l l u s t r a t e d i n 
Figure 8. The u n i t weathers i n t o dark co l o u r e d , blocky t a l u s . On a f r e s h 
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s u r f a c e t h e r o c k t y p e i s medium t o d a r k g r e y g r e e n i n c o l o u r , v e r y f i n e ­

g r a i n e d , a n d m a s s i v e . B e c a u s e o f i t s v e r y f i n e - g r a i n s i z e , t h e m i n e r a l o g y 

o f t h e r o c k i s d i f f i c u l t t o d e t e r m i n e i n h a n d s p e c i m e n . Q u a r t z i s p r e s e n t 

f o r c e r t a i n , f e l d s p a r i s p r o b a b l y a b u n d a n t , a n d t h e c o l o u r s u g g e s t s t h a t 

e n o u g h m a f i c s a r e p r e s e n t t o g i v e t h e r o c k an i n t e r m e d i a t e c o m p o s i t i o n . 

T h e r e a r e no v o l c a n i c t e x t u r e s o r s t r u c t u r e s v i s i b l e i n t h e r o c k i n h a n d 

s p e c i m e n o r i n o u t c r o p . T h i s r o c k u n i t i s t h e e q u i v a l e n t o f Dave J e n n i n g s 

U n i t 1 5 , d e s c r i b e d a s a b i o t i t e - c l i n o a m p h i b o l e , b i o t i t e - c h l o r i t e g r a n u l i t e . 

F i g u r e 8 

U n i t 3 b : A n d e s i t e T u f f 

T h i s u n i t o v e r l i e s t h e l a s t a n d i s i n g r a d a t i o n a l c o n t a c t w i t h i t . The 

c h e m i c a l c o m p o s i t i o n and m i n e r a l o g y i s p r o b a b l y a l s o s i m i l a r t o U n i t 3 a , 

b u t U n i t 3b i s c h a r a c t e r i z e d b y t h e p r e s e n c e o f a s c h i s t o s e t e x t u r e a n d 

c o a r s e r - g r a i n s i z e . T h i s d i f f e r e n t t e x t u r e may h a v e d e v e l o p e d a s a 

r e s u l t o f i n c r e a s e d s h e e r s t r e s s away f r o m t h e F.̂  f o l d c o r e . A l t e r n a t i v e l y , 

i t may h a v e e v o l v e d b e c a u s e o f p r i m a r y t e x t u r a l d i f f e r e n c e s i n t h e two r o c k 

.... 9 
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types. There are f i n e blebby textures w i t h i n some core s e c t i o n s through 
U n i t 3b which suggests that i t may have o r i g i n a l l y been a t u f f or v o l c a n i -
c l a s t i c . Elsewhere w i t h i n the M i s s i s s i p p i a n v o l c a n i c terrane a n d e s i t i c 
l a p i l l i t u f f s tend to be much more s t r o n g l y sheared than adjacent andesite 
l a v a s . U n i t 3b cannot e a s i l y be separated from Unit 3a i n outcrop and 
the two have been lumped together on the map and p r o f i l e s . T h i s u n i t i s 
e q u i v a l e n t to parts of Jennings U n i t 14. The s c h i s t s contain q u a r t z , 
b i o t i t e , c h l o r i t e and p o s s i b l y f e l d s p a r as major components and garnet, 
a c t i n o l i t e and c a l c i t e as s p o r a d i c , minor components. 

Unit 3c: M e t a r h y o l i t e 

T h i s u n i t , which hosts the massive s u l f i d e d e p o s i t s , c o n s i s t s o f pale grey 
c h e r t , "leopard spotted" c h e r t , quartz s e r i c i t e s c h i s t , and quartz s e r i c i t e 
c h l o r i t e s c h i s t . A l l rock v a r i a t i o n s w i t h i n the u n i t contain 1 to 10% 
p y r i t e , and as a r e s u l t they weather b r i g h t orange brown. (Figure 8 ) . 
Rust s t a i n i n g from the u n i t masks m i n e r a l i z e d s e c t i o n s w i t h i n i t and o f t e n 
coats other rock types where they occur downslope. Where p y r i t e i s p a r t i c ­
u l a r l y abundant the rock weathers i n t o a thoroughly leached, porous s i l i c a 
sponge. Textures w i t h i n the rock types included i n the u n i t vary from 
strongly s c h i s t o s e to n e a r l y massive. The contact with the underlying 
a n d e s i t i c rocks i s abrupt, while the upper contact with U n i t 3d s c h i s t i s 
g r a d a t i o n a l . 

A l l rock types i n c l u d e d i n U n i t 3c c o n t a i n abundant q u a r t z , and most c o n t a i n 
s e r i c i t e as the second most abundant m i n e r a l . Quartz content ranges from 
about 60% to n e a r l y 100%. P y r i t e i s more abundant i n the more s i l i c e o u s 
members. In texture the rocks vary s u b s t a n t i a l l y , with strong F 2 crenu-
l a t i o n f o l d i n g i n the more s e r i c i t i c rocks, q u a r t z / p y r i t e - s e r i c i t e banding 
1n the more s i l i c e o u s rocks, and "leopard s p o t t i n g " i n c e r t a i n parts o f the 
s i l i c e o u s s e c t i o n s . This t e x t u r e c o n s i s t s o f i r r e g u l a r blobs o f a dark 
green, f i n e - g r a i n e d c a l c i t e - c h l o r i t e mixture bordered with black p h y r r h o t i t e , 
f l o a t i n g i n a matrix of grey s i l i c a . The blobs may be i r r e g u l a r amygdules, 
or p o s s i b l y represent a l t e r e d mafic i n c l u s i o n s . A l l of the various rock 
types look l i k e the metamorphic e q u i v a l e n t s o f v o l c a n i c rocks o f very a c i d 
composition. D i s t i n c t r h y o l i t i c b r e c c i a c l a s t s up to s e v e r a l inches i n s i z e 

10 
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are v i s i b l e i n one outcrop, and ghosts o f f i n e r shards and b r e c c i a 
fragments can be seen i n some d r i l l c ore. Probably r h y o l i t i c f l o w s , l a p i l l i 
t u f f s , and coarse agglomerates are a l l represented i n Unit 3c. 

The more s i l i c e o u s , p y r i t i c members may be an i r o n r i c h c h e r t o f v o l c a n i c 
o r i g i n - i n other words a s i l i c a e x h a l i t e . I t o v e r l i e s the base metal -
b a r i t e m i n e r a l i z a t i o n to the extent t h a t the m i n e r a l i z e d bed t y p i c a l l y 
occurs c l o s e to the base o f u n i t 3c, but i n d e t a i l the pat t e r n i s probably 
much more complex. S i m i l a r " p y r i t i c c h e r t " e x h a l i t e s are widespread 
r e g i o n a l l y throughout the M i s s i s s i p p i a n v o c l a n i c t e r r a n e . 

U n i t 3d: S c h i s t Unit 

U n i t 3d s c h i s t s o v e r l i e Unit 3c met a r h y o l i t e s with a gradational c o n t a c t . 
B i o t i t e , c h l o r i t e , and garnet increase upward u n t i l the rock becomes a 
q u a r t z - c h l o r i t e - b i o t i t e s c h i s t very s i m i l a r to parts o f Unit 2b. Much o f 
Unit 3d i s g r a p h i t i c , suggesting d e p o s i t i o n under quiescent, e u x i n i c 
c o n d i t i o n s . This s c h i s t could have been deposited as a sediment, i n par t 
d e r i v e d from e r o s i o n o f the preceding v o l c a n i c formations and i n p a r t 
d e r i v e d from terrigenous m a t e r i a l . There are no t r a c e s o f o r i g i n a l 
sedimentary or v o l c a n i c f e a t u r e s i n t h i s u n i t . U n i t 3d contacts Askin Group 
carbonates and sandstones. The c o n t a c t , which i s s t r a t i g r a p h i c a l l y lower 
but s t r u c t u r a l l y above, i s probably unconformable due to t h r u s t i n g during 
the Dj event. 

SUGGESTED GEOLOGIC HISTORY 

1) Deposition o f i n i t i a l M i s s i s s i p p i a n formations on Devonian 
carbonate s h e l f (Askin Group). 

2) Deposition o f a n d e s i t i c flows and t u f f s (Units 3a and 3b) on 
e a r l i e r M i s s i s s i p p i a n sequence. 

3) Subaqueous d e p o s i t i o n o f r h y o l i t i c v o l c a n i c episode, i n c l u d i n g 
b a r i t e - massive s u l f i d e m i n e r a l i z a t i o n and p y r i t e - c h e r t e x h a l i t e . M i n e r a l ­
i z a t i o n was deposited near the t r a n s i t i o n from intermediate to a c i d v o l c a n i c 
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episodes and was followed by cherty e x h a l i t e s and r h y o l i t i c l a v a s , t u f f s , 
and b r e c c i a s . 

4) U n i t 3d suggests the waning stages o f v o l c a n i c a c t i v i t y and onset 
o f sedimentation under q u i e s c e n t , lagoonal c o n d i t i o n s . 

5 ) Deposition o f a d d i t i o n a l M i s s i s s i p p i a n sediments and v o l c a n i c s . 
6) I s o c l i n a l f o l d i n g episode, probably accompanied by s u b s t a n t i a l 

movement on Askin Group/Mississippian c o n t a c t , and with concurrent upper 
g r e e n s c h i s t f a c i e s metamorphism. 

7) Second p e r i o d o f deformation, probably q u i c k l y f o l l o w i n g the f i r s t , 
with f o l d i n g c o a x i a l to and accompanied again by upper g r e e n s c h i s t f a c i e s 
metamorphic r e c r y s t a l l i z a t i o n . 

8) Gentle warping on F^ f o l d a x i s during a l a t e r deformation unrelated 
to the f i r s t two. 

SULFIDE DEPOSITS 
The mineral deposits on the MM claims are bedded, l e n t i c u l a r , p y r i t i c and 
p y r r h o t i t i c , massive s u l f i d e deposits capped i n some places by sedimentary 
b a r i t e . The mineral horizon occurs w i t h i n an a c i d p y r o c l a s t i c v o l c a n i c 
formation, j u s t above the contact with probable v o l c a n i c s o f more a n d e s i t i c 
composition. Within the ore h o r i z o n , a general metal zoning i s present, 
with copper and z i n c i n c r e a s i n g downward and l e a d , s i l v e r , and b a r i t e 
i n c r e a s i n g upward (Figure 7). A l l of these f e a t u r e s are t y p i c a l o f 
Kuroko type massive s u l f i d e d e p o s i t s . D e t a i l e d cross s e c t i o n s through the 
ore zones i n t e r s e c t e d i n Holes 76MM - 04, 06, and 07 are i l l u s t r a t e d i n 
Figures 9, 10, and 11. . 

The f o l l o w i n g showings have been l o c a t e d on the property ( f o r l o c a t i o n s 
r e f e r to Figure 12): 

Showing l a : Massive b a r i t e a few f e e t t h i c k with traces o f s p h a l e r i t e 
and galena i n t h i n bands w i t h i n the b a r i t e , and about 10% p y r i t e throughout. 

Showing 2a: Talus occurrence with some blocks c o n t a i n i n g 50% p y r i t e , 
a few % b a r i t e , and t r a c e s o f galena and s p h a l e r i t e . 

.... 12 



- 12 -

Showing 2b: J u s t above the d r i l l s i t e from 76MM 04 and 05. 
Two to three f e e t t h i c k and exposed f o r a length o f about 30 f e e t . Mainly 
p y r i t e and p y r r h o t i t e , but 10 to 15% combined Pb and Zn over some 12" to 
18" s e c t i o n s . 

Showing 2c: The best exposure o f the m i n e r a l i z e d horizon on the c l a i m s , 
t h i s outcrop begins above d r i l l holes 76MM 02 and 03, and extends c o n t i n u ­
o u s l y f o r 250 f e e t to the northwest. The s u l f i d e bed thickens and t h i n s 
r a p i d l y along s t r i k e , the t h i c k e s t s e c t i o n s being about 15 f e e t o f s u l f i d e s 
and b a r i t e . 

Showing 2d: Massive b a r i t e with exposed thickness 6 f e e t , and c o n t a i n ­
ing 10% p y r i t e and tr a c e s o f lead and z i n c . (Figure 13). 

Showing 2e: Very minor showing with p y r r h o t i t e and s p h a l e r i t e i n 
20 f o o t long, 6 inch wide l e n s . May not be a t same horizon as other "Zone 2" 
showings. 

Showing 3a: "Upper Showing" near d r i l l holes 76MM 06 and 07. 
M i n e r a l i z e d beds are exposed over a length o f 100 f e e t , l e n s i n g out i n t o 
black shaley c h e r t to the northwest and covered by t a l u s i n the other 
d i r e c t i o n . (Figure 14). T h i c k e s t exposed s e c t i o n about 5 f e e t . 

A l l s u r f a c e showings are s t r u c t u r a l l y complex, and a l s o are d i f f i c u l t to 
f o l l o w because o f the heavy l i m o n i t e c o a t i n g covering a l l U n i t 3c rocks. 
They are t h e r e f o r e o f l i t t l e use i n determining l a t e r a l metal zoning o r 
other changes along the s t r i k e o f the ore zones. 
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F i g u r e 1 4 : M a s s i v e S u l f i d e O u t c r o p a t S h o w i n g 3 a . 



- 14 -

DIAMOND D R I L L I N G 

D i a m o n d d r i l l i n g on t h e MM was i n i t i a t e d on J u l y 2 0 t h , a n d s e v e n h o l e s w i t h 

a t o t a l f o o t a g e o f 5 , 5 0 5 f e e t w e r e c o m p l e t e d when snow a n d f r e e z i n g c o n d i t i o n s 

t e r m i n a t e d t h e d r i l l i n g on S e p t e m b e r 1 0 t h . C o r e s i z e i n a l l h o l e s was B Q , 

w h i c h i s 1 . 4 i n c h e s i n d i a m e t e r . F a s t d r i l l i n g c o n d i t i o n s w i t h g o o d c o r e 

r e c o v e r y w e r e e n c o u n t e r e d i n a l l h o l e s . D r i l l s i t e s , on t h e o t h e r h a n d , 

w e r e d i f f i c u l t t o f i n d a n d t i m e c o n s u m i n g t o p r e p a r e , due t o t h e s t e e p a n d 

r u g g e d t e r r a n e ( F i g u r e 1 5 ) . A b r i e f summary o f d r i l l h o l e r e s u l t s f o l l o w s ; 

f o r m o r e c o m p l e t e r e s u l t s r e f e r t o v i s u a l l o g s f o l l o w i n g ( F i g u r e s 16 t o 22), 

a n d A s s a y S u m m a r i e s ( A p p e n d i x I I ) . 

F i g u r e 1 5 a ; V i e w t o Camp f r o m D r i l l s i t e 4 . 
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DDH 76 MM - 01: Bearing 70° Dip -45°. Logged by R.P. H i l l . 
T h i s hole was p o s i t i o n e d to t e s t downdip extension o f surface Showing 2e. 
Inte r s e c t e d r a r e traces o f s p h a l e r i t e and galena, but nothing worth assaying. 

DDH 76 MM - 02: Bearing 215° Dip -12°. Logged by R.P. H i l l . 
T h i s hole was d r i l l e d a t a low angle i n t o the h i l l immediately below 
Showing 2c on the erroneous assumption t h a t the s u l f i d e zone was s t e e p l y 
d i p p i n g . The zone i n f a c t dips i n t o the h i l l a t a very shallow angle a t 
t h i s p o i n t , and the hole followed th~e~sulfides downdip s p o r a d i c a l l y from 
404 f e e t to ne a r l y 850 f e e t . A l l o f the m i n e r a l i z e d s e c t i o n s i n the hole 
were assayed, but because o f the low angle o f i n t e r s e c t i o n , the true 
thickness o f the zone i n t h i s hole i s almost impossible to determine. 

DDH 76 MM - 03: Bearing 230° Dip -45°. Logged by P. Dean. 
Th i s hole a l s o was planned on the bas i s o f a s t e e p l y dipping mineral zone, 
and the hole i n t e r s e c t e d unmineralized rock beneath the ore hori z o n . 

DDH 76 MM - 04: Bearing 230° Dip -12°. Logged by P. Dean. 
Th i s hole was o r i e n t e d the same as Hole 2, but i s 300 f e e t along s t r i k e . 
As i n Hole 2, Hole 4 i n t e r s e c t e d the mineral zone a t a low angle and c o n t i n ­
ued through i n t o the s t r u c t u r a l l y o v e r l y i n g meta andesite u n i t . Approximately 
30 f e e t o f s u l f i d e s were encountered i n the hole, with a true s t r a t i graphic 
t h i c k n e s s o f about 13 f e e t . 

DDH 76 MM -05: Bearing 165° Dip -60°. Logged by P. Dean. 
Th i s hole was d r i l l e d from the same s i t e as 76MM 04, but was o r i e n t e d to 
i n t e r s e c t the downdip extension o f surfac e Showing l a . I t i n t e r s e c t e d the 
c o r r e c t p y r i t e - c h e r t zone, but lead and z i n c values were very low. 

DDH 76 MM - 06: Bearing 140° Dip -60°. Logged by P. Dean. 
Th i s hole and Hole 7 were d r i l l e d from the same s i t e , and were intended to 
i n t e r s e c t the Zone 2 m i n e r a l i z a t i o n l e v e l n e a r l y p e r p e n d i c u l a r , and i f 
p o s s i b l e were to be continued f a r enough to i n t e r s e c t the lower, Zone 1 beds 
as w e l l . The hole was stopped due to lack o f budget f o r a d d i t i o n a l footage 
before reaching Zone 1, but i t provided a good, n e a r l y p e r p e n d i c u l a r c r o s s 
s e c t i o n o f Zone 2. The mineral zone i n t h i s hole i s 45 f e e t t h i c k , i n c l u d i n g 
b a r i t e , massive s u l f i d e s , and disseminated s u l f i d e s . 
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M M / J J P R O P E R T Y 

D R I L L L O G S U M M A R Y 

D D M 7 6 M M 01 

A Z I M U T H O P P R O F I L E 3 0 ° 

E L E V A T I O N A T C O L L A R 5 3 2 5 4 F T . 

S C A L E : l" : 1 0 0 ' 

L O G G E C 6 V R . H I L L 

U L T I M A T E D E P T H : 6 0 0 F T . 

RDM DEC '76 

F I G U R E 16 



M M / J J P R O P E R T Y 

D R I L L L O G S U M M A R Y 

D D H 7 6 M M 0 2 

A Z I M U T H O F P R O F I L E ^ 2 2 5 ° 

E L E V A T I O N AT C O L L A R = 5 5 3 4 F T . 

S C A L E • l" = 1 0 0 ' 

L O G G E D B Y : R . H I L L 

ULT IMATE D E P T H : 870 F T . 

RDH DEC '76 



M M / J J P R O P E R T Y 

D R I L L L O G S U M M A R Y 

D D H 7 6 M M 0 3 

A Z I M U T H O F P R O F I L E : 2 3 0 ° 

E L E V A T I O N A T C O L L A R : 5 5 3 4 FT. 

S C A L E = l" • I 0 0 ' 

L O G G E D B Y : P. DEAN 

U L T I M A T E D E P T H : 9 2 7 F T . 

F I G U R E 18 



M M / J J P R O P E R T Y 

DRILL LOG SUMMARY 
DDH 76 MM 0 4 

AZIMUTH OF PROFILE = 2 1 0 ° 

ELEVATION AT C O L L A R = 5 5 8 5 FT. 
SCALE : l" : I00' 
LOGGED B Y : p. DEAN 
ULTIMATE DEPTH : 4 2 7 FT . 

RDH DEC ' 76 

FIGURE 19 



M M / J J P R O P E R T Y 

D R I L L L O G S U M M A R Y 

D D H 7 6 M M 0 5 

RDH DEC '76 

F I G U R E 2 0 





M M / J J P R O P E R T Y 

F I G U R E 2 2 
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DDH 76 MM - 07: Bearing 185° Dip -60°. Logged by P. Dean. 
This hole was p o s i t i o n e d to i n t e r s e c t mineral zone 2 400 f e e t f u r t h e r i n t o 
the h i l l (SW) from 76MM 06. The hole i n t e r s e c t e d 175 f e e t o f s p o r a d i c a l l y 
m i n e r a l i z e d rock, but t h i s g r e a t e r thickness i s p a r t l y due to a la r g e f o l d 
r e p e t i t i o n . The best assay values occur i n vein l i k e zones at the 
s t r a t i g r a p h i c base o f the i n t e r s e c t i o n , well w i t h i n the meta andesite u n i t s , 
p o s s i b l y i n d i c a t i n g proximity to a stockwork zone. 

Casing was l e f t i n both Hole 76MM 06 and 07, so e i t h e r hole may be re-entered 
and deepened i f r e q u i r e d . 

PRESENTATION OF GEOLOGIC DATA 

Standard d e s c r i p t i v e d r i l l logs have been prepared f o r a l l d r i l l holes. 
As w e l l , somewhat s i m p l i f i e d v i s u a l logs i n the plane of the d r i l l hole have 
been drawn up at a s c a l e o f 1" = 100 f t . In a d d i t i o n to these l o g s , a 
s e r i e s o f 1" to 100 f t p r o f i l e s at a bearing of 70° have been presented 
which attempt to t i e together surface geology and d r i l l data (Figure 23 to 27). 
The 70° bearing was chosen as the most s u i t a b l e a t t i t u d e f o r these p r o f i l e s , 
as i t i s approximately p a r a l l e l to the a x i a l plane o f the F^ f o l d s , and 
approximately perpendicular to the ax i s o f the F^ and F^ f o l d s . I t should 
be r e a l i z e d that p r o j e c t i n g the holes onto these p r o f i l e s has introduced 
i n a v o i d a b l e i n a c c u r a c i e s , s i n c e every hole d r i l l e d on the MM has been at a 
d i f f e r e n t a t t i t u d e . As w e l l , i n p r o j e c t i n g the angled holes onto t h i s 
p e r p e n d i c u l a r plane, no attempt has been made to c o r r e c t f o r the plunge o f 
the F j and a x i a l planes down the F^ f o l d limb. A surface p l a n , (Figure 12), 
a l s o a t a s c a l e o f 1" = 100 f t , shows v e r t i c a l p r o j e c t i o n of d r i l l h o l es, 
p r o f i l e l o c a t i o n s , and surface geology. An a d d i t i o n a l map, a t 1" = 400 f t , 
t i e s t h i s years d r i l l hole s i t e s i n t o Dave Jennings p r e l i m i n a r y geology 
map (Figure 2). 
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NEW STAKING 

A d d i t i o n a l claims were t i e d onto the northwest si d e of the MM/JJ block 
during t h i s season. The DD c l a i m group, c o n s i s t i n g o f 32 claims (Figure 28), 
was staked to cover swamp gossans and two v a l l e y bottom outcrops o f p y r i t i c 
M i s s i s s i p p i a n v o l c a n i c s . Weakly anomalous geochemical r e s u l t s were obtained 
from the area when i t was sampled during a 1973 A n v i l Mining Corporation 
r e g i o n a l program. The DD claims cover the only M i s s i s s i p p i a n v o l c a n i c s 
contiguous with the v o l c a n i c s hosting the s u l f i d e s on the MM cl a i m group. 
During the l a t e r part of the season the open ground between the DD claims 
and G u l l claims, a l s o covering M i s s i s s i p p i a n outcrops, was s o l i d l y staked 
by Sam Aiken and Marvin Sherman. 

No e x p l o r a t i o n was c a r r i e d out on the DD claims t h i s year. 

PROPOSED EXPLORATION 

Diamond D r i l l i n g 
The 7 d r i l l holes completed t h i s season have not i n t e r s e c t e d economic widths 
and grades o f massive s u l f i d e m i n e r a l i z a t i o n , but they have proven that the 
m i n e r a l i z a t i o n has l a t e r a l c o n t i n u i t y , and they have e l u c i d a t e d the s t r u c t u r e 
to the extent t h a t the l o c a t i o n of downdip m i n e r a l i z a t i o n i s p r e d i c t a b l e . 
The best hope f o r b e t t e r thickness and grades o f ore seems to be i n the F^ 
f o l d c l o s u r e between Zone 1 and Zone 2. Many massive s u l f i d e deposits 
throughout the world are only economic i n t h i s s e t t i n g where i s o c l i n a l f o l d i n g 
and some r e m o b i l i z a t i o n has lead to s u b s t a n t i a l t h i c k e n i n g and upgrading of 
the s u l f i d e s . 

D r i l l i n g proposed f o r 1977 would inc l u d e the f o l l o w i n g : 
DDH 77 MM - 01: V e r t i c a l hole from same s i t e as 76MM 02 and 03, 

intended to i n t e r s e c t Zone 1 m i n e r a l i z a t i o n . (500* to 700'). 
DDH 77 MM - 02: V e r t i c a l hole on same p r o f i l e as 76 MM 06 and 07 but 

severa l hundred f e e t SW, intended to search f o r F^ f o l d c l o s u r e . (1500' to 
2000'). 
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DDH 77 MM - 03: A d d i t i o n a l deep v e r t i c a l hole a few hundred f e e t 
f u r t h e r SW on same p r o f i l e as l a s t , depending on r e s u l t s i n 77MM 02 (1500'). 

DDH 77 MM - 04 and 05: Several a d d i t i o n a l g e o l o g i c d r i l l t a r g e t s 
can be considered, i n c l u d i n g a short hole near head of cir q u e and/or 
a d d i t i o n a l holes on SW sid e o f r i d g e . These hole l o c a t i o n s would depend 
on r e s u l t s o f holes 77MM 01 to 03 (1000* to 1500'). 

This 1977 diamond d r i l l i n g could begin about the middle of J u l y and would 
be completed by the end of August. 

DD Claim Group 

Line c u t t i n g , geochemical sampling, and ground magnetic and electromagnetic 
surveys should be c a r r i e d out on the DD property. These surveys could be 
done a t the same time that s i m i l a r work i s being c a r r i e d out on the new 
claims staked by the P e l l y Regional P r o j e c t . There are almost no outcrops 
of the M i s s i s s i p p i a n rock formations on the c l a i m group, so ge o l o g i c 
mapping w i l l be of l i t t l e use. 

R e s p e c t f u l l y submitted, 

PETER M. DEAN 

December, 1976. 
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APPENDIX I 

LIST OF PERSONNEL 

p. Dean G e o l o g i s t 1405 - 1011 Beach Avenue, 
Vancouver, B. C . 

M. F r e t w e l l Prospector 330 - 355 Burrard S t r e e t , 
Vancouver, B. C . 

A. Tench Geo-chem Sampler 330 - 355 Burrard S t r e e t , 
Vancouver, B. C . 

H. Hannigan Geo-chem Sampler 330 - 355 Burrard S t r e e t , 
Vancouver, B. C . 

B. Dean Cook 1405 - 1011 Beach Avenue, 
Vancouver, B. C . 
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ASSAY RESULTS 

MM 76 02 

Sample Inter Comb. 
No. -cept Footage Silver Lead Zinc Copper Pb/Zn 

1674 3.5 124 - 127. 5 1.82 1.87 3.40 0.16 5.27 

1675 4 294 - 298 3.09 2.70 3.75 0.03 6.45 

1651 7 405 — 412 1.12 0.75 1.40 — _ 
1652 3.5 412 - 415. 5 1.09 1.23 3.00 - -
1653 5 415.5 - 420. 5 1.59 2.02 6.10 - 8.12 
1654 4.5 420.5 - 425 1.62 3.15 5.25 - 8.40 
1655 5 425 - 430 2.00 4.45 7.90 - 12.35 
1656 3.3 430 - 433. 3 0.35 0.20 0.45 - -
1657 5.7 433.3 - 439 1.94 4.35 7.75 - 12.10 
1658 5 439 - 444 0.47 1.04 4.50 - 5.54 
1659 5 444 - 449 0.50 1.13 4.70 - 5.83 
1660 5 449 - 454 0.38 0.98 4.83 - 5.81 
1661 5 454 - 459 0.35 0.88 4.95 - 5.83 
1662 5 459 - 464 0.18 0.54 2.00 - -
1663 5 464 - 469 0.21 0.57 2.75 - -
1664 5 469 - 474 0.12 0.28 0.60 - -
1665 5 474 - 479 0.15 0.37 0.70 - -
1666 5 479 - 484 0.18 0.55 0.98 - -
i can 5 484 - 489 0.15 n AQ n an — — 
1668 5 489 - 494 0.15 0.57 l'.lO — — 
1669 4 494 - 498 0.24 0.67 1.30 0.02 -
1670 5 498 - 503 0.12 0.28 0.50 0.02 -1671 10 503 - 513 0.21 0.74 0.23 0.01 -
1672 5 513 - 518 0.68 2.50 0.25 0.05 -
1673 5.5 518 - 523. 5 0.38 1.53 1.50 0.05 -
1676 5.5 523.5 - 529 0.29 1.05 3.95 0.07 5.00 
1677 5 529 - 534 0.09 0.20 0.20 0.01 -
1678 5 534 - 539 0.06 0.07 TR o . o i -1679 5 539 - 544 0.03 0.13 0.10 0.01 -
1680 4 544 - 548 0.06 0.40 0.50 0.02 -
1681 5 548 - 553 0.26 1.24 1.73 0.05 2.97 
1682 4 553 - 557 0.12 0.29 0.02 0.03 
1683 5 . 557 - 562 0.03 0.05 0.01 0.02 -1684 5 562 - 567 0.09 0.44 1.08 0.02 1.52 
1685 5 567 - 572 0.15 0.70 1.30 0.05 2.00 
1686 5 572 - 577 0.29 1.55 2.70 0.03 4.25 
1687 5 577 - 582 0.21 1.03 1.08 0.02 2.10 
1688 5 582 - 587 0.23 1.15 1.70 0.03 2.85 
1689 5 587 - 592 0.06 0.08 0.05 0.01 -
1690 5 592 - 597 0.06 0.12 0.04 0.01 -
1691 5 597 - 602 TR 0.01 TR 0.01 -
1692 5 602 - 607 TR 0.01 TR 0.01 -1693 5 607 - 612 0.03 0.03 TR 0.01 -
1694 5 612 - 617 0.03 0.01 TR 0.01 -
1695 5 617 - 622 0.15 0.32 0.30 0.02 -



ASSAY RESULTS 
MM 76 02 -2-

Sample Inter Comb. 
No. -cept Footage Silver Lead Zinc Copper Pb/Zn 

1696 5 622 627 0.15 0.22 0.55 0.08 
1697 5 627 - 632 TR 0.03 TR 0.01 -
1698 5 632 - 637 0.59 1.72 4.15 0.04 5.87 
1699 5 637 - 642 0.03 0.18 0.98 0.03 -
1700 5 642 - 647 0.15 0.57 1.08 0.02 -
1851 5 647 - 652 0.26 1.03 1.35 0.05 2.38 
1852 5 652 - 657 0.09 0.27 0.55 0.02 -
1853 5 657 - 662 0.23 0.80 0.90 0.02 -
1854 5 662 - 667 0.12 0.40 0.88 0.08 -
1855 5 667 - 672 0.12 0.20 0.05 0.01 -
1856 5 672 - 677 0.15 0.14 TR 0.01 -
1857 5 677 - 682 0.21 0.78 1.93 0.04 2.71 
1858 5 682 - 687 0.15 0.38 0.20 0.02 -
1859 5 687 - 692 0.26 0.80 1.58 0.02 2.38 
1860 5 692 - 697 0.26 0.49 0.55 0.02 -
1861 5 697 - 702 0.03 0.05 TR 0.01 -
1862 5 702 - 707 TR 0.03 TR 0.01 -
1863 5 707 - 712 TR 0.05 0.03 0.01 -
1864 5 712 - 717 0.03 0.03 TR 0.01 -
1865 5 717 - 722 0.06 0.05 TR 0.01 -1866 5 722 - 727 0.12 0.14 0.20 0.01 -
1867 5 727 - 732 0.06 0.03 0.05 0.01 -
1868 5 732 - 737 0.03 0.03 0.03 0.01 -
1869 5 737 - 742 0.06 0.05 0.01 0.01 -
1870 5 742 - 747 0.15 0.32 0.48 0.03 -1871 5 747 - 752 0.38 1.05 3.58 0.04 4.63 
1872 5 752 - 757 0.09 0.23 0.50 0.02 — 

1873 5 772 _ 777 0.97 2.50 3.10 0.04 5.60 
1874 5 777 - 782 0.41 0.74 1.75 0.02 -
1875 5 782 - 787 0.01 0.04 0.08 0.03 -1876 5 787 - 792 0.01 0.03 0.08 0.02 -
1877 5 792 - 797 0.77 2.68 3.55 0.03 -
1878 5 797 - 802 0.68 2.38 4.10 0.07 -1879 5 802 - 807 0.12 0.22 0.45 0.02 -
1880 5 807 - 812 0.03 0.03 0.04 0.01 -
1881 5 812 - 817 0.06 0.07 0.06 0.01 -1882 5 817 - 822 0.03 0.05 0.08 0.01 -
1883 5 822 - 827 0.41 0.71 1.70 0.02 -
1884 5 827 - 832 0.29 0.69 1.05 0.02 -



ASSAY RESULTS 

MM 76 04 

Sample 
No. 

Inter 
-cept Footage Silver Lead Zinc Copper 

Comb. 
Zn/Pb 

1885 5 37 - 42 1.35 3.43 7.09 0.12 10.52) 
) 

1.06)* 
) 

9.33) 

1886 5 42 - 47 0.21 0.35 0.71 0.02 

10.52) 
) 

1.06)* 
) 

9.33) 1887 5 47 - 52 1.18 1.66 7.67 0.04 

10.52) 
) 

1.06)* 
) 

9.33) 
1888 5 52 - 57 0.09 0.04 0.44 0.02 -

1889 5 57 - 62 0.41 0.40 2.35 0.07 2.75 

1890 4.5 62 - 66.5 0.01 0.02 0.65 0.02 _ 

* 7% over 15'. 



ASSAY RESULTS 

MM 76 05 

Sample I n t e r Comb 
No. - c e p t F o o t a g e S i l v e r L ead Z i n c Coppe r Pb/Zn 

3738 5 510 -515 TR TR .28 .01 
3739 5 515 - 5 2 0 . 03 TR .83 .02 
3740 5 520 -525 TR TR .88 .04 
3741 5 525 - 5 3 0 TR TR .70 .02 



ASSAY RESULTS 

Ml 76 06 

Sample Inter Comb. 
No. -cept Footage Silver Lead Zinc Copper Pb/Zn 

1891 4 364 - 368 0.71 1.12 8.80 
1892 4 368 - 372 1.00 1.65 10.56 

3736 5 428 - 433 0.32 1.62 3.55 
3737 5 433 - 438 0.18 0.60 1.50 
1893 5 438 - 443 0.18 0.83 1.41 
1894 5 443 - 448 0.03 0.19 0.64 
1895 2 448 - 450 0.35 1.55 4.15 

1896 5 488 - 493 0.15 0.18 3.78 
1897 5 493 - 498 0.24 0.29 2.68 
1898 5 498 - 503 0.12 0.13 0.43 
1899 5 503 - 508 0.12 0.12 2.50 
1902 5 508 - 513 0.38 0.78 2.48 
1900 5 513 - 518 2.35 1.69 2.55 
1901 5 518 - 523 1.21 4.15 10.00 
1903 5 523 - 528 2.41 0.42 0.51 
1904 5 528 - 533 1.44 0.98 1.90 

0.38 9.92) 
0.36 12.21) 

0.04 — 
0.04 -
0.03 -
0.02 -
0.06 5.70 

0.17 4.96 
0.07 2.97 
0.03 -
0.07 2.72 
0.06 3.26 
0.05 4.24) 
0.41 14.15) 
0.03 -
0.04 2.88 

11.06% over 8'. 

9.2% over 10'. 



ASSAY RESULTS 

Samnle I n t e r 
No. - c e p t F o o t a g e 

3701 5 561 - 5 6 6 

3702 5 566 -571 

.3703 5 571 - 5 7 6 

3704 5 576 -581 

3705 5 581 - 586 
3706 5 586 -591 
3707 5 591. - 5 9 6 
3708 5 596 -601 

3709 5 601 - 6 0 6 
3710 5 606 -61.1 

371.1 5 611 - 6 1 6 

3712 5 616 -621 

371.3 5 621 - 6 2 6 

3714 5 626 -631 
3715 5 631 - 6 3 6 
3716 5 636 -641 
3717 5 641 - 646 
3718 5 646 -651 

371.9 5 6 5 1 -656 
3720 5 656 - 661 
3721 5 661 - 6 6 6 

3722 5 666 -671 

3723 5 671 - 6 7 6 

3724 5 676 -681. 
3725 5 681 - 6 8 6 
3726 5 686 -691 
3727 5 691 - 696 
3728 5 696 -701 

3729 5 701. - 706 
3730 5 706 - 7 1 1 

3731 5 711 - 7 1 6 
3732 5 716 -721 

3733 5 721 - 7 2 6 
**734 5 726 -731 
37.35 5 731 - 7 3 6 

MM 76 07 

S i l v e r L ead Z i n c 

.71 . 47 5 . 8 0 

.53 .27 3 . 1 0 

.44 .33 4 . 5 8 

.29 .19 1.58 

.09 .01 .53 

.83 .63 3 . 6 5 

. 26 .29 1. . 98 

.12 .03 .23 

.50 .75 4 . 9 5 

.21 .62 1.78 

.1.5 .20 2 . 6 8 

.29 .53 2 . 5 0 
TR .01 .03 
TR .01 TR 
TR TR .02 

.03 TR .08 

1.29 .27 .98 

. 83 .07 .04 
i . 06 .42 68 

1 .09 .35 .58 

.53 .28 .75 

.03 .01 1.45 

. 06 TR .58 

.09 .04 1.43 

.06 .09 1. . 10 

.1.5 .05 2 . 6 8 

.24 .13 .38 

.06 .03 .33 

.56 .77 2 . 1 3 

.03 TR .25 

.65 .42 .63 

.91 .92 2 . 2 3 
1.03 .58 .70 
.91 1.03 .85 
.59 .20 .48 

Comb 
Copper Pb/Zn 

.32 

.45 

.1.9 

.18 

.08 

.78 

.15 

.12 

.07 

.05 

.05 

.05 

.01 

.01 

.01 
.01 
.03 
.01 
.02 

02 
.04 
07 

.03 

.03 

.03 

.05 

.02 

.03 

.03 

.02 

.02 

.02 

.03 
.02 
.01 
























