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INTRODUCTION 

The Carol in  mine gold  deposi t  l ies about 20 kilometres   northeast  of Hope 
i n  southwestern  Bri t ish Columbia. When p roduc t ion   s t a r t ed  i n  1982 
reserves  were e s t i m a t e d   a t  1 . 5  million  tonnes  grading 4 . 8  (yrams gold  per 
tonne, a t  a cutoff  grade of 2.7 grams gold  per  tonne. 

This   report  summarizes f ind ings  of a geochemical  study of 30 core  samples 

which c rosscut  a por t ion  of the   Caro l in  mine deposit   (Fig.  4 3 ) .  These 
t h a t  were co l l ec t ed  from two d r i l l   h o l e s   t o t a l l i n g  130 metres in   l eng th  

were analysed  for  both major  and t r a c e  element con ten t s   t o   de f ine  any  
c o r r e l a t a b l e   p a t t e r n s  of element zoning,  and t o  determine  whether  broader 
halos  of element enrichment or deple t ion   a re   p resent .  nri ' ll  hole  IU-49, 
which is  35 metres i n  l ength ,   c rosscuts  a 9metre-wide,  gold-bearing, 
sulphide-r ich  horizon  in   the  upper   par t  of t he  orebody (Fil3. 431.  By 
con t r a s t ,  drill hole IU-53 p a r t i a l l y  intersects another   thicker   but  
folded  ore  zone  and extends 6 0  metres beyond the  mineral iz i t t ion 
(Fig.  4 3 ) .  

MINE GEOLOGY 

The Carol in  mine gold deposit ( t h e  Idaho zone),  i s  hosted i n  Jurassic 
metasedimentary  rocks of t he  Ladner Group, c lose   t o   bo th   t he i r  unconEorm- 
able   contact   wi th   Early  Triassic  ( ? )  greenstones and t h e i r   f a u l t e d  
contact   wi th  ul t ramafic   rocks of the  Coquihalla serpentine b e l t .  Th,? 

hos t ed   i n  wackes, l i t h i c  wackes,  and, t o  a l e s s e r   e x t e n t ,   s i l t s t o n e s ;  
replacement-type,   sulphide-albite-quartz  mineralization is p r e f e r e n t i a l l y  

t h i n   s l a t y   a r g i l l i t e  u n i t s  i n   t h e  mine sequence  are  general .1~ unmine.cal.ized 

s t r u c t u r a l l y  and s t ra t igraphica l ly   cont ro l led   (Shearer  and Niels, 19:33),  
(Ray, et az . ,  1 9 8 3 ) .  Underground  mapping shows the  complex orebodie:: a r e  

be ing   la rge ly   conf ined   to   favourable   l i tho logica l   hor izons   wi th in   the  
hinge  port ion of a major, asymmetric  antiform. However, i t :  is uncertain 
whether  the  mineralization  preceded, accompanied, or  followed  the  fo'ldinq. 
The ore   zones  are   character ized by a v i sua l   i nc rease   i n  b0t.h sulphides  
and ml t iphase   qua r t z   ve in ing   (F igs .  44 t o  4 7 ) ,  although  not a l l  horizons 

average 6 t o  8 per   cent  by volume (Shearer and Niels, 19831 and mainly 
car ry ing  these minerals a r e  enriched i n  gold. Sulphides in the  depo j i t  
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Figure 43. Longitudinal  cross-section  throu  h  the  Idaho zone-837 North - 
data suppiled courtesy of C a r o l l n  Mines Ltd.).  
showing location of d r i l l   h o l e s  7"-49 and IU-53 (adapted  from 
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meta l l i c  minera ls ,  i n  decreasing  abundance,  include  chalcopyrite,  
compr ise   pyr rhot i te ,   a r senopyr i te ,   pyr i te ,  and magnetite.  Less common 

born i t e ,  and  gold  (Kayira,  1975). 

GEOLtXY AND GEOCHEMISTRY OF ROLES IU-49 and IU-53 

The  two drill holes  intersect  an  interbedded  sequence of fi .nely bedded 
s i l t s t o n e ,  and poorly bedded t o  massive wacke and l i t h i c  wacke (Figs.. 44 
t o  47) .  The l a t t e r   c o n t a i n s   a n g u l a r   t o  subrounded,  generally  volcanic 
c l a s t s  up t o  1 cent imetre  i n  d iameter ;   ind iv idua l   l i tho logica l   un i t s   in  

Complex network veins  of white quar tz  up t o  3 centimetres t.hick,  together 
the  dr i l led  sequence vary from 1 metre to over 20 metres i n .  thickness.  

with  disseminations and veins of su lphides ,   a re   concent ra ted  
p r e f e r e n t i a l l y   i n  some coarse-grained wacke and l i t h i c  w a c k e  un i t s .  
However, veins  and c l o t s  of a l b i t e  show no spa t i a l   a s soc ia t ion   w i th   t he  
sulphide-rich  zones,  but  are  widespread and common throughcut  the two 
d r i l l   h o l e s .  

Four   sulphide-r ich,   aur i ferous  horizons  are   intersected  in   the two drill 
holes ;  a s i n g l e  9-metre-wide  zone i n  IU-49, while IU-53 i n t e r sec t ed  a 
narrow  upper  horizon,  an  11-metre-thick midrile u n i t ,  and a narrow lover  
zone.  These are   designated  aur i ferous  zones A, R ,  C ,  and t) respec t ive ly  

o n l y   p a r t i a l l y   i n t e r s e c t s   t h e  hinge por t ion  of a folded orebody (zone C); 
(Figs .  44 t o   4 7 ) .  Hole IU-49 passes through zone A (Fig.  43), but Ill-53 

thus it l i e s   e n t i r e l y   w i t h i n  a repeated  hangingwall  sequence  (Fig.  43). 
Consequently,   the  narrow  mineralized  units B and D may r ep resen t   t he  same 
folded  aur i ferous  horizon,   a l though  their   d iss imilar   geochemistry makes 
t h i s   u n l i k e l y .  

Trace  and  major element geochemical p l o t s   f o r   t h e  two d r i l l .   h o l e s   a r e  

values and no allowance  has  been made f o r  any volume changes, as 
shown on Figures 44 t o  47. It must be   no ted   t ha t   t hese   a r e   quan t i t a t ive  

descr ibed by Gresens (1967). I n  a d d i t i o n   t o   t h e   e l e m e n t s  zihown, analyses 
a l s o  were completed  for Cu, Hg,  P2O5, and SrO. While Cu was very 
weakly, but sporadically anomalous (up t o  310 ppm Cu) in some mineralized 
horizons,  the other   three  e lements  showed no anomalous values  throughout 
t h e   d r i l l   h o l e s .  

Ore zone A conta ins  markedly higher   gold  values   adjacent   to  its footwal l  
and  hangingwall  sections, and a c l ea r   co r re l a t ion  between  qold  and s i l v e r  
is apparent   (F ig .   44) .   Minera l iza t ion   in   th i s   hor izon  is a . l s o  assoc ia ted  
with anomalous values of Mo, Sb, and As - t h e   l a t t e r   r e f l e c t i n g   t h e  
presence of arsenopyri te .  However, these  three  elements  are  concentrated 
p re fe ren t i a l ly   i n   t he   hang ingwa l l  of zone A,  while Mo, f o r  example, -is 
absent   in   the   foo twal l .  By contrast, none of t he   t h ree   au r i f e rous  zones 
i n t e r s e c t e d   i n  IU-53 contain anomalous q u a n t i t i e s  of Ag or Mo. 

Auriferous  horizons A, B,  and C a re   assoc ia ted   wi th  wide  ba.rium deple t ion  
zones  (Figs. 44 and 46) .  The barium i s  presumably  associated w i t h  
potassium  feldspar ,   s ince  deplet ion  coincides   with a drop i n  t h e  
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potassium  content  (Figs. 45 and 47). As expected,  the  sulphide-rich 
zones i n  both  holes   are   associated  with a decrease i n  wate:c content  

t i t an ium  va lues   d rop   i n   pa r t s  of zones A,  B ,  and C. This .is p a r t i c u l a r l y  
(HzO+) and  an  increase i n  su lphur .   Su rp r i s ing ly ,   t he   t o t a l   i ron  and 

not iceable   adjacent   to   the  hangingwalls  of  zones A and C where it 
ref lec ts   bo th   the   p resence  of a rsenopyr i te  and t h e   e f f e c t s  of d i l u t i o n  
caused by an increase  i n  s i l i c a  and quartz   veining.   Si l ica   and CaO 
general ly   correlate   negat ively  throughout   both  holes;   Si02  values  
increase  sharply  in  the  hangingwall   portions  of  zones A and C ,  where 
quar tz   ve in ing  i s  abundant,  hut  drops  off i n  the  footwal l   : sect ions.  
These  Si02-enriched  areas l i e   a d j a c e n t   t o  narrow S i 0 2  depletion  zones 
s i tuated  in   the  country  rock  immediately above the  hangingwalls  of zones 
A and C. The MgO content   decreases  i n  t he   o re   ho r i zons ,   pa r t i cu la r ly  i n  
the  hangingwall   sections of  zones A and C,  hut  increases  immediately 
above these   aur i fe rous   hor izons .  

mine a rea ,  which average less than 4 p e r  cent Na20, t h e  eni:ire 
Compared t o  unmineralized Ladner Group s i l t s t o n e s  and  wackes ou t s ide   t he  

130-metre-long sec t ion  of both IU-49 and IU-53 is anomalously  enriched i n  
sodium. Desp i t e   t h i s ,  the r e l a t i o n s h i p  between  mineralization and t h e  
sodium content  is  var iab le .  Sodium l e v e l s  rise moderately i n   p a r t s  'cf 
auriferous  zones A and C ,  but  drop  in  zones B and D. A narrow sodium 
depletion  halo  exists  within,   and  immediately  above,  the  hangingwall  
portion  of  zones A ,  C ,  and D (Figs .  45 and 47). 

The r e l a t i o n s h i p  and d i s t r i b u t i o n  of e lements   within  and  adjacent   to   the 
gold-bearing  zones A ,  B ,  and C show  many  common c h a r a c t e r i s t i c s .  By 
c o n t r a s t ,   t h e  lowermost aur i fe rous  zone D i s  geochemically  unique; it i s  
assoc ia ted   wi th  a sharp  drop i n  Si02 va lues ,   desp i t e   v i s ib l e   qua r t z  
veining, and wi th   increases  i n  CaO,  t o t a l  Fe,  and T i 0 2  (Fiq.  47). 
Also, t h i s  zone is not   associated  with  e i ther   bar ium  or  pot.assium 

these  two elements (Figs .  46 and 45). 
deple t ion ;  i n s t ead  t h e  gold minera l iza t ion  i s  marked by an  increase .in 

CONCLUSIONS 

major  and  trace element zoning p a t t e r n s  i n  which gold i s  sometimes,  but 
Spec i f i c   au r i f e rous   ho r i zons   a t  Carolin mine have complex and va r i ab le  

not  always,   associated  with anomalous  amounts of e i t h e r  Ag,  No, As, o r  
Sb. Most dramatic  element  changes  generally  occur  within and immediately 
above the  hangingwall   sections of the   o re   hor izons .  The ur.ique 

C,  sugges t s   t ha t   t he   Ca ro l in  mine orebody  contains two mineralogical ly  
geochemical  character of au r i f e rous  zone D ,  compared t o  zones A ,  R, and 

d i s t i n c t  o re  suites. 

The Carolin mine gold  deposit  i s  surrounded by a wide,  sodium-enriched 
e n v e l o p e   t h a t   e x t e n d s   a t   l e a s t  60 metres beyond the   minera l iza t ion .  The 

undertaken t o   e s t a b l i s h  i t s  t r u e  dimensions.  Lithogeochemical  samplj-ng 
l a t e r a l   e x t e n t  of t h i s  envelope i s  unknown and a program  should  be 
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to outline  other  areas  of  sodium  enrichment  probably  represents a vj.able 

Likewise,  the  barium  and  potassium  depletion  zones  form  valuable 
exploration  tool  for  locating  similar  gold  deposits  in  the  district., 

exploration  drill  targets  since  they  are  generally  twice  as  wide  as  their 
associated  gold-bearing  horizons.  Consequently,  future  underground 
drilling  programs to locate  extensions  of  the  ore  zones  at  Carolin  mine 
should  include  routine  barium  or  potassium  analysis to test  for  any 
depletion  in  these  elements. 
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