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INTRODUCTION 

The s tudy of t h e  Purcell Supe rg roup ,   i n i t i a t ed   i n   1977 ,  was i n t e n d e d   t o  
develop a be t t e r   unde r s t and ing   o f   t he   s t r a t ig raph ic ,   s t ruc tu ra l   and  
t e c t o n i c   s e t t i n g ,  and o r e   c o n t r o l s  of the  Sul l ivan  and  c , ther   smal . ter   but  
similar c l a s t i c - h o s t e d   l e a d - z i n c   d e p o s i t s   i n   s o u t h e a s t e r n   1 3 r i t i s h  
Columbia.  Kanasewich  (1968)  recognized a basement   s t ruc ture  from 
anomalous  magnetic  and  gravity  trends and by deep seismic r e f l e c t i o n s  
t h a t   c u t   n o r t h e a s t e r l y   a c r o s s   t h e  more n o r t h e r l y   r e g i o n a l   s t r a t i g r a p h i c  
a n d   s t r u c t u r a l   t r e n d s .  He c o n c l u d e d   t h a t   t h e   s t r u c t u r e  was a Precambrian 
r i f t  and t h a t   t h e   S u l l i v a n   d e p o s i t   o r i g i n a t e d   w i t h i n  i t .  The p.coposed 
r i f t   c o i n c i d e s   w i t h   t h e   p r o n o u n c e d   S t .  Mary-Boulder  Creek  and  the Moyie- 

wes te rn  ranges of the  Rocky b u n t a i n s   ( F i g .  2) .  Lowe'r Pa1eozoi.c ( f o r  
Dibble   Creek   fau l t   sys tems  tha t   cu t   across   the  Purcell Mountains .and t h e  

example, leech,  1958)  and ear l ie r  mdrynian  movements, general ly   block-  
f a u l t i n g  and t i l t i n g  ( L i s  and Price, 1976),  had  been  recognized  along 

been  documented. A pr imary   ob jec t ive   o f   t h i s   s tudy  was t o   d e t e r m i n e   i f  
t h e s e   t r a n s v e r s e   f a u l t   s y s t e m s ,   b u t  earl ier Eurcell age moverrents 'sad n o t  

t h e r e f o r e   h a v e   c o n t r o l l e d   t h e   r e g i o n a l   d i s t r i b u t i o n   o f   l e . s d - z i n c  
t h e s e   t r a n s v e r s e   s t r u c t u r e s  were a c t i v e   i n  Purcell time and  could 

d e p o s i t s .  
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F l y r e  2. Location map, sha i lng  S t .  Mary, 
Boulder Creek, MoyIe, and Dibble  
G-eek f a u l t s ,  and published 

of t h e  Klmber ley mp-erea .  
geologlcal  map5 I n  t h e   v l c l n l t y  
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The s m d y   i n i t i a l l y   f o c u s e d  on the  Kootenay  Ranges e a s t  of the Rocky 
Mountain  Trench  and  results were r e l eased   a s  two pre l iminary  maps (Hoy, 

ness inc reases  and rap id   fac ies   changes  i n  the  Aldridge  Formation  (near 
1979; McMechan, 1979) .   Locat ions  are   given on Figure 2. Dramatic  thick- 

t h e   b a s e  of the  exposed  Furcel l   succession)   occur  i n  t h e   v i c i n i t y  of the 
Boulder  Creek  fault .  The f a u l t  is i n t e r p r e t e d   t o  have  been a growth 
f a u l t  which  down-dropped  the  area to   t he   sou th  (Hoy,  1979,  1982a). 
Fur ther   south ,  McMechan (1979,   1981)   recognized  that   over lying  Furcel l  
platformal   rocks  have  s imilar ,   though less dramatic,   changes.   These  data 
tend   to   conf i rm  the   p resence  of a transverse  Precambrian r i f t  s t r u c t u r e .  

I t  was suggested (Hoy, 1982b) t h a t   t h i s   t r a n s v e r s e  zone is  marked i n  
Fu rce l l   r ocks   t o   t he   wes t  by t h e   p r e f e r e n t i a l   d i s t r i b u t i o n  of i n t r a -  
formational   conglomerate   and  mrcel l  sills. It is  a l s o   c h a r a c t e r i z e d  by 
anomalous  concentrat ions of boron  that   are   supposedly  re la ted  to   deep 
c r u s t a l   f r a c t u r e s   ( E t h i e r  and  Campbell,  1977). Mapping  and d e t a i l e d  
section  measurements were subsequently begun i n   t h e   v i c i n i t y  of t he  Moyie 
f a u l t   i n   t h e  Furcell Mountains (Hoy and  Diakow,  1981, 1982). The work 
c o n t i n u e d   t h i s   p a s t  summer and was extended  northward t o  encompass  the 
S t .  Mary f a u l t  and t h e  Sb l l ivan  mine a t  Kimberley.  Mapping of t he  
Kimberley  map-area i s  being  compiled  and w i l l  be r e l eased  as a pre l imin-  
a r y  map (1 :50 000 s c a l e )  when conpleted.   Further   f ie ldwork on the 
P u r c e l l   p r o j e c t  w i l l  be minimal  and w i l l  o n l y   i n c l u d e   f i l l - i n   t r a v e r s e s  
and section  measurements;  these w i l l  be completed  next  f ield  season. 

The Kimberley  map-area i s  within  the  Fernie   west-half  ( 8 2 G / W )  s h e e t  

Many of t h e   s a l i e n t   f e a t u r e s  of  the  geology were i n i t i a l l y   o u t l i n e d  by 
(Leech ,   1960) ,   and   the   eas te rn   par t  of the  St .  Mary sheet  (Leech,  1957).  

Rice (1937).   Other maps p u b l i s h e d   i n   t h e   v i c i n i t y  of the  Kimberley  sheet 
a r e  shown on F i q u r e  2. 

GIQJERAL GEOLOGY 

The  Kimberley a rea   (F ig .  3) is  t r ansec ted  by t h e   r i g h t   l a t e r a l ,   r e v e r s e  
S t .  Mary f a u l t .  The f a u l t   b r i n g s  Lower and  Middle  Aldridge  rocks i n  i t s  

Creston  and  younger   Furcel l   rocks  or ,   local ly ,   Cambrian  s i l ts tone and 
hangingwal l   ( the   S t .  Mary block of Eenvenuto  and  Price,   1979)  against  

s h a l e  of the   mger   Formation.  
boundary  between  the Lower and  Middle  Aldridge  within  the  St. Mary block. 

The Sb l l ivan   depos i t   occu r s  a t  the 

I t  i s  j u s t   s o u t h  of the  north-dipping,  normal  Kimberley  fault   (Hamilton, 
et dl., 1982) .   Su l l ivan  i s  one of t h e  l a r g e s t   b a s e   m e t a l   d e p o s i t s  i n  
the  world,  having  produced i n  excess of 100 mill ion  tonnes  of  ore  and 

p e r  c e n t   l e a d ,  6.1 p e r   c e n t  zinc,  and 37 grams s i l v e r  per   tonne  (Ransom, 
wi th  remaining r e se rves  of approximately 50 mi l l i on  tonnes  grading 4.9 

1977;  %milton, et al., 1981,  1982). The North  Star and  Stemwinder 
d e p o s i t s   l i e   j u s t   t o   t h e   s o u t h .  They a re   sma l l   l ead -z inc   depos i t s   w i th  
less than  100 000 t onnes   p roduc t ion   t ha t   a r e   s i t ua t ed  i n  t h e   u p p e r   p a r t  
of t he  Lower Aldridge  Formation (see Fig. 3 ) .  
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Figure  3. Geological map o t  t h e  Klrnberley  area. 

PURCELL SUPERGROUP STRATIGRAPHY 

The s t r a t i g r a p h i c   s u c c e s s i o n   i n  the Kimberley  area is i l l u s t r a t e d  on 
Figure  4. The oldes t   rocks ,   rus ty-weather ing  s i l ts tone,  q u a r t z  wacke and 
a r g i l l i t e  of t h e  Lower Aldridge  Formation, are only  exposed i n   t h e  hang- 
ingwa l l  of t h e  S t .  Mary f a u l t   s o u t h  of t h e   S u l l i v a n  mine.  Crossbeds  and 
graded   beds ,   and   occas iona l   f lu te  casts sugges t  i t  consists l a r g e l y  of 
t u r b i d i t e s .  A 250-metre-thick  succession  of  grey-weathering  quartzite 
and   qua r t z  wacke tu rb id i t e   beds ,  which is l i t h o l o g i c a l l y  similar to much 
of  the  Middle  Aldridge  succession,  occurs  approximately 300 metres  below 

and  southern  slopes  of  North Star Hill and a l s o  a few ki lometres   north-  
t h e  Lower-Middle Aldridge  boundary. It is  well exposed on the  western 

eas t  of  Kimberley. 
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F l y r e  4. Strat igraphic   succession I n  t h e  Kimberley a r e a  

The  Lower-Middle Aldridge  contact  is poorly  exposed. It crops  out   near  

S t r a t i g r a p h i c a l l y ,  it has  been  placed  below  exposures  that   contain prom- 
the   Su l l ivan   depos i t   and   subc rops  on Concentrator  Hill e a s t  of Kimberley. 

py r rho t i t e -py r i t e   beds  i n  l a m i n a t e d   a r g i l l a c e o u s   s i l t s t o n e ,   t h a t  may be 
inent ,   b locky,   grey-weather ing  quartz  wacke beds.   Finely  laminated 

d i s t a l   e q u i v a l e n t s  of the Sul l ivan   depos i t ,   have   been   descr ibed   a t  
approximately  this   horizon i n  two Cbminco  Ltd. d iamond-dr i l l   ho les   tha t  
were d r i l l e d  east and  southeast  of t h e   S u l l i v a n   d e p o s i t  (Hagen,  1978). 
J u s t   w e s t  of Lone Pine Hill, t h e  mwer Aldridge is i n  f a u l t   c o n t a c t   w i t h  
the  Middle  Aldridge  (Hagen, 1981 ) . 
The Middle  Aldridge  consists  of  grey-weathering  quartz wacke  and quar tz -  

e s t i m a t e d   t o  be approximately 2 000 metres th i ck  i n  t h e   s e c t i o n   s o u t h e a s t  
i t e  b e d s   w i t h   l o c a l   i n t e r l a y e r e d   s i l t s t o n e  and s i l t y  a r g i l l i t e .  It is  

o f  the   Sul l ivan  mine, where i n d i v i d u a l   q u a r t z i t e   b e d s   a r e  up t o   s e v e r a l  
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metres   thick.  The t h i c k   q u a r t z i t e s  may be amalgamated t u r b i d i t e   b e d s ;  
t h a t  is, they may comprise a number  of ind iv idua l   mass ive   tu rb id i te   beds  
w i t h o u t   e i t h e r   i n t e r v e n i n g  s i l t  component or  recognizable  graded  tops.  
Coarse (1  t o   2 -mi l l ime t re )   qua r t z   g ra ins  may occur   wi th in   these   th icker  
beds.  Measurements of f l u t e   c a s t s   a t   t h e   b a s e  of some t u r b i d i t e  beds 

wi th in  t h e  Middle Aldridge,  the propor t ion  of dark s i l t y  a r g i l l i t e  
i n d i c a t e  a n o r t h   t o  northwester ly  c u r r e n t   t r a n s p o r t  d i r e c t i o n .  I@ s e c t i o n  

increases .   Loca l ly  i t  becomes predominant,  making it d i f f i c u l t   t o   d i s -  
t i n g u i s h   i s o l a t e d   o u t c r o p s  from wper   Aldridge  exposures .  The & p e r  
Ald r idge   cons i s t s  of approximately 300 metres of rusty  to   dark  grey-  
w e a t h e r i n g   l a m i n a t e d   a r g i l l i t e  and s i l t y  a r g i l l i t e .  

Creek  Formations  (Fig. 4 ) ,  a re   s imi l a r   t o   t hose   desc r ibed  t o  the   s cu th  i n  
Rocks overlying  the  Aldridge  Formation,  the  Creston,  Kitchener,   and Van 

s t o n e s  of the  Creston  Formation  are   typical ly   green  or   grey  with lesser 
t h e  Cranbrock area (Hoy and  Diakow, 1981,  1982).  p l a r t z i t e s  and silt- 

amounts of mauve-coloured s i l t s t o n e .  Numerous sed imentary   s t ruc tures  
ind ica te   sha l low  mar ine   subt ida l   to   supra t ida l   depos i t ion ,3 l   envi ronments .  
However, exposures of well-bedded,  grey-weathering AE turbidite!;  j u s t  
nor thwes t   and   nor theas t   o f   Cranbrook  ind ica te   loca l   deeper   water   envi ron-  
ments. The Kitchener  Formation is dominantly h f f   t o  grey-weat.hering 
do lomi te ,   do lomi t i c   s i l t s tone  and  limestone. The Van Creek  Formation i s  
o l ive   g reen ,  to l o c a l l y  mauve and t a n  sha le  and s i l t s t o n e .  

The Nicol  Creek  Formation  includes  toffs;   massive,   porphyrit ic,  and 

q u a r t z i t e .  It thins  northwestward from  approximately 180 metres ,   nor th  
amygdaloj.da1  basic  lava  flows; and i n t e r c a l a t e d   g r e e n   s i l t s t o n e  and 

of  Cranbrook t o  36 metres  south of Marysville.  O n l y  t he   basa l  f e w  
hundred  metres of t h e  overlying  Sheppard  Formation are exposed i n  the 
Kimberley  map-area.  'Ihey c o n s i s t  of l i gh t   g reen ,   t an ,   an8   l e s se r   pu rp le ,  
f i n e l y  l a m i n a t e d   s i l t s t o n e  and a r g i l l i t e .  

and  lower p a r t  of t h e  Middle  Aldridge, h t  uncommon or absent  i n  nuch  of 
Purcell bas ic   igneous  sills and  dykes  are  prominent i n  t he  Lower Aldridge 

the  Creston  Formation.  Similar  rocks  appear  again,   probably  as a s e p a r a t e  

w i t h  Middle  Aldridge sills i n  the Moyie Lake a r e a   t h a t   c a n  commonly be 
i n t r u s i v e  e v e n t  i n  the Kitchener and Van Creek Formations. In  c o n t r a s t  

t r aced   t ens  of k i lome t re s .  and are   therefore   va luable   markers ,   Ib rce l l  
i n t r u s i v e   r o c k s  i n  the  Kimberley  area  are commonly c rosscut t ing   dykes  
t h a t  change  appreciably i n  a t t i t u d e  and t h i c k n e s s   a s  tht?y a re   t r aced  i n  
outcrops.  They are   local ly   very  coarse   grained  and  plagioclase  pheno-  
c r y s t s  can be severa l   cen t imet res   across .  

CAUBRIAN STRATIGRAPHY 

The Sheppard  Formation is  unconformably  overlain by q u a r t z i t e  and aarbon- 
a t e  of the  Cranbrook  Formation and sha le  and s i l t s t o n e  of the  Eager 
Formation of Cambrian  age. 'Ihe con tac t ,  where  exposed  north  of  Cra.nbrook 
and  near  Antwerp  Creek  south  of  Marysville, i s  d iscordant .  The Cra.nbrook 
Formation a t  Antwerp  Creek c o n s i s t s  of an i n t e r l a y e r e d  !sequence c8f pure 
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mately 80 metres of w h i t e   t o   l i g h t   g r e y   o r t h o q u a r t z i t e  which  has a few 
t o   f e l d s p a t h i c   q u a r t z i t e  and   g reen   s i l t s tone .  It is o v e r l a i n  by approxi- 

impure   s i l t s tone   l aye r s   nea r   t he   t op .   In t e rca l a t ed   ca rbona te   l aye r s  
o c c u r   a t   t h e   t o p  of the   un i t .  The carbonate  is dominantly  magnesite 

metres th i ck .  The Cranbrook  grades up i n t o   g r e e n   s i l t s t o n e  and s h a l e  of 
(McCammon, 1964)  and  one r e l a t i v e l y   p u r e   s e c t i o n  i s  approximately 7 

bulk of the Eager  Fbrmation. It is gene ra l ly  well cleaved  and  local ly  
t h e  Eager  Formation.  Dark t o   l i g h t   g r e y  s i l t y  a r g i l l i t e   c o m p r i s e s   t h e  

contains   prominent   cubes of p y r i t e .  

GRANITIC ROCKS 

c r o p   o u t  i n  t h e   v i c i n i t y  of Cranbrook a i r p o r t   n o r t h  of the S t .  Mary 
A number  of o u t c r o p s   o f   g r a n i t i c   r o c k s ,   i n i t i a l l y   l o c a t e d  by Rice  (19371, 

p o r p h y r i t i c ,   w i t h   a l t e r e d   b i o t i t e  and  hornblende  phenocrysts. As Rice 
R i v e r .  Thei r   t ex tures   range  from a p h a n i t i c   t o   c o a r s e   g r a i n e d  and 

suggested,   these  occurrences  are   probably part of a larger,   unexposed 
g r a n i t i c  body. A pronounced,  oval-shaped  magnetic  anomaly  trends  north- 
no r theas t   ove r   t hese   occu r rences  ( s e e  B.C. Minis t ry  of Energy,  Mines  and 
Petroleum  €?esources/Geological  Survey  of  Canada Map 8469G and Fig. 3 ) .  

provide  a minimum age  for  movement on t h e   f a u l t .  A megascopically 
The i n t r u s i v e  rocks s t r a d d l e  the  S t .  Mary f a u l t  and therefore w i l l  

has been  dated a t  122 Ma (unpubl i shed   da te )  . s i m i l a r   s t o c k   i n   t h e  Moyie  Lake sheet  (Leech,  1960; Hoy and  Diakow,  1982) 

STRUCTURE 

The  Kimberley a r e a  i s  dominated by a complex a r r a y   o f   f a u l t s .  The 
l a r g e s t  of t h e s e   t r e n d   e a s t e r l y   t o   n o r t h e a s t e r l y  and a r e   e s s e n t i a l l y  
p a r a l l e l   t o   t h e   p r o m i n e n t  S t .  Mary and W y i e   f a u l t s .  However, n e t  
movement on these  is general ly   normal   with  north  s ide down, i n  c o n t r a s t  

Apparent  net   normal movement on t he  Kimberley f a u l t  has r e s u l t e d  i n  
t o   t h e   r e v e r s e ,   r i g h t  l a t e r a l  movement on the  S t .  Mary and Moyie f a u l t s .  

approximately 1 2  k i l o m e t r e s   s t r i k e   s e p a r a t i o n  of the Upper Aldridge 
a c r o s s  it, w h e r e a s   r i g h t   l a t e r a l   r e v e r s e  movement on t h e  S t .  Mary f a u l t  
has  produced 1 2  k i l o m e t r e s   o f   r i g h t   l a t e r a l   s t r i k e   s e p a r a t i o n   ( F i g .  3 ) .  

Late   no r th   and   no r theas t e r ly   t r end ing   no rma l   f au l t s  c u t  open t o  moderate- 

Aldridge  rocks west of Cranbrook  (Fig. 3 ) .  S i m i l a r   l a t e   f a u l t s   c u t  
l y   t i g h t   f o l d s   w i t h   p r o n o u n c e d   a x i a l   p l a n e   c l e a v a g e  i n  Creston  and Upper 

Northwest- t rending  faul ts   are   conspicuous i n  t he  Moyie  Lake map s h e e t   t o  
s t r u c t u r e s  and   d i sp l ace   t he   K imber l ey   f au l t   e a s t  of t he   Su l l ivan   depos i t .  

only prominent i n  the   complexly   fau l ted   t e r rane  j u s t  north  of  Cranbrook. 
t he   sou th  (Hoy and  Diakow, 1982) .   but  i n  the  Kimberley  area,   they are 

Broad  open  folds  with  pronounced  axial  plane  cleavage  occur i n  both 
P u r c e l l  and  Cambrian  age  rocks.   In   the  vicini ty   of  some f a u l t s ,   t h e y  
become t igh t ,   ove r tu rned  s t ructures .  
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SumMARY 

The geoloqy of the  Kimberley area will be r e l eased  as ,% 1:50 000 pre- 
l i m i n a r y   r a p   s h e e t ,  which w i l l  be  the l as t  of a series of s h e e t s   t h a t  
ou t l i ne   t he   geo loqy  of t he  Furcell Supergroup i n  t h e   v i c i n i t y  of the 
S u l l i v a n   d e p o s i t  i n  s o u t h e a s t e r n   B r i t i s h  Columbia.  Future  fieldwork, 
p l anned   fo r  1983, w i l l  c o n s i s t   o n l y  of f i l l - i n   t r a v e r s ' s s   i n   t h e   m y i e  
Lake  and  Kimberley areas, section  measuring,  and  sampling. Newly 
a c q u i r e d   d a t a  and  previously  re leased maps (Hey,  1979; WMechan, 1979; 
Hay and  Diakow,  1982) w i l l  be  combined  and  eventual1.y  published i n  
b u l l e t i n  form. 

The o b j e c t i v e s  of   the  Purcel l   s tudy  have  been  largely  real ized:  

( 1 )  lb p r o v i d e   d e t a i l e d  (1  :50 000) geo log ica l  maps of the   Purce l l   Super -  
g r o u p   i n   t h e   v i c i n i t y  of the   Su l l ivan   and   o the r   impor t an t   l ead -z inc  
depos i t s .  

( 2 )  lb present  models,   based on section  and  paleocurrent  measurements,  
of the   depos i t iona l   envi ronment   o f  Purcell Supergroup  rocks. 

( 3 )  lb place c o n s t r a i n t s  on and   pos tu l a t e   mode l s   fo r   r eg iona l   s t r a t i -  
g r a p h i c ,   s t r u c t u r a l ,   a n d   t e c t o n i c   c o n t r o l s  of m i n e r a l i z a t i o n   i n   t h e  
Su l l ivan  camp. 

I t  is concluded   tha t   synsedimentary   fau l t ing ,   perhaps   near   the   nor thern  

d i s t r i b u t i o n   o f   P u r c e l l   r o c k s   i n  Lower and  Middle  Aldridge time. Clastic- 
edge  of a t r a n s v e r s e   r i f t   s t r u c t u r e ,   l o c a l l y   c o n t r o l l e d  sand modif ied  the 

hos t ed   l ead -z inc   depos i t s   such  as Sul l ivan,   North Star ,  Stemwinder,  and 
Kootenay  King are a l s o   l o c a t e d  near the   no r the rn   edge   o f   t h i s   t r ansve r se  
s t r u c t u r e ,   s u g g e s t i n g  a genetic  l ink  between  mineralization  and  syn- 
sed imentary   fau l t ing  (Hoy,  1982a, 198223). 
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