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NOM D E  LA PROPRI~T~ 

BETHLEHEM (JERSEY) (SNOWSTORM) 

PRODUIT 

OBJECT LOCATE-D - Jersey open p i t .  
OBJET LOCALISE 

UNCERTAINTY 300 m Lat. 50'29 '50" Long. 120°59'10" 
FACTEUR D'INCERTITUDE La t. Long. 

Mining Division Kamloops District Kard00ps 
Division rniniere District 

County Township or Parish 
Corn t6 Canton ou paroisse 

Lot Concession or Range 
Lot Concession ou rang 

Sec TP. R.  
Sect. Ct. R. 

TERRITORY TERRITOIRE 

OWNER 0 R OPERATORIPROPRI~TAIRE OU EXPLOITANT 
. - Cf3&ineo -Lta; - - - -. 

DESCRIPTION OF DEPOSIT/DESCRlPTlON D U  GISEMENT 
The proper ty  l i e s  w i t h i n  t h e  Lower J u r a s s i c  Guichon Creek 

b a t h o l i t h ,  which c o n s i s t s  of a s e r i e s  of s e v e r a l  magmatic 
i n t r u s i v e s ,  i n  gene ra l  having a concent r ic  zonal  arrangement 
and becoming younger inward. The proper ty  s t r a d d l e s  a n  
i n t r u s i v e  con tac t  where t h e  younger qua r t z  d i o r i t e  (Bethlehem 
phase) forms an i r r e g u l a r  embayment i n  an o l d e r  qua r t z  d i o r i t e  
(Guichon v a r i e t y ) .  The orebodies a r e  d i s t r i b u t e d  a long  t h i s  
embayment, which forms a semic i r cu la r  a r c  about 1 mile i n  
l eng th  and concave t o  t h e  south.  I n  clockwise o rde r ,  t h e  ore- 
bodies  a r e  t h e  Hues t i s ,  Je rsey ,  Eas t  J e r sey ,  Iona, and White. 
Emplacement of t h e  Bethlehem q u a r t z  d i o r i t e  was followed by a 
porphyry dyke swarm t h a t  extends northward ac ros s  t h e  proper ty  
One of t h e s e  dykes i n t e r s e c t s  t h e  weakened con tac t  zone betweel 
t h e  q u a r t z  d i o r i t e s  and t h e s e  expand t o  form a multi-branched 
i n t r u s i o n .  Subsequent i n t r u s i o n  of numerous o the r  porphyry 
dykes mainly on no r th  and no r theas t  t r ends  was followed by 
f a u l t i n g .  Both of t h e  rock formations have been ex tens ive ly  
f r a c t u r e d  by nor th- t rending  r e g i o n a l  f a u l t s  a s  w e l l  as by 
complementary c ros s  and p a r a l l e l  f r a c t u r e s ,  b u t  genera l ly  t h e  
Bethlehem q u a r t z - d i o r i t e  has  n o t  f r a c t u r e d  a s  ex t ens ive ly  as 
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The proper ty  i s  loca t ed  a t  t h e  4,500 f o b t  e l e v a t i o n  i n  t h e  
Highland Valley 2 mi les  eas t-nor theas t of  lilta ant on Lake, 
some 20 miles sou theas t  of Ashcroft .  The ~ L r s e ~  orebody 
underlay J e r s e y  Lake and t h e  h i l l s i d e  t o  t h e  south.  From t h e  
Lake t h e  Hues t i s  zone l a y  about 1,500 f o o t  southwest,  t h e  Eas t  
Je rsey  zone about 1,000 f e e t  e a s t ,  t h e  Snowstorm zone 4,000 
f e e t  ea s t - sou theas t ,  t h e  Iona zone 3,000 f e e t  sou theas t ,  and 
the  White zone 4,000 f e e t  sou theas t .  

The Je r sey  zone was o r i g i n a l l y  s t aked  i h  1896 o r  1897 a s  
t he  L a s t  Chance claim and bonded t o  a French syndica te .  Af t e r  
s ink ing  a s h a f t  t o  a repor ted  depth of 80 f e e t ,  t h e  bond was 
given up. I n  1901 t h e  Las t  Chance and Sunset claims were 
owned by M r .  J . G . Kirkpa t r i ck .  I 

The Las t  Chance showings were r e s t aked  i n  about  1905 by 
S t u a r t  Henderson and G i l b e r t  Couveret te ,  o f  Ashcroft ,  a s  t h e  
Ba l l  group, comprising t h e  Foo tba l l ,  Handball, Basebal l ,  e t c . ,  
claims. They a l s o  s taked  t h e  Snowstorm shobings as t h e  Storm 
gkoup, comprising t h e  Snowstorm, Rains torm,and  Hails torm 
claims. Work on t h e s e  c la im groups during t h e  per iod  1905- 
1907 cons i s t ed  mainly of t renching  and t e s t p i t t i n g .  

No f u r t h e r  a c t i v i t y  was r epo r t ed  u n t i l  1914 when mining 
opera t ions  were begun on t h e  Snowstorm grou$ of 5 claims,  
owned by Messrs. Henderson, Couveret te ,  a n d G .  Ward. A s h a f t  
Jas  sunk 50 f e e t  and a n  a d i t  d r iven  70 f e e t t o  connect w i th  
t h e  bottom of t h e  s h a f t .  D r i f t s  were run a;out 30 f e e t  north-  
e a s t  and southwest of t h e  a d i t .  I n  t h e  no r fheas t  d r i f t  a 
winze w a s  sunk 56 f e e t .  Severa l  o r e  shipments were made 
before t h e  ope ra t ion  w a s  c losed  i n  1916. ~ I h r i n ~  t h i s  per iod  
t h e  Las t  Chance showings were he ld  by M r .  Henderson a s  t h e  
Jersey-Gurnsey group of 4 claims and t h e  inLervening ground 
a s  t h e  Channel group of 4 claims.  The t h r e e  claim groups, 
forming a compact block of 22 claims and f r a c t i o n s ,  were 
subsequently surveyed. I 

The B r i t i s h  Columbia Department of Mines began a diamond 
d r i l l i n g  program i n  January 1919 under t h e  y n e r a l  Survey and 
Development A c t .  On t h e  Snowstorm showings8  d r i l l  ho l e s  
t o t a l l i n g  5,452 f e e t  were pu t  down. A d r i l  i n g  a t tempt  on -F 
t h e  Iona claim,  on which an outcrop of copper s t a i n e d  q u a r t z  
porphyry had been loca t ed ,  w a s  unsuccessful  due t o  broken 
ground. An a d i t  was then  d r iven  280 f e e t  i d  mine ra l i za t ion  
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HISTORY OF PRODUCTIONIHISTORIQUE DE 4A PRODUCTION - 
During 1915-1916, 136 tons  were shipped from t h e  Snowstorm. 

From t h i s  o r e  8 ounces of gold,  780 ounces of  s i l v e r ,  and 
76,754 pounds of copper were recovered.  

Product ion  by Bethlehem f o r  t h e  pe r iod  1962-74 i n c l u s i v e  
t o t a l s  51,399,531 tons .  From t h i s  o r e  18,924 ounces of gold,  
1,665,403 ounces of s i l v e r ,  517,329,481 pounds of copper,  and 
28,245 pounds of molybdenum were recovered.  

Product ion  f o r  t h e  per iod  1975-78 i n c l u s i v e  t o t a l s  
24,673,919 tonnes.  From t h i s  o r e  308.604 g of gold,  23 902.728 
g of s i l v e r ,  and 87 935 103 kg of copper were recovered (BC 
Dept, of m n e s  d a t a ) .  Molybdenum recovery i n  1978 was 435,924 
l b s .  Product ion  i n  1979-80 was 14,117,076 tons  m i l l e d  and a 
recovery o f  87,847,293 l b s  of  copper and 871,167 l b s  of  molyb- 
denum (Bethlehem Annual Repor t s ) .  

Product ion i n  1981 and t o  c l o s u r e  i n  June 1982 t o t a l l e d  
10,592,000 tons  mi l l ed .  From t h i s  o r e  33,900 tons  of copper 
concen t r a t e  were recovered (Cominco Annual Reports) .  
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NAME OF PROPERTY 
NOM DE LA P R O P R I ~ T ~  

BETHLEHEM (JERSEY) (SNOWSTORM) 

DESCRIPTION OF DEPOSIT/DESCRIPTION DU GISEMENT (cont inued)  

has  t h e  Guichon qua r t z -d io r i t e .  I n  t h e  l a t t e r  rock, s t r o n g  
gouge-covered f a u l t s  and a mul t i tude  of closely-spaced s h e e t  
and c r o s s  j o i n t s  and f r a c t u r e s  a r e  widespread i n  t h e  v i c i n i t y  
a f  t h e  r e g i o n a l  f a u l t s ,  p a r t i c u l a r l y  n e a r  t h e  con tac t s  w i t h  
t h e  Bethlehem i n t r u s i v e  bodies .  S imi l a r ly ,  ex tens ive  e longa te  
b r e c c i a  zones have been developed p a r a l l e l  t o  t h e  f r a c t u r e  
systems, p a r t i c u l a r l y  w i t h i n  t h e  Guichon rocks.  These f r a c t u r  
and b r e c c i a  zones w i t h i n  t h e  Guichon qua r t z -d io r i t e  have forme 
h o s t s  f o r  r i c h  concent ra t ions  of copper mine ra l i za t ion .  Thus, 
gene ra l ly  speaking,  t h e  Bethlehem copper depos i t s  occur  a s  
ex t ens ive  concent ra t ions  of copper minerals  depos i ted  a long  
f r a c t u r e  planes and i n  b recc i a s .  These concent ra t ions  a r e  
l oca t ed  where such f r a c t u r i n g  and b r e c c i a t i o n  has  been most 
i n t e n s e ,  i . e . ,  w i th in  t h e  Guichon qua r t z -d io r i t e ,  n e a r  con tac t  
w i th  major bodies  of t h e  younger Bethlehem q u a r t z - d i o r i t e .  Thl 
Hues t i s ,  Je rsey ,  Eas t  J e r sey ,  Iona and White o r e  zones a l l  
occur  around t h e  per iphery  of t h e  same Guichon-Bethlehem 
con tac t .  

C h a r a c t e r i s t i c a l l y  t h e  rocks i n  t h e  a r eas  of o r e  occurren- 
ces  a r e  pervas ive ly  a l t e r e d  hydrothermally by k a o l i n i z a t i o n ,  
s e r i c i t i z a t i o n ,  s i l i c i f i c a t i o n  and c h l o r i t i z a t i o n .  

The o r e  i t s e l f  i s  comprised of cha l copyr i t e  and b o r n i t e  
occurr ing  both as f i l l i n g s ,  w i th  o r  wi thout  qua r t z ,  a long  
f r a c t u r e s  and a s  d isseminat ion  w i t h i n  t h e  rock i t s e l f .  The 
p r i n c i p a l  o r e  minerals  a r e  h o r n i t e  and cha lcopyr i t e  w i t h  
molybdenite accompanying them i n  small amounts. P y r i t e  i s  
p r e s e n t  i n  p a r t s  of t h e  Iona orebody and a s  a h a l o  around t h e  
J e r s e y  orebody. Malachi te  occurs  a t  shal low depths b u t  t h e r e  
i s  no apprec i ab le  change i n  copper conten t  by supergene 
processes .  

The Eas t  J e r s e y  orebody occurs  w i t h i n  t h e  o l d e r  quartz-  
d i o r i t e  nea r  and i n  s t r o n g  f r a c t u r e s  and a b r e c c i a  a s s o c i a t e d  
w i t h  younger (porphyry) s h e e t s ,  thus  i t  tends t o  b e  a r a t h e r  
p r e f e r e n t i a l l y  o r i e n t e d  d e p o s i t  wi th  l o c a l  d e f i n i t e  t r ends .  11 
c o n t r a s t ,  t h e  J e r sey  orebody occurs  i n  an a r e a  of more evenly 
d i s t r i b u t e d  and va r ious ly  o r i e n t e d  pervas ive  f r a c t u r i n g ,  less 
a l igned  t o  a dominant s t r u c t u r e ,  thus  i t  is  more c o r r e c t l y  a 
t r u e  d i spe r se ,  disseminated d e p o s i t .  Molybdenite occurs  i n  
minor amounts i n  t h e  Je r sey  orebody. 
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B r i t i s h  Columbia 

b u t  no s o l i d  rock was encountered on which p r i l l i n g  could 
begin .  A s h a f t  was then  sunk t o  40 f e e t .  e s t  p i t t i n g  had 
ind ica t ed  a minera l ized  a r e a  about 1,000 f e  t i n  width and 
3,000 f e e t  i n  l eng th .  Work s topped i n  January 1921. The 
proper ty  w a s  reporhadly r e s t aked  i n  1929 b u t  
lack ing .  

M r .  C.H. Al len  r e s t aked  the  proper ty  i n  
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Pass,  Tunnel, and Cu groups, t o t a l l i n g  24 claims,  which w e r e  
subsequent ly t r a n s f e r r e d  t o  Butalma Mines, Limited. I n  1940 
t h e  Snowstorm workings were cleaned ou t  and t h e  s h a f t  deepened 
a few f e e t .  Ventures Limited opt ioned t h e  claims i n  1942 and 
4 diamond d r i l l  h o l e s  were pu t  down i n  t h e  Kona zone, re turn-  
i n g  va lues  lower than those  obta ined  i n  t h e  a d i t .  A 419 f o o t  
d r i l l  h o l e  pu t  down on t h e  J e r s e y  c la im re tprned  f a i r  va lues .  
Another showing (White zone),  known as t h e  prynelson,  about 
1,800 f e e t  sou theas t  of t h e  Iona, w a s  prospected a t  t h a t  time. 

The American Smelting and Refining complany opt ioned t h e  
proper ty  i n  1948 b u t  dropped t h e  op t ion  wi thout  doing any work. 
The claims subsequent ly lapsed .  I 

I n  October 1954 t h e  Huestis-Reynolds-Mcaallen Syndicate  
sponsored a prospec t ing  examination and applroximately 100 
claims were s t aked  covering t h e  o l d  Jersey-Snowstorm-Iona 
zones. Bethlehem Copper Corporat ion Ltd .  wps incorpora ted  i n  
February 1955 and t h e  claims t r a n s f e r r e d  t o  t h e  company. 
Trenching w a s  begun on t h e  Iona zone and l a t e r  extended t o  
t h e  Je r sey .  A bulk  sampling p l a n t  opera ted  u n t i l  September 
1955. American Smelting and Refining oned t h e  proper ty  
i n  September 1955 and c a r r i e d  ou t  exp lo ra t ion  work 
f o r  almost 3 y e a r s .  Thei r  of 68,000 f e e t  
of churn, r o t a r y ,  and Eas t  J e r sey  zone 
w a s  discovered i n  1957 i n  d r i l l  t e s t i n g  of covered a reas .  
By May 1958 t h e  J e r s e y  and Eas t  J e r s e y  oreb d i e s  were ou t l i ned ;  
t h e  op t ion  was abandoned a t  t h a t  t ime. 

0 
Bethlehem immediately began an a d i t  t o  kxplore both ore- 

bodies  underground and by l a t e  1961 some 16 m i l l i o n  tons  of o r e  
were proven. The Sumitomo Group of companies, of Japan, agreed 
t o  provide  5.5 m i l l i o n  U.S. t o  p u t  t h e  propkrty i n t o  produc- 
t i o n .  Construct ion began i n  Ju ly  1961 and bn November 28, 
1962, t h e  3,300 tons  p e r  day m i l l  was p u t  i h t o  opera t ion .  A 
molybdenum c i r c u i t  i n s t a l l e d  t h e  fol lowing f e a r  was p u t  i n t o  



DESCRIPTION OF DEPOSIT/DESCRIPTION DU GISEMENT (cont inued)  

The Hues t i s  zone, a t r u e  c r a c k l e  breccia- type porphyry 
depos i t  occurs  mainly i n  t h e  Bethlehem q u a r t z  d i o r i t e ,  w i th  
only minor mine ra l i za t ion  i n  t h e  Guichon v a r i e t y .  The main 
copper minera l  is  cha lcopyr i t e  wi th  l e s s e r  amounts of b o r n i t e .  

The Iona zone, a t r u e  b recc i a  p i p e  depos i t ,  i s  mostly 
confined t o  a n o r t h e r l y  t r end ing  pear  shaped b r e c c i a  zone. Tr 
minera l i za t ion  c o n s i s t s  mainly of b o r n i t e  and cha lcopyr i t e  
a long  w i t h  minor amounts of molybdenite and cha lcoc i t e ;  t h e  
zone grades 0.46,% Cu and 0.01% Mo (CMJ, June 1978, p. 46). Tk 
zone i s  ex tens ive ly  oxid ized  t o  depths of over  200 f e e t .  
Reserves i n  t h e  Iona, a s  of Dec. 31, 1975, were r epo r t ed  as 
12,050,000 tonnes a t  0.47% copper (CIM Spec. Vol. 15 ,  p .  105) .  

-- - -- - 
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ope ra t ion  i n  March 1964; t h e  u n i t  was removed l a t e  i n  1966 
due t o  u n s a t i s f a c t o r y  r e s u l t s .  Mining began i n  t h e  Eas t  
J e r s e y  p i t  and continued u n t i l  a s l i d e  i n  t h e  p i t  w a l l  i n  
February 1965 closed t h e  ope ra t ion .  A l l  mining opera t ions  
were then  t r a n s f e r r e d  t o  t h e  Je r sey  p i t .  M i l l  capac i ty  was 
increased  t o  6,000 tons  p e r  day i n  1964, t o  10,000 tons  i n  
1966, t o  12,000 tons  i n  1967, t o  14,000 tons  i n  1968, t o  
15,000 tons  i n  1969, t o  16,000 tons  i n  1972, and t o  20,000 
tons  p e r  day by 1976. Product ion from t h e  Hues t i s  p i t  began 
i n  1970 and cont inued u n t i l  l a t e  i n  1976. Product ion from 
t h e  Iona p i t  began i n  1976 and continued u n t i l  t h e  end of 
1979. Product ion from t h e  Je r sey  p i t  ex tens ion  began i n  
1977. 

Newmont Mining Corporat ion i n  1972 purchased a 22% 
i n t e r e s t  i n  Bethlehem from Sumitomo Metal Mining Co., of 
Japan. Bethlehem Copper Corporat ion Ltd. i n  June 1974 
r e c l a s s i f i e d  i t s  au tho r i zed  c a p i t a l  and changed i ts  name t o  
Bethlehem Copper Corporat ion.  During 1977 Gulf Resources & 
Chemical Corporation, of Houston, purchased t h e  26% i n t e r e s t  
i n  Bethlehem he ld  by Grznges Explora t ion  Aktiebolag, of 
Sweden. During 1977-78 Cominco Ltd. ,  which had previous ly  
acquired a 12% i n t e r e s t  i n  Bethlehem, purchased a d d i t i o n a l  
sha re s ,  i nc reas ing  i t s  i n t e r e s t  t o  39%. A molybdenum 
c i r c u i t  w a s  i n s t a l l e d  and pu t  i n t o  ope ra t ion  i n  June 1978. 
I n  October 1980 Cominco Ltd. ,  through i ts  wholly owned 
subs id i a ry  Worwil Investments Inc . ,  purchased t h e  26% 
i n t e r e s t  h e l d  by Gulf Resources, thereby r a i s i n g  i t s  
i n t e r e s t  i n  Bethlehem t o  65%. On February 2, 1981 Cominco 
Ltd. increased  i t s  i n t e r e s t  i n  Bethlehem t o  92% w i t h  t h e  
purchase of t h e  22.9% i n t e r e s t  he ld  by Newmont. 

Reserves a t  t h e  end of 1980 were repor ted  as 59.3 
m i l l i o n  tons  a t  0.42% copper (Cominco, 1980 AR). 

Through a d d i t i o n a l  s h a r e  purchases l a t e  i n  1981 Bethle- 
hem became a wholly owned subs id i a ry  of Cominco Ltd. The 
mine w a s  s h u t  down June 30, 1982 when mining i n  t h e  J e r s e y  
p i t  ex tens ion  became uneconomic. Bethlehem Copper Corpor- 
a t i o n  was amalgamated wi th  Cominco Ltd. on December 31, 
1982 under t h e  name Cominco Ltd. The Bethlehem m i l l  w a s  
p u t  i n  ope ra t ion  i n  January 1983 t o  process  o r e  from t h e  
Valley Copper d e p o s i t  l oca t ed  some 6 km from t h e  m i l l  a t  
the  rate of 23,000 tons  p e r  day. 


