
INTRODUCTION 

The underground mine  of  Mosquito  Creek Gold Mining Co~npany Limi.ted i s  
l o c a t e d   i n   e a s t - c e n t r a l   B r i t i s h  Columbia 2 k i lome t re s  west of   the  
h i s t o r i c  mining town of Wells a t  l a t i t u d e  56 degrees  6 rdnutes   nor th   and  
long i tude  121 degrees  36 minutes west. me M i n i s t r y   i n i t i a t e d   t h i s   f i e l d  
p r o j e c t   i n  May, 1982 i n   r e s p o n s e   t o   t h e   g e n e r a l   r e v i v a l   o f   i n t e . c e s t   i n  
p r e c i o u s  metals i n  B r i t i s h  Columbia  and t h e  renewed  mining  and explora- 
t i o n   a c t i v i t y   i n   t h e  Wells area. 

The s p e c i f i c   o b j e c t i v e s  of t h e   p r o j e c t  are: 

( 1 )  lb document s t r u c t u r a l  and s t r a t i g r a p h i c   c o n t r o l s  of the   minera l ized  
zones  and t o  i d e n t i f y   p o t e n t i a l   m a r k e r   h o r i z o n s   t h a t   c o u l d  be u s e f u l  
in   explora t ion   programs.  

( 2 )  lb sample one  representative  ore  zone  and i t s  hos t   rocks   for   s tudy  
of t h e i r   p e t r o g r a p h i c a l  and  geochemical   character is t ics .  

( 3 )  To c o l l e c t  samples for f o s s i l  and   rad iometr ic   s tud ies   to   de te rmine  
the  age of hos t   rocks ,  metamorphism,  and mine ra l i za t ion .  

HISTORY AUD PREVIOUS WORK 

dur ing   t he   w in te r  of  1860. Since  then  product ion  has   been  vir tual ly  
P r o s p e c t o r s   d i s c o v e r e d   t h e   f i r s t  placer g o l d   d e p o s i t s   i n   t h e   r e g i o n  

cont inuous.  Several major   p lacer   opera t ions  were a c t i v e   d u r i n g  t h e  1982 

equipment  which enables them to reach deeper Tertiary g r a v e l  beds t h a t  
season;  many are reworking   o ld   p lacer  leases with  mechanized  mining 

were i n a c c e s s i b l e  to early  miners.  

Hardrock  mining s t a r t e d  a t  the  Cariboo Gold p l a r t z  m i m  i n  1933  and a t  
Island  Mountain mine i n  1934. wart  from a four-year  shutdown  during  the 
war, Cariboo Gold p l a r t z  mine o p e r a t e d   u n t i l  1959  and Is land  Mmntain 
mine u n t i l  1967. Ihe la tes t  underground  operation  began i n  1980  with  the 
opening  of  the  Mosquito  Creek  mine. 

Suther land  Brown (1957,   p .   10)   reviewed  the  extensive  ear ly   geological  
work i n   t h e   r e g i o n .   S i n c e   t h a t   t u l l e t i n ,   m a j o r   s t u d i e s   u n d e r t a k e n  i n  t h e  
area inc lude  two unpublished summary reports by Campbell  (1966,  1969), 

Andrew (1982)  and Andrew,  Godwin, and S i n c l a i r  ( th i s   vo lume) ,   and  a 
r ad iomet r i c   s tud ie s   o f   p rec ious  metal d e p o s i t s  i n   t h e   c o r d i l l e r a  by 

o f  Canada  (1980.  1981a.  1981b,  1982a, 198213). C a r l y l e   ( i n  press) 
continuing  program  of  regional mapping  by S t ru ik   o f  the  Geological  Survey 
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produced a geological  review of the  Mosquito  Creek mine f o r  a f i e l d   t r i p  
t o   t h e  mine i n  May, 1983  before t h e  annual GAC/MAC/ZGU meeting i n  
V i c t o r i a .  

Suther land Brown (1957)  provides the most  comprehensive  descripti-on  of 
mine ra l   depos i t s  i n  the  region.   For   detai led  information  about   the 
Mosquito  Q-eek,  Island  Mountain, and Cariboo Gold p l a r t z  mines, the 
reader  i s  r e f e r r e d   t o  C a r l y l e  ( i n   p r e s s ) ,   W n e d i c t   ( 1 9 4 5 ) ,  and Ske r l  
(1948)   respec t ive ly .  

REGION= GEOLOGY 

A s impl i f i ed   geo log ica l  map of t he  Wells area  i s  presented on Figure 28. 
The region is  dominated by a thick,  highly  deformed  sedimentary  sequence 

phyl l i tes ,   marb les ,   l imes tones ,   do lomi tes ,   amphibol i tes ,   and  meta- 
o f   d i s t i n c t i v e   q u a r t z i t e s ,   c o n g l o m e r a t e s ,   g r i t s ,  s i l t i tes,  s l a t e s ,  

t u f f  ( ? ) .  mom f o s s i l   s t u d i e s   S t r u i k   ( 1 9 8 2 b )   a s c r i b e s   a n  Upper Paleozoic 
age   t o   t he   ove ra l l   s equence .  He assigned a Miss i ss ippian   age   to   rocks  of 

a t i o n  of  mine s t r a t a   w i t h  a c r ino ida l   l imes tone  i n  the  northwest  corner 
t h e  Baker member i n  the  Mosquito  Creek mine based on an   unce r t a in   co r re l -  

o f   h i s  map-area. 
Pennsylvanian   to  Lower Permian  age  from a b i o c l a s t i c  1ime:;tone  bed i n  t h e  

Ear l ie r ,   S t ru ik   (1981b)   repor ted   conodonts  of 

Rainbow member. 

The sedimentary  sequence  has  been  folded and regional ly   ~netamorphosed  to  
g reensch i s t   f ac i e s .   Sma l l  amounts of f i ne   euhdra l   py r i t e   a r e   d i s semin-  
ated  through  most of the   rocks .   S t ru ik   (1981a)   in fer red   tha t   the  main 

f r o m   s t r a t i g r a p h i c  and s t r u c t u r a l   r e l a t i o n s h i p s  throughout  the  region. 
fo ld ing   event   took  place  between m r l y   J u r a s s i c  and Late Cretaceous time 

Andrew (1982)  obtained a Lower J u r a s s i c   ( 1 7 9 t 8  Ma) whole  rock K/nr d a t e  
f o r  a sample of p h y l l i t e  from the  Cariboo Gold p l a r t z  mine. I t  i s  
i n t e r p r e t e d   t o  be a metamorphic  date. 

Regional  folds  trend  northwesterly  and  are  overturlled  toward  the 
southwest,   with  dips  ranging  between 40 and 55 degrees   northeast .  An 
impor t an t   f ea tu re  of t h i s   f o l d i n g  is  the  rhythmic  devel.opment of minor 
f o l d s  down the  limbs  of  the main fo lds .  In t he  mine a rea   these   d rag  
fo lds   p lunge  21 degrees a t   n o r t h  40 degrees west to   nor th  50 degrees 
west;   they  host   the  majority of the  ore  zones.  

LOCAL GEOU)(;Y 

Creek  mine. I n  the mine  workings  only  the  upper  pact of the  pale- 
Figures  29 through 32 i l l u s t r a t e   g e o l o g i c a l   r e l a t i o n s h i p s  i n  t h e  Mmquito 

coloured  Pennsylvanian  to  Lower Permian  Rainbow member are  exposed. 
coloured  Mississ ippian ( ? )  Eaker member and the  lower  par t  of the  dark-  
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Ihe i d e n t i f i c a t i o n   o f  many exposures  of  graded  bedding i n  both  Baker  and 
Rainbow rocks was a key f a c t o r  i n  e s t a b l i s h i n g   s t r a t i g r a p h i c   ' t o p s . '  
Most  graded  layers are  less than  10 centimetres th i ck   bu t   i nd iv idua l   beds  
a re  up to  2 metres th i ck .  The graded  beds  generally cmsis t  of basa l  
f i n e - g r a i n e d   w h i t e   t o   b u f f   q u a r t z i t e   t h a t   g r a d e s  upward t o   b l a c k  
p h y l l i t e .  Minor f i n e  carbonate   g ra ins   occur  i n  both  zones  and  the 
phy l l i t e   d i sp l ays   coa r se   rhombic   do lomi te   c rys t a l s .  The o r i e n t a t i o n  of 
these  b e d s   i n d i c a t e s   t h a t   t h e  mine s t r a t a  are overturned.  

Workings  on Level 3 of   the mine expose a d i s t i n c t i v e  bed t h a t  is we l l  up 
i n   t h e  Rainbow member ( u n i t  7. Fig. 3 0 ) .  The bed lies about  60 metres 
s t r a t i g r a p h i c a l l y  above the  Fainhow-Baker contact and consists O E  dark 
g r e y i s h  green, f ine-gra ined ,   mass ive   to   fa in t ly   l amina ted  rock. wi th  
a b u n d a n t   f i n e   p y r r h o t i t e  lamellae and rare s c a t t e r e d  coarse p y r i t e  
c r y s t a l s .  While   the  euhedral   pyr i te  i s  i n t e r p r e t e d   t o  be metamorphic, 
t h e   d i s t i n c t i v e   p y r r h o t i t e   t e x t u r e  i s  thought  to  he  prima:ry. Ihe rock is  
t e n t a t i v e l y   i d e n t i f i e d  as metamorphosed t u € € .  

Lens ing   ou t  of sedimentary s t r a t a  made i d e n t i f i c a t i o n  of  key  marker  beds 
i n  t he  mine workings d i f f i c u l t .   V i r t u a l l y  a l l  l i t h o l o g i e s  are co r re l a -  

metre length   o f  t h e  mine workings .   Poten t ia l ly   usefu l   un i t s  are: ore- 
t a b l e   o v e r   s h o r t   d i s t a n c e s   b u t  few are cont inuous   over   the  e n t i r e  500- 

host ing  l imestones,   th in-bedded  white   quartzi tes ,   and  orange t o  buff-  
weather ing   do lomi te   l ayers .  All t h r e e   l i t h o l o g i e s  are r ( s a d i 1 y   i d e n t i f i -  
able,   even i n  in tense ly   c leaved   exposures .  On Level ;I (F ig .  3Cl) drag 

beds near the   sou theas t e rn  limit of the mine w r k i n g s .  Any of  these 
f o l d i n g  and in t ense   f au l t i ng   obscu re   t he   p robab le   con t inu i ty  of these  

markers  can  he  used as a p rospec t ing   gu ide   i n   exp lo ra t ion   p rog rams   i n   t he  
a rea ,  and o the r  u n i t s  may prove   usefu l   loca l ly .  

Mine scale s t r u c t u r a l   f e a t u r e s  are i l l u s t r a t e d  on Figure!: 29 throu.gh 32. 
Several  minor  folds were noted  with  an  average  plunge of 21 degrees  

determined  from many w e l l - e x p o s e d   l i t h o l o g i c a l   c o n t a c t s   t h a t   s t r i k e   n o r t h  
toward  north 45 degrees  west. Or i en ta t ion  of s t ra ta  c,n Figure 31 was 

v a r i e s   c o n s i d e r a b l y   i n   b o t h   o r i e n t a t i o n  and  i n t e n s i t y .  Its devel.opment 
50 degrees  west wi th   d ips   averaging  50 degrees   nor theas t .  Cl.eavage 

r anges   f rom  neg l ig ib l e   t o   l oca l ly  so in tense   tha t   c leavage   obscures   rock  
tex tures   and   causes   poor   d r i l l   core   recovery .   Cleavage   or ien ta t ion  
r o u g h l y   p a r a l l e l s  the s t r i k e  of  rock s t ra ta  b u t   d i p s  are shal lower,  
ranging  from 0 t o  50 degrees  and  averaging 3 0  degrees   nor theas t .  The 
o r i e n t a t i o n  of  cleavage closer to h o r i z o n t a l   t h a n   t h e   d i p  of the  rock 
s t r a t a   s u p p o r t s   t h e   c o n c l u s i o n  of ove r tu rned   fo lds   i n   t he  mine area. 
Prominent   l ineat ions  throughout   the mine paral le l  minor f o l d  axes. 

F a u l t s  ahound i n  t h e  mine. Most f a l l  i n t o  two ca tegor ies :   nor th-south-  
s t r i k i n g ,   s t e e p l y   e a s t - d i p p i n g   d e x t r a l   f a u l t s   ( F i g .  383), and  shallow, 
normal f a u l t s   p a r a l l e l  to the   c leavage  (Fig.  3 1 ) .  The l a t t e r  a r e  
abundan t   bu t   o f t en   sub t l e ,   w i th  l i t t l e  o r  no  gouge.  Benedict  (1945) 
d i s c u s s e s  them i n  some de ta i l ;   they   produce  a l i m i t e d   b u t   r e p e t i t i v e  
displacement  which  produces  an overal l  a p p a r e n t   d i p  of 70 degrees   nor th-  
east i n   t h e  mine s t ra ta  (F igs .  31 and 32 ) .  

103 



L 

STRATIGRAPHY 

RAINBOW  MEMBER 

BLACK  AND  GREY  CLASTIC  SEDIMENTS 
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QUARTZ  VEIN:  BARREN,  MINERALIZED I I e 
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Figure  31. Geological  cross-section of t h e  No. 2 Crosscut West, No. 2 Level,  Mosquito 
Creek Gold mine. 
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MINERALIZATION 

a long  a t o t a l   s t r i k e   l e n g t h  of 45 k i lome t re s   t ha t   i nc ludes  t h e  Mc'squito 
Gold o r e   o c c u r s   i n  a l a r g e  number of d i s c r e t e ,   r e l a t i v e l y  small d e p o s i t s  

Creek,  Island  Mountain,  and  Cariboo Gold p l a r t z  mines (Fig.  29) 

p y r i t e   i n   q u a r t z   v e i n s  i n  t h e  Rainbow member (Fig.  33) or   s t ra tabound,  
(Suther land  Brown, 1957) .   lhese   occur rences   cons is t   o f   e i ther   aur i . fe rous  

m a s s i v e   a u r i f e r o u s   p y r i t e  lenses, termed  'replacement  ore, '   within  and a t  
the  contacts  of limestone  beds of the Baker member (Fig. 31 ) .  

puartz  Vein O r e  

The mine rocks   a re  cut by numerous genera t ions  of i n t e r s e c t i n g   q u a r t z  

p y r i t e  which is invar iab ly   aur i fe rous .   Ore-bear ing   quar tz   ve ins   car ry   up  
ve ins ;   the   major i ty   a re   bar ren .  A minori ty  of these   ve ins   car ry   coarse  

average  product ion  grades  are   considerably  lower.  Ore veins  i n  W)squito 
t o  25 p e r  c e n t  p y r i t e  and  grade up t o  70 grams gold  per  tonne,  a:lthough 

Creek  mine reach 5 metres  i n  width; t h e  u l t i m a t e   l e n g t h  and he igh t  of  the 
near -ver t ica l   ve ins  is s t i l l  t o  be determined. 

Wells. A t  Cariboo Gold p l a r t z ,  where t o t a l   p r o d u c t i o n  was 1.54  Inillion 
Minerh l ized   quar tz   ve ins   occur red   in   a l l   th ree  of the  major mines a t  

p r e s s ) ,   t h e   q u a r t z   v e i n s  were the  main source  of  ore. At Mosquito  Creek 
tonnes  grading 13.4  grams gold  per  tonne from  1933 t o  1959 (Car ly le ,  i n  

mine,   during  high  metal   price cycles, production  has come front t h ree  
quar tz   ve ins   wi th   g rades   ranging  from  4.5 t o  7.9  grams  gold  per  tonne. 
These  mineral ized  quartz   veins  a t  Mosquito  Creek mine occur  within  Baker 
member rocks  and  accessory  minerals i n  the  veins   are   ankeri te ,   ,galena,  
s p h a l e r i t e ,  and s e r i c i t e .  However, Skerl (1948)   a l so   r epor t s   f r ee   go ld ,  
c o s a l i t e ,   a r g e n t i t e ,  and cha lcopyr i t e  from qua r t z   ve ins  a t  Cariboo Gold 
puar tz  mine. Figure 33 is  a sketch  of a major   quartz   vein a t  13ariboo 

i n  Rainbow rocks kut where the  vein  system  continues i n t o  Baker member 
Gold p l a r t z  mine. It shows tha t   t he   ve in  is most  extensively  developed 

r o c k s  it i n t e r s e c t s  and  terminates i n  a ' replacement   ore '  l ens .  

S e r i c i t e  f rom  mineral ized  quartz   veins  a t  Cariboo %old p l a r t z  and 
Mosquito  Creek mine has   y ie lded   La te   Jurass ic /Far ly   Cre taceous  K/AK d a t e s  
of 1 4 1 f 5  (Andrew,  1982)  and  139 5 (G. K l e i n ,  personal  commni.cation) 
r e spec t ive ly ,  from s i t e s   rough ly  4 k i lomet res   apar t .  

Replacement O r e  

The h i s t o r i c  term ' replacement   ore '  i s  used  for   the  s t ra tabound  massive 
p y r i t e   o r e  lenses d e s p i t e  i t s  genet ic   impl ica t ions .  While quar-tz  vein 
o r e  i s  most a h n d a n t  i n  Rainbow rocks and only  rarely  occurs  in Baker 
rocks,   replacement   ore   occurs   only  within Baker  rocks.  Typically, 
replacement   ore   lenses   occur  w i t h i n  o r   a t   t h e   c o n t a c t s  of the  l imestone 
lenses   (F igs .  30 and 31).  The o re   l enses   gene ra l ly  OCCUK within 25 
metres of t h e  contact  between  dark Rainbow member bed:j  and p a l e  Baker 
beds. 
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In a d d i t i o n   t o   t h i s   l i t h o l o g i c   a s s o c i a t i o n ,  most of the  replacement 

commonly l o c a l l i z e d  i n  t he   c r e s t s   o r   noses  of  the  minor  folds and less 
l e n s e s   a r e   s t r u c t u r a l l y   c o n t r o l l e d .  The mass ive   pyr i te  l enses  a r e  

occur i n  s teeply  dipping  l imbs of the main f o l d   s t r u c t u r e  and i n  
f r e q u e n t l y   i n   f o l d   t r o u g h s .  However, s ign i f i can t   t onnages  of o r e   a l s o  

f l a t - l y i n g   t a b u l a r  lenses where the  l imestones  have  ' rol led out' o r  
f l a t t e n e d .  

averaged 2 000 t o  7 000 tonnes.   Typical   d imensions  are  2 t o  3 metres 
A t  I s l and  Mountain  mine o re  lenses ranged  from  500 t o  35 000 tonnes,  and 

plunge.  Replacement  ore  zones  have  average  cross-section  areas of  10 
t h i c k ,  6 metres  wide, and  from 30 t o  many hundreds of metres 1on.g down 

square  metres, n e c e s s i t a t i n g   t i g h t   e x p l o r a t i o n   d r i l l   s p a c i n g  and c a r e f u l  
s tudy of p e r i p h e r a l   a l t e r a t i o n   f e a t u r e s  i n  order   to   recognize   'near  
misses '  i n  d r i l l i n g .  

The py r i t e   l enses   a r e   f i ne -g ra ined  and  usually  massive.  Locally  they 
d i s p l a y   f a i n t   b a n d i n g   p a r a l l e l   t o   t h e   h o s t   s t r a t a .  The f i n e s t   q r a i n e d  
py r i t e   con ta ins   t he   h ighes t   go ld   va lues .   ove ra l l   g rades  from 30 years  of 
product ion a t   I s l a n d  Mountain  mine  averaged  16.5  grams  gcld  per  tonne  and 

replacement   ore  a lone,  which suppl ied roughly  60 per c!ent  of  th.e pro- 
2.4' grams s i l v e r  per  tonne (Car ly l e ,  i n  p r e s s ) .  However, grades from 

duct ion,   averaged 23.0 grams gold  per  tonne  and 3.4 qrams s i l ve r  per  
tonne.   Overal l   grades a t  Mosquito  Creek t o  December, 1982 mine averaged 
14.5  grams  gold  per  tonne  from  49  940  tonnes of quartz  vein  and  replace- 
ment ore  combined. 

Ore lenses  have  sharp  hangingwall  and footwal l   contac ts ;   1a te ra l l .y   they  
g rade   p rog res s ive ly   i n to   coa r se r   ba r r en   py r i t e   w i th   coa r se   a r senopyr i t e ,  
minor  amounts of d i sseminated   ga lena ,   spha ler i te  and r a re   py r rho t i t e ,  
t h e n   i n t o   s i l i c i f i e d   l i m e s t o n e ,   s e r i c i t i z e d   l i m e s t o n e   o r   s e r i c i t e  s c h i s t .  
The host   rock is  a lways   l imes tone ;   do lomi t i zed ,   s i l i c i f i ed ,   o r   s e r i c i t -  

a t i o n   h a s   o b l i t e r a t e d   t h e   o r i g i n a l  l i t ho logy .  One small replacement  ore 
i z e d   l i m e s t o n e ;   o r   s e r i c i t e   s c h i s t .  I n  t he  schist ,  p e r v a s i v e   s e r l c i t i z -  

occurrence i n  s e r i c i t e   s c h i s t   h o s t  rock is  i l l u s t r a t e d  on Figure 31. 
Comparison w i t h  o re  lenses  i n  s e r i c i t i z e d  limestone s u g g e s t s   t h a t  the  
s c h i s t s   a r e   d e r i v e d  from l imestone  as   wel l .   Carlyle  ( i n  press )   no ted  
t h a t   s e r i c i t i z a t i o n  i s  most i n t e n s e  i n  t h e   s t r u c t u r a l   f o o t w a l l  of t h e  
p y r i t e  lenses .  

Shor t  ( 2  t o  4-metre), narrow (less  than  5-centimetre)  ,veins  of  massive 
ga lena   and   spha ler i te   minera l iza t ion   occur  i n  the  hangingwall   or iented a t  
r i g h t   a n g l e s   t o   t h e   o r e   l e n s e s ;   s i m i l a r   v e i n s   o c c u r ,   b u t   a r e   r a r e ,  i n  t he  

charac te r ize   the   hangingwal l   a l te ra t ion   zones .   Recogni t ion   o f   these  
footwal l .  Minor  amounts of turquoise-green  chromium-bearing  mariposite 

a l t e r a t i o n   f e a t u r e s  and pe r iphe ra l   accesso ry   mine ra l s   a t   t he  mine 
e n l a r g e s   ' t a r g e t s '   f o r   e x p l o r a t i o n  diamond d r i l l i n g .  

p o s t d a t e   t h e   o r e ,   b u t   a t  l e a s t  one  major  vein may be  cont.emporaneous  with 
Some q u a r t z   v e i n l e t s  show c r o s s c u t t i n g   r e l a t i o n s h i p s   t h a t   c l e a r l y  

a massive  pyri te   lens .  I n  a n  exce l len t   exposure  i n  the 2E st-ope a t  
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F i g r e  33. Pian of t h e  19-2 stope ve ln  system, C a r l b o o  Gold Quar tz  mine ( a f t e r  
Sker I, 1948). 



Mosquito  Creek  mine, a v e r t i c a l   Z a e t r e - w i d e  barren quartz  vein  pene- 
t r a t e s   t h e   m a s s i v e   p y r i t e  l e n s  and  terminates  abruptly a t   t he   hang ingwa l l  

q u a r t z   v e i n   a r e   i n t e r l a y e r e d   w i t h   s t r a t i f o r m   s i l i c i f i e d   g a l e n a -  
c o n t a c t   w i t h   s e r i c i t e   s c h i s t s .  me la t e ra l   marg ins   o f   t h i s   mass ive   wh i t e  

mass ive   py r i t e   o f  typical replacement  ore. 
s p h a l e r i t e - p y r i t e   m i n e r a l i z a t i o n  which g r a d e s   l a t e r a l l y   i n t o   f i n e - g r a i n e d  

GENESIS 

C a r l y l e   ( i n   p r e s s )   d e s c r i b e s   t h e   t h r e e  main g e n e t i c   t h e o r i e s  of  mineral- 
i za t ion   deve loped  since mining  operations  began i n  1933: 

( 1 )  Metals  were  remobilized  from  the  country  rock  during  regional  meta- 
morphism  and were reconcentrated i n  di la t ion  zones,   such  as ,   fold 
axes. 

(2) Hydrothermal   f luids   rose  f rom a deeply   tu r ied   source   a long  a complex 
f r a c t u r e  network of qua r t z   ve ins  and preferen t ia l1 .y   rep laced   the  
limestone  beds. 

( 3 )  Fiydrothermal f l u i d s   r o s e  from a deeply h r i e d   s o u r c e  up  the  major 
n o r t h - s t r i k i n g   f a u l t s  and preferen t ia l ly   rep laced   l imes tone   beds .  
p l a r t z  vein  ore  then  developed  outward  from  the  replacement  ore 
lenses .  

Recently  developed  metallogenic  concepts  of  volcanic  exhalative  .and/or 

o f   t he  models f i t s  well wi th   observed   da ta   such   as :   quar tz   ve in   minera l -  
sed imentary   exhala t ive   depos i t s  were c o n s i d e r e d   f o r   t h i s   a r e a   b u t   n e i t h e r  

r a t i o s ;   t r a c e   m e t a l   a s s o c i a t i o n s  of arsenic,   bismuth,  tungsten;  and Late 
i z a t i o n  i n  t he   s t r a t ig raph ic   hang ingwa l l ;   a typ ica l ly   h igh   go ld /base  metal 

Jurassic/Early  Cretaceous  radiometr ic   dates   for   the  quartz   vein  ore   which 
c o n t r a s t   w i t h   C a r b o n i f e r o u s   f o s s i l   d a t e s  of t he   hos t   rock .  

Lead isotope ana lyses  reported by Andrew, et al. ( t h i s  volume) provide  a 
Pb/Pb  model  age  of 185t50 Ma for   the  lead  mineral izat ion  which  covers  a 
broad  enough  range t o  be  contemporaneous  with  regional  metamorphism (K/Ar 
age  of  179t8 M a )  or wi th   pos t - tec tonic  magmatism (K/Ar aqe  of  143t14 Ma) 

by inference   the   go ld ,  i n  t hese   depos i t s  was der ived  f r m  c r u s t a l   r o c k s  
(Pigage,  1977).  Andrew, e t  al .   have  concluded  that   the  lead,  and 

e i t h e r  by l a t e r a l   s e c r e t i o n   d u r i n g  Middle  Mesozoic r eg iona l  metamorphism 

p o s t - t e c t o n i c  magmatism. 
o r  by hydrothermal   leaching  re la ted  to  Late Jurass ic /Ear ly   Cre t .3cems 

Given   t he   d i s t r ib i l t i on   o f   a l l   t he  known gold   depos i t s   over  a 45-kilometre 
s t r i k e   l e n g t h   a l o n g  a s ing le   fo ld   l imb ,  a r e g i o n a l   t e c t o n i c   c o n t r o l   f o r  
t h e  minera l iz ing   event  seems necessary.  The wri ter   envisages  the  gold-  
b e a r i n g   f l u i d s  were der ived  from the   c rus t a l   rocks   du r ing   r eg iona l  meta- 
morphism  and  emplaced l a t e  i n  t he   t ec ton ic   cyc le   du r ing  a p e r i o d   o f   f a u l t  
readjustment  (-140 M a ) .  The f lu ids   pene t ra ted   the   fo lded ,   over turned  
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a t e  beds when encountered.   Fluids   f lowed  a long  di la tant   fold  noses   and 
s t r a t a ,   p r e c i p i t a t i n g   m i n e r a l i z e d   q u a r t z   v e i n s  and reac t ing   wi th   carbon-  

t roughs   w i th in   t he   l imes tones ,   p rec ip i t a t ing   i n   mass ive   su lph ide  lenses. 

EWLORATION 

Successfu l   explora t ion  i n  the  region  has   been  based  e i ther  on d i r e c t  
p rospec t ing   o r  on d r i l l i n g   n e a r  t h e  c r i t i c a l  Rainbow-Baker contac t .  
Trenching  has   a lways  been  an  essent ia l   par t   of   the   explorat ion  programs 
because   s lopes   th roughout   the   a rea   a re   s teep   and   g lac ia l   overburden  is 
deep. 

The use fu lness  of  geophysical methods  such a s  IP ,  EM/VLF-EM, and SP is 

i s  h igh   i n  some s t r a t a ,  major fau l t   zones   a re   f requent ,   and  typical 
l imi t ed   because   t r ace   d i s semina ted   py r i t e  i s  ubiqui tous ,   carbon  conten t  

Creek  mine  delineated  the  contact  between  the  Baker member and the   h ighly  
orebodies   a re   very   smal l .  A t e s t  i nduced   po la r i za t ion   su rvey   a t   Mosqu i to  

carbonaceous Rainbow member. Resolut ion was s u f f i c i e n t   t o  show d i s -  
placement   of   the   contact   a long by a major   north-south  faul t .  More u s e f u l  
r e s u l t s  were o b t a i n e d   i n  a r ecen t  VLF-EM survey on t h e   b s q u i t o  Creek 
mines  p rope r ty  where the Rainbow-Baker contact i s  de l inea ted  by bands of 
a d j a c e n t   h i g h  and low anomalous  values   that   fol low  the  contact   and show 
t h e  same nor th-south   fau l t   d i sp lacement .  The advantages  of  the VLF 
system  over  the I P  technique l i e  i n  speed, simplicity,  and lower  cost. 
C o r r e l a t i o n  of f i l t e r e d  VLF results wi th   p roper ty   geology  sugges ts   tha t  
t h e  anomalous VLF-EM lows or   t roughs  may coincide  with  subcropping non- 
conduct ive  l imestone  uni ts .  

Geochemical s o i l   s u r v e y s  i n  the  region  have  produced  gold  anomalies and 
a r sen ic ,   l ead ,   b i smuth ,   s i l ve r ,  and copper   are   being  used as pa th f inde r  
e lements   to   avoid   the   p roblem  of   red is t r ibu ted   p lacer   go ld  i n  t h e   g l a c i a l  

bu rden ,   so i l   c r eep ,  and small t a r g e t s  make spot t ing  fol low-up diamond- 
till. Unfor tuna te ly ,   chemica l   meta l   d i spers ion ,   th ick   g lac ia l   over -  

d r i l l   h o l e s   d i f f i c u l t .  Follow-up  of  anomalies by t renching  would 
probably be a s   c o s t - e f f e c t i v e   a s   d r i l l i n g .  

On a mine s c a l e ,  systematic e x p l o r a t i o n   f o r   r e p l a c e m e n t   o r e   a t   t h e  
Mosquito  Creek mine i n v o l v e s   e s t a b l i s h i n g  a regular   spac ing   of   explora-  
a t i o n   c r o s s c u t s   o f f   t h e  main sou theas t -no r thwes t   d r i f t   (F ig .  30) and a 

T h i s   t i g h t   d r i l l   p a t t e r n  i s  e s sen t i a l   because   o re   zones   and   t he i r   a l t e r -  
r e g u l a r   p a t t e r n  of i n c l i n e d   d r i l l   h o l e s  from each   c rosscut   (F ig .  3 1 ) .  

a t i on   ha los   a r e   sma l l .  Once o re  i s  i n t e r s e c t e d ,  it i s  developed by 
mining  along  the  plunge of the  host ing  minor   folds   (Fig.   29) .  

g rade   go ld   depos i t s  is exce l l en t .   Su r face  and  underground  exploration 
The e x p l o r a t i o n   p o t e n t i a l   f o r  more  of these r e l a t i v e l y   s m a l l ,  but high 

programs a t  Mosquito  Creek mine have  discovered  addi t ional   reserves   of  
rep lacement   o re .   Subs tan t ia l   reserves  had b e e n   e s t a b l i s h e d   a t   d e p t h  i n  
the  Is land  Mountain mine when i t  c l o s e d   i n  1967. Production from the  
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Cariboo  Cold  @art2 mine was predominantly  from  quartz  vein  ore j.n t he  
Rainbow member (Figs .  29 and  33)   while   the  exis tence  and  potent ia l   of   the  

p o t e n t i a l   o f  minor  l imestone  horizons  within  the Rainbow member rocks  has 
replacement   ore   within  the Baker member  was unrecognized. The mineral  

ye t   t o   be   eva lua ted .  

collcLusIolus 

The Cariboo Gold Belt is one of t h e  major  gold  producing  regions  of  the 
Canadian  Cordi l lera .  'Ihe t b s q u i t o  Creek  mine  produces  ore  from a  number 

b e a r i n g   s t r a t a   t h a t   y i e l d e d  37 697 kilograms of gold  and 4 354 kilograms 
o f   d e p o s i t s   t h a t   a r e   d i s t r i b u t e d   a l o n g   t h e   s t r i k e   e x t e n s i o n  of ore- 

of si lver  since  underground  mining commenced i n  the  area i n  1933. 

The many o re   depos i t s  of t he   be l t   occu r  i n  a s t ruc tu ra l ly   ove r - tu rned  
metasedimentary  rock  sequence of the  Carboniferous  Cariboo Group.  Mwer 
J u r a s s i c   r e g i o n a l  metamorphism  produced greenschis t   fac ies   minera logy .  
Deformation  produced  regional,  northwest-trending  overtu:?ned  folds:  with 
associated  rhythmical ly   spaced  minor   folds .   Ear ly   0:etaceous  lower 
grade  quartz   vein  ore   deposi ts   are   hosted  predominant ly  i n  the  dark 
carbonaceous  rocks  of t h e  Pennsylvanian/Permian Rainbow member. Higher 
g rade   r ep lacemen t   o re   depos i t s   a r e   hos t ed   w i th in   and   a t   t he   con tac t s  of 
a l te red   l imes tone   hor izons  i n  the  l ight-coloured  Mississ ippian Baker 
member. The rep lacement   o re   depos i t s   a re   loca l ized  by p a r a s i t i c ,  minor 
f o l d s  and t h e  c r e s t s  and  troughs of these   fo lds  may be  cont inuously  or  
discont inuously  mineral ized  for  many hundreds of metres down plunge.. 

The o re   depos i t s   a r e   c l ea r ly   ep igene t i c   a l t hough   t he   exac t  mechani.sm of 
t h e i r  emplacement  has still t o  be  determined. The gold was l i k e l y  
der ived from deeper   c rus ta l   rocks .  

The Cariboo Gold Eelt o f f e r s   e x c e l l e n t   e x p l o r a t i o n   p o t e n t i a l   w i t h i n ,  
between,  and  beyond  the  existing mine workings. An e f f e c t i v e   e x p l o r a t i o n  
program i n  this environment should combine detailed prospect ing and 
g e o l o g i c a l  mapping wi th   so i l   geochemis t ry  and VLF-EM g e o p h y s i c s .   I n i t i a l  
work should  be  followed by an  aggressive  trenching  program. The grade  of 
r ep lacemen t   o re   l enses   and   t he i r   o r i en ta t ion  i s  so uniform  and  predict-  
ab le   t ha t   min ing   can  be i n i t i a t e d   d i r e c t l y  from a subcrop  exposure OK a 
s i n g l e   d r i l l   h o l e   i n t e r s e c t i o n .  
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