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THE GEOLOGY AND GENESIS 
OF PINGSTON CREEK SULPHIDES 

1. INTRODUCTION 

c 

Th is  r e p o r t  i s  based on an eleven day reconnaissance mapping program 

c a r r i e d  o u t  by Messrs. P. Leven, R. Dick insen and M. McLaren, cove r ing  
i' 

\ 

2 an area o f  about 20 km i n  t h e  Pingston Creek area eas t  o f  Nor th  Arrow 

Lakes, some 85 km south o f  Revelstoke, B.C. 

Exposed su lph ide  occurrences were i n d i c a t e d  eas t  and west o f  P ingston 

Creek. Access i s  by a we l l -ma in ta ined logg ing  road (37 km) which s t a r t s  

5 kin n o r t h  of S h e l t e r  Bay on Upper Arrow Lake a t  Highway 23. A l l  occur-  

rences can be reached by a network o f  minor  l ogg ing  roads w i t h  a f o u r -  

wheel d r i v e  v e h i c l e  (F igures  laand 7 ) .  

Most o f  t h e  su lph ide  occurrences a r e  covered by c la ims  r e g i s t e r e d  i n  t h e  

name o f  M r .  Mervin Cusick o f  Wakusp, B.C. 

The su lph ide  m i n e r a l i z a t i o n  eas t  o f  P ingston Creek was d iscovered i n  1957 

as a r e s u l t  of l ogg ing  a c t i v i t y ,  w h i l e  su lph ide  showings west o f  P ings ton  

Creek have been recorded s ince  t h e  end o f  t h e  1 9 t h  century .  They a r e  on 

s t r i k e  w i t h  Cominco's B i g  Ledge d e p o s i t  which was d iscovered i n  1892 and 

has been explored i n t e r m i t t e n t l y  s ince  then. 

2. GEOLOGY 

2.1 General Geology 

The area i n v e s t i g a t e d  i s  p a r t  of t h e  Shuswap Metamorphic Complex. 

"This, complex con ta ins  rocks  t h a t  have been r a i s e d  t o  a s t a t e  o f  h i g h  

grade r e g i o n a l  metamorphism. 

t i o n  w i t h  fo rmat ions  beyond t h e  complex i s  specu la t i ve ,  b u t  t h e  most 

recen t  work suggests t h a t  t h e  nietamorphic rocks  i n c l u d e  Pro te rozo ic ,  

The age of t h e  rocks  and t h e i r  c o r r e l a -  
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Paleozoic  and p o s s i b l y  a l s o  Mesozoic fo rmat ions .  S t r u c t u r a l  s tud ies  

have shown t h a t  t h e  complex i s  composed o f  a s e r i e s  o f  gne iss  domes 

w i t h  cores o f  ve ined augen gneiss and g r a n i t i c  gneiss enveloped by 

metasedimentary gneiss and s c h i s t .  The outermost  l a y e r s  o f  gne iss  

and s c h i s t  a re  r i d d l e d  w i t h  l a y e r s  and lenses o f  pegmat i te  and 

leucogran i te .  Three gneiss domes a r e  found between Slocan Lake and 

t h e  Monashee Mountains west o f  t h e  B i g  Bend of t h e  Columbia R ive r " .  

(FYLES , 1970). 

I 

Y 

\ 

The Pingston Creek area i s  u n d e r l a i n  by a s e r i e s  o f  gneisses, marb les 

and q u a r t z i t e s  o f  t h e  metamorphic Monashee Group (presumably lower  

Pa leozo ic ) ,  which forms one o f  t h e  man t l i ng  zones o f  t h e  M t .  Odin 

Gneiss Dome. 

2.2 Petrogrzphy o f  t h e  P ings ton  Creek Area 

The f o l l o w i n g  major  pe t rog raph ic  u n i t s  can be d i s t i n g u i s h e d  i n  t h e  

Pings t o n  Creek area : 

2.2.1 Gneiss 

Genera l ly ,  t h e  gneiss i s  a b i o t i t e - f e l d s p a r - q u a r t z - p a r a g n e i s s  

w i t h  qua r t z  and f e l d s p a r  v a r i a b l y  dominant. Cont ra ry  t o  t h e  

observa t ions  o f  REESOR and MOORE, 1971, i n  t h e  Gig Ledge area, 

who desc r ibe  sha rp l y  separated sub-uni t s  o f  b i o t i  t e - f e l d s p a r -  

quar tz-gneisses,  t h e r e  a r e  mu1 t i p l e  t r a n s i t i o n s  i n  t h e  P ings ton  

Creek area, depending on t h e  b i o t i t e - f e l d s p a r - q u a r t z  r a t i o s .  

Gra in  s i z e  v a r i e s  between 1 and 3 mm. A pronounced rhy thmic  

sequence of b i o t i t e  l a y e r s  and quar t z - fe ldspar  l a y e r s  i s  

conimon, w h i l e  o t h e r  gneisses show a d i s t i n c t  augen gne iss  

tex tu re .  Pegmatites forni  g e n e r a l l y  concordant lenses  and 

s c h l i e r e n  w i t h i n  t h e  gneiss.  Rare a inph ibo l i te  lenses 1 nini 

, 

-. 
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t o  3 cm t h i c k  can be observed and g a r n e t - r i c h  and s i l l i m a n i t e -  

, 

r i c h  zones a l s o  occur l o c a l l y .  

7 
2.2.2 Pegmati te 

Pegmati tes occur as lenses which a r e  concordant,  b u t  q u i t e  t 

discont inuous,  and tend t o  occur  more commonly i n  c e r t a i n  

hor izons.  

t h e  road a long t h e  shore o f  Upper Arrow Lake, a d i sco rdan t  

( m i g m a t i t i c ? ) ,  100 t o  200 f e e t  t h i c k  pegmat i te  occurs i n  

gneisses j u s t  below t h e  marb le marker ho r i zon  M 1  ( F i g u r e  2 ) .  

The pegmat i t ies  c o n s i s t  o f  e i t h e r  predominant ly  b u l l  qua r t z  

o r  pure f e l d s p a r .  Sometimes tourmal ine  i s  present  and v e r y  

I n  t h e  n o r t h  and t h e  south o f  t h e  mapped area, on 

o c c a s i o n a l l y  sul phides (maracasi t e ,  sphal e r i  t e ,  ga lena)  were 

a l s o  observed ( P o i n t  49, F igu re  7 ) .  

2.2.3 Q u a r t z i t e  

Only a few t r u e  q u a r t z i t e  beds occur i n  t h e  sequence. They 

can be d i s t i n g h i s h e d  f rom t h e  quar tz  pegmati tes by t h e  f i n e  

g r a i n  s i z e  and f a i n t  i n d i c a t i o n s  o f  sed imen f i r y  bedding t e x -  

t u re .  The th ickness  v a r i e s  between 20 cm and 3 rn. The c o l o r  

i s  u s u a l l y  w h i t e  but ,  i n  one case, a b l u i s h  red,  10 cm t h i c k  

q u a r t z i t e  bed forms a d iscont inuous  marker ho r i zon  a t  t h e  

f o o t w a l l  o f  t h e  marb le ho r i zon  M4a (see F igu re  5 ) .  Layers o f  

muscovi te  and s i l l i m a n i t e  i n t e r l a y e r i n g  w i t h  t h i n  marb le  bands 

occur w i t h i n  t h e  q u a r t z i t e  beds a t  a few l o c a t i o n s .  

2.2.4 Aniphibo l i te  

Dark grey-green amphibol i t e  occurs i n  severa l  hor izons  forming 

lenses and c l u s t e r s  o f  lenses from a few mm t o  severa l  metres 

i n  th ickness .  These can sometimes be used as marker hor izons.  
-. 



-4- 

O f t e n  t h i n  marble,  c a l c - s i l i c a t e  and q u a r t z i t e  bands a r e  

i n t e r l a y e r e d  w i t h  t h e  amphi b o l  i t e s .  

t o  6 cm l o n g  a r e  weakly  o r i e n t e d  p a r a l l e l  t o  t h e  metamorphic 

s- t e x t u r e .  

Amphi b o l  e c r y s t a l s  up 

2.2.5 Marb le 

Marb le occurs  i n  a number o f  h o r i z o n s  f rom a few m i l l i m e t r e s  

t o  30 metres t h i c k .  

c a l c - s i l i c a t e s  and c a l c i t e - r i c h  gneisses.  

t r a n s i t i o n  s u b - u n i t s  a r e  l e s s  common t h a n  pure  marb les and 

pure  gne i  sses. 

( p o i n t s  22 and 49, F i g u r e  7 ) .  

These v a r y  f rom homogenous pure  marb le  t o  

However, t h e s e  

Sometimes marb l  e grades i n t o  c a l  c a r e n i  t e  

The g r a i n  s i z e  v a r i e s  between 0.5 mm and 5 cm w i t h  an average 

o f  about  3 m. The predominant m i n e r a l  i s  c a l c i t e  ( w h i t e  t o  

grey,  r a r e l y  p i n k )  , and l e s s  f r e q u e n t l y  d o l o m i t e .  Accessory 

q u a r t z ,  garne t ,  t r e m o l i t e ,  d i o p s i d e ,  s i l l i m a n i t e ,  muscovi te ,  

g r a p h i t e  (sometimes i n  dense c l o t  s )  and p h l o g o p i t e  a r e  p r e -  

sent .  P y r r o h o t i t e ,  p y r i t e ,  s p h a l e r i t e  and galena a r e  v e r y  

r a r e .  

One h o r i z o n  ( M l )  shows a d i s t i n c t  boxwork t e x t u r e .  The 

o u t e r  boxwork i s  b u i l t  up o u t  o f  t r e m o l i t e  and d i o p s i d e  and 

f i l l e d  w i t h  c a l c i t e .  The marb le  h o r i z o n s  M2 and M4 a r e  

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

f ragments gn e i s s )  , t h e  marb le  h o r i z o n  M3 by conglomerates 

o f  q u a r t z  and r a r e r  g n e i s s  f ragments i n  a c a l c i t e  m a t r i x .  

, 

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

an o b l i q u e  a n g l e  t o  t h e  metamorphic banding and i l l u s t r a t e  a 

f l e x u r e  f o l d  s t r u c t u r e .  
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2.3 Tectonics - 

The dominant tectonic element i s  a weak folding w i t h  a long wave 

length and an  axis s t r iking north-south. 

generally dip 20-50' E a s t  i n  the area west of Upper Arrow Lake. 

The strata therefore 
i 

. \. 
t '  

Because the general dip and the morphological slope a re  more or 

l e s s  para l le l ,  i t  was possible t o  t race the marker horizons of 

i n t e re s t  over qui te  large areas. 

2.3.1 Folding_ 

The following sequence of folding can be ascertained: 

Phase Ia:  The major s t ructure  i s  an an t ic l ine  w i t h  an 

axis  striking north-south t o  10' West. The 

apex runs along the mountain ridge between 

Pingston Creek and Upper 4rrow Lake (Figure 3 ) .  

Phase I b :  The flank of the an t ic l ine  of Phase Ia i s  folded 

in to  several weak synclines and an t ic l ines ,  the * 

intensi ty  of which decreases towards the eas t .  

The axes of these minor folds s t r i k e  nor th-  

south t o  20' !4est (Figure 3 ) .  

Phase I I a :  The second stage folding creates more o r  l e s s  

symmetrical folds on the eas t  flank of 

the Phase Ia  an t ic l ine ,  with axes trending 

50 t o  60G East, and  form very elonqated 

Va l1  eys" and "ridges" or canoe-type folds  

(Figure 4b). 

small scale  folding i n  cm t o  m dimensions, 

(Figure 4a) with incipient axial plane shear 

The limbs of these folds show 

(Figure 4 c ) .  
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Phase I Ib :  This i s  of s imi la r  s t y l e  and age t o  Phase I I a ,  

although weaker and with axes s t r ik ing  60" West 

which i s  the  complimentary d i rec t ion  t o  Phase 

I I a  i n  a conjugate system. 

Phase 111: A narrow, elongated area between points ,  54, 45, 

49 and 50, shows a pronounced, l oca l ly  overturned 

folding,with an ax i s  s t r ik ing  10 t o  40' East and 

a plunge of 20' t o  t he  northeast .  

2.3.2 Regional Distr ibut ion of Tectonic S ty les  

The weak folding o f  Phase Ia and I b ,  a s  described i n  Chapter 

2.3.1, gradually tightens towards the north and sou th  w i t h  , 

development of axial  plane cleavage in t h e  n o r t h  only. Three 

s t ruc tura l  regions can be dis t ingcished from n o r t h  t o  s o u t h .  

Region A:  Region A i s  located nor th  of p o i n t s  32 and 28, 

The in t ens i ty  of t he  folding of Phase I ,  w i t h  

axes s t r ik ing  20' West , i t rong ly  increases towards 

the north. However, i t  never reaches the  

s tage o f  overturned fo lds .  Shortening i s  

achieved by shearing and overthrusts  i n  t h e  

fold closure a rea ,  w i t h  thrust planes dipping 

about 20' Sou t hwes t. 

Region B :  Region B l i e s  between points  32 and 13 and i s  

the area where the sulphides a r e  exposed. 

Region B i s  characterized by weak in te r fe rence  

fold i ng . 
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Region C:  Region C i s  located south of point 13. The 

intensi ty  of the Ia and I b  fold phases increases 

so tha t  towards Big Ledge t o  the west, the  i n -  

t ens i ty  reaches the stage of upright t o  over- 

turned folds.  
1 

3 .  MINERALIZATION 

3.1 Mineralogy of the Ore Types 

Ore Type I :  This i s  a massive sulphide type occurring i n  outcrops 

and i s  composed of a fine-grainedy homogeneous sulphide 

mass of mainly pyrrhotite with ra rer  magnetite and  

pyri te .  Sphalerite and galena a re  seen only ra re ly  in 

hand specimen. 

ments of feldspar,  q u a r t z ,  b i o t i t e  and tremolite a r e  

frequent. 

recrystal l ized marbles. 

The following sub-types can be distinguished: 

Rounded and angular inclusions o f  frag- 

The grain s i ze  i s  qui te  f ine  compared t o  the 

Ore Type Ia:  

Ore Type I b :  

massive sulphides without inclusions. 

massive sulphides with rounded frag- 

ments of q u a r t z  (conglomerate). 

massive sulphides w i t h  angular t o  Ore Typc Ic:  

rounded fragments of pegmatites 

.and gneisses. 

massive sulphides w i t h  rounded frag- 

ments (conglomerate) of massive 

sul phides. 

Ore Type Id: 

Ore Type 11: Pyrrhotite,  pyr i te ,  sphaler i te  and galena occur as  a 

matrix i n  q u a r t z  r ich ,  calcareous gneisses. 
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Ore Type 111: P y r r h o t i t e ,  p y r i t e ,  s p h a l e r i t e  and galena occur  i n  

marb le  w i t h  g r a p h i t e  and hemat i te .  

Ore Type I V :  Marcas i te ,  p y r i t e ,  s p h a l e r i t e  and galena occur  i n  +' 

pegmat i te  vugs between q u a r t z  c r y s t a l s .  1 

3.2 S t r a t i g r a p h i c  P o s i t i o n s  o f  t h e  M i n e r a l i z e d  Hor izons  

The m i n e r a l i z e d  hor izons ,  marb les,  a m p h i b o l i t e s  and q u a r t z i t e s ,  

t o g e t h e r  w i t h  gneisses and pegmati tes, form a sequence about  2,200 

met res  t h i c k  which i s  p a r t  o f  a 6,000 m e t r e  t h i c k  g n e i s s i c  p i l e  

( F i g u r e  2) .  

3.2.1 Marb le  Marker Hor izons  

M1: a s e r i e s  o f  marb le  beds, t h e  t h i c k e s t  o f  wh ich  i s  60 cm 

t o  1 m th ick ,and d i s p l a y s  a t y p i c a l  boxwork t e x t u r e .  

The boxwork c o n s i s t s  o f  s i l l i m a n i t e ,  d i o p s i d e  and 

t remol  i t e  f i 1 1 ed w i  t h c a l  c i  t e .  

M2: a marb le  sequence w i t h  g n e i s s i c  b r e c c i a  f ragments up 

t o  30 c' l o n g .  

M3: a marb le  sequence w i t h  bou lders  o f  q u a r t z ,  sometimes 

g n e i  sses. 

M4: a marb le  sequence w i t h  two hor izons ,  which a r e  charac-  

t e r i z e d  b y  g n e i s s i c  b r e c c i a  f ragments up t o  60 cm i n  

d iameter .  

M5: a pure, homogeneous marb le.  

M6: a homogeneous, p a r t l y  sandy, q u a r t z - r i c h  marble.  



M7: a marble sequence w i t h  gneiss ic  breccia fragments in  

the uppermost par t .  

M8: marble, l oca l ly  w i t h  small gne iss ic  boulders. 

3.2.2 Amphibolite Marker Horizons 

The following amphibolite horizons w i t h  marker q u a l i t i e s  

were observed: 

( a )  a horizon 35 m below marble horizon M1, 

( b )  a horizon 50 m above marble horizon M1, 

(c) two horizons i n  the  footwall of marble horizon M4, 

(d) one horizon in  the  footwall and one in  the hangingwall 

o f  marble horizon M6, 

3.2.3 Stratabound Mineralization (Figure 5) 

Stratabound mineralization occurs in six horizons ( S 1  t o  S6): 

( a )  S1 and S2 a r e  horizons o f  the Ore Type 11, they l i e  

within the  footwall and  hangingwall of marble hor izon  M2. 

S3 and S6 a r e  horizons o f  the  Ore Type 11, lying in  the 

hangingwall of marble horizon M3 and in  the  footwall 

and hangingwall o f  M6. 

(b) 

( c )  S5 i s  associated w i t h  marble horizon M5 (Ore Type 111).  

, 
( d )  S4 i s  a s e r i e s  of mineralized horizons o f  Ore Type I i n  

the hangingwall o f  marble horizon M4. 

3 . 3  Mineralization i n  the 54 Sulphide Horizon (Figure 5) 

Because of the possible economic potent ia l  o f  the Ore Type I 
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massive sul phides, which o n l y  occur  w i t h i n  t h e  sul p h i d e  h o r i z o n  S4, 

t h i s  h o r i z o n  and i t s  f o o t w a l l  and hangingwal l  weremapped i n  d e t a i l .  

r '  Marb le  U n i t  M4 - can be subd iv ided i n t o  f o u r  s u b - u n i t s  M4a t o  M4d: 

M4a - i s  a marble,  which c o n t a i n s  f ragments o f  g n e i s s  up  t o  a \ 

s i z e  o f  5 cm (average s i z e  1 cm) and a h i g h  muscov i te  

c o n t e n t .  The g n e i s s i c  f ragments a r e  w e l l  s o r t e d  b y  s i z e .  

M4b - i s  a marble,  i n  which r a t h e r  i s o l a t e d  g n e i s s i c  f ragments 

up t o  50 cm can be observed. The h i g h e s t  and l o w e s t  sec- 

t i o n s  o f  t h i s  marb le  s u b - u n i t  a r e  sandy ( q u a r t z  g r a i n s ) .  

M4c - i s  a r a t h e r  homogeneous marb le  w i t h  m o s t l y  rounded g n e i s s i c  

boulders,  some g r a p h i t e ,  and w i t h  an i n c r e a s i n g  q u a r t z  con- 

t e n t  towards t h e  southwest.  

, M4d - i s  a homogeneous, n e a r l y  pure  marb le.  

S u l p h i d e  H o r i z o n  S4 - can be subd iv ided i n t o  t h r e e  h o r i z o n s  S4a t o  

s4c: 

S4a - i s  u s u a l l y  b u i l t  up o u t  o f  Ore Type 11. 

appearance and was g i v e n  t h e  f i e l d  name " h o l e  h o r i z o n " .  

A t  p o i n t  47, i t  changes i n t o  OreType I b .  S t r a t i g r a p h i c a l l y ,  

I t  has a punctured 

i t  l i e s  between marb le  s u b - u n i t s  M4a and M4b. 

S4b - i s  made up o f  Ore Type I 1  i n  t h e  n o r t h  and o f  Ore Type I b  

and I d  ( p o i n t  38) i n  t h e  south.  S t r a t i g r a p h i c a l l y ,  i t  l i e s  

between marb le  sub-un i ts  M4b and M4c. 

S4c - c o n s i s t s  of Ore Types I a ,  I b  ( p o i n t  24),  I c  and I 1  ( p o i n t s  

49, 2 2 ) .  S t r a t i g r a p h i c a l l y  i t  l i e s  between marb le  sub- -. 

u n i t s  M4c and M4d. 



The marb le  s e r i e s  M4 and t h e  s u l p h i d e  s e r i e s  S4 has a t o t a l  t h i c k -  

( 

ness o f  about  15 m. The b e s t  marker  c h a r a c t e r i s t i c s  can be a t t r i -  

buted t o  t h e  marb le  s u b - u n i t  M4b (coarse  g n e i s s i c  b r e c c i a  w i t h i n  

t h e  marb le ) ,  a m p h i b o l i t e  l a y e r s  i n  gneisses i n  t h e  f o o t w a l l  o f  

marb le  s u b - u n i t  M4a and t o  a v e r y  t y p i c a l  augen g n e i s s  w i t h  

p e g m a t i t i c  s c h l i e r e n ,  i n  t h e  hangingwal l  o f  marb le  s u b - u n i t  M4c. 

4 

3.4 Regional  Fac ies D i s t r i b u t i o n  o f  S4 and M4 

T h i s c h a p t e r  i s  based on d e t a i l e d  mapping a t  18 p o i n t s  ( F i g u r e  5 )  

and more genera l  mapping a long s t r i k e  between t h e s e  p o i n t s .  The 

b e s t  r e l i a b i l i t y  i s  around p o i n t s  1, 2, 5, 19, 24, 29 and 33. 

South of these p o i n t s ,  no m i n e r a l i z a t i o n  was found a t  t h e  s t r a t i -  

g r a p h i c a l l y  e q u i v a l e n t  p o s i t i o n s .  

An i s c p a c h  nap was n o t  dra:.rn S x a u s e  t h e  t h i c k n e s s  hzs ? l m s t  

c e r t a i n l y  been changed by t e c t o n i c  i n f l u e n c e s .  

can be recogn ized by s t u d y i n g  t h e  d i s t r i b u t i o n  o f  t h i c k n e s s  w i t h i n  

a s i n g l e  h o r i z o n  ( F i g u r e  6 ) .  

However, t r e n d s  
, 

The h o r i z o n  S4a r e p r e s e n t s  a l i m i t e d  c y c l e  o f  m i n e r a l i z a t i o n  t h a t  

t r e n d s  10' Eas t  and has a maximum t h i c k n e s s  around p o i n t  47. The 

s u l p h i d e s  of t h i s  c e n t r a l  zone a r e  o f  Ore Type I b ,  w h i l e  towards t h e  
. .  

f r i n g e s  ' the s u l p h i d e s  become p r o g r e s s i v e l y  more sandy and ca lcareous  

(Ore Type 11) .  

The h o r i z o n  S4b e x i s t s  i n  two separa te  areas, a n o r t h e r n  zone o f  

O r e '  Type I 1  and a southwestern one o f  Ore Types I b ,  I c ,  I d .  

The h o r i z o n  S4c forms two p a r a l l e l  , e l o n g a t e  areas  connected b y  a 

"b r idge" .  

whereas towards t h e  r i n i s  a t r a n s i t i o n  t o  Ore Type I1 takes  p lace .  

A t  t h e  c e n t r e  ( p o i n t  24) t h e  Ore Types a r e  I b  and I c ,  -. 



The marb le hor izons  M4a t o  M4d a l s o  e x h i b i t  a f a c i e s  change boundary 

towards the  northwest.  

t h e  b recc ia  conten t  i s  a t  a maximum. The b recc ias  tend t o  be r e -  

The boundary l i n e  runs  n o r t h e a s t e r l y  where 

p laced by conglomerates towards t h e  south. 
I 

The same ho lds  t r u e  f o r  t h e  amphibo l i tes  between t h e  marb le hor izons  

M4 and M5. 

t rends  p a r a l l e l  t h a t  o f  t h e  marb le hor izons  M4a t o  M4d. 

They show a f a c i e s  boundary i n  t h e  nor thwest  which 

The q u a r t z i t e  horizonsbetween M4 and M5 e x h i b i t  a maximum th ickness  

around t h e  p o i n t s  33 and 54 and a r e  reduced towards t h e  southeast.  

The boundary l i n e  has a n o r t h e a s t e r l y  t r e n d  as i n  t h e  o t h e r  u n i t s .  

The pegmat i t i c  hor izons  a r e  most abundant when d i r e c t l y  assoc ia ted  

w i t h  Ore Types I a  t o  I d  ( p o i n t s  2, 4, 5 t o  10, 47, 38) .  

3.5 Sul ph ide Genesis 

The mapping r e s u l t s ,  as descr ibed i n  Chapters 3.3 and 3.4, i n d i c a t e  

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

sho re l i ne .  Th is  i s  i n d i c a t e d  by t h e  t h i n n i n g  o f  .:he q u a r t z i t e  

hor izons  f rom one d i r e c t i o n  and t h e  t h i n n i n g  o f  t h e  marb le ho r i zon  

f rom t h e  oppos i te  d i r e c t i o n .  Another i n d i c a t i o n  l i e s  i n  t h e  d i s t r i -  

b u t i o n  o f  t h e  b recc ia  f ragment types o f  gneiss and quar t z  i n  t h e  

marbles,  and o f  boulders i n  t h e  su lph ide  hor izons .  The e longated 

d i s t r i b u t i o n  o f  t h e  t h r e e  S4 su lph ide  hor izons  p a r a l l e l  t o  t h e  

pos tu la ted  c o a s t l i n e ,  can be i n t e r p r e t e d  as channel f i l l i n g s  i n  an 

i n t e r t i d a l  zone. The boulders o f  su lph ide  w i t h i n  t h i s  su lph ide  

t ype  and t h e  r a p i d  f a c i e s  changes from Ore Type I t o  Ore Type I 1  

( p o i n t s  24 t o  22, 38 t o  37, 47 t o  9107647) would suppor t  t h i s  con- 

j ec t u  r e .  



-13- 

4. SUMMARY AND CONCLUSIONS 

(a )  The area i n v e s t i g a t e d  i s  u n d e r l a i n  by a sequence o f  pure and impure 

marbles con ta in ing  b recc ia  and conglomerate fragments, amph ibo l i tes ,  

q u a r t z i t e s ,  c a l c i t e - r i c h  and c a l c - s i l i c a t e - r i c h  gneisses, w i t h i n  a 

s e r i e s  o f  more o r  l e s s  homogeneous b i o t i t e - q u a r t z - f e l d s p a r  gneisses. 

The t e c t o n i c  s t y l e  shows a progress ive  t i g h t e n i n g  o f  f o l d s  t o  t h e  (b)  

n o r t h  and t h e  south i n t o  more i n t e n s e l y  f o l d e d  t e r r a i n ,  where 

t e c t o n i c  shor ten ing  by f o l d i n g  i s  taken up by o v e r t h r u s t  f a u l t i n g .  

( c )  The m i n e r a l i z a t i o n  i s  dominant ly  i n  t h e  form of s t ra tabound su lph ides.  

( d )  The exposed massive su lph ide  m i n e r a l i z a t i o n  belongs t o  t h r e e  s t r a t i -  

g r a p h i c a l l y  d i f f e r e n t  hor izons.  

(2) Thc! cxtent o f  thc  m i t x r a l i z e d  hor<zor?s i: l i m i t e d ,  d g e  t o  r z p i d  

f a c i e s  changes t o  sandy, s u l p h i d e - r i c h  gneisses and r a p i d  t h i n n i n g .  

( f)  Facies i n d i c a t o r s  suggest a channel f i l l i n g  c l o s e  t o  an o l d  shore- 

l i n e  as a gene t i c  model f o r  t h e  su lph ides.  

(9)  No economic m i n e r a l i z a t i o n  i s  present  w i t h i n  t h e  th ree  su lph ide  

hor izons  observed. 

L 
(h) The s t y l e  of f o l d i n g  e ludes enr ichment i n  f o l d  nose areas o f  t h e  

type common a t  Ruddock Creek. 
k. 

, 
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INDEX FOR FIG. 2 - 7 

-- 
1 . 7 - 1  

F] - 

green 0 

gneiss or gneissic texture 

marble 

quartzite or sandy / quartzrich 

pegmatite / pegmatoid 

augengneiss 

breccia 

box work texture 

sulfides 

disseminated sulfides 

marble / calcareous 

amphibol it e 

quartzite / quartzpegmatite 

i 



ATTACHMENTS 

Figure 2 - 7 

, 



Fig. 2 : Explanation 

Prof i le  A : Along isopach l i n e  2000 f e e t  

between outcrops 30 and 10 (see f i g .  7 )  

Prof i le  B : Along Upper Arrow Lake a t  the 

a l t i t u d e  of 1500 f e e t  (see f i g .  7 )  

t 
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