
S O 7 0  
F I N A L  GEOLOGICAL REPORT - 1973 

COMMERCE CLAIMS - B R I T I S H  COLUMBIA 

#7-8540-109 St., Edmonton, A l b e r t a  

R.J. GOBLE, M.Sc.; F e b r u a r y  5, 1974 

NO ............................................ 5070 htf  CAP ...................... . ....... ........-..... 



I’ . d 
f 

J 
FINAL GEOLOGICAL REPORT . 1973 

COMMERCE CLAIMS . B R I T I S H  COLUMBIA 
m 

H I N T L A  EXPLORATIONS LIMITED 

PAtiE 

INTRODUCTION.  ......................................................... 1 
HISTDRY AND PREVIOUS .DRK ............................................. 3 
REGIONAL GEOLOGICAL .ETTING ........................................... 6 
tiEO1 . OGY OF COMMERCE C L A I M  SLOCKS ...................................... 11 

S t r a t i g r a p h y .  .................................................... 11 

Appekunny Fo.mation ......................................... 1 1  
G r i n n e l l  F o r m a t i o n  .......................................... 11 
S i y e h  F o r m a t i o n  ............................................. 13 
P u r c e l l  Lava ................................................ 14 
S h e p p a r d  F o r m a t i o n  .......................................... 14 
Gateway F o r m a t i o n  ........................................... 14 
P h i l l i p s  F o r m a t i o n  .......................................... 15 

S t r u c t u r e  ........................................................ 15 
I n t r u s i v e  RoCks ................................................... 15 
Mineralization ................................................... 18 

S e d i m e n t s  ................................................... 18 
A l t y n  F o r m a t i o n  ........................................ 18 
Appckunny For..tioii .................................... 7 0  
G r i n n e l l  F o r m a t i o n  ..................................... 10 
S i y e h  F o r m a t i o n  ........................................ 19 
P u r c e l l  Lava  ........................................... 19 
S h e p p a r d  F o r m a t i o n  ..................................... 157 
Gateway Formation ...................................... 19 
P h i l - l i p s  F o r m a t i o n  ..................................... 19 

uei.s.* ..................................................... 21 
I n t r u s i v e s  .................................................. 22 

SUMMARY C1F EXPLORATION RESULTS PRIOR TO 1973 .......................... 2h 
Cu . E x p l o r a t i o n  ................................................. 24 

S t r a t a b o u n d  C o p p e r c  ......................................... 25 
Vein  Copper  ................................................. 26  

Au . E x p l o r a t i o n  ................................................. 26 
lSIl2 Moun.tain Siil’ ........................................ 2p1 

‘ S i l l  No . 71...................................,..... ........... 29 
‘ P u r c e l l  Sill’ .............................................. 34 
r j t h n r  A ~ - E x p l o r a t i o n  ........................................ 36 

1973 EXPLUKATIUW PRUGHA..... ........................................... 38 

O t h e r  Au . E x p l o r a t i o n  ........................................... 39 

A l t y n  F u r m a t i o n  ............................................. 11 

Gnsssn MaiAntain Acr . E x p l o r a t i o n  ................................. 38 

West L:on-niii;erce Cu . E x p l o ~ a t i o i 7  ................................... 43  
East  Coinmerce Cu . E x p l o r a t ~ o n  ................................... 4 3  
Noriii Commerce ~ x p l c r a c i o n  ....................................... 4 5  

SUMMP. RY GiVD CONCLUSIOkiS ............................................... kh  
RECDE”‘;ME-UDA1.@l\lS ....................................................... 4Y 
WORK AFFTn..l!IP.. ...................................................... 5 ?  
C.RTITIC..TE ........................................................... 55 

. .  



FIGURES ACCOMPANYING REPORT 

PAGE 

FIGURE 2 

FIGURE 2 ? f J C L A I M  BOUNDARIES . COMMERCE CLAIM BLOCKS.................. 5 

1 :% 1 LOCATION MAP OF COMMERCE CLAIM BLOCKS.. ................... 
FIGURE 3$3GEOLOGY OF LEWIS THRUST SHEET ( a f t e r  PRICE,  1965)......... 7 

FIGURE 4 : w T R A T I G R A P H I C  SUCCESSION - LEWIS SERIES 
( a f t e r  PRICE,  1362)... ............................... 8 

FIGURE 5 f i5GEOLOGICAL MAP OF COMMERCE CLAIMS 
( a f t e r  BADHAM, 1972)................................. POCKET 

FIGURE 
( a f t e r  GYR, 19$1).................................... 27 

( a f t e r  NIELSEN, '1972)................................ 30 

( a f t e r  GOBLE, 1972).................................. 31 

' S I L L  NO. 7 '  ( a f t e r  NIELSEN 8 HOFFMAN, 1972).......... 32 

( a f t e r  NIELSEN, ~972)................................ 35 

6 $;$-197O WEST COMMERCE COPPER ASSAYS 

7$7GEOLOGICAL MAP OF S I L L  MOUNTAIN AREA FIGLIKE 

FIGURE 8 :wASSAY MAP OF BULLDOZER TRENCH ON S I L L  MOUNTAIN 

FIGURE 9 :$"$+GEOLOGICAL MGP OF GOSSAN MOUNTAIN AREA, INCLUDING 

FIGURE lO$ICGEOLOGICAL MAP OF 'PURCELL S I L L '  AREA 

FLGUPE 11 11973 ASSAY NAP LIF GOSSAN MOUI\1TAIN AREA. ................... POCKET 

FIGURE 12:$!:1973 ASSAY MAP OF S I L L  MOUNTAIN AREA................"..... POCKET 

FIGURE 13$\21973 .ASSAY MAP OF TRENCH ON S I L L  MOUNTAIN................. POCKET 

FIGURE 1 4 ? ' 4 1 9 7 3  ASSAY MAP OF ANDRADITE MOUNTAIN AREA................. POCKET 

FIGURE 15:**3973 ASSAY MAP OF WEST COMMERCE AREA...................... PUCHET 

FIGURE 15A#\%?CTION THROLlGH UEST COMMERCE Cu-OCCURRENCE.. ............. 4 4  

FIGURE 16*\61973 ASSAY MAP OF EAST COMMERCE AHEA...................... PtICHEi' 

FIGURE '17:+l\71973 ASSAY MAP OF NORTH COMYIERCE AREA. .................... POCKET 



TABLES ACCOMPANYING REPORT 

PAGE 

TABLE 1: STRATIGRAPHIC COLUMN - COMMERCE CLAIM BLOCKS 
( a f t e r  BADHAM, 1972).................................. 12 

( a f t e r  BADHAM, 1972)........... ....................... 17 

CLAIM BLOCKS ( a f t e r  BADHAM, 1972, GOBLE, 1967).. ...... 20 

TABLE 2: S I L L S  AND DYKES OUTCROPPING ON COMMERCE CLAIM BLOCKS 

TABLE 3: COPPER SHOWINGS WITH GRINNELL FORMATION ON COMMERCE 

TABLE 4:  1973 ASSAYS . COMMERCE CLAIMS.................o............ 40 

TABLE 5: GRADE AND TONNAGE CALCULATIONS FOR UEST COMMERCE 
C~-OCCURRENCE.....o.oo.oo.ooooo.oo.oo.oooooooooo...... 4 4  - 

W 



- 1 -  w 
I N T R O D U C T I O N  

T h i s  r e p o r t  o u t l i n e s  t h e  g e o l o g i c a l  e x p l o r a t i o n  c a r r i e d  o u t  o n  t h e  

Commerce Claims d u r i n g  t h e  p e r i o d  1967 t h r o u g h  1972. I t  a l s o  p r e s e n t s  d a t a  

g a t h e r e d  d u r i n g  t h e  1973 f i e l d  s e a s o n  by  p e r s o n n e l  o f  H i n t l a  E x p l o r a t i o n s  

L i m i t e d .  F i n a l l y ,  i t  s u m m a r i z e s  a l l  t h e  d a t a  o b t a i n e d  t o  d a t e  a n d  c o n c l u d e s  

as  t o  t h e  zconomic  s i g n i f i c a n c e  o f  t h e  Commerce C l a i m  b l o c k s .  

The  Commerce Claim blo-cks c o m p r i s e  8 4  f u l l  a n d  3 f r a c t i o n a l  c la ims  

c o v e r i n g  a p p r o x i m a t e l y  4422  acres.  The claims a re  c e n t r e d  upon L a t i t u d e  

49O11' N a n d  L o n g i t u d e  114°221 W, a p p r o x i m a t e l y  2 miles  n o r t h e a s t  o f  Cumrnerce 

Peak i n  t h e  F o r t  S t e e l e  Min ing  D i v i s i o n  ( see  F i g u r e  1 f o r  l o c a t i o n  map o f  

t h e  Commerce Claims) .  

Access t o  t h e  e a s t e r n  p o r t i o n  o f  t h e  claim b l o c k s  i s  good v i a  l o g g i n g  

w r o a d s  up  t h e  S a g e  a n d  H o c k  Creek v a l l e y s  a n d  v i a  a n  e x t e n s i o n  u f  t h e  Roche 

C r e e k  l o g g i n g  r o a d  t o  'Camp L a k e '  a t  t h e  h e a d  o f  Roche C r e e k  ( s e e  F i g u r e  2) .  

T h i s  r o a d  i s  g e n e r a l l y  p a s s a b l e  t o  summer t r a f f i c  a l t h o u g h  wet w e a t h e r  may 

r e n d e r  i t  i m p a s s a b l e  t o  a l l  b u t  4-wheel  d r i v e  v e h i c l e s .  From Camp Lake  t h e  

w e s t - c e n t r a l  p o r t i o n  o f  ti-ie claims ( the 'Gossan  r l o u n t a i n s  a r e a >  is  accessable  

by 4-whecl d r i v e  v e h i c l e  v i a  a b u l l d o z e r  t r a i l  e s t a b l i s h e d  i n  1973. Access 

t o  t h e  west a n d  n o r t h w e s t  p o r t i c n s  o f  t h e  claim b l o c k s  is  v i a  a l o g g i n g  

r o a d  u p  t h e  Cornncrce C r e e k  v a l l e y .  T h i o  r o a d  does  n o t ,  h o u e v e r ,  e x t e n d  

o n t o  t h e  main claim b l o c k .  A seismic t r a i l  e x t E n d i n g  u p  t h e  Commerce Greek  

v a l l e y  f rom t h e  end o f  t h i s  l o g g i n g  r o a d  i s  i m p a s s a b l e  a t  t h e  p r e s e n t  time. 
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H I S T O R Y  A N D  P R E V I O U S  WORK 
w 

P r i o r  t o  t h e  l o c a t i o n  o f  t h e  f i r s t  o f  t h e  p r e s e n t  Ccmmerce Claims i n  

1967, t h e  a rea  h a d  b e e n  s t a k e d  s e v e r a l  t imes f o r  g o l d  i n  t h e  2 0 t h  C e n t u r y  

by C. Wise, L. Ashman, a n d  F.M. Goble .  Claim p o s t s  f r o m  t h i s  p e r i o d  a r e  

s t i l l  p r e s e n t  n e a r  some o f  t h e  c u r r e n t  p o s t s ,  a s  a re  t h e  r e m a i n s  o f  s e v e r a l  

o t h e r ,  much o l d e r  clairr; p o s t s .  Two o l d  t r e n c h e s  h a v e  a l s o  b e e n  l o c a t e d .  

One o f  t h e s e  h a s  s i n c e  b e e n  o b l i t e r a t e d  by b u l l d o z e r  t r e n c h i n g  o n  S i l l  

Mountain.  The o t h e r ,  on  Gossan  M o u n t a i n ,  i s  s t i l l  v i s i b l e ,  n e a r  t h e  

l o c a t i o n  o f  a h i g h  Au-assay (3.84 oz /Ton)  t a k e n  i n  1972. 

The o r i g i n a l  4 5  Commerce Claims (Commerce 1-16, 19-39, 41-48)  were 

s t a k e d  i n  1967 by  F.M. Gable a n d  R . J .  G o b l e ,  employees o f  Kennco E x p l o r a t i o n s  

(Western)  L i m i t e d .  Under an a g r e e m e n t  b e t w e e n  F.M. G o b l e ,  R . J .  G o b l e  a n d  

Kannco E x p l o r a t i o n s  ( W e s t e r n )  L i m i t e d ,  t h e s e  c i a i r n s  were s o l d  on J u l y  9 ,  

1 9 6 8  t o  t h e  G a b l e  F a m i l y  (F.M. G o b l e ,  L.E. G o b l e ,  D.F. G o b l e ,  E.O. G o b l e ,  

H.J. G o b l e ,  F . J .  G o b l e ) .  The  G o b l e  F a m i l y  a s s i g n e d  t h e  claims t o  G o b l e  

E x p l o r a t i o n s  S y n d i c a t e  on  S e p t e m b e r  25, 1969, which  i n  t u r n  o p t i o n e d  t h e  

claims t o  F a l c o n b r i d g e  N i c k e l  Mines  L i m i t e d  un J a n u a r y  2,  1970. T h i s  o p t i o n  

l a p s e d  a n d  on  December 29, 1971 t h e  c la ims were a s s i g n e d  by G o b l e  E x p l o r a t i c n s  

S y n d i c a t e  t o  F r a n k l i n  M o t e l  Go. L t d .  On J a n u a r y  29, 1972 F r a n k l i n  M o t e l  

Go. Ltd .  i n  t m n  s o l d  t h e  claims t o  H i n t l a  E x p l o r a t i o n s  L i m i t e d ,  A t  t h e  

Q,, 

d a t e  o f  t h i s  r e p o r t  t h e  claims a r e  r e q i s t e r e d  t o  t h e  G o b l e  F a m i l y .  

I n  March 1973 9 claims (Commerce 50-57, 6 8 )  were s t a k e d  a d j o i n i n g  t h e  

o r i g i n a l  45 claims.  At. t h i s  time a s e p a r a t e  b l u c k  al' I O  claims (Coinrnerce 

58-67) idas s t a k e d  t o  t h e  n o r t h w e s t  o f  t h e  o r i g i n a l  claim b l o c k .  

a1  3 f u l l  (Cominerce 69-71) a n d  3 f r a c t i o n a l  (Commerce 72-74)  claims were 

An a d d i t i n n -  

w s t a k e d  a d j o i n i n g  t h e  o r i g i n a l  4 5  i n  J u l y  1973. F i . r , a l l y ,  17 claims (ComrnerCE 
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75-91) w e r e  s t a k e d  s o u t h e a s t  o f  t h e  o r i g i n a l  b l o c k  i n  Augus t  1973. C u r r e n t  

claim b o u n d a r i e s  a r e  i n d i c a t e d  on F i g u r e  2. 

E x p l o r a t i o n  was c a r r i e d  o u t  on  t h e  o r i g i n a l  45 Commerce Claims by 

Kennco E x p l o r a t i o n s  ( W e s t e r n )  L i m i t e d  i n  1967/68; by t h e  G o b l e  F a m i l y  i n  

1968/69, 1970/71, 1971/72; by F a l c o n b r i d g e  Nickel Mines  L i m i t e d  i n  1969/70; 

and  by Kin t la  E x p l o r a t i o n s  L i m i t e d  i n  1972/73. S e v e r a l  d iamond d r i l l  h o l e s  

were p u t  down by t h e  Gob le  F a m i l y  b u t  c o r e  r e c o v e r y  was p o o r  (F.M. G o b l e ,  

p e r s .  comm.) a n d  no cores  o r  l o g s  a r e  a v a i l a b l e  f o r  t h e s e  h o l e s .  Resul t s  

o f  e x p l o r a t i o n s  c a r r i e d  o u t  by F a l c o n b r i d g e  N i c k e l  Mines  L i m i t e d  i n  19653/70 

a r e  summar ized  i n  a r e p o r t  e n t i t l e d  IIRecord of  Work on t h e  Commerca Claims, 

Gob le  F a m i l y  O p t i o n  - Commerce Nos. 1-16, 19-39, 41-48. N.T.S. 82 G / I W ,  

Lat. 49'09' - 49'12I, Long. l l l r02Of  - 114°251, J u n e  - J u l y  1970t1 d a t e d  

F e b r u a r y ,  1971, R e s u l t s  o f  e x p l o r a t i o n  carriEc! o g t  by K i n t l a  E x p l o r a t i o n s  

L i m i t e d  i n  1972/73 a r e  summarized i n  a r e p o r t  e n t i t l e d  I I G e o l o g i c a l  R e p o r t  

on  t h e  B e t h  and  Commerce Claims l o c a t e d  4 5  miles  S o u t h e a s t  o f  F e r n i e ,  

49' 114' S.E." d a t e d  J u l y  19, 1973. To t h e  e n d  o f  1972 e x p l o r a t i o n  work 

t o t a l l i n g  a p p r o x i m a t e l y  $ 3 4 , 0 0 0 , 0 0  h a d  b e e n  p e r f o r m e d  on  t h e  4 5  o r i g i n a l .  

Commerce C l a i m s .  
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REGIClNAL GEOLOGICAL S E T T I N G  

The Au/Ag, Cu/Ag d e p o s i t s  o f  t h e  Commerce Moun ta in  a rea  o c c u r  w i t h i n  

r o c k s  o f  t h e  P r e c a m b r i a n  Lewis S e r i e s  a n d  w i t h i n  a s s o c i a t e d  i n t r u s i v e  r a c k s .  

The L e w i s  S e r i e s ,  t h e  l o c a l  e q u i v a l e n t  o f  t h e  P w c e l l  ( B e l t )  S u p e r g r o u p ,  

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

h o r i z o n t a l  P r e c a m b r i a n  s t r a t a  which  h a s  b e e n  t h r u s t  o v e r  P a l e o z o i c  a n d  

Mesozo ic  f o r m a t i o n s  ( see  F i g u r e  3 ) .  

t h r u s t ,  t h e  t h r u s t  p l a t e  h a s  been  f o l d e d  i n t o  a s e r i e s  o f  e n - e c h e l o n  s t r u c t -  

u res  t r e n d i n g  s o u t h  t o  s o u t h e a s t  (BOSTOCK e t  a l . ,  1957). The d o m i n a n t  

S u b s e q u e n t  t o  movement a l o n g  t h e  L e w i s  

s t r u c t u r e ,  t h e  Akamina s y n c l i n e ,  p a r a l l e l s  t h e  P u r c e l l  a n t i c l i n o r i u m ,  

f o r m e d  west o f  t h e  Rocky Moun ta in  T r e n c h  ( H U M E ,  1932). 

The Lewis t h r u s t  s h e e t  is  c u t  t o  t h e  west by t h e  F l a t h e a d  f a u l t ,  o n e  

o f  a s e t  n f  l i s t r i c  n o r m a l  f a u l t s  f o r m e d  a f t e r  empl.acement o f  t h e  Lzwis 

o v e r t h r u s t  by " b a c k - s l i p p a g e "  a l o n g  p r e - e x i s t i n g  t h r u s t s  d u r i n g  a p h a s e  o f  

p o s t - o r o g e n i c  u p l i f t i n g  ( B A L L Y  e t  a l . ,  1966). The t h r u s t i n g  a n d  s u b s e q u e n t  

n o r m a l  f a u l t i n g  o c c u r r e d  as  p a r t  o f  t h e  L a r a m i d e  o r o g e n y  o f  t h e  M i d d l e  

P a l e o c e n e  a n d  E o c e n e ,  w i t h  movenient on  t h e  F l a t h e a d  f a u l t  c o n t i n u i n g  well  

i n t u  t h e  O l i g o c e n E  ( J O N E S ,  1969). 

The r o c k s  o f  t h e  Lewis t h r u s t  s h e e t  a r e  f o r  t h e  mos t  p a r t  s h a l l o w -  

water, s u b a e r i a l  a n d  m a r i n e  q u a r t z i t e s ,  a r g i l l i t e s ,  a n d  c a r b o n a t e s  w i t h  

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

s u c c e s s i o n  a s  g i v e n  by PRICE (1962) i s  shown i n  F i g u r e  4 .  D e p o s i t i o n  o f  

t h e  L e w i s  S e r i e s  o c c u r r e d  i n  a s l o w l y  s u b s i d i n g  b a s i n  o r  t r o u g h  c f  r e l a t i v e l y  

h i g h  s t a b i l i t y .  The r a t e  o f  s u b s i d e n c e  k e p t  c l o s e  p a c e  w i t h  t h E  q u a n t i t y  

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

W E ~ Z  s u b m c r ~ ; c d  b e l z w  wavz-base  (REESOR, 1957). C p n d i t i o n s  surh 3s t h i s  
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PURCELL L A V A  

SIYEH FORMATION' 

G R I N N E L L  FORMATION 

APPEHLlNNY FORMATION 

ALTYN FORMATION 

WATERTON FORMATION 

C h l o r i t i z e d  a n d e s i t e ,  & a m y g d a l o i d a l  
a n d e s i x e ,  p i l l o w e d  a n d e s i t e .  
L i m e s t o n e ,  d o l o m i t e ,  a r g i l l i t e  8 
s a n d y  l i m e s t o n e  8. d o l o m i t e ,  a r g i l l i t e ,  
s t r o m a t o l i t i c  l i m e s t o n e .  
Red a r r z l l i t e ,  s a n d s t o n e  8 s i l t s t o n e ;  
w h i t e ,  g r e e n  & r e d  q u a r t z i t e .  
Green  a r g i l l i t e ,  w h i t e ,  g r e y  & g r e e n  
q u a r t z i t e ;  s a n d y  a r g i l l a c e o u s  d o l o m i t e  
8 d o l o m i t i c  a r g i l l i t e ;  s i l t s t o n e ,  
A r g i l l a c e o u s  l i m e s t o n e  8. d o l o m i t e ;  
s a n d y  d o l o m i t e ,  a r q i l l i t e ,  & 

-_ 

s t r o m a t o l i t i c  d o l o m i t e ,  . 

L i m e s t o n e  8. d o l o m i t e ,  a r g i l l i t e ,  & - 

a r g i l l a c e o u s  d o l o m i t e .  

FIGURE 4 :  STRATIGRAPHIC SUCCESSION - LEWIS SERIES 

( a f t e r  PRICE, 1962). 

- 

THICKNESS 
( f ee t  1 

3500 + - 
500 - 700 

1150 - 3000 

150 - 900 

00 - 600 

1130 - 3000 

350 - 1700 

1500 - 2000 
~ _ _ _ _  

500 - 4000 

1500 + 

I 

[D 

I 
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would  o c c u r  on o r  a d j a c e n t  t o  t h e  f l o o d  p l a i n  o f  a l a r g e  s u b s i d i n g  d e l t a  

(PRICE, 1964) .  

T h e r e  a r e  two d i s t i n c t  g r o u p s  o f  s t r u c t u r e s  w i t h i n  t h e  C l a r k e  Range 

(PRICE, 1962). The first. o f  t h e s e ,  a s e r i e s  G f  t h r u s t  f a u l t s  (e .g .  Lewis 

t h r u s t )  a n d  r e l a t e d  f o l d s  ( e . g .  Akamina s y n c l i n e )  i s  g e n e r a l l y  c u t  by t h e  

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

west (e.g. F l a t h e a d  f a u l t ) .  T h i s  may r e p r e s e n t  l a t e  M e s o z o i c  a n d  e a r l y  

T e r t i a r y  t h r u s t i n g  f o l l o w e d  by l a t e  Te r t i a ry  n o r m a l  f a u l t i n g  (BALLY e t  a l . ,  

1966). The n o r m a l  f a u l t s ,  wh ich  a re  s t e e p  a t  t h e  s u r f a c e ,  a l s o  f l a t t e n  a+, 

d e p t h  ( l i s t r i c  n o r m a l  f a u l t s )  a n d  may merge  w i t h  o l d e r  t h r u s t  f a u l t s .  A 

t h i r d  s e t  o f  n o r t h e a s t e r l y - t r e n d i n g  t r a n s v e r s e  f a u l t s  o c c u r r i n g  i n  t h e  

Clarke Range may h a v e  o r i g i n a t e d  a s  g r a v i t y  f a u l t s ,  whose o r i e n t a t i o n s  were 

C c n t r o l l E d  by t h e  a n i s o t r o p y  o f  t h e  b a s e m e n t  r o c k s  u n d e r l y i n g  t h e  r e g i o n  

(PRICE, 1967). 

W 

Two p e r i o d s  o f  P u r c e l l  p l u t o n i s m  w i t h i n  t h e  Lewis t h r u s t  s h e e t  t o o k  

p l a c e  a t  1580 - 1400  m i l l i o n  y e a r s  a n d  1110 - 1073 m i l l i o n  years ( H U N T ,  

U 

1962). These g a v e  r i s e  t o  Moyie- type  c h l o r i t i z e d  d i o r i t e  a n d  d i a b a s e  s i l ls  

a n d  d y k e s  c o n c e n t r a t e d  w i t h i n  t h e  A l t y n ,  Appekunny,  G r i n n e l l ,  a n d  S i y e h  

F o r m a t i o n s ,  some o c c u r r i n g  a s  h i g h  i n  t h e  s t r a t i g r a p h i c  s e q u e n c e  a s  t h e  

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

r e s u l t e d  i n  t h e  e x t r u s i o n  of  a n d e s i t i c  l a v a s  b e l o n g i n g  t o  t h e  t r a c h y b a s a l t  

f a m i l y  ( H I J N T ,  1964). A t h i r d  p e r i o d  o f  i g n e o u s  a c t i v i t y  r e s u l t e d  i n  t h e  

i n t r u s i o n  of  l e u c o c r a t i c  a l k a l i c  i n t r u s i v e s  o f  C r e t a c e o u s  a n d / o r  T e r t i a r y  

a g e  (PilICE, 1962). T h e s e  u c c u r  a s  n a r r o w  d y k e s  a n d  i r r e g u l a r  a n a s t a r n o s i n g  

s t o c k - l i k e  mzsses, t r a c h y t e  b e i n g  t h e  most  comrngn r o c k  t y p e ,  w i t h  a s g i r i n e -  

a t i g i t s  a n d  a e g i r i n e  t r achy te s  a n d  S v e ; ; i t E s ,  l a t i t e s ,  f o l s i t c s ,  s n d  i n t r u s i o n  
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brecc ies  a l s o  being present  (PRICE,  1962). I t  i s  these  younger a l k a l i c  

i n t r u s i v e s  which a r e  concentrated w i t h i n  t he  Commerce Mountain area.  
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GEOLOGY CF COMMERCE CLAIM BLOCKS 

S t r a t i q r a p h y  

The Commerce Moun ta in  area c o n t a i n s  o u t c r o p  o f  r o c k s  o f  a l l  f o r m a t i o n s  

f r o m  t h e  A l t y n  t o  t h e  P h i l l i p s  ( s e e  F i g u r e  5). A p a r t  f r o m  t h e  i m m e d i a t e  

c o n t a c t s  w i t h  s i l l s  a n d  d y k e s ,  t h e s e  r o c k s  a re  unmetamorphosed .  Detai ls  o f  

t h e  l o c a l  s t r a t i g r a p h y  as  mapped by BADHAM (1972) are  g i v e n  below.  F o r  

a summary of  t h e  l o c a l  s t r a t i g r a p h i c  column see T a b l e  1. 

A l t y n  F o r m a t i o n :  

A p p r o x i m a t e l y  1000' o f  d a r k  f i s s i l e  s h a l e s  w i t h  d o l o m i t i c  h o r i z o n s  

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

F o r m a t i o n .  

Appekunny F o r m a t i o n :  

The b a s c  o f  t h i s  f o r m a t i o n  is  t a k e n  a t  t h e  l o w e r  o f  t w o  50' t h i c k  

d i s t i n c t  w h i t e  s a n d s t o n e  b a n d s  which  o u t c r o p ,  I O U '  a p a r t ,  t o  t h e  s o u t h  a n d  

west o f  t h e  claims. T h e s e  s a n d s t o n e s  a r e  o v e r l a i n  by a b o u t  20001 o f  g r e y  

a n d  g r e e n  f i s s i l e  s h a l e s  w i t h  o c c a s i o n a l  d o l o m i t i c  h o r i z o n s .  T h e r e  a r e  a n  

i n c r e a s i n g  narnher o f  i n t e r c a l a t e d  t h i n  w h i t e  s a n d s t o n e  b e d s  t o w a r d s  t h e  t o p  

o f  t h e  f o r m a t i o n .  

- G r i n n e l l  F o r m a t i o n :  

The b a s e  o f  t h i s  a p p r o x i m s t e l y  2000' t h i c k  f o r m a t i n n  i s  marked  by t h e  

i n c o m i n g  o f  - the f i r s t  r e d  b e d ,  wh ich  c o n f o r m a b l y  o v z r l i c s  t h e  Appekunny. 

The l o w e r  p a r t  of  t h e  G r i n n e l l  c o n s i s t s  o f  r e d  s i l ts  a n d  marls w i t h  b u f f  a n d  

g r e e n  h o r i z o n s  a n d  v e r y  r a r e  s a n d s t o n e  heds .  The s a n d s t o n e  b e d s  i n c r e a s e  ir! 

number a n d  t h i c k n e s s  u p  t h e  G r i n n e l l ,  making  u p  snmc 30% cf t h e  o u t c r o p  i n  

t h e  m i d d l e  Gr inne l .1  a n d  50% o f  t h e  o u t c r o p  i n  t h e  t ipper  500' o f  G r i n n e l l .  

The b u f f  and g r ~ m  h n r i z a n s  i n  *he lrit~ier G r i n n e l l  fire n o t  tr t ie tJedS: 



FORMATION k PHILLIFS 
GAT E W A Y I 

M i d d l e  

Lower 

M i d d l e  

Lower 

Midd le  

Lower 
____ 
Upper 

Lower 

LITHO LOGY 

Buf f  s h a l e s  w i t h  c a l c a r e o u s  a n d  a r e n a c e o u s  h o r i z o n s .  
Red s i l t s  a n d  s h a l e s - w i t h  s a x s t o n e  l e n s e s .  S a l t  c a s t s ,  
r i p p l e  m a r k s ,  s u n  c r a c k s  a n d  m u d - f l a k e  c o n g l o m e r a t e s .  
E u f f  l i m e s t o n e s  a n d  c a l c a r e o u s  s h a l e s  w i t h  good 
s t r o m a t o l i t i c  h o r i z o n s  ( h e m i s p h e r o i d - c o n t i n u o u s  l i n k a g e ) ,  
r i p p l e  m a r k s  a n d  s u n  c r a c k s .  
M a s s i v e  c h l o r i t i z e d  a n d e s i t e  f l o w  w i t h  up t o  50% 
c h l o r i t e - q u a r t z  f i l l e d  v e s i c l e s  i n  t o p  5 ' .  
I n t e r b e d d e d  g r e e n  s h a l e s  a n d  D u f f ,  c a l c a r e o u s  s h a l e s  w i t h  
t h r e e  d i s t i n c t i v e  2 '  t h i c k  q u a r t z  g r i t  b e d s ,  c o n t a i n i n q  

.-___ 

-___- 

f r a g m e n t s  of  g r e e n  s h a l c  a n d  c h l o r i t i z e d  a n d e s i t e .  
T h i n ,  h i q h l v  v e s i c u l a r  f lows .  

- 
-- 

- _ _ _ _ _ _ ~ - -  
Massive f l o &  wi- th  v e s i c u l a r  f l o w  t o p s .  
P i l l o w e d  f l o w s  w i t h  v e s i c u l a r  a n d  v a r i o l i t i c  h o r i z o n s .  
T h i n s  t o  n o r t h .  
I n t e r b e d d e d  f l a g g y  g r e e n  a n d  g r e y  f i s s i l e  s h a l e s ,  s i l t s  
a n d  s a n d s t o n e s .  
I n t e r b e d d e d  p a l e  s a n d s t o n e s  a n d  d o l o m i t e s .  A 30'  
s t r m a t o l i t i c  d o i o m i t e  ( p a r a l l a l  .to h e m i s p h e r o i d - c o n t i n u o u s  
l i n k a g e )  n e a r  t h e  t o p .  D o l o m i t e s  c o n t a i n  ' h e i r o g l y p h '  a n d  
'mo la r  t o o t h '  p a t c h e s  o f  l i m e s t o n e .  
Buff w e a t h e r i n g ,  b l a c k - g r e y  d o l o m i t e s ,  s h a l e s  a n d  
c a l c a r e o u s  s h a l e s .  Wel l -bedded ,  w i t h  s p a r s e  s a n d s t o n e  
d n i t s  _ _ _ ~  n e a r  t h e  b a s e ,  c o n t a i n i n q  p v r i t e  m i c r o n o d u l e s .  
I n t e r b e d d e d  x e d  s i l t s  a n d  s a n d s t o n e s  w i t h  s i l t  c l a s t s .  
50% s a n d s t o n e s  i n  6" t o  3 '  beds. 

T h i n s  t o  n o r t h .  

-~ 

-_______ 

I n t e r b e d d e d  r e d  a n d  g r e e n  s i l t s  a n d  marls a n d  s a n d s t o n e s ,  
d i t h  s i l t  c l a s t s .  30% s a n d s t o n e s  i n  1" t o  12" b e d s .  
Red marls a n d  s i l t s  w i t h  spars; g r e e n  s i l t s  a n d  1" t o  6" 
s a n d s t o n e  b e d s .  
i r e e n  sha ie s  a n d  i n t e r b e d d e d  s a n d s t o n e s ,  w i t h  t h e  
_ _ ~ _ _ _ _ _ _ _  

p r o p o r t i o n  c f  s a n d s t o n e  i n c r e a s i n q  t o w a r d  t h e  t o p .  
I n t e r b e d d e d  f i s s i l e  b l a c k  a n d  cireen s h a l e s ,  s i l t s  a n d  
2 c c a s i o n a l  f l a g s .  
50' d i s t i n c t i v e  w h i t e  s a n d s t o r i e  b e d s ,  nrIo(3' a p a r t .  
3 u f f  a n d  g r e e n  s h a l e s  a n d  d o l o m i t e s .  

The b a s e  i s - t a k e n  a t  t h e  lower o f  two 

TkIICHNESS ( f e e t )  
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T.4BLE 1: STRATIGRAPHIC CULIJMN - CUMNERCE CLAIM BLOCKS 

( a f t e r  Ei?DHF\M, 19'72). 
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b u t  h a v e  d e v e l o p e d  a r o u n d  t h i n  b e d s  a n d  l e n s e s  o f  c o a r s e r  s i l t  a n d  s a n d s t o n e ,  

p r e s u m a b l y  d u r i n g  p o s t - d e p o s i t i o n a l  g r o u n d  water p e r c o l a t i o n .  The  s a n d -  

s t o n e s  a r e  n o t  homagenotis a l o n g  s t r i k e  b u t  v a r y  f r o m  p u r e  t o  ' d i r t y ' ,  f r o m  

m a s s i v e  t o  l a m i n a t e d  t o  c r o s s - b e d d e d ,  a n d  f r o m  empty t o  s h a l e  c l a s t  b e a r i n g .  

I n  t h e  Lower a n d  m i d d l e  G r i n n e l l  ( a c t u a l  b o u n d a r i e s  a r e  n o t  d e f i n e a b l e )  t h e  

s h a l e  c l a s t s  a r e  u s u a l l y  g r e e n ,  b u t  g r e e n  a n d  r e d  o n e s  become m i x e d  i n  t h e  

u p p e r  G r i n n e l l .  

The s i l t s  c o n t a i n  r i p p l e  m a r k s ,  s u n c r a c k s  a n d  m u d - f l a k e  c o n g l o m e r a t e  

h o r i z o n s .  The s a n d s t o n e s  a r e  o f t e n  c r o s s - b e d d e d ,  h a v e  r i p p l e d  a n d  s c o u r e d  

b a s e s ,  a n d  c o n t a i n  s h a l e  c l a s t s .  The r o c k s  were d e p o s i t e d  i n  p a r t  i n  v e r y  

s h a l l o w  water a n d  i n  p a r t  s u b a e r i a l l y .  They a r e  i n t e r p r e t e d  a s  b e i n g  t h e  

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

c h a n n e l  spil .1.s (BADHAM, 1972). 

S i y e h  F o r m a t i o n :  

w 

The b a s a l  1 0 0 0 ~ - 1 5 0 0 ~  o f  t h i s  f o r m a t i o n  c o n s i s t  o f  w e l l - b e d d e d ,  b u f f -  

h i e a t h e r i n g  g r e y  a n d  b l a c k  s h a l e s  a n d  d o l o m i t e s ,  w i t h  s p a r s e  s a n d s t o n e  b e d s .  

The b a s a l  s h a l e s  a n d  d o l o m i t e s  a r e  o v e r l a i n  by a p p r o x i m a t e l y  400'  o f  

i n t E r b e d d e d  d o l o m i t e s  a n d  s a n d s t o n e s .  The d o l o m i t E s  a r e  a f t e n  a l g a l  

( h e m i s p h e r o i d  t o  p a r a l l e l ,  c o n t i n u o u s  l i n k a g e ,  i n d i c a t i n g  j u s t  s u b - t i d a l )  

a n d  o f t e n  c u n t a i n  i n c l u s i u n s  o f  g r e y  i i m e s t o r i e  w i t h  ' rmlar t o o t h '  

(DALY, 19?2) a n d  h e i r o g l y p h  s t r u c t u r e s .  T h e s e  a re  i n t e r p r e t e d  p a r t l y  a s  

b r e c c i a t e d  f r a g m e n t s  o f  a l g a l  mat a n d  p a r t l y  a s  s o f t  s e d i m e n t  b r e c c i a t i o n  

d u r i n g  c o m p a c t i o n  a n d  c e m e n t a t i o n  (ADSHEAD, 1953). T c w a r d s  t h e  c&:ntre o f  

t h e  m i d d l e  S i y e h  a 50'  t h i c k  a l g a l  d o l o m i t a  is a d i s t i n c t i v e  m a r k e r  a n d  

t o w a r d s  t h e  t o p  t h e r e  i s  a n o t h e r  s u c h  d o l o m i t e ,  30' t h i c k .  The d r 2 p o s i t i o n a l  

e n v i r o n m e n t  i s  i n t e r p r e t e d  a s  h a v i n g  Deer! s h a l l o u  l s g o c n a l  (BAC'!-lP.M, ?9?2) .  w 
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The u p p e r  S i y e h  c o n s i s t s  o f  2OO1-25O1 o f  w e l l - b e d d e d  f i s s i l e  a r g i l l i t e s  

V 

a n d  a r e n i t e s ,  w i t h  g r e e n  a n d  g r e y  s h a l e  b e i n g  t h e  d o m i n a n t  l i t h o l o g y .  

P u r c e l l  Lava:  

Between 2c101 a n d  4 0 0 '  o f  p i l l o w e d ,  m a s s i v e  a n d  v e s i c u l a r  g r e e n  t o  

p u r p l e  a n d e s i t i c  f l o w s  ( b a s a l t i c  a n d e s i t e s  a n d  t r a c h y b a s a l t s )  o v e r l i e  t h e  

S i y e h  w i t h  c o m p l e t e  c o n f o r m i t y .  The f l o w s  t h i n  t o  t h e  n o r t h ,  The v e s i c l e s ,  

which  may b e  r o u n d ,  e l l i p s o i d ,  amoeboid  o r  t u b u l a r  a n d  b r a n c h i n g ,  a re  f i l l e d  

w i t h  c h l o r i t e ,  q u a r t z ,  a n d  c a r b a n a t e  a n d  c o n t a i n  r a r e  s p e c k s  o f  p y r i t e  a n d  

c h a l c o p y r i t e ,  L a r g e r  vug c a v i t i e s  a re  l i n e d  w i t h  q u a r t z  a n d ,  o c c a s i o n a l l y ,  

p y r i t e ,  The l a v a s  a re  i n t e r p r e t e d  a s  b e i n g  e x t r u d e d  b o t h  i n t o  s h a l l o w  

water a n d  s u b a e r i a l l y  (BADHAM, 1972). 

S h e p p a r d  F o r m a t i o n :  

The a p p a r e n t  t h i n n i n g  o f  t h e  P u r c e l l  L a v a s ,  a n d  t h e  p r e s e n c e  o f  v u l c a r i i c  

f r a g m e n t s  i n  q u a r t z - g r i t  b e d s  i n  t h e  b a s e  o f  t h i s  f o r m a t i o n  t e s t i f y  t o  

u n c o n f o r m i i y  h e r e ,  shown a s  a d i s c o n f o r m i t y  i n  t h i s  a r ea ,  a n d  r e p r e s e n t i n g  

small  t e c t o n i c  a d j u s t m e n t s  t o  t h e  v o l c a n i c  e v e n t .  

The b a s a l  S h e p p a r d  c o n t a i n s  t h r e e  d i s t i n c t  q u a r t z - g r i t  b e d s ,  i n  70t  

o f  s h a l e s  a n d  c n l c a r g i l l i t e s .  A 30'  t h i c k  f l o w  a n d  s e t  o f  f l o w s ,  i n d i s t -  

i n g u i s h a b l e  f r o m  P u r c e l l  Lava i n  t h e  f i e l d ,  o v e r l i e s  t h e s e ,  a n d  i s  i n  t u r n  

o v e r l a i n  by 25C1 o f  s t r o m a t o l i t i c  d o l c r r , i t e s  ( j u s t  s u b t i d a l )  a n d  c a l c a r g i l i i t e s ,  

r e p r e s e n t i n g  a r e t u r n  t o  l a g o o n a l  c o n d i t i o n s  (BADHAM, 19721, The t o p  o f  

t h e  l a v a  f l o w  i s  r o p y  a n d  s c o r i a c e o u s .  

Gateway F o r m a t i o n :  

300'  o f  r e d  s i l t s t o n e  w i t h  s h a l e  a n d  s a n d s t n n e  h o r i z o n s  o v e r l i e  t h e  

S h e p p a r d  c o n f o r n a h l y  a n d  r e p r e s e n t  t h e  r e t u r n  o f  d e l t a i c  c o n d i t i o n s  (BADHAM, 

1972) .  The u v i t  i s  t y p i f  Zed by s ipp1.e  rrtarkA, suncracks, mud-f l a k e  cor,glorn- 
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e r a t e s  a n d  s a l t  casts.  

P h i l l i p s  F o r m a t i o n :  

50'  o f  b u f f  s h a l e s  o v e r l y i n g  t h e  Gateway F o r m a t i o n . t o  t h e  s o u t h e a s t  o f  

t h e  claims a re  a s c r i b e d  t o  t h e  P h i l l i p s  F o r m a t i n n .  

S t r u c t u r e  

The r o c k s  u n d e r l y i n g  t h e  Commerce a rea  a r e  f o l d e d  on  a n  e a s t e r l y -  

t r e n d i n g  a x i s  i n t o  l a r g e  t i g h t  a n t i c l i n e s  a n d  open  s y n c l i n e s  (F ) (see 

F i g u r e  51, which  a re  s e v e r e l y  d i s c o n t i n u o u s ,  a n d  o c c u r  m a i n l y  i n  t h e  o u t c r o p s  

o f  t h e  G r i n n e l l  F o r m a t i o n .  A s s o c i a t e d  m e s o - d r a g - f o l d s  a r e  p r e s e n t  i n  a l l  

1 

f o r m a t i o n s .  L a r g e  o p e n ,  n o r t h e r l y - t r e n d i n g  f o l d s  ( F  1, r e l a t e d  t o  t h e  

Akamina s y n c l i n e ,  h a v e  r e f o l d e d  t h e  F 1  s t r u c t u r e s  s o  t h a t  t h e y  h a v e  a d o u b l e  

p l u n g e .  F d r a g  f o l d s  a r e  o n l y  common near t h e  c res t s  o f  t h e  F a n t i c l i n e s .  

Good n o n - p e n e t r a t i v e  F a n d  F c l e a v a g e s  a r e  d e v e l o p e d  i n  t h e  a x i a l  

2 

2 2 

1 2 
r e g i o n s  o f  b o t h  F 1  a n d  FZ f o l d s  where  two e a s t e r l y - p l u n g i n g  F 

t h e  o u t c r o p  o f  t h e  Appekunny F o r m a t i o n  o n t o  t h e  w e s t e r n  Commerce Claims. 

The a x i a l  p l a n e s  o f  F d r a g  f o l d s  h a v e  b r o k e n  o c c a s i o n a l l y ,  a l l o w i n g  small 

' f a u l t s '  t o  d e v e l o p .  

r e c o g n i z e d  f a u l t s  b e i n g  j o i n t  p l a n e s  a l o n g  which  m i n o r  a d j u s t m e n t s  h a v e  

f o l d s  b r i n g  I 

1 
O v e r a l l ,  however ,  f a u l t i n g  is v e r y  m i n o r ,  m n s t  o f  t h e  

o c c u r r e d .  

I n t r u s i v e  Rocks  

'The t o p  o f  t h e  m i d d l e  S i y e h ,  t h e  u p p s r  S i y e h ,  t h e  P u r c e l l  L a v a s ,  a n d  

t h e  lower S h e p p a r d  a r e  i n t r u d e d  by numeraus  d y k e s  a n d  s i l ls  o f  d i a b a s i c  t u  

d i o r i t i c  c o m p o s i t i o n .  The z u n e  o f  m a j o r  i n t r u s i o n  s t r e t c h e s  f r o m  N o r t h  

V R i d g e ,  t h r n u g h  Gos3ai-i Mocrnt,ain tu A n d r a d i t e  Mount,ain i l i i t h  t h e  m;l jnr i  t y  
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of s i l ls  a n d  d y k e s  o c c u r r i n g  i n  t h e  t o p  4 0 0 '  o f  t h e  S i y e h  F o r m a t i o n .  

s i l ls  a n d  d y k e s  a s  mapped by BADHAM (1972) a r e  d e s c r i b e d  i n d i v i d u a l l y  i n  

T a b l e  2 a n d  a re  numbered ,  o r  l e t t e r e d ,  on F i g u r e  5. 

The  

Most o f  t h a  s i l l s  a re  p l a g i o c l a s e - h o r n b l e n d e  p o r p h y r i t i c  d i o r i t e s .  

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

a r e  common. The sills a r e  c h a r a c t e r i z e d  by a b u n d a n t  a m p h i b o l i t i z e d  

x e n o l i t h s ,  c h i l l e d  m a r g i n s ,  b a k e d  h o s t  r o c k s  a t  t h e  c o n t a c t s ,  a n d  l a t e  

magmat ic  s e g r e g a t i o n  p o d s ,  v e i n s  a n d  d y k e s .  N o d u l e s  c o n t a i n i n g  o l i v i n e ,  

p l a g i o c l a s e ,  a n d  p y r o x e n e  h a v e  b e e n  n o t e d .  H - f e l d s p a r  a n d  q u a r t z - b e a r i n g  

p o d s  o c c u r  f r e q u e n t l y  a n d  t h e  l a t e  magmat ic  d y k e s  a n d  v e i n s  a r e  o c c a s i o n a l l y  

K-feldspar-hornblende-biotite p o r p h y r i t i c ,  b u t  a r e  more g e n e r a l l y  p i n k  a n d  

a p l i t i c .  L o c a l  s e g r a g a t i o n  p o d s  of b i o t i t e  w e r e  o b s e r v e d  i n  t h e  t h i c k e r  

s i l ls ,  a n d  l a t e  dl 'kes  o f  f i n e  q u a r t z - f e l d s p a r  w i t h  l a r g e  b l . e h s  o f  g o l d e n  

mica ( p h l o g o p i t e  ?)  h a v e  b e e n  n o t e d .  

W 

The sills a r e  n o t  s t r i c t l y  s t r a t a b o u n d  b u t  jump o n  j o i n t  p l a n e s ,  

h a v e  a p o p h y s e s  a n d  o f f s h o o t  d y k e s  a n d  s i l ls ,  a n d  may b i f u r c a t e  a n d  r e j o i n .  

They a r e  f r e q u e n t l y  b o t h  f e d  hy a n d  c u t  by d y k e s  o f  i d e n t i c a l  t e x t u r e  a n d  

c o m p o s i t i o n ,  No i n t m s i v e s  h a v e  b e e n  n o t e d  b e l o w  a more d i a b a s i c  s i l l  

( s i l l  ff. 1 4  - see T a b l e  2) o u t c r o p p i n g  i n  t h e  m i d d l e  S i y e h .  

O r l l y  orie s i l l  ( s i l l  # 11) is  a s c r i b e d  t o  t h e  P r e c a m b r i a n  p e r i o d s  o f  

i n t r u s i v e  a c t i v i t y ,  t h e  r e m a i n d e r  r e p r e s e n t  a p e r i o d  o f  l a t e  C r e t a c e o u s  

a n d / o r  T e r t i a r y  i n t r u s i v e  a c t i v i t y .  The t e x t u r e  a n d  m i n e r a l o g y  o f  t h e  d i o r i t e s  

suggest; t h a t  t h e y  w e r e  i n t r u d e d  a t  f a i r l y  low t e m p e r a t u r e s ?  a t  s h a l l o w  

d e p t h s  sild u n d e r  hyd;.ous c o n d i t i o n s  (BADHAM, 1972) .  
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S I L L S  - 
S I L L  W. THICKNFSS ( f t )  DESCRIPTION 

1 

2 

3 
b 

5 
6 

7 

15 

>ion 

10 

10 

10 
10 

15-20 

5-10 

3-10 

5-15 

>loo 

I O  

10 

90 

UnmInerollzad ~ d l m - p r e l n E d  d l o r l t e .  

'5111 WnuntaIn 5111'. W e t l y  grey, unmln- 
a r a l l i s d  dlor l ta .  but contnlna pepma:ltlc, 
q u a r t z - r i c h  and  H - f a i d s p a r - r l c h  e a t c n e s  

and l e t s  d y k e l a t e .  lhu base etaps noer 
the P u r c a l l  Lsva-Sheppard c o n t a c t ,  and 

c o n t a l n s  many l a r g e  b l a c k s  o f  Sheppard 

aedlment. Tha s o u t h e r n  c o n t a ~ t  ul th  t h e  

P u r c e l l  Lava i o  U J l I  exposed u I t h  t h a  lava 
Impregnated w i t h  15-2B s u l p h l d a  ( P u ? m ) .  
Fed by dyke ( a ) .  

UnrnlneralIzud O l o r I t s .  Fed by dyke (a). 
Unlform d l o r l t e  0111. UnmIneralIzsd In 
It2 e a s t e r n  c u t c r o p .  but on Gussan bountaln 
conta lne up to 5% Py>Po. Svr rcundlnp  sed-  

lments Impregnated with  Py. 

S I m I l a r  t o  ( L ) .  

D l a r l t e .  The 6111 End eur roundlng  sudlments  

aro u e l l  clnerel12ed. On Gossan W u n t e i n  

t h e  s u l p h l d e a  Concantrate up t o  5% In t h e  

carqlns of t h o  0111, end c r o p  t o  Yg in 
t h e  c o n t r a 1  port lans.  Py>Po.  

very  I r r egu la r  d i o r l t o .  5 - l a  Py)Po 

Tnrougnout I t s  outcrop. intrudes t h o  s l d -  

d l o  t o  upper S i y e h  Contac t  and h a s  sparee 

blocke  o f  S t r o m a C o l I t l c  dolomlto  caught up 

In I t a  base. The s h a l e s  sSDv9 a r e  vu11 

mInerall26d w i t h  p y r i t e .  NO aulphldl!Q 

we10 Observed below. 
D i o r i t e .  v e r y  s m a l l  p a t c h e s  or up to 1% 

Bulphlde I n  Southorn  outcrop .  

S l m I I s r  t o  ( 8 ) .  

S I n l l a r  to ( 8 ) .  H I . . a r a l l z r d  w l t h  1% p y r l t a  
on Andradite UountaLn. SurrorrndinG r o c k s  

not  mInere l lzed .  ( ICa) and (1Cb) appear 
t o  be barrsn c o n t l n u a t l o n s  of  (10). 
HosLiy grey  d i o r l r a  but  u i r n  vnrying 

t e x t u r u  End g r a i n  0 1 2 ~ .  i isntvl ly  ahearad  

I n  p l a c e s  wl th  t h e  s h e a r  p l a l r u s  h e a v i l y  

a p I o o t l z o d .  Banoath Nar th  R1ilr;e t n s  a l l 1  

10  a polvpnaso m!ktirre o f  d l o r i t n  and 

egenita a t  l e a s t  300' l h l c k .  I t  I n  Tu11 

o f  a p l d u t I i e d  e h e a r s  h e r e  and has  many 

dykss  and velna exrendlng  upward f rom I t .  
A l l  t h e  rccks abo\re I t  B C H  blauchod but 

they  era u n a f f e c t e d  5' balow I t .  UnnIn- 

era1 I led. 
Well-rn?nerallzud d l O r I t e  0111. F6d Ily and 

c u t  by vortlcFt1,  n l n e r a l l z w d  dykaa. 

' P u r c o l l  S I i l ' .  UnmInera l I r sd  d l a r l t a  e l l l .  

A;soars :w Slrurcate I n  Shs6p:rd 1Irnn:oaos. 

Dla tmsa .  100' bctlow ( 1 1 ) .  SPdtments b l a a -  

chnd  f o r  20' an unch slde. SedImenta and 

8111 unmInerolI?nd. 

, 

O W E S  
~ 

DYHE hO. THICKNESS ( I t )  DESCRIPTION 

a 

b 

C 

d 

0 

f 

0 
h 

J 
k 

m 
n 

P 

9 
r 
B 

t 

U 

" 
W 

EO 

3 

2-5 

2-5 
4 

3-10 

5-10 

5-10 

3 
2-5 

2-5 
2-5 
2-5 
2-5 

2-5 

2-5 
2-5 

2 

1 

5 

U m I n s r a l I z a d  d i o i l t a  f e e d e r  dyke t o  allla 
( 2 )  and ( 3 ) .  

PlnkISh. t r a c h y t l c .  Byeni t0  dyke. 

Unmlneralized. 

Q u a r t z - f e l d s p a r  dyks  w l t h  b l e b e  of  golden  

mlce End sparsa p y r l t a .  

S i m l l x r  t o  ( c ) .  

Olorlte  v l t h  1% p y r i t e .  

DlorIta w l t h  1-34; p y r l t a  and  p y r r h o t i t e .  

W O s t  of I t s  c u t z r o p  Is I n a c c o s s I b l o .  

S I m I l a r  t o  ( f ) .  

SImllar t o  ( f ) .  

Unmlneralized d i o r l t e .  

( k ) ,  (m). (n), ( p ) ,  (q) ,  (r) ,  (e), ( t ) ,  

form a complex natwork of v e r t l c a l  oykaa 

or vel1 r n l n e r s l i z s d  d l o r l t e .  H l n e r e l I z a t I o n  

f r o m  H-3X. P y r i t e  end p y r r h o t l t e  v a r l e e  
l a t a r a l l y  and I s  g e n e r a l l y  lover In t h e  

c e n t r a l  purtIone. 
See (k ) .  

s e e  (k) .  

Sea (k) .  

Sea (k) .  

SEE (k) .  

See ( k ) .  

Sse ( k ) .  

Q i l e r t z - f n l d a ~ a r  6.ykn ~ 4 t h  bleos of golc!en 
slra and rxperan p y r l t s .  

Bsrren PIro-grnIned  d l o r i t s .  

OIscontinuoue s e r n i t r s c h y t i c  ayanlte. 
Unmlnera i l r sd .  

I n  a d d l t l o n  t h e  s e c t i o n  f r o m  Gienan Hountaln tc North  Ridgu, ebovo 

t h e  100' s i l l ,  l a  l a c e d  by a coniplax n e t u o r k  of thlii .  u n m I n r r a l I r e d  

dykae, a l l l a  und v a l n s  I n  tho dolcrn l t sa  and Eandstones.  
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M i n e r a l i z a t i o n  

E c o n o m i c a l l y  s i g n i f i c a n t  m i n e r a l i z a t i o n  w i t h i n  t h e  Commerce M o u n t a i n  

area i s  of t h r e e  t y p e s :  (1) Cu/Ag w i t h i n  t h e  s e d i m e n t s ,  (2)  Cu/Ag w i t h i n  

q u a r t z - c a r b o n a t e  v e i n s ,  ( 3 )  Au/Ag w i t h i n  t h e  d i o r i t i c  i n t r u s i v e  r o c k s .  

S u l p h i d e s  w i t h i n  t h e  c o n t a c t  z o n e s  s u r r o u n d i n g  t h e  i n t r u s i v e s  may c a r r y  

g o l d  values  b u t  a r e  t r e a t e d  i n  t h e  t h i r d  g r o u p ,  Many o f  t h e  i n t r u s i v e s  

c a r r y  m i n o r  c h a l c o p y r i t e  a n d / o r  g a l e n a  b u t  t h i s  m i n e r a l i z a t i o n  i s  n o t  

e c o n o m i c a l l y  s i g n i f i c a n t .  

S e d i m e n t s  

A l t y n  F o r m a t i o n :  

Many o f  t h e  b e d d i n g  p l a n e s  i n  t h e  s h a l e s  a r e  c o v e r e d  i n  a t h i n  p l a t i n g  

o f  p y r i t e ,  b u t  no  o t h e r  m i n e r a l s  h a v e  b e e n  n o t e d .  

- Appekunny F o r m a t i o n :  - 
P y r i t e  o c c u r s  as  t h i n  smears on j o i n t  p l a n e s  i n  t h e  s h a l e s  a n d  p y r i t e  

a n d  h e m a t i t e  b l e b s  a r e  p r e s e n t  i n  sone o f  t h e  u p p e r  s a n d s t o f i e s .  No c n p p e r  

minerals have  b e e n  n o t e d .  

G r i n n e l l  F o r m a t i o n :  

S e c o n d a r y  h e m a t i t s  i s  common i n  many o f  t h e  s s n d s t o n e  b e d s ,  u s u a l l y  

c r y s t a l l i z e d  f r o m  p r i m a r y  d e t r i t a l  i r o n  o x i d e s ,  t h e  l a g  c o n c e n t r a t E s  on  

c r o s s - b e d  f o r e s e t s .  P y r i t e  o c c u r s  l e s s  f r e q u e n t l y  i n  t h e  s a n d s t o n e  b e d s ,  

u s u a l l y  a s  small b l e b s  d i s s e m i n a t e d  amongs t  t h e  q u a r t z  g r a i n s ,  a n d  as  p a r t i a l  

r e p l a c e m e n t s  o f  g r e e n  s h a l e  c l a s t s .  

The c o p p e r  m i n e r a l s  b o r n i t e ,  c n v e l l . i t e ,  c h a l c o c i t e ,  arid c h a l c o p y r i t e ,  

w i t h  s e c o n d a r y  m a l a c h i t e  a n d ,  r a r e l y ,  a z u r i t e  a r e  f o u n d  i n  s m e  o f  t h e  

s a n d s t o n e  b e d s .  T h e  c o p p e r  m i n e r a l i z a t i o n  i s  c o n r i n e d  t o  t h e  ' d i r t y '  a n d  

w c l a s  ; - b e a r i n g  p o r t i o n s  a f  t t i c  s a n d s t o n e  b e d s  a n d  has o c c a s i o n a l l y  been  
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n o t e d  i n  t h e  s u r r o u n d i n g  s h a l e s .  The s u l p h i d e s  o c c u r  a s  d i s s e m i n a t e d  b l e b s ,  

o r  as  p a r t i a l  o r  c o m p l e t e  r e p l a c e m e n t s  o f  g r e e n  s h a l e  c l a s t s .  No c o p p e r  

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

c o p p e r  m i n e r a l s  s e e n  i n  s a n d s t o n e  b e d s  c o n t a i n i n g  r e d  c las t s .  

Each s h o w i n g  o f  c o p p e r  m i n e r a l i z a t i o n  i n  t h e  G r i n n e l l  F o r m a t i o n  i s  

d e t a i l e d  i n  T a b l e  3 a n d  l o c a t e d  on  F i g u r e  5.  

S i y e h  F o r m a t i o n :  

S a n d s t o n e  b e d s  n e a r  t h e  b a s e  o f  t h e  S i y e h  F o r m a t i o n  c o n t a i n  g r a i n s  o f  

p y r i t e  a n d ,  w i t h i n  30' o f  t h e  base, o n e  b e d  h a s  a b o u t  5% m i c r o n o d u l e s  of  

p y r i t e .  D o l o m i t e s  w i t h i n  t h e  b a s a l  500' o f  t h e  f o r m a t i o n  h a v e  b e e n  o b s e r v e d  

c a r r y i n g  m i n o r  g a l e n a  a n d  s p h a l e r i t e .  

P u r c e l . 1  Lava: 

W S p e c k s  o f  p y r i t e  a n d  c h a l c o p y r i t e  o c c u r  w i t h i n  v e s i c l e s  w i t h i n  t h e  

l a v a s .  L a r g e r  vug c a v i t i e s  a r e  o c c a s i o n a l l y  l i n e d  w i t h  p y r i t e .  No p r i m a r y  

m i n e r a l i z a t i o n  h a s  b e e n  s e e n  i n  t h e  ma t r ix  o f  t h e  r o c k s .  

S h e p p a r d  F o r m a t i o n :  

M i n e r a l i z a t i o n  w i t h i n  t h e  S h e p p a r d  l a v a  f l o w  i s  s i m i l a r  t o  t h a t  w i t h i n  

t h e  Purce1.l  l a v a s ,  No m i n e r a l i z a t i o n  h a s  b e e n  o b s e r v e d  w i t h i n  thR S h e p p a r d  

s e d i m e n t s .  

Gateway F o r m a t i o n :  

No c o p p e r  m i n e r a l i z a t i o n  h a s  b e e n  o b s e r v e d  w i t h i n  t h e  Gateway s e d i m e n t s .  

P h i l l i p s  F o r m a t i o n :  

Two 6-8' d o l o m i t e s  c a r r y i n g  v e r y  f i n e - g r a i n e d  b o r n i t e ,  c o v e l l i t e ,  

h e m a t i t e ,  arid rc ia lachi te  occu r  a p p r o x i m a t e l y  100 s t r a t i g r a p h i c  f e e t  a p a r t  

i n  t h e  s o u t h e a s t  Cornnierce aIiea ( s e e  F i g u r e  5). 
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DESCRIPTION 

Thinly  bedded (<12') s a n d s t o n e e  c s r r y  b o r n l t e ,  n a l a c h l t e ,  and h e m e t l t e ,  boch raplecing green s h a h  c l a a f s  l n  the Bendstone u n l t s  

arid 0 s  d l s e s m i n e t e d  b l a b s  f n  t h e  S B n d O t O l l E E .  The b o r n i t e  IS ClSErly not a primary minere l .  

t h e  oands tone  beds ,  b u t  l e  not Contlnuouo e l o n g  t h s  bad, occurring only over some f i v e  y a r d s  a l o n g  e t r lke .  
Copper m l n e r a l l z b t l o n  l e  c o n f l n a d  t o  

5imllsr t o  ( A ) .  

5% born l t e  v l t h  n l n o r  h e m e t l t e  1s  found replacing green s h a l e  c las ts  I n  e 2. s a n d s t o n s  bed @bout 350 e t r s t i g r e p L l c  f e a t  e b o w  tho 

Daeo of the G r l n i i s l l .  

0nd smell  pafchee  ( n o t  oxcssd lng  ~ 3 )  of  c h a l c o p y r l t e ,  b o r n i t e ,  C o v e l l l t e ,  ChsICocltE. t e t r d h u d r l t e  ( ? ) ,  and p y r i t e  E T E  p r e s e n t  Ln 

n l n e  of t h e s e  bods. Rhout 1500 S t r a t i q r a p h l c  f e e t  UP l n t o  thi G r l n n e l l ,  f l u s  beds (12-?8")  c o n t a l n  u p  t o  5% c h a l c o p y r l t e ,  p y r i t e ,  

and D o r n i t s  on t h e  edqee Of g r e m  Shdla  C l u s t s  and E G  dlaoemlndl rd  b labs .  i n  e l l  m l n e r a l l z s d  Bsndstclnes t h C  s u l p h l d e a  a r e  prrswnt 

Ln the 'dirtier' (1.e. g r e a t e r  s l l t  c o n t e n t )  sanoetone beds ,  Bnd where Chess beCGme ' c l e a n e r '  l e t a r a l l y  i l ls  proportion o f  s u l p h i d s  

d s c r e ~ s ~ a .  

f l a l a c h l t s  and sparse  c l d c o p y r l t s  occur i n  en i t '  sand5tOne 60' from t h e  t o p  o f  t h e  G r i n n n l l .  

nlnor nia lachl t s  an0  c h a l c o p y r l t s  a r e  present 111 t n e  t o p  400' o f  t h e  iorrnatlun. P l~proxlmate ly  LQO-5flU' from t h c  t o p  a 20' t h i c k  

s a r l e o  o f  sandstorIe bed3 c0ritair.o m a l a c h l t e ,  tmrr i i :~ ,  c h a l c o p y r l t e ,  c h a l m c : i t > ? ,  and p y r l t o .  The t h l c i e s t  bed (3-5') c o n t a l n s  

2-3% copper s u l p h i d s s  c o n c e n t r a t e d  l n  s h a l e  c l n s t e  s n d  s h a l e y  l e n s e s .  

ChelCopyrlLe end h i r n l t e  I n  l m s o s  and p o d s . .  

A small lens  of copper mlnora le  (main ly  c h e l c o p y r l t s )  occure ouer  3 l  i n  tdo a d j o l n l n g  6. t h l c k  beds. 

I n  t h c  mlddle G r l n n s l l  two eands tona  heds ca r ry  c h a l c o p y r i t e  and malach1:e. 

Tho sscond l e  approximate ly  3 '  t h i c k  a r d  l e  e rposcd  f o r  150-ZCO'  on a d l p - ~ l o ~ i a .  Smal l  v n r t l c n l  q u a r t z - f l l l s d  j o l n t s .  o a r a l l e l  

p y r i t e  and c h a l c o c l t e  (7) occur i n  t h e  beo. 

mlnerallzad over i ts  whols n u t c r o p  hers ,  I n  t h e  cor0 O F  an F1 eyncl lne .  

The f o u r t h  sandstone (12") from tile top o f  t h s  rfoqe c 8 m t a l n e  Qresn and r e d  s h a l e  c l a e t o  snd hea b l e b s  and Smedrs of  c h a l c o c l t e  

e t  btltwean 3 ard 5% presani  w a r  i t a   nul lo o.ncrop. 

ovzr 3 ' .  

Q u a r t z - s l d c r l t a  ,icFns up t o  1' I n  w i d t h ,  carrylnq c a n c e n t r a t i o n s  uf t s t r i l h e d I l t e ,  c h a l c o p y r l t e ,  p y r l t e ,  n l a l a c h l t e ,  end a z u r i t e ,  
occur  l n  mlmr f in l l tE  1.7 t h e  c o r ~ u  a i  two t l g h t  e n t l c l l n n s .  5mal l  Urnomtbi of  q a l u n s  havu 6182 bear, no tsd .  The G l l n n e l i  rochs  re 

bleECllL!d P O P  U p  tfl 150' from t n E  Veins. I ron ,  End lOGd s u l p h l d e e  

400 s t r e t i g r s p h i c  f e e t  above tha  b a s e  t h l n  aandstonas (2-20') occur  epproxlmate ly  euery  5'  1" r e d  e h o l n s ,  

S u l p h l d e s  e re  c o n f i n e d  t o  t h e  s a n d s t o n e s  and do n o t  pers i s t  l a t e r a l l y  fo r  more than  3UO'. 

Two o t h s r  mlnor  bBds ( < 6 ' )  w i t h  

Below t h l s  hed 5 t h l n  sands tone  bsds c o n t a i n  b l r b s  o f  

The f i r s t  l e  & "  t h i c k  Bnd (1% Cp l a  pressnt  Gver  3' .  

t o  F1, c u t  t h e  r o c k  and both  t h o s e  and t h e  budding u l a n e s  are Cuvered 10 C h d l c o p y r l t s  ail0 malacnl t f i .  Dissemlnatsd  !rlebu of  c h a l c o -  

The Jo l r l t lng  h a s  s t e p p e d  :ha bed p i v l n g  en l l l u e l o r l  of  g r c a t a r  t h i c k n e s s .  The bed l e  

Tna t l i l r t e n n t h  asmytone from t n e  top 1s 6" t h l c 4  and  c a n t a i n n  1% c%lroc::s 

SafldStOnE beds w l t h l n  L n R  blsached  Ion0  cornonly  contuln c o p p s r ,  

but t h o  mlnera l1 ;a t lon  doar noc p r r s l e t  l e t c r a l l y  beyond t h e  a l t e r s d  zone. 

baartrlg e a n d e t o n e - a r g l l l l t e  u n l t s  occur snd  pers i s t  f o r  up t o  5G'  f r o i n  tne v e i n .  These c o n t a l n  a insemins tc r l  b l e b 5  o f  c h s l c u c l t e  

and c n a l ~ ~ p y r l t ~  u p  t o  3% l r i  c o n c e n t r a t l o n .  

quartz  Q r a i n s  ( t c t r a h s o r l t o  71, 2nd E O ~ U  c n r l c o p y r l t s  ULiicks. 

ehsr j i ly  a i  t i in  uxvrrtau o f  rho o t n e r  m l n a r a l s .  kuaplqg  a c o n c e n t r e t l n n  01 1-57, sulp:. ldsi .  

Them m l n s r a l l z e d  bedr: do not  persisr  l u t n . - a l i y .  b u t  fade  o u t  by the i.nd of t h o  bisiJchfO zolic. 

The I C D  600' oP Grinnsil c u n t a l n s  three 6aa>dbtouus ( Z - : ' )  u l t h  minor p y r i t e ,  m-.lachlto, i h ? l c n ? y r i t a  (up t o  E;). 

1530' souti! 0 7  (ti). F u r  coppcr-ccarir.,j  o u n m t m t 6  occur  I n  t h e  top  5Di l '  o f  G r i n n e l l :  t-u 2 - 4 "  u:th c h e l c u p y r l t a ,  nid lnc i i i t e ;  

orie 6" u l t h  c h e l r u c l t s ,  b o r n l t e ,  rno lachl te ;  ufin U '  u l t h  aperaa c l m l c o p y i i t a .  Nlriatosn r n p y e r - b z a r l n g  OandEtoiiee a r e  present 1" 

the  l n t s i v e l  5CO-600' from ti16 to:? of  thn t i r l n n e l l ,  t o t s l l l h q  -3U' (2"-9' m z h  bed) .  l h e s e  bedti carry p y r l t e ,  c i m l c ? ; i r l t e ,  

c h e l c o c l t s ,  covnl l i :e ,  b o r n i t s ,  i r3?s ih i18 .  

OnE t u f f  usztherl!mg bed o u t c r u c s  wi th  dn 8-12" 58ndstO11E tied I n  thu  Center  c a n y l n r ;  B!IunilB!:l h r n l t c ,  cho1;oc:Le. i o u a l l l l e ,  ,ofidla- 

c h i t e .  Tnc bsd hiJS b n m  t r a r o d  (wltn mInerP:lzotlo:!) f o r  ZOO' n o i t h  nnd l n t e r r n i l t a n t l y  f n r  2000' south. 

O n  t h s  s o u t h  n i d c  of t h e  50uthm03t v e i n  t h r e e  couper- 

50' t o  tho n o r t h ,  i n  thn rusty zona. 78 bods or s e t s  of bedm (3'-5*) c o n t a i n  c:ralco- 

p y r i t n .  bOrnltE a n d  m e l e C t l l t 0 .  The lorier n i n e  h U V E  bel.u&an isb an0 5% o f  c h e l c o c l t e  b l e b s ,  6 Olack s o f t  mlnorul  enearel! s r o u n d  

I n  t h s  u:~p.'r nlnn boos lbu  p r u y d r t l o n  o r  c h s l c o p y r l t e  Incrrueee 
Mulechi t s  nnd ezurIte n r e  w e l l  devolnpsa. 

TbrO 211' th lcL Odrk flf lCl-g~d~GCd C l a b d S E  5111t: 3ZCur a t  t h e  Cop U f  tllil Gr:nl>e?l m d  215' below t n e  top. Thiire l e  a 8udlzn  change 
I n  baddlng  a1tl:udc b e l o w  t h e  l w s r  n i l i .  

Ena melachlte. Dnc 6" c; t o n e  WLth rnlnur ~ ~ ~ ~ i ~ t c h l t s  I n  ~p?enent  rpproxlm:?t.Z!y lm' 2el -Z  :hi :up 0: thh Gi.lnms1i. h j l l  anounte 

of dlssumlnatci:  c a e l c o w , r i t e  uccur  I n  asridetone D B ~ U  l [ l l l - X ! U '  below thv  top .  I ~ i c l c G l n y  M l 2 *  buo mrryl ray  born l tc? ,  c n o l c a p y r l t v ,  

p y r i t a ,  wid n . u l a r n i t s .  

i t < v u r a l  very t l i lr :  saladstones presdlit  l r !  t:ie b l y e n  nhoi,h' ?lid l o p  a l l 1  Larr)'  p y i l t s  
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V e i n s  

On t h e  west face  o f  F a u l t  Moun ta in  t h e  G r i n n e l l  F o r m a t i o n  h a s  b e e n  

f o l d e d  i n t o  two t i g h t  a n t i c l i n e s  ( see  F i g u r e  5). The c r e s t s  o f  t h e s e  a n t i -  

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

been  r e m o b i l i z e d  f r o m  t h e  s a n d s t o n e  b e d s  a n d  d e p o s i t e d  w i t h  c a r b o n a t e  a s  

v e i n s  i n  p a r t s  o f  t h e s e  c r a c k s .  Where b e d d i n g  is  p a r a l l e l  t o  t h e  v e i n s ,  

t h e  s a n d s t o n e  b e d s  a r e  r e c r y s t a l l i z e d  t o  q u a r t z i t e ,  a n d  t h e  v e i n ,  a s  s u c h ,  

i s  a bed.  S u c h  ' b e d s 1  can s o m e t i m e s  b e  t r a c e d  l a t e r z l l y  t o  a p o i n t  where  

t h e y  c r o s s c u t  t h e  b e d d i n g  a n d  f o r m  a ' v e i n 1 .  The v e i n s  a r e  p o d i f o r m ,  b e i n g  

w i d e r  a t  s l i g h t  k i n k s .  

f r a c t u r e  pods .  

O f t e n  t h e r e  a r e  small  o f f s h o o t s  a n d  n e a r b y  t e n s i o n  

The s o u t h  v e i n  i s  g e n e r a l l y  b a r r e n  where  i t  t r a n s e c t s  t h e  G r i n n e l l ,  

w a l t h o u g h  b l e b s  of  c h a l c o p y r i t e  a r e  s e o n ,  i n  p l a c e s  u p  t o  5%. Minor  g a l e n a  

h a s  a l s o  been  r e p o r t e d .  T h i s  v e i n  d o e s  n o t  t r a n s e c t  t h e  S i y e h  a n d  t h e  s i l l s  

h i g h e r  LIP on F a u l t  Mounta in .  

The n o r t h  v e i n  i s  more r e g u l a r  t h a n  t h e  s o u t h  v e i n ,  a l . t h o u g h  i n  p l a c e s  

i t  d o e s  p i n c h  O L I ~ ,  t o  r e a p p e a r  h i g h e r  i n  t h e  s t r a t i g r a p h i c  s e c t i o n .  Tetra- 

h e d r i t e ,  c h a l c u p y r i t e ,  p y r i i e ,  m a l a c h i t e ,  a n d  a z u r i t e  a r e  p r e s e n t ,  cornrnnnly 

c o n c e n t r a t e d  n e a r  i r r e g u l a r i t i e s  i n  t h e  v e i n  wall.. Numerous o f r s h o o t  v e i n s  

a n d  t e n s i o n  F r a c t u r e  pods  a r e  p r e s e n t  n e a r  t h e  main  v e i n .  The n o r t h  v e i n  

c u t s  t h e  S i y e h  a n d  p a r t s  o f  t h e  u p p e r  G r i n n e l l  s e d i m e n t s  b u t  f a i l s  t o  

t r a n s e c t  t h e  s i l l s  w i t h i n  t h e  S i y e h  h i g h e r  u p  on  F a u l t  Moun ta in .  

The Gr inne l .1  r r r c k s  a r e  s e v e r e l y  b l e a c h e d  t o  t h e  n o r t h  o f  t h e  s o u t h  

v e i n ,  f o r  1@0-$50' ,  aiid t h e  b e d s  f o r  t h E  f i r s t  50' n o r t h  of  t h e  ve i f i  a r e  

w e a t h e r e d  r u s t y .  These b l e a c h e d  b e d s  ( p a l e  Green and brown)  c a n  be  t r a c e d  

l a t s r a l l y  i n t a  t h e  ncrinsl r e d  zaccass ion  c x c z g t  i n  t h e  lowor  p n r t  o f  t h c  
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s e c t i o n  where  a s e g m e n t  o f  Appekunny h a s  a p p a r e n t l y  b e e n  f a u l t e d  i n t o  t h e  

c o r e  o f  t h e  a n t i c l i n e .  T h e r e  i s  a small amount  o f  b l e a c h i n g  a r o u n d  t h e  

n o r t h  v e i n .  

I n t r u s i v e s  

A l l  o f  t h e  d i o r i t i c  r o c k s  c o n t a i n  some p r i m a r y  s u l p h i d e s ,  m a i n l y  

p y r i t e  a n d  p y r r h o t i t e ,  w i t h  r a r e r  c h a l c o p y r i t e  a n d  g a l e n a .  However ,  i n  

b o t h  i g n e o u s  a n d  s e d i m e n t a r y  r o c k s ,  m a j o r  a m o u n t s  of  m i n e r a l i z a t i o n  a r e  

a l m o s t  e n t i r e l y  c o n f i n e d  t o  t h e  u p p e r  S i y e h  s h a l e s .  

S u l p h i d e  m i n e r a l i z a t i o n  i s  near ly  a b s e n t  where  t h e  s i l ls  i n t r u d e  

m i d d l e  S i y e h  r o c k s .  The s a n d s t o n e s  a n d  l i m e s t o n e s  a r e  b l e a c h e d  a n d  r e c r y s -  

t a l l i z e d  a n d  t h e  g r o w t h  of e p i d o t e ,  a n d r a d i t e ,  i d i o c r a s e  ( ? I ,  g r o s s u l a r i t e ,  

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

t h e  d a l n m i t e s .  For  i s O l a t R T 1  s i l l s ,  b l e a c h i n g  a n d  metamorphism is n o t  a p p a r -  

e n t  beyond  20' f r o m  t h e  c o n t a c t s ,  b u t  i n  z o n e s  o f  m u l t i p l e  i n t r u s i o n  t h e  

metamorphism i s  more w i d e s p r e a d .  Where t h e  s i l ls  i n t r u d e  u p p e r  S i y e h  r o c k s  

b o t h  t h e y  a n d  t h e  s h a l e s  a re  o f t e n  w e l l - m i n e r a l i z e d .  The P u r c e l l  l a v a s  a r e  

commonly e x t e n s i v e l y  r e p l a c e d  by s u l p h i d e s  a l o n g  c o n t a c t s  w i t h  s i l ls .  

M i n e r a l i z a t i o n  i s  nclt e v i d e n t  i n  ShEppard  r o c k s  i n t r u d e d  by s i l ls .  

The d y k e s  a r e  more commonly m i n e r a l i z e d  t h r o u g h o u t  t h e i r  l e n g t h s ,  b u t  

some a r e ,  n e v e r t l i e l e s s ,  b a r r e n .  

The s u l p h i d e s  a r e  p r e s e n t  i n  t h e  s e d i m e n t s  a s  m e t a b l a s t s  a n d  a s  p l a t i n g s  

on  b e d d i n g  a n d  j o i n t  p l a n e s .  T h e r e  i s  no  s i g n  o f  s k a r n  on c o n t a c t s  b e t w e e n  

i n t r u s i v e s  a n d  l i r n e s t o n c s ,  a n d  o n l y  a few small p a t c h e s  o f  m a l a c h i t e  h a v e  

b e m  s a e n  ori s u c h  c o n t a c t s ,  The s u l p h i d c s  i n  t h e  i g n e o u s  r o c k s  o c c u r  a s  

d i s s e m i n a t e d  p r i m a r y  b l e b s ,  a n d  a s  c o a t i n g s  on  j o i n t  p l a n e s .  I t  i s  a p p a r e n t  

t h a t  t h s  s u l p h i d e s  a r e  af  magmat i c  o r i g i n ,  a n d  t h a t  t h n  p h y s i c a l  ( a n d  
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chemical ? >  nature o f  the Siyeh shales permitted intrusion of the sills and 

mineralization at this horizon. 
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'cr 

SUMMARY OF EXPLORATION RESULTS P R I O R  TO 1 9 7 3  

The d a t e  o f  t h e  e a r l i e s t  p e r i o d  o f  e x p l o r a t i o n  on  t h e  Commerce M o u n t a i n  

area i s  unknown. 

o b t a i n e d  f rom a t r e n c h  on  S i l l  Moun ta in  i n  th i !  1 9 3 0 ' s  ( i . G o b l e ,  pers. comm.). 

A g o l d  va lue  o f  $72.00 p e r  t o n  i s  r e p o r t e d  t o  h a v e  b e e n  

Modern e x p l o r a t i o n  was i n i t i a t e d  i n  t h e  area i n  1967  by Hennco E x p l o r a t i o n s  

( W e s t e r n )  L i m i t e d .  R e p o r t s  on  t h i s  e x p l o r a t i o n  a n d  s u b s e q u e n t  e x p l o r a t i o n  

c a r r i e d  o u t  by t h e  G o b l e  Eami ly  a r e  g e n e r a l l y  n o n e x i s t e n t  o r  u n a v a i l a b l e .  

I t  is known t h a t  i n t e r e s t i n g  c o p p e r  s h o w i n g s  were d i s c o v e r e d  i n  t h e  w e s t e r n  

h a l f  o f  t h e  claim b l o c k  a n d  t h a t  t race  q u a n t i t i e s  o f  g o l d  were e n c o u n t e r e d  

i n  t h e  e a s t e r n  h a l f , o f  t h e  claim b l o c k .  Resu l t s  o f  e x p l o r a t i o n  c a r r i e d  o u t  

on t h e  c o p p e r  s h o w i n g s  i n  t h e  w e s t e r n  h a l f  o f  t h e  claim b l o c k  i n  1970  a r e  

d e t a i l e d  i n  a F a l c o n b r i d g e  N i c k e l  Mines  L i m i t e d  r e p o r t  e n t i t l e d  " R e c o r d  o f  

w Work an t h e  CcmmerccJ Claims, Gob le  F a m i l y  O p t i o n  - Commerce Llos. 1-16, 

19-39 ,  41-48. 

J u n e  - J u l y  1970" ,  a n d  a r e  summar ized  below.  

N.T.S. 82 G/'lW, Lat. 49°091 - 49'12' ,  Long. 114°20 t  - 114O25 ' ,  

R e s u i t s  o f  e x p l o r a t i o n  c a r r i e d  

o u t  on  t h e  e n t i r e  claim b l o c k  i n  1972  a re  d e t a i l e d  i n  a H i n t l a  E x p l o r a t i o n s  

L i m i t e d  r e p o r t  e n t i t l e d  " G e o l o g i c a l  R e p o r t  on t h e  B e t h  a n d  Commerce Claims 

lcca-ted 45  miles S o u t h E a s t  o f  F e r n i c ,  49' 114' S.E." ,  a n d  a re  a l s o  summar- 

i z e d  below.  

Cu - E x p l o r a t i o n  

E x p l o r a t i o n  f o r  coppEr  on  t h e  Commerce claim b l o c k s  h a s  b e e n  c o n c e n t r a t e d  

on  s h o w i n g s  w i t h i n  .the GririneI.1 F o r m a t i o n .  

s t r a t a b o u n d  c o p p e r  w i t h i r ,  q u a r t z i t e s ,  ( 2 )  c o p p e r  w i t h i n  c n d  E s s c j c i a t e d  

T h e s e  m e  o f  two t y p e s :  (1) 

w i t h qua  r t z - s i d e r  i t e v e i. ri s ., 
prr 
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S t r a t a b o u n d  Copper  

w 

D u r i n g  t h e  p e r i o d  1967 t o  1969 p r o s p e c t i n g  o n  t h e  Commerce Claims by 

e m p l o y e e s  o f  Kennco E x p l o r a t i o n s  ( M e s t e r n )  L i m i t e d  a n d  by t h e  G o b l e  F a m i l y  

r e v e a l e d  numerous  i n t e r e s t i n g  o c c u r r e n c e s  o f  c o p p e r  s u l p h i d e s  w i t h i n  t h E  

r o c k s  o f  t h e  G r i n n e l l  F o r m a t i o n .  D u r i n g  J u n e  a n d  J u l y  o f  1970 o n e  g e o l o g i s t ,  

o n e  d iamond d r i l l e r ,  a n d  s i x  p r o s p e c t o r s  were employe'd by F a l c o n b r i d g e  N i c k e l  

Mines  L i m i t e d  t o  t e s t  i h e  economic  i m p o r t a n c e  o f  t h e s e  o c c u r r e n c e s .  

E x p l o r a t i o n  was c o n c e n t r a t e d  i n  t h r e e  a reas :  (1) n o r t h e a s t  o f  Commerce 

Moun ta in  (Zone J of F i g u r e  51, ( 2 )  ea s t  o f  Commerce Moun ta in  (Zone  B of 

F i g u r e  51, ( 3 )  n o r t h  o f  Commerce Moun ta in  (Zone F o f  F i g u r e  5).  

N o r t h e a s t  o f  Commerce Moun ta in  t h e r e  i s  a s u c c e s s i o n  o f  q u a r t z i t e  b e d s  

(1 i n c h  t o  5 f e e t  t h i c k ) ,  e a c h  w i t h  m i n o r  s i g n s  o f  c o p p e r  m i n e r a l i z a t i o n .  

Howcver ,  t h e  m i n s r a l i z a t i o r  i s  e x t r e m e l y  s c e t t e r e d  a l o n g  t h e  l a t e r a l  e x t e n t  

w i t h  10-20 f e e t  o f  b a r r e n  q u a r t z i t e  s e p a r a t i n g  two c o p p e r  i n d i c a t i o n s .  

No f u r t h e r  work was done  i n  t h i s  area.  

w 

One s a m p l e  was t a k e n  e a s t  o f  Commerce Moun ta in .  A 2" q u a r t z i t e  b e d  

w i t h  m a l a c h i t e  a s s a y e d  0.07% Cu, 1.0 ppm Ag, 12.0 ppm Go, No f u r t h e r  

i n f o r m a t i o n  i s  a v a i l a b l e  o n  this zone .  

Be t t e r  m i n e r a l i z a t i o n  was e n c o u n t e r e d  t o  t h e  n o r t h  o f  Commerce Moun ta in .  

One o f  t h e  a r m s  was b e l i e v e d  t o  mer i t  s p e c i a l  a t t e n t i o n .  Two g e n t l y  n o r t h -  

d i p p i n g  q u a r t z i t e  b a n d s ,  30-40 f e e t  a p a r t ,  a r e  w e l l - m i n e r a l i z e d  (1.5-4.0% Cu) 

a n d  e x t e n d  i n  t h e  n o r t h - s o u t h  d i r e c t i o n  f o r  a t  l e a s t  200 f e e t  a n d  1,000 f e e t  

r e s p e c t i v e l y .  They o c c u r  n E a r  t h e  t o p  o f  a r i d g e ,  l i m i t i n g  t h e i r  east-west 

e x t e n s i o n  by t o p o g r a p h i c  c u t - o f f  t o  a few h u n d r e d  f e e t .  The t h i c k n e s s  o f  

t h e  m i n e r a l - i z e d  b e d s  n e v e r  e x c e e d s  6 j . nches  z l o n g  t h e  o u t c r o p  examined  a n d  

t h w z  i s  no o t r l ; c t t l r a l  ind iCa- t i . cn  o f  a p o s s i b l e  thickness improvcmen t  i r :  w 
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a n y  d i r e c t i o n  (see  F i g u r e  6 f o r  assays a n d  s a m p l e  l o c a t i o n s ) .  

F i v e  diamond d r i l l  h o l e s  t o t a l l i n g  250 f e e t  (35 ' ,  6 0 1 ,  4 0 ' ,  4 0 1 ,  75')  

were c o m p l e t e d  i n  two a reas  ( o n e  75' d iamond d r i l l  h o l e  i n  t h e  center  o f  

C l a i m  1 4 ,  t h e  r e m a i n i n g  f o u r  diamond d r i l l  h o l e s  on  t h e  j u n c t i o n  o f  C l a i m s  

9, 10, 11, 12 - see F i g u r e s  2 ,  5) t o  t e s t  C u - m i n e r a l i z e d  q u a r t z i t e s .  

S a m p l i n g  was c a r r i e d  o u t  on  5 f o o t  s e c t i o n s  o f  c o r e  w'i th d i s c o u r a g i n g  

resul ts .  On ly  v e r y  m i n o r  b o r n i t e  (<%%) a n d  m i n o r  m a l a c h i t e  were e n c o u n t e r e d  

i n  t h e  c u r e s .  

Vein  Copper  

Numerous q u a r t z - s i d e r i t e  v e i n s  f r o m  a few i n c h e s  t o  s eve ra l  f e e t  a c r o s s  

o c c u r  u i t h i n  t h e  G r i n n e l l  a n d  S i y e h  F o r m a t i o n s  on  t h e  west f ace  o f  F a u l t  

Mounta in .  The major v e i n  ( p r e v i o u s l y  r e f e r r e d  t o  a s  t h e  n o r t h  v e i n )  i s  

w i n t e r m i t t e n t l y  e x p o s e d  f o r  a p p r o x i m a t e l y  500 v z r t i c a l  f e e t  c u t t i n g  t h e  a x i a l  

p l a n e  o f  a n  a n t i c l i n e  w i t h i n  S i y e h  s t r a t a .  T h i c k n e s s e s  v a r y  u p  t o  3 f e e t .  

C o n c e n t r a t i o n s  o f  t e t r a h e d r i t e ,  c h a l c o p y r i t e ,  a n d  p y r i t e ,  w i t h  a z u r i t e  

a n d / o r  m a l a c h i t e ,  a r e  f o u n d  i n  t h e  e d g e s  o f  t h i s  v e i n .  

i z e d  p o r t i o n s  by t h e  G a b l e  F a m i l y  r e v e a l e d  g r a d e s  o f  1 1/4-1 3/4% Cu, 0.1- 

0.6 o z / r o n  Ag acrDss 'i-3 f e e t .  M i n e r a l i z a t i o n  v a r i e s  s h a r p l y ,  t h e  c n p p e r  

s u l p h i c l e s  b e i n g  c o n c e n t r a t e d  a t  c h a n g e s  i n  v e i n  wa l l  a t t i t u d e .  O t h e r  

s i m i l a r  but smaller  q u a r t z - s i d e r i t e  v e i n s  i n  t h e  i m m e d i a t e  v i c i n i t y  a l s o  

c a r r y  m i n o r  c o n c e n t r a t i o n s  o f  p y r i t e  a n d  c h a l c o p y r i t e .  G a l e n a  h a s  b e e n  

n o t e d  i n  a smaller v e i n  t o  t h e  s o u t h .  

S a m p l i n g  o f  m i n e r a l -  

W 

Au - E x p l o r a t i o n  --- 
Exp! .ora t ion~ f a r  5 o l d  on t h e  Commerce claim b l n c k s  h a s  been  c o n c e n t r a t e d  

on  t h s  s y e n i t c / d i n z i t e  i r i t r u s i v e s  a n d  r c i a t e d  x l p h l a e  n i n e r n l i z z t i z n  w i t h i n  
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SAMPLE NO. % Cu A q  (ppm) Co (pprn) 

3 1.78 2.2 
6 1.26 12.0 
7 4.30 33.0 3.0 
8 3.00 21.0 ' 4.0 
9 1.70 14.0 3.0 

10 2.03 17.0 6.0 
11 2.27 18.0 3.0 
12 1.47 14.0 3.0 
13 1.63 13.0 5.0 

- THICKNESS ( i n c h e s )  - 
3 
3 
6 
4 
2 
3 
4 
3 
4 

A 8 lL.. ' . . ........ ... . . * ....... ...... .........._. . .. . NO .. .  5070 ........................................... 1 ' . 3  

I L- .- . . 
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t h e  s u r r o u n d i n g  s e d i m e n t s ,  D u r i n g  t h e  1972 f i e l d  s e a s o n  e m p l o y e e s  o f  H i n t l a  w 
E x p l o r a t i o n s  L i m i t e d  p u t  i n  some 165 man-days mapp ing ,  t r e n c h i n g ,  a n d  

s a m p l i n g  f o r  g o l d  on  t h e  Commerce Claims, E n c o u r a g i n g  r e s u l t s  were o b t a i n e d  

i n  t h r e e  areas:  (1) t h e  ' S i l l  M o u n t a i n  S i l l ' ,  (2)  ' S i l l  No. 7 ' ,  ( 3 )  t h e  

' P u r c e l l  S i l l ' .  

' S i l l  Moun ta in  S i l l '  

The ' S i l l  Moun ta in  S i l l '  - l i e s  j u s t  a b o v e  t h e  P u r c e l l  L a v a ,  s e p a r a t e d  

f r o m  i t  by a few f e e t  o f  S h e p p a r d  F o r m a t i o n  s e d i m e n t s .  I t  i s  b e s t  e x p o s e d  

a l o n g  t h e  west r i d g e  o f  S i l l  M o u n t a i n ,  m o s t  o f  t h e  eas t  f ace  a n d  s o u t h  r i d g e  

b e i n g  c o v e r e d  by g r a s s  a n d  f l o a t ,  The s i l l  v a r i e s  f r o m  s y e n i t e  t o  d i o r i t e ,  

o f t e n  w i t h  l a r g e  c r y s t a l s  o f  p l a g i o c l a s e  a n d  p o t a s s i c  f e l d s p a r .  I t  i s  

p r o b a b l e  t h a t  t h e  ' S i l l  Moun ta in  S i l l '  a c t u a l l y  c o n s i s t s  o f  more t h a n  o n e  

i n t r u s i v e ,  However,  s h o r t a g e  o f  o u t c r o p  makes  i t  d i f f i c u l t  t o  subd i \ i i c l e  i t  

i n t o  more t h a n  o n e  m a p p a b l e  u n i t .  X e n o l i t h s  o f  d i o r i t e ,  a r g i l l i t e ,  a n d  

a m p h i b o l i t e  a re 'common.  

w 

Gold  v a l u e s  were r e p o r t e d l y  o b t a i n e d  i n  t h e  1930's f r o m  a 130' l o n g  

t r e n c h  p u t  down i n  a s h a t t e r - z o n e  w i t h i n  t h e  s i l l .  T h i s  a rea  was t r e n c h e d  

by h u l l d o z e r  t o  a maximum d e p t h  o f  15'  d u r i n g  t h e  1 9 7 2  f i e l d  s e a s o n .  A t  a 

d e p t h  o f  15'  t h e  r o c k  remains b a d l y  s h a t t e r e d  a n d  h e a v i l y  l e a c h e d .  

I n  t h e  h u l l d o z e r  t r e n c h  it a p p e a r s  t h a t  d i o r i . t e  h a s  b e e n  i n t r u d e d  a n d  

a l t e r e d  by p e g m a t i t s s  a n d  t h e n  by l a t e - s t a g e  f l u i d s ,  a l o n g  a n o r t h - s o u t h  

d i r e c t i o n .  I t  s h o u l d  b e  n o t e d ,  however ,  t h a t  t h e  t r e n d  o f  t h e  s h a t t e r  z o n e  

is  a l r n o s t  east-west,  a s  r e v e a l e d  i n  a 1973 r o a d  c u t .  T h i s  c o r r e s p o n d s  t o  a 

d i s t i n c t  l i n e a t i o n  v i s i b l e  on  a i r  p h o t o s  a n d  shown o n  F i g u r e  5. The v i s i b l e  

m i n e r a l i z a t i o n  i s  c o n f i n e d  a l m o s t  e n t i r e l y  t o  t h e  p e g r n a t i t e s .  

W With  t h e  c x c e p t i o n  of t h e  t r e n c h ,  t h e  on1.y m i n s r s l i z e d  z o n e  f o u n d  i s  
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on  t h e  n o r t h  r i d g e ,  where  a few p e r c e n t  o f  p y r i t e  a re  p r e s e n t  i n  t h e  s i l l .  

U 

A s s a y  r e s u l t s  f o r  s a m p l e s  t a k e n  on  t h e  ' S i l l  Moun ta in  S i l l '  a r e  p l o t t e d  

on  F i g u r e s  7 a n d  8. 

S i l l  M o u n t a i n ,  as  we l l  as  m i n o r  s i l v e r  (0 .78  oz /Ton)  n e a r  t h e  same area.  

Very m i n o r  g o l d  (0 .01  oz /Ton)  was e n c o u n t e r e d  n o r t h  o f  

Resul ts  f rom t h e  b u l l d o z e r  t r e n c h  i n  t h e  f r a c t u r e  z o n e  were d i s c o u r a g i n g  

(see  F i g u r e  8). 

imum 0.010 oz /Ton) .  

a p p r o x i m a t e l y  1 O : l )  b u t  h i g h e r  c o n c e n t r a t i o n s  of  s i l v e r  ( u p  t o  1.24 oz /Ton)  

a r e  a s s o c i a t e d  w i t h  t r a c e  q u a n t i t i e s  o f  l e a d  ( u p  t o  0.35%) a n d  p r o b a b l y  

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

were  e n c o u n t e r e d  i n  t h e  s o u t h - w e s t  a n d  n o r t h - e a s t  s e c t i o n s ,  a s  well a s  i n  

t h e  wall s e p a r a t i n g  t h e  main l e v e l  o f  t h e  t r e n c h  f r o m  t h e  bench  on  t h e  n o r t h  

I n  t h e  t r e n c h  i t s e l f  o n l y  m i n o r  g o l d  was e n c o u n t e r e d  (max- 

Very- .minor  s i l v e r  a c c o m p a n i e s  t h i s  g o l d  (Ag:Au r a t i o  

s i d e .  No noticsable l i n e a r  t r e n d s  were p i c k e d  up  c r o s s i n g  samp1.e l i n e s .  

One g r a b  s a m p l e  o f  d i o r i t e  f r o m  n o r t h - e a s t  o f  t h e  t r e n c h  p r o p e r  

U 

r e t u r n e d  a n  assay o f  0.258 oz/Ton g o l d .  

' S i l l  Moun ta in  S i l l '  ma te r i a l  f r o m  n e a r  t h e  t r e n c h e d  east-west f r a c t u r e  zone .  

T h i s  s a m p i e  r e p r e s e n t s  u n a l t e r e d  

A n o t h e r  n e a r b y  s a m p l e  c o n t a i n e d  0.006 oz/Ton g o l d ,  n o t i c e a b l y  h i g h e r  t h a n  

t h e  a v e r a g e  assay v a l u e  e n c o u n t e r e d  i n  t h e  t r e n c h e d  f r a c t u r e  zone .  

' S i l l  No. 7 '  

' S i l l  No. 7 '  o u t c r o p s  on  t h e  r i d g e  b e t w e e n  Gossan  Moun ta in  a n d  S i l l  

M o u n t a i n ,  a p p r o x i m a t e l y  2600 f e e t  west o f  S i l l  Moun ta in  ( see  F i g u r e  9). 

Frorn t h i s  p o i n t  t h e  s i l l  e x t e n d s  west a p p r o x i m a t e l y  1000 f e e t  on  t h e  n o r t h  

s i d e  o f  t h e  r i d g e .  There i s  no  o b s c r v z b l e  o u t c r c p  o f  ' S i l l  No. 7 '  on  t h e  

s o u t h  s i d e  o f  t h e  r i d ~ j e ,  due  t o  e x t e n s i v e  v c q z t a t i u n  nnd t e l u s  d e v e l o p m e n t ,  

The s i l l  i s  p r i m a r i l y  a f e l d s p a r - i l n r n b l e n c e  p o r p h y r i t i c  d i o r i t e  u i t n  

w s u l p h i d z s  d i s s m i n a t c d  throzyhc3.L t h ~  body of  t h e  s i l lLa L o c a l l y ,  m i n o r  
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j o i n t  p l a n e  m i n e r a l i z a t i o n  is  d e v e l o p e d .  

f r o m  2-12% a n d  a v e r a g e s  7.35% a l o n g  t h e  10001 s i l l  o u t c r o p .  The s u l p h i d e s  

o b s e r v e d  ( i n  d e c r e a s i n g  a b u n d a n c e )  a r e  p y r i t e ,  p y r r h o t i t e ,  a n d  c h a l c o p y r i t e .  

C h a l c o p y r i t e  i s  o n l y  p r e s e n t  when t h e  t o t a l  s u l p h i d e  c o n t e n t  i s  g r e a t e r  t h a n  

S u l p h i d e  m i n e r a l i z a t i o n  v a r i e s  

7% . 
The s u r r o u n d i n g  s e d i m e n t s  e x h i b i t  l o c a l  j o i n t  p l a n e  m i n e r a l i z a t i o n  a n d  

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

t h e  S i y e h  a r g i l l i t e  s e q u e n c e .  S u c h  m i n e r a l i z a t i o n  i s  g e n e r a l l y  c o n f i n e d  t o  

a z o n e  w i t h i n  10' o f  t h e  s i l l  a t  t h e  u p p e r  c o n t a c t .  

I n  a d d i t i o n  t o  ' S i l l  No. 7 ' ,  s e v e r a l  smaller s i l l s  i n  t h e  i m m e d i a t e  

area were s a m p l e d  i n  1972. T h e i r  o u t c r o p  i s  s p o r a d i c  a n d  t h e y  c a n n o t  b e  

t r a c e d  l a t e r a l l y  due  t o  e x t e n s i v e  a r e a s  o f  t a l u s  d e v e l o p m e n t .  They  may a l s o  

w v a r y  sha= .p ly  i n  o u t l i n z  ove r  s h o r t  d i s t a n c c s .  F o r  e x a m p l e ,  o n e  s u c h  s i l l  

v a r i e s  f r o m  3" t o  10' i n  t h i c k n e s s  o v e r  a d i s t a n c e  o f  l e s s  t h a n  50'  Some 

o f  t h e s e  s i l ls  show e x c e l l e n t  d i s s e m i n a t e d  s u l p h i d e s .  

Assay r e s u l t s  f o r  s a m p l e s  t a k e n  on  ' S i l l  No. 7 '  a n d  c l o s e l y  a s s o c i a t e d  

s i l l s  a re  p l o t t e d  on  F i g u r e  9. One s a m p l e  f r o m  a n  area i n  wh ich  ' S i l l  No. 7 '  

i s  a c t u e l l y  s p l i t  i n t o  a n  u p p e r  a n d  a iower s i l l  c a n t a i n e d  3.84 oz/Ton Au 

acmss  8'. A s i d e  f r o m  t h i s  s a m p l e  o n l y  t r a c e  q u a n t i t i e s  o f  g o l d  were d e t e c t e d  

i n  t h e  s i l l  ( o n e  s a m p l e  d i d  c a r r y  0.01 oz/Ton Au),  w i t h  t h e  m a j o r i t y  o f  

s a m p l e s  h a v i n g  no d e t e c t a b l e  g o l d .  

S e v e n  s a m p l e s  i n  a n d  a s s o c i a t e d  w i t h  ' S i l l  No. 7 '  c a r r i e d  more  t h a n  

t r a c e  q u a i i t i t i e s  o f  s i l v e r .  V a l u e s  f o r  t , h e s e  s e v e n  samples r a n g e d  f r o m  

0.15 sz /Ton  t o  4.19 oz/Ton.  No d i s c e r n a b l e  t r e n d  r e  s a m p l e  l o c a t i o n s  was 

a p p a r e n t  a l t h o u g h  i t  m s y  be s i g n i f i c a n t  t h a t  t h e  h i g h e r  v a l u e s  w e r e  r e c o v e r e d  

n e a r  t h e  snds o f  t h ~  s i L L .  S i l v e r  valt ias u p  t o  U.93 cz/Ton iriere e n c ~ u n t e r ~ d  W 
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i n  s e d i m e n t s  a s s o c i a t e d  w i t h  ' S i l l  No. 7' .  
w 

' P u r c e l l  S i l l '  

The ' P u r c e l l  S i l l ' ,  a f e l d s p a r - h o r n b l e n d e  p o r p h y r i t i c  d i o r i t e ,  i n t r u d e s  

t h e  lower S h e p p a r d  F o r m a t i o n  on t h e  n o r t h e r n  p a r t  o f  S u n k i s t  R i d g e ,  a p p r o x -  

imately 1200 f e e t  s o u t h e a s t  o f  t h e  t r e n c h  w i t h i n  t h e  ' S i l l  M o u n t a i n  S i l l '  

(see  F i g u r e  I O ) .  Its  o u t c r o p  is  c o n f i n e d  t o  "u z o n e  240'  l o n g  f o l l o w i n g  t h e  

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

on  b o t h  s l o p e s  o f  t h e  r i d g e .  The s i l l  i s  c h a r a c t e r i z e d  by 2% d i s s e m i n a t e d  

p y r i t e .  

l D O 1  f u r t h e r  n o r t h ,  t h e  u p p e r m o s t  P u r c e l l  Lava  o u t c r o p s .  Here, t h e  

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

(pyrite>pyrrhotite>chalcopyrite). Minor  p i n k  c a l c i t e  i s  a l s o  p r e s e n t  i n  

some o f  t h e  v e s l c l e s .  I n  a d d i t i o n  t o  v e s i c l e  f i l l i n g s ,  t h e  s u l p h i d e s  a l s o  

o c c u r  a l o n g  j o i n t  p l a n e s ,  a s  f r a c t u r e  f i l l i n g s ,  a n d  a t  t h e  c o n t a c t  o f  SUE-  

c e s s i v e  l a v a  f l o w s .  

3 

Along t h e  c r e s t  o f  S u n k i s t  R i d g e ,  t h e  P u r c e l l  Lava  c o n t a i n s  up  t o  20% 

s u l p h i d e s .  The l a v a  c a n  be t r aced  s p o r a d i c a l l y  f o r  a p p r o x i m a t e l y  10001 t o  

t h e  e a s t ,  w i t h  a g r a d u a l  d e c r e a s e  i n  t h e  amount  df  m i n e r a l i z a t i o n  f r o m  ZD% 

a t  t h e  r i d g e  c r e s t  t o  2% a t  t h e  l o w e s t  p o i n t  s ampled .  The a v e r a g e  e x p o s e d  

t h i c k n e s s  i s  12'  (5-201),  b u t  t h e  m i n e r a l i z e d  z o n e  may w e l l  b e  t h i c k e r  t h a n  

t h e  rriaxirnurn e x p o s u r e  o f  2 0 ' ,  a t h i c k n e s s  l i m i t e d  by h e a v y  t r e e  c o v e r  a n d  

e x t e n s i v e  s o i l  d e v e l o p m e n t .  

Assay r e s u l t s  f o r  s a m p l e s  t a k e n  f r o m  t h e  ' P u r c e l l  S i l l '  a n d  r e l a t e d  

P u r c e l l  Lava m i n e r a l i z E t i o n  a r e  p l o t t e d  on F i g u r e  10. 

The ' P u r c e l l  S i l l '  c o n t a i n z d  o n l y  t r a c e s  o f  g o l d  (0.01 oz /Ton maximum). 

It d i d ,  h n w v e T ,  s h r ? ~  w n s i s t e n t  s i l v e r  V81LJES i r i  t h P  r a n g e  0, ;7  nz/Tor; t o  
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0.90 oz/Ton ( o n e  s a m p l e  c o n t a i n e d  o n l y  a t race  o f  s i l v e r ) .  

w 

The P u r c e l l  Lava showed s p o r a d i c  g o l d  m i n e r a l i z a t i o n ,  o n l y  o n e  s a m p l e  

c o n t a i n i n g  more t h a n  a t r a c e  o f  g o l d  (1 .43  oz /Ton) .  

t h i s  s a m p l e  had  t h e  l o w e s t  s u l p h i d e  c o n t e n t  o f  t h e  s a m p l e s  a n a l y z e d .  The 

l a v a s  a l s o  c o n t a i n e d  s p o r a d i s  s i l v e r  v a l u e s ,  up t o  1.90 oz/Ton.  The b e t t e r  

v a l u e s  i n  t h i s  case were a s s o c i a t e d  w i t h  m a j o r  s u l p h i d e  m i n e r a l i z a t i o n .  

O t h e r  A u - E x p l o r a t i o n  

Pe ' rhaps  s i g n i f i c a n t l y ,  

Numerous s i l ls  a n d  d y k e s  i n  a d d i t i o n  t o  t h o s e  d e s c r i b e d  a b o v e  o u t c r o p  

on  Gossan  Moun ta in  a n d  were mapped i n  d e t a i l  a n d  s a m p l e d  i n  1 9 7 2  ( see  

F i g u r e  9 ) .  

Gossan  Moun ta in  i s  composed o f  l i m e s t o n e  o v e r l a i n  b y  a r g i l l i t e  a n d  

i n t r u d e d  by f e l d s p a r -  a n d  h o r n b l e n d e - b e a r i n g  d y k e s  a n d  sills. The u p p e r m o s t  

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

u s u a l l y  o n e  o r  two p e r c e n t .  C h a l c o p y r i t e  i s  r a r e l y  e n c o u n t e r e d .  

The main  s i l l  is  t w e n t y - f i v e  t o  t h i r t y  f e e t  t h i c k ,  w i t h  a n  a v e r a g e  

a t t i t u d e  o f  340°, 15' East. 

5001 x 4001 x 3001. O t h e r  smaller  ( s i x  i n c h e s  t o  f i v e  f e e t )  s i l l s  a n d  d y k e s  

o f  t h e  same mater ia l  f o r m  a complex  n e t w o r k  i n  t h e  a r g i l l i t e .  The a r g i l l i t e  

i t s e l f  i s  u n m i n e r a l i z e d ,  a l t h o u g h  s u l p h i d e s  Czn s o m e t i i a e s  he fo l ;nd  on  j o i n t  

s u r f  aces. 

Its a p p r o x i m a t e  s h a p e  i s  t h a t  o f  a t r i a n g l e  

The l o w e r  s i l l s  a n d  d y k e s  ( f e l d s p a r  h o r n b l e n d e  p o r p h y r i e s )  i n  t h e  

l i m e s t o n e s  a rE  u n m i n e r a l i z e d  o r  extremely p o o r l y  m i n e r a l i z e d .  Due t o  l ack  

o f  v i s i b l e  m i n n r a l i z a t i o n  a n d  p h l j s i c a l  d i f f i c u l t i e s  marly o f  t h e s e  s i l ls  h a v e  

been mapped o n l y  a p p r o x j  mnte1.y o r  n o t  a t  a l l .  

W A l a t e - s t a g e  Iinrr-rlbnrrralized e q u i g r a n u l  a r  p l a g i o r l  s s e - h o r n b l  enrle d i  n r i  t q  
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o c c u r s  a l o n g  t h e  n o r t h  r i d g e  i n  u n i t s  v a r y i n g  f r o m  t h r e e  f o o t  s i l ls  t o  t h i n  

v e i n s  a n d  dykes .  S e v e r a l  u n m i n e r a l i z e d  l a t e  d y k e s  o f  f i n e - g r a i n e d  f e l d s p a r  

a n d  b l e b s  o f  b i o t i t e  a re  a l s o  p r e s e n t .  

Assay r e s u l t s  f o r  s a m p l e s  t a k e n  i n  t h e  Gossan  Moun ta in  area a re  p l o t t e d  

i n  F i g u r e  9. 

o u t c r o p p i n g  on Gossan  Moun ta in  ( e x c l u d i n g  ' S i l l  No. 5 ' ' ) .  Two s a m p l e s  showed 

m i n o r  amoun t s  o f  s i l v e r  (0.14 & 0.17 o z / T o n ) ,  b u t  t h e  r e m a i n d e r  were 

e s s e n t i a l l y  b a r r e n .  One sample f r o m  a s i l l  o u t c r o p p i n g  i n  t h e  b a s i n  n o r t h -  

e a s t  o f  ' S i l l  No. 7 '  c o n t a i n e d  t r aces  o f  g o l d  a n d  s i l v e r  (0.01 oz/Ton Au, 

0.35 oz/Ton Ag). 

On ly  t race  q u a n t i t i e s  o f  g o l d  were d e t e c t e d  i n  t h e  i n t r u s i v e s  
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1973 EXPLORATION PROGRAM 

Au - exploration i n  1 9 7 3  was c e n t e r e d  ori s u l p h i d e - b e a r i n g  d i o r i t i c  

i n t r u s i v e s  n e a r  t h e  l o c a t i o n s  o f  high-Au assays  l o c a t e d  i n  1 9 7 2  ( i .e .  ' S i l l  

No. 7 l ,  ' S i l l  Moun ta in  S i l l ' ,  ' P u r c e l l  S i l l 1 ) .  S a m p l i n g  was c o n c e n t r a t e d  

i n  t h e  Gossan  Moun ta in  area b e c a u s e  o f  t h e  ease o f  s a m p l i n g  t h i s  a rea  

c o u p l e d  w i t h  the  p o s s i b i l i t y  o f  o u t l i n i n g  l a r g e  t o n n a g e s  o f  Au/Ag m i n e r a l -  

i z a t i o n  e x p l o i t a b l e  by o p e n - p i t  means.  A d d i t i o n a l  s a m p l e s  were t a k e n  on  

t h e  ' P u r c e l l  S i l i l  a n d  ' S i l l  Moun ta in  S i l l '  t o  c o n f i r m  g r a d e  a n d  d e t e r m i n e  

t a r g e t s  f o r  a d r i l l  p rogram.  Areas u n s a m p l e d  i n  1 9 7 2  were a l s o  p r o s p e c t e d  

a n d  s a m p l e d  i n  1973.  

Copper  s a m p l i n g  was c a r r i e d  o u t  i n  two areas.  I n  t h e  west Commerce 

area s a m p l i n g  o f  a r e p o r t e d  d i p - s l o p e  b e d  ( s e e  p a g e  25) was u n d e r t a k e n ,  a n d  

a s i m i l a r  s a m p l i n g  p rogram was c a r r i e d  o u t  on  a l a t e  d i s c o v e r y ,  a d i p - s l o p e  

bed  w i t h i n  d o l o m i t e s  o f  t h e  lower P h i l l i p s  F o r m a t i o n  i n  t h e  east  Commerce 

w 

area. 

Minor  p r o s p e c t i n g  a n d  s a m p l i n g  were a l s o  u n d e r t a k e n  i n  t h e  a r ea  s u r r o u n d -  

i n g  t h e  n o r t h e a s t  Commerce c la im b l o c k  t o  d e t e r m i n e  t h e  b l o c k ' s  economic  

s i g n i f i c m c e .  

GGSSan P.lo4ritoin Au - E x p l o r a t i c n  

Some 302  s a m p l e s  were t a k e n  f r o m  t h e  Gossan  Moun ta in  a rea  i n  1973,  O f  

t h e  3 0 2  s a m p l e s  31 c a r r i e d  a t  l e a s t  n.005 oz/Ton Au, 5 2  c a r r i e d  a t  l e a s t  

0.01 oz/Ton A q  a n d  a n  a d d i t i o n a l  3 2  c a r r i e d  a t  l e a s t  O.OU5 oz/Ton Au and 

0.01 oz/Ton Ag. 

Au, 2.8 o z / f o n  Ag. 

The b e s t  g c l d  a n d  s i l u e r  v a l u e s  e n c o u n t e r e d  were 0.06 oz/Ton 

W F i g u r e  I 1  i s  a p l o t .  o f  assay  I n c a t i o n s  w i t h  Au:  Ag \ ia3iies g r e a t R r  t h a n  
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t r a c e  q u a n t i t i e s  i n d i c a t e d  by s h a d i n g .  Assay  r e s u l t s  a r e  g i v e n  i n  T a b l e  4.  

The d o m i n a n t  t r e n d s  a p p a r e n t  f r o m  F i g u r e  11 a re  a s  f o l l o w s :  (1) g c l d  i s  

a p p a r e n t l y  c o n c e n t r a t e d  a t  o r  near a b r u p t  s i l l  o r  d y k e  t e r m i n a t i o n s  a g a i n s t  

s e d i m e n t s ;  (2 )  t h e  m a j o r i t y  o f  g o l d  v a l u e s  a r e  a s s o c i a t e d  w i t h  ' S i l l  No. 7 ' ;  

( 3 )  t h e r e  i s  a t e n d e n c y  f o r  t h e  g o l d  t o  be c o n c e n t r a t e d  a t  t h e  b a s e  o f  t h e  

s i l ls;  ( 4 )  t h e  s e d i m e n t s  a r e  g e n e r a l l y  b a r r e n  o f  g o l d  b u t  may c a r r y  it i n  

a s s o c i a t i o n  w i t h  g o l d  i n  t h e  s i l ls  a n d  d y k e s ;  (5 )  s i l v e r  v a l u e s  a r e  s p o r a d i c  

a n d  bear no a p p a r e n t  r e l a t i o n s h i p  t o  s i l ls  a n d  d y k e s .  

O t h e r  Au - E x o l o r a t i o n  

104 s a m p l e s  were t a k e n  i n  t h e  S i l l  M o u n t a i n  a rea  ( i n c l u d i n g  t h e  

' P u r c e l l  S i l l '  a n d  v i c i n i t y ) .  13 c a r r i e d  Xl.005 oz/Ton Au (maximum 0.01 

o z / T o n ) ,  25 c a r r i e d  &O.D1 oz/Ton Ag (maximurn 0.2 o z / l o n ) ,  a n d  a n  a d d i t i o n a l  

3 c a r r i e d  b o t h  Au &0.005 oz/Ton - a n d  Ag >,0.01 oz/Ton. S a m p l e  l o c a t i o n s  frcm 

S i l l  Mounta in  a r e  p l o t t e d  on  F i g u r e  12 a n d  f r o m  t h e  t r e n c h  on  S i l l  M o u n t a i n  

on F i g u r e  13 .  G r e a t e r  t h a n  t r a c e  q u a n t i t i e s  o f  g o l d  a n d  s i l v e r  a r e  a g a i n  

i n d i c a t e d  by s h a d i n g .  Assay  r e s u l t s  a r e  g i v e n  i n  T a b l e  4.  

W 

W i t h i n  t h e  t r e n c h  t h e r e  i s  a p o s s i b l e  t r e n d  o f  y o l d - b e a r i n g  s a m p l e s  

r u n n i n g  a p p r o x i m a t e l y  N65 E. I n  t h e  g e n e r a l  S i l l  M o u n t a i n  area s i l v e r  v a l u e s  

a re  n o t i c e a b l y  c o n c e n t r a t e d  i n  b o t h  t h e  P u r c c l l  a n d  S h e p p a r d  l a v a  f l o w s  a s  

o p p o s e d  t o  t h e  i n t r u s i v e  r o c k s .  

0 

An a d d i t i o n a l  29 s a m p l e s  w e r e  t a k e n  i n  t h e  A n d r a d i t e  M o u n t a i n  area.  

Only  6 c o n t a i n e d  more t h a n  a t r a c e  o f  s i l v e r  (maximum 0.06 oz /Ton)  a n d  no 

s a m p l e  c o n t a i n e d  more t h a n  a t r a c e  o f  g o l d  ( s e e  F i g u r e  1 4  f o r  s a m p l e  

l o c a t i o n s ,  T a b l e  4 f o r  assay r e s u l t s ) .  
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West Commerce Cu - E x p l o r a t i o n  

19 s a m p l e s  were t a k e n  f r o m  a d i p - s l o p e  b e d  o u t c r o p p i n g  w i t h i n  t h e  

G r i n n e l l  F o r m a t i o n  on  t h e  western p a r t  of  t h e  Commerce Claims ( s e e  F i g u r e  

15, T a b l e  4 f o r  assay l o c a t i o n s  a n d  v a l u e s ) .  A l t h o u g h  assays r a n g e d  u p  t o  

4.80% Cu,  1.10 oz/Ton Ag, t h i c k n e s s e s  were  l e s s  t h a n  12" a n d  a v e r a g e d  o n l y  

6". Only  a p o r t i o n  o f  t h e  bed  o c c u r s  o n  a d i p - s l o p e  ( see  F i g u r e  15A) a n d  

c a l c u l a t i o n s  i n  T a b l e  5 i n d i c a t e  t h a t  t o  mine  43,960 t o n s  o f  o r e  g r a d i n g  

a p p r o x i m a t e l y  175% C u ,  ?h oz/Ton Ag would  i n v o l v e  t h e  r e m o v a l  o f  2.6 m i l l i o n  

t o n s  o f  waste. 

East  Commerce Cu - E x p l o r a t i o n  

Late i n  t h e  1973 f i e l d  s e a s o n  a d i p - s l o p e  b e d  was d i s c o v e r e d  o u t c r o p p i n g  

w w i t h i n  t h e  P h i l l i p s  F o r m a t i o n  on S u n k i s t  R i d g e  a n d  c a r r y i n g  c o p p e r  acr@ss  

7-8'. The c o p p e r - b e a r i n g  h o r i z o n  i s  a b u f f - w e a t h e r i n g  b l u e  g r e e n  d o l o m i t e  

w i t h  o c c a s i o n a l  g r a i n s  o f  q u a r t z .  I t  c a r r i e s  h e m a t i t e ,  c o v e l l i t e ,  b o r n i t e ,  

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

S u n k i s t  R i d g e  f r o m  Hopper Mounta in  a p p r o x i m a t e l y  900' t o  t h e  s o u t h  t o w a r d s  

S u n k i  s t  Moun ta in  ( s e e  F i g u r R  16). The n u t c r o p  w i d t h  i s  a p p r o x i m a t e l y  2Oc1' 

on t h i s  o u t c r o p .  O v e r b u r d e n  d e p t h  i s  l e s s  t h a n  I O ' .  The b e d  a l s n  o c c u r s  

on  t h e  n o r t h  a n d  s o u t h w e s t  s l o p e s  o f  S u n k i s t  Moun ta in  a n d  d i p s  i n t o  t h e  

r i d g e  t o  t h e  w e s t  o f  Hopper Mounta in .  

9 samples were t a k e n  f r o m  t h e  b e d  a n d  c a r r i e d  up  t o  1.32% C u ,  0.38 oz/Ton 

Ag (see Figure 16, T a b l e  4 for assay l o c a - L i o n s  a n d  v a l u e s ) .  Higher  v a l u e s  

were  o b t a i n e d  on t h e  s o u t h e r n  e d g e  K I F  t h e  d i p  s 1 u p e  o u t c r o p  t h a n  e l s e w h e r e .  

Two a d d i t i o n a l  samples w e r e  taker1 f rom t h i s  area.  One ( E O O I )  shnwed 

w minor  fig ir, s y c n i t c  f l o a t .  w h i l e  th:! S C C O : ; ~  ( E O O 4 )  showed n i n c r  P.9 i n  
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0 
-+O+ 

o A S S A Y  LOCATION 
Q > l ' /ocU 

. + w  F A U L T  

-OCCURRENCE. 

SECTION 
FROM TO - -  
w012 I O  

10 6 
19 16 
16 1 4  
14 11 
1 1  5 
5 3 
2 1 

TONS ORE 

1 , 725 
10,232 
1 , 078 

944 
2,438 

20,542 
5 ,741  
1 ,260  

GRADE (% Cu/oz Ag)  

1 . 6 5/ (w 0 .4 0 ) 
2 . 2610 . 92 
1 . 9O/U . 46 
a. 55/0.57 
1 . 45/0.32 
0.97/0.26 
1 .8?/0. 4 8  
2 . 95/0 . 70 

TONS WASTE 

21,275 
256 , 988 

000 
8 ,242  

68,250 
1 , 540,625 

40G,417 
321 , 406 

TOTAL 43,960 1 .54n .47  2 , 6 1 7 , 203 

TABLE 5: GRADE AND TONNAGE CALCULATIONS FOR WEST COMMERCE 

CU-OCCURRENCE. 

1 NO.. 5070 ..... i . : . - . p  ' - ..................................... %I54 

7600 

7400 

7200 
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g a l e n a - b e a r i n g  q u a r t z  f l o a t .  
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N o r t h  Commerce E x p l o r a t i o n  

The area t o  t h e  n o r t h  o f  t h e  o r i g i n a l  Commerce C l a i m  b l o c k  was p r o s -  

p e c t e d  f o r  i n d i c a t i o n s  o f  Au a n d / o r  Cu m i n e r a l i z a t i o n  d u r i n g  t h e  1973 f i e l d  

s e a s o n .  A c o n t i n u a t i o n  o f  t h e  P h i l l i p s  d o l o m i t e  b e d  'from t h e  s o u t h e a s t  

Commerce area c a r r i e d  m i n o r  Cu a n d  Ag ( s a m p l e  N O 0 1  o f  F i g u r e  17, T a b l e  4 ) .  

Minor  Ag was a l s o  d e t e c t e d  i n  t h e  P u r c e l l  Lava i n  t h e  area ( s a m p l e s  N002, 

N003). Minor Au/Ag o c c u r s  i n  a d i a b a s e  d y k e  i n t r u s i v e  i n t o  t h e  G r i n n e l l  

s e d i m e n t s  a t  t h e  h e a d  o f  t h e  n o r t h  b r a n c h  o f  Commerce Creek ( s a m p l e  N004).  

A p i e c e  o f  c o n g l o m e r a t e  f l o a t  f r o m  t h e  r i d g e  west o f  Commerce Creek  c a r r i e d  

m i n o r  Ag ( s a m p l e  NODS). No o t h e r  c o n c e n t r a t i o n s  o f  Au o r  Cu were n o t e d  i n  

t h e  area.  U 
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4 SUMMARY A N D  CONCLUSIONS 

G e o l o g i c a l  i n v e s t i g a t i o n s  c a r r i e d  o u t  t o  t h e  F a l l  o f  1973 on  t h e  

Commerce claim b l o c k s  h a v e  r e v e a l e d  two d i s t i n c t  t y p e s  o f  m i n e r a l i z a t i o n .  

They a r e :  (1) Cu/Ag m i n e r a l i z a t i o n  a s s o c i a t e d  w i t h  s e d i m e n t s  o f  t h e  G r i n n e l l  

a n d  P h i l l i p s  F o r m a t i o n s  a n d  w i t h  v e i n s  c u t t i n g  t h e  G r i n n e l l  F o r m a t i o n ;  

(2 )  Au/Ag m i n e r a l i z a t i o n  a s s o c i a t e d  w i t h  d i o r i t e  d y k e s  a n d  s i l ls  i n t r u s i v e  

i n t o  t h e  S i y e h ,  P u r c e l l  Lava ,  a n d  S h e p p a r d  F o r m a t i o n s .  

Cu/Ag c o n c e n t r a t i o n s  o c c u r  m a i n l y  i n  q u a r t z i t e s  a n d  s a n d s t o n e s  o f  t h e  

u p p e r  G r i n n e l l  F o r m a t i o n ,  o u t c r o p p i n g  i n  t h e  w e s t e r n  p a r t  o f  t h e  claim 

b l o c k s .  D i s s e m i n a t e d  c o v e l l i t e ,  b o r n i t e ,  c h a l c o c i t e ,  t e t r a h e d r i t e  ( ? I ,  

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

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

c o v e l l i t e  a r e  commonly c n n c e n t r a t e d  i n  s h a l e  c l a s t s  w i k h i n  t h e  s a n d s t a n e s .  

M a l a c h i t e  a n d  a z u r i t e  o c c u r  a s  s e c o n d a r y  c o a t i n g s .  C o n c e n t r a t i o n s  v a r y  u p  

t o  a p p r o x i m a t e l y  5% Cu,  1 oz/Ton Ag. U n f o r t u n a t e l y ,  m i n e r a l i z a t i o n  i s  

d 

g e n e r a l l y  s p o r a d i c  a l o n g  s t r i k e  a n d  t h e  b e t t e r  c o n c e n t r a t i o n s  h a v e  t o  d a t e  

been  c o n f i n e d  t o  r a t h e r  t h i n  ((I f o o t )  s a n d s t o n e s ,  No e c o n o m i c  c o n c e n t r a t i o n s  

i n  t e r n s  o f  b o t h  g r a d e  a n d  s i z e  h a v e  b e e n  f o u n d .  

Cu/Ag I n  t h e  f o r m  cf t e t r a h e d r i i e  a n d  c h a l c o p y r i t e ,  w i t h  s e c o n d a r y  

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

G r i n n e l l  F o r m a t i o n  s e d i m e n t s  i n  t h e  w e s t - c e n t r a l  p o r t i o n  o f  t h e  claim 

b l o c k s .  WEin w i d t h s  v a r y  up  t o  3 f e e t ,  w i t h  g r a d e s  u p  t o  a p p r o x i m a t e l y  

2% Cu, 0.5 oz/Ton Ag. M i n e r a l i z a t i o n  a n d  t h i c k n e s s e s  v a r y  s h a r p l y ,  p r e -  

c l u d i n g  econnmic  e x p l o i t a t i o n  of  t h e  d e p o s i t s .  

Cu/Ag alsr ,  o c c u r s  w i t h i n  a 7-8 f n o t  t h i c k  d o l o m i t e  bed i n  t h e  l o w e r  

P h i l l i p s  F o r m a t i o n  n f  t h e  e a s t e r n  Coinmcrce claims. M i n e r a l i z a t i o n  t a k e s  
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t h e  f o r m  of v e r y  f i n e  d i s s e m i n a t i o n s  of  h e m a t i t e ,  c o v e l l i t e ,  a n d  b o r n i t e ,  

w i t h  s e c o n d a r y  m a l a c h i t e .  G r a d e  v a r i e s  up t o  a p p r o x i m a t e l y  I%% Cu, M oz/Ton 

Ag. The m o s t  p r o m i s i n g  o c c u r r e n c e  i s  a d i p - s l o p e  b e d  d r a p e d  o v e r  S u n k i s t  

R i d g e  a n d  c a r r y i n g  a p o s s i b l e  125,000 t o n s  of o r e  w i t h  l i t t l e  o r  n o  o v e r -  

b u r d e n ,  T h i s  d e p o s i t  shows p o t e n t i a l  f o r  a small sca le  s t r i p p i n g  o p e r a t i o n  

i f  g r a d e  i s  s u f f i c i e n t  t o  p e r m i t  t r u c k i n g  t o  a n  e x i s t i n g  m i l l .  

Au/Ag m i n e r a l i z a t i o n  i s  a s s o c i a t e d  w i t h  d i o r i t i c  s i l ls  a n d  d y k e s  

i n t r u s i v e  i n t o  t h e  S i y e h ,  P u r c e l l  L a v a ,  a n d  S h e p p a r d  F o r m a t i o n s .  S i g n i f i c a n t  

g o l d  v a l u e s  (up t o  3.84 oz/Ton)  h a v e  b e e n  r e c o v e r e d  i n  t h r e e  a r e a s  b u t  

s u b s e q u e n t  a t t e m p t s  t o  c o n f i r m  t h e s e  v a l u e s  h a v e  b e e n  u n s u c c e s s f u l ,  S t a t -  

i s t i c a l  s a m p l i n g  h a s  r e v e a l e d  a t e n d e n c y  f o r  t h e  g o l d  (1) t o  be c o n c e n t r a t e d  

a t  o r  n e a r  a b r u p t  s i l l  o r  d y k e  t e r m i n a t i o n s  a g a i n s t  s e d i m e n t s ,  (2) t o  b e  i n  

p a r t i c u l a r  a s s o c i a t s d  w i t h  a s i l l  termed ' S i l l  No. 7 ' ,  ( 3 )  t o  be c o n c e n t r a t e d  

a t  t h e  b a s e  o f  s i l ls ,  ( 4 )  t o  o c c u r  i n  S E d i m e n t s  i n  a s s o c i a t i a n  w i t h  Au i n  

t h e  s i l ls  a n d  d y k e s .  S i l v e r  v a l u e s  a r e  s p o r a d i c  a n d  bear no a p p a r e n t  

r e l a t i o n s h i p  t o  s i l l s  o r  d y k e s  b u t  are  c o n c e n t r a t e d  i n  l a v a  f l o w s .  A g a i n ,  

a t t e m p t s  t o  c o n f i r m  e a r l i e r  high-Ag a s says  h a v e  b e e n  u n s u c c e s s f u l .  

C o n f i r m a b l e  g r a d e s  d i s c o v e r e d  t o  da t e  a r e  uneconomic .  

- 

U 

I n  c c n c l u s i o n , t h e r e f o r e ,  i t  c a n  be s t a t e d  t h a t :  

1) Cu/Ag c o n c e n t r a t i o n s  w i t h i n  G r i n n e i l  F o r m a t i o n  q u a r t z i t e s  a n d  s a n d s t c n c s  

are o f  t o o  low g r a d e  a n d / o r  smal l  t o n n a g e  t o  p e r m i t  d e v e l o p m e n t .  

2 )  Cu/Ag c o n c e n t r a t i o n s  w i t h i n  v e i n s  i n  t h e  G r i n n e l l  F o r m a t i o n  a r e  t o o  

i r r e g u l a r  i n  b o t h  g r a d e  a n d  t h i c k n e s s  t o  p e r m i t  e x p l o i t a t i o n .  

3 )  Cu/Ag w i t h i n  a d o l o m i t e  b e d  i n  t h e  lower  P h i l l i p s  F o r m a t i o n  i s  p n t e n t i a l l y  

amenablE t o  s t r i p p i n y  i P  g r ade  p r o v e s  s u f f i c i e n t  a n d  i f  a m i l l i n g  f a c i l i t y  

c a n  be f o u n d  c I . o s ~ !  e n a u g h  t c i  t h e  s i t e  t o  make t r u c k i n g  o f  t h e  o r e  economic .  w 
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perr 4) High Au/Ag values in the diorites and lavas are difficult to confirm 

possibly indicate v e r y  sporadic mineralization. Although there are not 

and 

ceab Le 

trends in mineralization there is no indication of mineable quantities o f  

gold ore. 
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RECOMMENDATIONS 

Ul 

On t h e  b a s i s  o f  t h e  r e s u l t s  o b t a i n e d  t o  d a t e ,  t h e  f o l l o w i n g  recomm- 

e n d a t i o n s  a r e  made: 

1) No f u r t h e r  work s h o u l d  b e  done  on t h e  s t r a t a b o u n d  o r  v e i n  c o p p e r  w i t h i n  

t h e  G r i n r i e l l  F o r m a t i o n  o n  t h e  Commerce claims. 

2 )  S a m p l i n g  s h o u l d  b e  c a r r i e d  o u t  e a r l y  i n  t h e  1 9 7 4 . f i e l d  s e a s o n  on  t h e  

e d g e s  o f  t h e  d i p - s l o p e  b e d  w i t h i n  t h e  P h i l l i p s  F o r m a t i n n .  Two men c o u l d  

a d e q u a t e l y  s a m p l e  t h i s  p r o s p e c t ,  t r e n c h i n g  where  n e c e s s a r y  t o  o b t a i n  s a m p l e s .  

3 )  If r e s u l t s  o f  s a m p l i n g  c a r r i e d  o u t  u n d e r  ( 2 )  a b o v e  j u s t i f y  f u r t h e r  

w 

e x p l o r a t i o n ,  s e v e r a l  s h a l l o w  ( ( 3 0  I d e e p )  d iamond d r i l l  h o l e s  s h o u l d  b e  p u t  

t h r o u g h  t h e  d i p - s l o p e  P h i l l i p s  b e d  t o  c o n f i r m  g r a d e  i n  t h e  c e n t e r  o f  t h e  bed.  

4 )  The N o r t h  R i d g e  a rea  s h o u l d  b e  p r o s p e c t e d  t o  c h e c k  on p o s s i b l e  g o l d  

u c c u r r m c E s ,  T h i s  is  t h e  o n l y  a rea  r e m a i n i n g  t o  h s  p r o s p e c t E d  f o r  g o l d .  

S p e c i a l  a t t e n t i o n  s h o u l d  b e  c o n c e n t r a t e d  on  t h e  z o n e s  where  s i l ls  a n d  d y k e s  

t e rmina te  a g a i n s t  s e d i m e n t s .  

5)  A t  t h e  same time t h e  arga w i t h i n  ' S i l l  No. 7 '  which  p r e v i o u s l y  r e t u r n e d  

a 3.84 oz/Ton Au a s s a y  s h o u l d  be r e - e x a m i n e d  a n d  t h e  t e r m i n a t i G n  of  t h e  sill 

a t  t h i s  p o i n t  s ampled .  

6 )  No diamond d r i l l i n g  s h o u l d  b e  u n d e r t a k e n  on  t h e  d i o r i t i c  i n t r u s i v e s  

u n l e s s  s a m p l i n g  u n d e r  ( 4 )  o r  ( 5 )  a b o v e  shows a d e f i n i t e  t a r g e t  f o r  s u c h  

d r  i 1 l i n g  . 
With  t h e s e  r econ imenda t ions  i n  mind ,  t h e  s i z e  o f  t h e  h o l d i n g s  o f  K i n t l a  

E x p l o r a t i o n s  L i m i t e d  i n  t h e  Commerce M o u n t a i n  area s h o u l d  be r e d u c e d  a s  

f o l l o w s  : 

a )  A11 claims c o v e r i n g  t h e  c o p p e r  s h o w i n g s  i n  t h e  G r i n n e l l  F o r m a t i o n  on 

t h e  w e s t e r r .  h a l f  o f  th t !  o r i g i g a l  claim b l o c k  c a n  be d r o p p c d .  T h i s  i n c l u d s s  
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w 

Commerce Nos. 9 /16  ( i n c l u s i v e ) ,  21 /36  ( i n c l . ) ,  38 /39  ( i n c l . ) .  

b )  The n o r t h w e s t e r n  claim b l o c k  shows l i t t l e  p o t e n t i a l  a n d  can b e  d r o p p e d .  

T h i s  i n c l u d e s  Commerce Nos. 58/67 ( i n c l . ) .  

c )  The h o l d i n g s  on  t h e  e a s t e r n  p o r t i o n  o f  t h e  main claim b l o c k  s h o u l d  be 

r e d u c e d  by d r o p p i n g  Commerce Nos. 50 /54  ( i n c l . ) ,  56, 72/74 ( i n c l . ) ,  

d )  On t h e  b a s i s  o f  s a m p l i n g  t o  be c a r r i e d  o u t  d u r i n g  t h e  1974 f i e l d  s e a s o n  

and  b e f o T e  t h e  a s s e s s m e n t  work on t h e s e  claims comes due, a d e c i s i o n  s h o u l d  

be  made on  d r o p p i n g  Commerce Nos. 69 /70  ( i n c l , ) ,  75 /91  ( i n c l . . ) ,  o r  a n y  

p o r t i o n  o f  t h i s  g r o u p .  

T h i s  w i l l  r e s u l t  i n  t h e  r e t e n t i o n  o f  Commerce Nos. 1/8 ( i n c l . ) ,  

13/20 ( i n c l . ) ,  37, 41 /48  ( i n c l . ) ,  55, 57, 68, a n d  a l l  o r  p a r t  o f  Commerce 

Nos- 69 /70  ( i n c l . ) ,  75/91 ( i n c l . ) .  T h e s e  r e m a i n i n g  claims s h o u l d  b e  

r e g r o u p e d  i n t o  a s i n g l e  Commerce C l a i m  Group.  W 



clr 
WORK AFFIDAVIT 

Roadwork and Trenchinq 

Bulldozer charges 
Stumpage 

Mappinq and Samplinq 

Waqss* : 

Allred, M. 

Dernkiw, S. 

Dineen, M. 

Goble,  D. 

Gohle, F. 

G o b l e ,  R. 

Kitt, R. 

Kooy, J, 

Kyba, 8. 

Camp Cos ts * * :  

- 51 - 

$ 6,274.00 
2,019.22 

SUBTOTAL 

420 man-days @ $13.65/man-day 

Vehicle Cmsts***: 

420 man-days @ $9.88/man-day 

Assaying Cos ts :  

Assays 
Shipping 

$ 8,293-22 

02/07 to 25/07, 28/07 to 31/07, 
02/08 to 31/08 
49 days @ $12.33/day 
01/07 to 05/09 
5'7 days @ $15.15/day 
11/07 to 14/07 
3 days 63 $17.10/day 
01/07 to 25/07, 28/07 t o  31/07, 
02/08 to 19/08, 26/08 t o  31/08 
44 days @ $23.15/day 
01/07 to 25/07, 27/07 to 31/07, 

67 days @ $40.81/day 
01/07 t o  25/07, 28/07 t o  19/08, 
26/08 to 31/08 
45 days @ $48.37/day 
01/07 to 25/07, 28/07 t o  31/07, 
02/08 t o  12/09 
59 days @ $17,8ULday 
07/08 to 15/09 
33 days @ $35.06/day 
01/07 t o  19/08, 26/08 t o  19/09 
63 days @ $21.52/day 

02/08 tu 19/m 

$ 604.17 

863 . 55 
51.30 

1,018.60 

2,734.27 

2,176.65 

1,050.20 

I, 156.98 
1,355.76 

$ 5,817.c10 

$ 4,149.60 

$ 1,947.33 
137:15 
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WORK AFFIDAVIT ( c o n t i n u e d )  

Repor t  P r e p a r a t i o n  

Wages - 1 g e o l o g i s t  f o r  I month @! $1,200.00/month  $ 1,200.00 
D r a f t i n g  a n d  s u p p l i e s  ( e s t i m a t e d )  150.00 

SUBTOTAL $ 1,350.fll 

TOTAL COST OF 1973 EXPLORATION PROGRAM O N  COMMERCE CLAIMS $32,706. 36 

NOTE: 

* Wages a r e  p a i d  on  a 26-day mon th ,  t h e  d a i l y  wage g i v e n  i s  c a l c u l a t e d  
f r o m  t h e  m o n t h l y  wage,  b u t  a l s o  i n c l u d e s  E m p l o y e r ' s  G.P.P., U.Ins. 
c o n t r i b u t i o n s  a n d  h o l i d a y  pay.  

Camp c o s t d d a y  a r e  c a l c u l a t e d  f o r  t h e  e n t i r e  f i e l d  s e a s o n  a n d  a l l o w  
f o r  t h e  number o f  days s p e n t  on o t h e r  p r o p e r t i e s .  Camp c o s t s  i n c l u d e  
wages  f o r  a cook  a n d  h e l p e r  a s  w e l l  a s  e q u i p m e n t  c o s t s  a n d  r e n t a l .  

a l l o w  f o r  t h e  number o f  d a y s  s p e n t  on  o t h e r  p r o p e r t i e s .  

** 
w 

***  V e h i c l e  c o s t s / d a y  a r e  a v e r a g e d  o v e r  t h e  e n t i r e  f i e l d  s e a s o n  a n d  
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r117 CERTIFICATE 

I ,  RONALD JAMES GOBLE,  o f  t h e  C i t y  o f  EDMONTON,  i n  t h e  P r o v i n c e  o f  

ALBERTA,  h e r e b y  d e c l a r e :  

(1) 

(2)  

T h a t  I am a r e g i s t e r e d  P r o f e s s i o n a l  G e o l o g i s t  i n  t h e  P r o v i n c e  
o f  A l b e r t a .  
T h a t  I am a g r a d u a t e  o f  t h e  U n i v e r s i t y  o f  A l b e r t a ,  w i t h  t h e  
d e g r e e s  o f  B a c h e l o r  o f  S c i e n c e  1968 a n d  Master o f  S c i e n c e  
( G e o l o g y )  1971. 

T h a t  I h o l d  t h e  p o s i t i o n  o f  G e o l o g i s t  a n d  S e c r e t a r y - T r e a s u r e r  
w i t h  K i n t l a  E x p l o r a t i o n s  L i m i t e d  o f  #7 - 6540 - 109 S t r e e t ,  
Edmonton, A l b e r t a .  

F o r t  S t e e l e  Mining  D i v i s i o n  b e t w e e n  J u l y  1st a n d  S e p t e m b e r  19, 
1973. 
T h a t  t h e  WORK AFFIDAVIT a c c o m p a n y i n g  t h i s  r e p o r t  i s  a t r u e  
s t a t e m e n t  o f  c o s t s  i n c u r r e d  d u r i n g  t h e  e x p l o r a t i o n  c a r r i e d  o u t  
on  t h e  Commerce Claims a n d  d u r i n g  t h e  p r e p a r a t i o n  o f  t h i s  
r e p o r t .  

( 3 )  

( 4 )  T h a t  I d i d  s u p e r v i s e  t h e  work d o n e  on  t h e  Commerce Claims i n  t h e  

( 5 )  

(6)  T h a t  t h i s  r e p o r t ,  e n t i t l e d  " F i n a l  G e o l o g i c a l  R e p o r t  - 1973, 
. Commerce Claims - B r i t i s h  Columbia"  i s  a summary o f  work c a r r i e d  

o u t  on  t h e  Commerce C l a i m s .  W 

R e s p e c t f u l l y  s u b m i t t e d ,  

7end**: )+-- ,&A 
RONALD JAMES GOBLE,  B.Sc., M.Sc., P.Geal.  

DATED F e b r u a r y  5 t h ,  1974 
Edmonton, A l b e r t a  
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KINTLA EXPLOPdTIONS LIllblITED 
MINING EXPLORATION 

m 
#7 - 8540 - 109 STREET 
EDMONTON, ALBERTA 
TELEFHOI\IE 433-6971 

ERIK 0. GOBLE 
PRESIDENT 

Edmonton,  A l b e r t a  
O c t o b e r  16, 1974 

Mr,  R. R u t h e r f o r d  
Deputy  C h i e f  Gold Commiss ione r  
D e p a r t m e n t  of  Mines  a n d  P e t r o l e u m  R e s o u r c e s  
V i c t o r i a ,  B r i t i s h  Columbia  

Dear Mr. R u t h e r f o r d :  

RE: Commerce (Group #'I) M i n e r a l  C l a i m s  
G e o l o g i c a l  R e p o r t  #5070 
Your f i l e  # 166 - F t .  Steele 

P.O. BOX 84 
WATERTON PARK 

TELEPHOriE S59-222: 
RONALD JAMES GOBLE 

I SECRETARY-TREASURER 

The a b o v e  r e p o r t  i s  a s t a t e m e n t  of t h e  work c a r r i e d  o u t  d u r i n g  
The p rogram c o n s i s t e d  o f  e x t r e m e l y  d e t a i l e d  samp- 1973 on  t h e  p r o p e r t y ,  

l i n g  of c h a n n e l  s a m p l e s  of a minimum o f  25 pounds  p e r  s a m p l e .  
s a m p l i n g  o f  t h e  p r o p e r t y  c o m p r i s e d  t h e  m a j o r i t y  o f  t h e  420 man-days worked ,  
w i t h  p r o s p e c t i n g  a lesser  p o r t i o n .  

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

of s i l l  s e v e n  d u r i n g  1975. 

U The 

I r e a l i z e  t h a t  u s u a l  s a m p l i n g  would n o t . i n v o l v e  s o  many d a y s  

b u l k y  s a m p l e s  t a k e n ,  i t  d i d .  We i n t e n d  t o  d iamond d r i l l  t 

-. - 

I 

EOG/f j 
E n c l .  



MINIKG EXPLORATION 

11420 - 73 AVENUE 
EDMONTON. ALBERTA N E W 5 L E T  T E A.  
TELEPHONE 436-4333 

ERIK 0. GOBLE 
PRESIDENT 

P.0 .  BOX 84 
WATERTON PARK 

TELEPHONE 859-2291 
FRANK GOBLE 

TREASURER 

S e p t e m b e r  I O ,  1974  

K i n t l a  E x p l o r a t i o n s  L i m i t e d  h a s  r e c e i v e d  t h e  r e s u l t s  o f  t h e  
first p h a s e  o f  a c u r s o r y  e x a m i n a t i o n  of  i t s  Commerce M o u n t a i n  g o l d  
p r o p e r t y  i n  s o u t h w e s t e r n  B r i t i s h  Columbia .  
of ' ' ~ 5 1 1  .$?", fornc!  ir, 1972 t:! c a r r y  3-51; oz g o l d  p e r  t o r i  i n  one  
l o c a t i o n ,  was u n d e r t a k e n  i n  A u y s t  t o  d e t e r m i n e  if i n a c c u r a t e  r e s u l t s  
were r e c e i v e d  f r o m  t h e  1973 f i e l d  program.  

A program o f  r e - s a m p l i n g  

The resu l t s  o f  t h e  sur face  s a m p l i n g  i n  t h e  area o f  t h e  1 9 7 2  

10329 - 10'  s a m p l e  - 0.17 o z  g o l d  / t o n  
10330 - 12' s a m p l e  - 0.22 oz g o l d  / t o n  
10331 - 15' s a m p l e  - 0.18 oz  g o l d  / t o n  
10332  - 5 '  s a m p l e  - 0.24 oz g o l d  / t o n  
10333 - '15' s a m p l e  - 0.24 oz g o l d  / t o n  
10335 - 3' s a m p l e  - 0.11 oz g o l d  / t o n  

h i g h  g o l d  assay a r e  as  f o l l o w s :  

f o r  a n  a v e r a g e  t e n  f o o t  t h i c k n e s s  c o n t a i n i n g  0.192 o u v c e s  o f  g o l d  p e r  
ton .  
same s i l l  ##7 which  was f o u n d  t o  carry t h e  3.84 o u n c e s  o f  g o l d .  
s a m p l e s  were t a k e n  a c r o s s  t h e  s i l l  f r o m  150 f e e t  e a s t  o f  t h e  h i g h  
assay t o  300 f e e t  west o f  i t .  

T h e s e  s a m p l e s  r e p r e s e n t  a s t r i k e  l e n g t h  o f  450 f e e t  a l o n g  t h e  
The 

U 

S i x  s a m p l e s  were t a k e n  t o  t e s t  t h e  e a r l i e r  r e s u l t s  f r o m  

10326 - 30' s a m p l e  of  P u r c e l l  Lava  - 0 . G l  oz g o l d ,  0.17 % Cu 
10327  - 3' s a m p l e  b a r r e n  s y e n i t e  - 0.02 o z  g o l d  
10328 - 12' s a m p l e  b a r r e n  dyke  west o f  s i l l  # 7 - 0.04 oz g o l d ,  

0.17 % Cu 
10334 - 3 l  s e c t i o n  o f  c h a l c e d o n y  r i c h  b e d  - 0.02  oz g o l d  
10336 - 4 '  base of  b a r r e n  s i l l ,  e a s t  of  s i l l  f f ?  - O.O? c z  Q G ~ E !  
10337 - 7 '  b a s e  of  b a r r e n  s i l l ,  50' e a s t  o f  10336 - 0.02 o z  g o l d  

sills t h o u g h t  t o  b e  b a r r e n .  T h e s e  s a m p l e s  a s s a y e d  a s  f o l l o w s :  

T h e s e  r e s u l t s  a r e  c o n s i s t e n t  w i t h  K i n t l a ' s  1971-1972 r e s u l t s  wh ich  
showed b a c k g r o u n d  v a l u e s  o f  a p p r o x i m a t e l y  0.U2 o z  g o l d  p e r  t o n  i n  t h e  
a p p a r e n t l y  u n m i n e r a l i z e d  m e t a s e d i m e n t s  a n d  b a r r e n  s i l ls  a n d  d y k e s .  

One s a m p l e  was t a k e n  a t  t h e  " t r e n c h "  l o c a t i o n  where  e a r l y  

10338 - 4 '  s e c t i o n  of s h a t t e r e d  q u a r t z  c e m e n t e d  s y e n i t e  - (1932)  r e p o r t s  i n d i c a t e d  t h e  p r e s e n c e  of  2.88 o z  o f  g o l d  p e r  t o n :  

0.15 o z  g o l d  p e r  t o n .  

T h e s e  r e s u l t s  i n d i c a t e  t h e  p r e s e n c e  of  two z o n e s  o f  g o l d  
m i n e r a l i z a t i o n  i n  t h e  S u n k i s t  Moun ta in  - A n d r a d i t e  R i d g e  a rea  o f  t h e  

U 
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p r o p e r t y .  
p e r  t o n  was t a k e n  i n  1972 w i l l  be r e s a m p l e d  a s  s o o n  a s  w e s t h e r  p e r m i t s .  

The t h i r d  zone  where a sample  a s s a y i n g  a t  1.43 oz o f  g o l d  

Due t o  t h e s e  e n c o u r a g i n g  r e s u l t s ,  t h e  c u r s o r y  program p l a n n e d  
w i l l  be ex tended .  R e s u l t s  w i l l  b e  announced i n  s u b s e q u e n t  n e w s l e t t e r s .  

H I N T L A  EXPLORATIONS LIMITED 

/-I 

P e r :  E r i k  0. Goble 
P r e s i d e n t  




















